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A B S T R A C T

Wi th in the no r theas t Pac i fic Ocean (Ba ja Ca l i f o rn ia to the A leu t i an

Is lands) ,40 genera compris ing 90 species of sculp ins (Cott idae) have been

recorded; this includes two members of the freshwater genus Cottus which are

o f t e n f o u n d i n n e a r s h o r e m a r i n e w a t e r s . T h e s p e c i e s a r e l i s t e d a n d t h e i r d i s t r i ¬

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

r e c o g n i z e d f o r t h e s c u l p i n s . E a c h g e n u s i s d i s c u s s e d i n t e r m s o f t a x o n o m i c

problems and affinities and each is also diagnosed, indicating differentiating

c h a r a c t e r i s t i c s . S o m e g e n e r a s h o u l d b e s y n o n y m i z e d a n d t h e s e a r e i n d i c a t e d

a l t h o u g h n o f o r m a l s y n o n y m i e s a r e p r o p o s e d a t t h i s t i m e . I n a d d i t i o n , o t h e r

genera need to be studied as they appear closely related to other genera and

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

g e n e r a ( i . e . A r t e d i e l l u s , H e m i t r i p t e r u s , I c e l i n u s , I c e l u s , M a l a c o c o t t u s ,

Myoxocephalus, Tr ig lops) are in ser ious need of s tudy, S o m e o f t h e s p e c i e s

within these genera, as well as many species in other genera are noticably

r a r e i n m u s e u m c o l l e c t i o n s . E a c h s p e c i e s w i t h i n t h e n o r t h e a s t P a c i fi c i s a l s o

d iagnosed and comments on depth d is t r ibut ion and re la t ive rar i ty are prov ided.

Meristic data compiled from museum specimens is provided for each genus as well

a s e a c h s p e c i e s . A r t i fi c i a l k e y s t o t h e c o t t i d g e n e r a a n d c o t t i d s p e c i e s

i n t h e n o r t h e a s t P a c i fi c O c e a n a r e i n c l u d e d .
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I N T R O D U C T I O N

Marine sculpins (Cottidae )̂ are one of the more speciose components
o f t he no r th Pac i fic Ocean i ch thyo fauna . Mos t , i f no t a l l spec ies a re

ben th ic as juven i les and adu l t s and nek to -p lank ton ic as la rvae . A l though

n i n e species are of commercial importance in the Bering Sea (Fedorov 1973)

a n d a t l e a s t o n e s p e c i e s i s o f c o m m e r c i a l a n d s p o r t i m p o r t a n c e i n t h e

United States (Fitch and Lavenberg 1971), most species are not harvested.

A s a r e s u l t , c o t t i d fi s h e s h a v e r e c e i v e d l i t t l e s t u d y - t a x o n o m i c a l l y o r

e c o l o g i c a l l y . W i t h o u t t a x o n o m i c s t u d y , a c o m p i l a t i o n o f t h e v a r i a t i o n i n

m e r i s t i c c h a r a c t e r s i s n o n - e x i s t e n t . L a r v a l c o t t i d s a r e c o m m o n m e m b e r s

of ichthyoplankton surveys (Eldridge and Bryan 1972; Richardson and Pearcy

1 9 7 7 ; W a l d r o n a n d V i n t e r 1 9 7 8 ; a n d o t h e r s ) b u t w i t h o u t c o m p i l e d m e r i s t i c

d a t a t h e i d e n t i fi c a t i o n o f c o t t i d l a r v a e i s d i f fi c u l t a n d o f t e n i m p o s s i b l e .

B e c a u s e o f t h e l a c k o f d a t a , t h i s s t u d y w a s u n d e r t a k e n .

P r e l i m i n a r y p l a n s a n d c o n t r a c t o b j e c t i v e s w e r e t o g a t h e r m e r i s t i c

d a t a a n d e v a l u a t e t h e t a x o n o m i c s t a t u s o f t h o s e c o t t i d s p e c i e s w h i c h o c c u r

a r o u n d K o d i a k I s l a n d , A l a s k a . S o o n a f t e r u n d e r t a k i n g t h e , p r o j e c t , w e

r e a l i z e d t h a t i t w o u l d b e c o u n t e r - p r o d u c t i v e t o l i m i t t h e w o r k t o t h a t

l o c a l i t y b e c a u s e o f i n a d e q u a t e s a m p l i n g w i t h i n t h e r e g i o n a n d b e c a u s e

t a x o n o m i c p r o b l e m s i n o t h e r a r e a s o f t h e n o r t h e a s t P a c i fi c O c e a n m i g h t

i n fl u e n c e w o r k i n t h e K o d i a k a r e a . T h e r e f o r e , o u r w o r k w a s e x p a n d e d t o

i n c l u d e a l l c o t t i d s p e c i e s w h i c h o c c u r i n t h e n o r t h e a s t P a c i fi c O c e a n

f r o m B a j a C a l i f o r n i a , t h e s o u t h e r n l i m i t f o r c o t t i d s i n t h e e a s t e r n P a c i fi c ,

n o r t h w a r d t o a n d i n c l u d i n g t h e A l e u t i a n I s l a n d s . O u r o b j e c t i v e s w e r e t o :

M a n y s c u l p i n t a x a a r e p l a c e d i n s e p a r a t e f a m i l i e s ( e . g . S c o r p a e n i c h t h y i d a e ,
P s y c h r o l u t i d a e ) b u t w i t h i n t h i s r e p o r t w e f o l l o w B a i l e y e t a l . ( 1 9 7 0 ) a n d
r e c o g n i z e o n l y o n e f a m i l y - C o t t i d a e .
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1 ) p r e p a r e a s p e c i e s d i s t r i b u t i o n l i s t f o r a l l c o t t i d s w h i c h h a v e

been recorded from the northeastern Pacific Ocean;

2 ) prepare areview of the taxonomy of each genus including a

discussion of generic characters and relationships based u p o n

study of the adults and comments on apparent taxonomic problems;

a n d ,

3 ) compi le mer is t i c da ta fo r a l l co t t id spec ies recorded f rom the

n o r t h e a s t e r n P a c i fi c O c e a n .

M A T E R I A L S A N D M E T H O D S

C o l l e c t i o n s

In this study, specimens held in the collections of the following

i n s t i t u t i o n s w e r e e x a m i n e d : Br i t i sh Co lumbia Prov inc ia l Museum, Un ivers i ty

of Br i t ish Columbia, Cal i fornia Academy of Sciences, Nat ional Museum of

Canada, Oregon State University and the University of Washington. B o t h

c a t a l o g u e d a n d u n c a t a l o g u e d m a t e r i a l w a s s t u d i e d ; n o c a t a l o g u e o r a c c e s s i o n

numbers are g iven in th is repor t but they are avai lable fyom the authors.

An attempt was made to gather data from specimens collected throughout the

ful l range of each species but many species were poorly represented in the

co l l ec t i ons so th i s was no t poss ib le f o r a l l spec ies . A f u r t h e r a t t e m p t

w a s m a d e t o v e r i f y t h e d i s t r i b u t i o n a l l i m i t s o f a l l s p e c i e s b u t t h i s w a s

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

Nor theas t Pac ific Ocean co t t i d spec ies and the i r d i s t r i bu t ions a re p resen ted

i n T a b l e 3 , A p p . I .
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M e r i s t i c D a t a

All fin rays were counted on both sides of each specimen. F o r s p e c i e s

wi th embedded or flesh-covered fin rays , d issect ion was requ i red. I n t h e

p a s t , m a n y w o r k e r s h a v e c o u n t e d fi n e l e m e n t s w h i c h a r i s e f r o m t h e s a m e

p t e r y g i o p h o r e a s a s i n g l e e l e m e n t . M o s t c o m m o n l y , t h e fi r s t t w o d o r s a l

spines, the last two dorsal rays and the last two anal rays may ar ise

f r o m t h e s a m e p t e r y g i o p h o r e . O u r o b s e r v a t i o n s h a v e i n d i c a t e d t h a t i n s o m e

s p e c i e s , i t i s i m p o s s i b l e t o d i s t i n g u i s h t h i s c o n d i t i o n w i t h o u t d i s s e c t i o n

a n d , i n c e r t a i n c a s e s , t h e r e a p p e a r s t o b e i n t r a s p e c i fi c v a r i a t i o n i n t h i s

c o n d i t i o n . T h e r e f o r e , a l l fi n r a y e l e m e n t s w e r e c o u n t e d w h e t h e r o r n o t

t h e y a r o s e f r o m t h e s a m e p t e r y g i o p h o r e .

C a u d a l r a y s w e r e i n i t i a l l y c o u n t e d a n d b r a n c h i n g n o t e d b u t i t b e c a m e

a p p a r e n t t h a t l e n g t h o f t h e s p e c i m e n i n fl u e n c e d t h e c o u n t ; b r a n c h i n g w a s

not evident in the young of some species but was apparent in larger speci-

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

ind icated only in the taxonomic sect ion of th is repor t where i t may be

u s e f u l f o r s e p a r a t i o n b a s e d o n o u r s t u d i e s .

Ve r t e b r a l c o u n t s w e r e t a k e n f r o m r a d i o g r a p h s ( w h i c h i n c l u d e d t h e

h y p u r a l p l a t e ) . O n l y t o t a l c o u n t s a r e g i v e n b e c a u s e i t i s u s u a l l y v e r y

d i f ficu l t t o d i s t i ngu ish abdomina l and cauda l ve r teb rae f rom rad iog raphs

w i t h o u t d i s s e c t i n g o n e o r m o r e s p e c i m e n s t o d e t e r m i n e t h e fi r s t c a u d a l

v e r t e b r a e .

G i l l r a k e r s w e r e e x a m i n e d i n m o s t s p e c i e s ( r i g h t s i d e , fi r s t a r c h )

a n d c o u n t e d i n m a n y s p e c i e s . I n m a n y s p e c i e s , g i l l r a k e r s a r e r e p r e s e n t e d

a s s m a l l , s p i n o u s n u b s a n d o f t e n t h e s e a r e o b s c u r e a n d / o r t h e a r c h a p p e a r s

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

c e r t a i n c a s e s , t h e s e m a y h o l d p o t e n t i a l a s a d i s t i n g u i s h i n g c h a r a c t e r b u t
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p r o b a b l y o n l y a m o n g j u v e n i l e a n d a d u l t i n d i v i d u a l s . V 7 e h a v e n o t e d i n

s o m e species that gill raker number appears to increase with length (age).

Th is cond i t ion is known in o ther fishes; g i l l raker number in Cot tus and

G a s t e r o s t e u s d o e s n o t s t a b i l i z e u n t i l t h e fi s h i s a b o u t 3 0 - 4 0 m m i n

l e n g t h ( H o w e , u n p u b l . d a t a ) . T h e r e f o r e , w e d o n o t p r e s e n t g i l l r a k e r

n u m b e r s i n o u r m e r i s t i c d a t a .

Branchiostegal rays were counted in most genera and many s p e c i e s .

This single characteristic has been used to recognize and lump together

o n e g r o u p o f c o t t i d s ( i . e . p s y c h r o l u t i d s ) . W e h a v e f o u n d t h i s c h a r a c t e r

v a r i a b l e o n a g e n e r i c ( e . g . A r t e d i u s ) a n d s p e c i fi c ( e . g . C o t t u s ) l e v e l .

Late in the study, we found that branchiostegal rays can only be definite¬

ly coun ted th rough the c lear ing o f t i ssue and s ta in ing o f bone (A l i za r in

R e d S ) o r t h r o u g h c a r e f u l d i s s e c t i o n . N o t a l l s p e c i e s c o u l d b e e x a m i n e d

through these methos; therefore, we present branchiostegal ray counts in

the diagnosis portion of this report only when it appears to be adiagnostic

character among those species that were carefully examined and which vary

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

F o r a l l g e n e r a a n d m o s t s p e c i e s , o t h e r c h a r a c t e r i s t i c s w e r e s t u d i e d

which might prov ide usefu l means of d is t inguish ing the taxa. C e r t a i n

c h a r a c t e r s ( e . g . l a t e r a l l i n e p o r e s , s c a l e p a t t e r n s ) a r e s i m i l a r t o g i l l

raker numbers ; they inc rease sequen t ia l l y w i th the leng th o f the ind iv idua l .

Therefore, we do not present these in tabular form but where appl icable.

w e d i s c u s s t h e m i n t h e t a x o n o m i c s e c t i o n s .

M e r i s t i c d a t a f o r e a c h n o r t h e a s t P a c i fi c g e n u s a r e p r e s e n t e d i n Ta b l e s

4 - 9 , A p p . I I ; m e r i s t i c d a t a f o r e a c h n o r t h e a s t P a c i fi c s p e c i e s a r e p r e s e n t e d

i n T a b l e s 1 0 - 1 5 , A p p . I I I .
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D e s c r i p t i v e S u m m a r i e s

The taxonomic review sect ion of th is report is based upon acompre¬

hens ive rev iew o f the l i te ra tu re and as tudy o f spec imens he ld in the

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

O u r o b j e c t i v e i s t o p r e s e n t t h e c u r r e n t t a x o n o m i c s t a t u s a n d i n f o r m a ¬

t i on wh i ch may be use fu l i n t he i den t i fi ca t i on o f s i i b - j uven i l e t o adu l t

s c u l p i n s . Fo l l ow ing t he b r i e f f am i l y d i scuss ion , each genus i s l i s t ed

alphabet ical ly and inc ludes informat ion on synonymy, number of species

w i t h i n t he genus (wo r l dw ide ) , t axonomic p rob lems , a f fin i t i es , gene r i c

diagnosis and component species occurr ing in the northeast Pacific Ocean.

Each nor theas t Pac ific spec ies i s l i s ted a lphabe t i ca l l y under the genus

and i nc l udes i n fo rma t i on on synonymy, spec i fic d i agnos i s , ava i l ab le i l l u s t ra¬

t ions or photographs, depth d is t r ibut ion, eco logy and abundance. W e d o n o t

p r e s e n t m e r i s t i c d a t a i n t h e t a x o n o m i c r e v i e w s e c t i o n .

Synonymies are presented only when an actual synonymy is involved;

m i s i d e n t i fi c a t i o n s , l o c a l i t y r e c o r d s a n d t h e l i k e a r e n o t l i s t e d . G e n e r i c

diagnoses are based on al l species within the genus not just on those which

o c c u r i n t h e n o r t h e a s t P a c i fi c . D e p t h d i s t r i b u t i o n s s h o u l d b e c o n s i d e r e d

minimums because of the l imited information avai lable for most species.

E c o l o g i c a l i n f o r m a t i o n i s b a s e d u p o n t h e l i t e r a t u r e a n d fi e l d w o r k o f t h e

s e n i o r a u t h o r ; t h i s fi e l d w o r k h a s b e e n l i m i t e d t o O r e g o n a n d C a l i f o r n i a .

A b u n d a n c e i s p e r h a p s t h e m o s t s u b j e c t i v e o f o u r a v a i l a b l e i n f o r m a t i o n .

O u r c o m m e n t s o n a b u n d a n c e a r e b a s e d o n l i t e r a t u r e r e c o r d s a n d m u s e i m i h o l d ¬

i n g s ; t h e s e c o m m e n t s a r e r e l a t i v e b u t n o t n e c e s s a r i l y e q u i v a l e n t a m o n g a l l

s p e c i e s . I n a d d i t i o n t o a c t u a l r a r i t y i n t h e e n v i r o n m e n t , a n u m b e r o f o t h e r

e x p l a n a t i o n s c a n b e a d v a n c e d f o r t h e s e e m i n g l y r a r e n e s s o f s o m e s p e c i e s -

m i s i d e n t i fi c a t i o n , l o c a l i z e d d i s t r i b u t i o n s a n d / o r l a c k o f c o l l e c t i n g .



6 .

r e c o r d i n g o r d e p o s i t i n g i n m u s e u m s . W e h o p e t h a t i n t h e f u t u r e , s o m e o f

these species will be deposited in museums along with the necessary
e c o l o g i c a l d a t a . Throughout the text we wi l l refer to museum lots;

these are single collections taken at the same time and the same place and

m a y c o n t a i n o n l y o n e s p e c i m e n o r n u m e r o u s s p e c i m e n s . D i f f e r e n t l o t s a r e

t aken a t d i f f e ren t t imes and usua l l y d i f f e ren t p l aces . W e h a v e u s e d t h i s

l o t d a t a t o d e r i v e s o m e o f o u r c o m m e n t s o n a b u n d a n c e . I n a n y c a s e , o u r

abundance comments should be considered preliminary and subjective.

Our assessment o f a ffin i t ies ( re la t ionsh ips) be tween and w i th in g e n e r a

is based upon post- larval specimens. W e h a v e u t i l i z e d t h e s t u d i e s o f

previous workers(cited in the appropriate sections) and our own continuing
s t u d i e s ( p r i m a r i l y K M H ) o f t h e t a x a . A s u i t e o f o v e r t h i r t y c h a r a c t e r s

have been considered in our assessments but we do not believe that this

report is the proper vehicle in which to discuss our systematic methodology;

add i t iona l in format ion concern ing th is mat ter can be obta ined f rom the

a u t h o r s . T h e s e a s s e s s m e n t s a r e p r e s e n t e d a s a i d s b u t s h o u l d b e c o n s i d e r e d

p r e l i m i n a r y , t e n t a t i v e a n d u n p u b l i s h e d .

A n a r t i fi c i a l k e y t o t h e g e n e r a o f n o r t h e a s t P a c i fi c c o t t i d s i s

presented in App. IV and to the species in App. V. T h e s e k e y s w e r e c o n ¬

structed using juvenile and adult specimens and are the sole responsibility

o f t h e s e n i o r a u t h o r .

T A X O N O M I C R E V I E W A I T O T A X O N C H A R A C T E R I S T I C S

C o t t i d a e

The h igher c lass ifica t ion o f co t t ids ( fami ly and above) has never been

s t u d i e d i n d e t a i l . G i l l ( 1 3 8 9 ) , R e g a n ( 1 9 1 3 ) a n d Ta r a n e t s ( 1 9 4 1 ) h a v e
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addressed the taxonomy of the group at the fami ly or subfamily level but

o n l y g e n e r a l l y a n d m a n y t a x a w e r e n o t s e e n b y t h o s e w o r k e r s . Q u a s t ( 1 9 6 5 )

worked pr imar i ly w i th hexagrammid fishes but presented asynops is o f h igher

c l ass i fica t i on and no ted t ha t co t t i ds a re i n need o f i n t ens i ve s tudy.

R e c e n t s t u d e n t s o f h i g h e r c l a s s i fi c a t i o n ( G r e e n w o o d e t a l . 1 9 6 6 ; N e l s o n

1976) have not s tudied cot t ids but merely presented Berg 's (1940) c lassi¬

fi c a t i o n w h i c h i t s e l f i s m o d i fi e d l i t t l e f r o m R e g a n ( 1 9 1 3 ) . T h e f o l l o w i n g

are the cot t id fami l ies recognized by Greenwood et a l . (1966:399) a long

w i t h t h e i r s y n o n y m s ( i n p a r e n t h e s e s ) :

I c e l i d a e ( i n c l u d i n g E r e u n i i d a e , M a r u k a w i c h t h y i d a e ) ;
Co t t i dae (Sc le rogen idae i n pa r t , i n c l ud ing Jo rdan i i dae , B leps i i dae ,

S c o r p a e n i c h t h y i d a e , A s c e l i c h t h y i d a e , S y n c h i r i d a e , R h a m p h o c o t t i d a e ,
H e m i t r i p t e r i d a e , N e o p h r y n i c h t h y i d a e ) ;

C o t t o c o m e p h o r i d a e ( i n c l u d i n g A b y s s o c o t t i d a e ) ;
C o m e p h o r i d a e ;
N o r m a n i c h t h y i d a e ;
C o t t u n c u l i d a e ; a n d ,
P s y c h r o l u t i d a e .

V7 i th in the no r theas t Pac i fic the re ex i s t s I ce l i dae , Co t t i dae and Psych ro lu t i¬

d a e b u t w e l u m p t h e s e i n t o C o t t i d a e . F o r t h e p r e s e n t , i t a p p e a r s t h e m o s t

u t i l i t a r i a n c l a s s i fi c a t i o n u n t i l t h e s y s t e m a t i c s h a v e b e e n s t u d i e d . A s

p r e v i o u s l y m e n t i o n e d , o u r u s e o f C o t t i d a e i n c l u d e s a l l o f t h e a b o v e

m e n t i o n e d f a m i l i e s .

T h e f a m i l y C o t t i d a e c o n t a i n s s o m e 3 0 0 d e s c r i b e d m a r i n e a n d f r e s h w a t e r

s p e c i e s , o f w h i c h o v e r 2 3 0 a r e m a r i n e f o r m s . A l t h o u g h s c u l p i n s o c c u r i n

a l l o c e a n s e x c e p t t h e I n d i a n O c e a n , t h e y a r e m o s t s p e c i o s e i n t h e n o r t h

P a c i fi c O c e a n a n d t h e B e r i n g S e a ( Ta b l e 1 ) .

W i t h i n o u r a r e a o f c o n c e n t r a t i o n ( B a j a C a l i f o r n i a t o t h e A l e u t i a n s ) ,

w e h a v e r e c o r d e d 4 0 g e n e r a c o m p r i s i n g 9 0 s p e c i e s ( T a b l e 2 ; A p p . I ) ; t h i s

i n c l u d e s t w o s p e c i e s o f t h e f r e s h w a t e r g e n u s C o t t u s w h i c h m a y b e f o u n d i n

n e a r s h o r e m a r i n e - e s t u a r i n e w a t e r s . A n u m b e r o f t a x a w e r e k n o w n o r w e r e
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T a b l e 1 . D ivers i ty of Sculp ins f rom Var ious Mar ine Regions.

References are given in Table 2, App. I .

R e g i o n # o f G e n e r a # o f S p e c i e s

C a l i f o r n i a 2 0 4 2

P u g e t S o u n d 2 2 3 6

G u l f o f A l a s k a 2 2 3 9

A l e u t i a n I s l a n d s ( i n s h o r e ) 2 7 4 2

B e r i n g S e a 3 5 7 8

A r c t i c S e a 1 1 2 8

S e a o f O k h o t s k 2 2 5 0

J a p a n 3 9 7 8

N o r t h A t l a n t i c 9 1 9

S o u t h P a c i fi c 4 1 3

S o u t h A t l a n t i c 3 4
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f o u n d t o p o s s e s s t a x o n o m i c p r o b l e m s a n d n u m e r o u s s p e c i e s n e e d t o b e

synonymized , descr ibed o r redescr ibed . Gener ic reorgan iza t ion i s a lso

n e c e s s a r y . T i m e a s w e l l a s e c o n o m i c c o n s t r a i n t s p r e v e n t s f o r m a l r e v i s i o n s

a n d d e s c r i p t i o n s o f t h e t a x a i n v o l v e d . H e n c e , o u r d i s c u s s i o n s h o u l d b e

c o n s i d e r e d p r e l i m i n a r y .

D i a g n o s i s : B r a n c h i o s t e g a l m e m b r a n e s f r o m e a c h s i d e m a y b e f u s e d t o t h e

i s t h m u s o r u n i t e d t o e a c h o t h e r a n d f o r m i n g a f o l d o v e r t h e

i s t h m u s ; t h i s f o l d i s v a r i a b l y c o n n e c t e d t o t h e i s t h m u s b u t

i t s c o n n e c t i o n i s n o t v i s i b l e f r o m t h e e x t e r i o r ; j a w t e e t h

a l w a y s p r e s e n t w i t h v o m e r i n e a n d / o r p a l a t i n e t e e t h p r e s e n t

o r a b s e n t ; p e l v i c fi n w i t h a s i n g l e , s m a l l c o n c e a l e d s p i n e

a n d t w o t o fi v e r a y s ( p e l v i c fi n s a b s e n t i n A s c e l i c h t h y s a n d

E r e u n i a s ) ; s c a l e s m a y n e a r l y c o v e r t h e e n t i r e b o d y o r b e

c o m p l e t e l y a b s e n t , w h e n p r e s e n t , u s u a l l y m o d i fi e d i n t o p l a t e s .

p r i c k l e s o r s m a l l s p i n e s a n d a r r a n g e d i n r o w s o r a p p e a r i n g

s c a t t e r e d ; c i r r i p r e s e n t o r a b s e n t , w h e n p r e s e n t , m o s t d e v e l o p e d

o n h e a d a n d a b o v e l a t e r a l l i n e ; h e a d s p i n e s v a r i o u s l y d e v e l o p e d .

s o m e t i m e s o n l y p r e s e n t i n l a r v a e , s o m e t i m e s o n l y p r e s e n t i n

a d u l t s ( t h i s i m p o r t a n t c h a r a c t e r h a s n o t b e e n s t u d i e d i n m o s t

t a x a ) ; p r e o p e r c u l a r s p i n e s 0 t o 4 a n d r a n g i n g i n f o r m f r o m

s e r r a t i o n s t o b a r e l y p e r c e i v a b l e p r o t u b e r a n c e s t o s t r o n g , s h a r p

a r m a t u r e ; p e c t o r a l fi n s a n d a n a l fi n s w i t h o u t s p i n e s t h o u g h

t w o s p e c i e s h a v e b e e n d e s c r i b e d w i t h a s i n g l e a n a l s p i n e

[ I c e l u s a r m a t u s ( S c h m i d t , 1 9 1 5 ) a n d P h a s m a t o c o t t u s

c t e n o p t e r y q i u s B o l i n , 1 9 3 6 b ] ; t h i r d s u b o r b i t a l b o n e ( s u b o r b i t a l

s t a y ) e x t e n d i n g a c r o s s c h e e k t o p r e o p e r c l e ; l a t e r a l l i n e p r e s e n t

b u t s o m e t i m e s g r e a t l y r e d u c e d o r w i t h a c c e s s o r y p o r e s ( c a n a l s )

r a d i a t i n g f r o m o r p a r a l l e l i n g p r i m a r y c a n a l ; b r a n c h i o s t e g a l s 6 o r 7 .
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A r t e d i e l l u s J o r d a n , 1 8 8 5
A r t e d i e l l o i d e s S o l d a t o v a n d L i n d b e r g , 1 9 3 0

A t l e a s t 1 5 s p e c i e s h a v e b e e n d e s c r i b e d . T h e s e a r e d i s t r i b u t e d

t h r o u g h o u t t h e N o r t h P a c i fi c O c e a n f r o m t h e S e a o f J a p a n t o A l a s k a , t h e

B e r i n g a n d A r c t i c S e a s a s w e l l a s t h e N o r t h A t l a n t i c . O n l y o n e s p e c i e s

(A. pacificus) occurs in our area; Schmidt (1950) recognized two sub¬

s p e c i e s , o n e i n t h e e a s t e r n P a c i fi c ( A . p . p a c i fi c u s ) a n d o n e i n t h e

w e s t e r n P a c i fi c ( A . p . o c h o t e n s i s ) .

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

m o r e t h a n o n e s p e c i e s a n d s o m e s p e c i e s n e e d t o b e s y n o n y m i z e d w h i l e o t h e r s

n e e d t o b e d e s c r i b e d . T h e N o r t h A t l a n t i c s p e c i e s ( t h r e e ) a p p e a r t o b e

w e l l s t u d i e d a n d u n d e r s t o o d ( J e n s e n 1 9 5 2 ; A n d r i y a s h e v 1 9 5 4 ; M c A l l i s t e r

1 9 6 3 ) . T h e N o r t h P a c i fi c a n d B e r i n g S e a s p e c i e s w e r e l a s t r e v i e w e d b y

S c h m i d t ( 1 9 2 7 c ) b u t h e h a d n o t s e e n a l l s o e c i e s . S o l d a t o v a n d L i n d b e r g

( 1 9 3 0 ) a n d S c h m i d t ( 1 9 3 7 b ) l a t e r d e s c r i b e d m o r e s p e c i e s a n d t h e l a t t e r

a u t h o r s t a t e d t h a t a m a j o r r e v i e w o f t h e g e n u s w a s i n p r e p a r a t i o n ; i t h a s

n e v e r b e e n p u b l i s h e d .

J o r d a n ( 1 8 3 5 ) b e l i e v e d t h i s g e n u s h a d a f fi n i t i e s w i t h I c e l u s w h e r e a s

J o r d a n a n d E v e r m a n n ( 1 8 9 8 ) s u g g e s t e d A r t e d i u s w a s i t s c l o s e s t r e l a t i v e .

Ta r a n e t s ( 1 9 4 1 ) a n d S c h m i d t ( 1 9 5 0 ) s u g g e s t e d i t s c l o s e r e l a t i o n s h i p t o

Z e s t i c e l u s , S t l e g i c o t t u s a n d o t h e r g e n e r a w h i c h o c c u r o u t s i d e o f t h e

n o r t h e a s t P a c i fi c . W e d o n o t b e l i e v e t h i s g e n u s i s r e l a t e d t o t h e s e g e n e r a

b u t , a t p r e s e n t , w e c a n n o t s p e c u l a t e o n i t s r e l a t i o n s .

Diagnosis: B r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r t h e

i s t h m u s ; v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c fi n w i t h

a s i n g l e s p i n e a n d t h r e e r a y s ; n o s c a l e s o r d e r m a l p a p i l l a e

p r e s e n t b u t o n e s p e c i e s ( A . s c a b e r ) w i t h m i n u t e p r i c k l e s ;

c i r r i p r e s e n t o n h e a d o f s o m e s p e c i e s ; t w o p r e o p e r c u l a r s p i n e s

w i t h t h e u p p e r m o s t s t r o n g l y c u r v e d a n d h o o k e d u p w a r d .
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A r t e d i e l l u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

A . p a c i fi c u s G i l b e r t , 1 8 9 5

D i a g n o s i s : Occ iput w i thout bony tuberc les ; nasa l sp ines present ;

l a t e r a l l i n e w i t h 2 2 - 2 6 p o r e s .

T h i s s p e c i e s h a s n o t b e e n i l l u s t r a t e d b u t i l l u s t r a t i o n s o f r e l a t e d

forms may be found in Schmidt (1950) and McAll ister (1963). I t h a s

b e e n t a k e n a t d e p t h s o f 1 5 - 11 2 m . L i t t l e i s k n o w n o f t h i s s p e c i e s

e c o l o g y a n d a b u n d a n c e ; m u s e u m l o t s a r e r a r e b u t e a c h l o t c o n t a i n s

n u m e r o u s s p e c i m e n s .

A r t e d i u s G i r a r d , 1 8 5 6

A s t r o l y t e s J o r d a n a n d S t a r k s , 1 8 9 5

A x y r i a s S t a r k s , 1 8 9 6

P t e r y g i o c o t t u s B e a n a n d We e d , 1 9 2 0

A l l a r t e d i u s H u b b s , 1 9 2 6 a

P a r a r t e d i u s H u b b s , 1 9 2 6 a

P a r a s t r o l y t e s H u b b s , 1 9 2 6 a

R u s c a r i o p s H u b b s , 1 9 2 6 a

T h i s g e n u s c o n t a i n s s e v e n s p e c i e s . T h e y a r e r e s t r i c t e d t o t h e n o r t h ¬

east Pacific Ocean wi th one species poss ib ly occurr ing in ' the Ber ing Sea.

B o l i n ( 1 9 4 4 ) r e v i e w e d t h i s g e n u s i n d e t a i l . T h e g r o u p e x h i b i t s s o m e

con fus ing pa t te rns o f va r ia t i on and aposs ib le undesc r ibed spec ies i s

p r e s e n t l y u n d e r s t u d y ( K M H ) b u t c a n n o t b e d i a g n o s e d a t t h i s t i m e . A .

delacyi was descr ibed from Kodiak Is land but later synonymized with A.

lateralis by Hubbard and Reeder (1965) and Quast (1968); we agree with

t h e s e w o r k e r s . B o l i n ( 1 9 4 7 ) a n d R o s e n b l a t t a n d W i l k i e ( 1 9 6 3 ) h a v e c o n t r i ¬

buted to our knowledge of the spec ies re la t ionships. A . c o r a l l i n u s a n d

la tera l is appear to be c lose ly re la ted whi le A. c reaser i and A. meany i

a p p e a r t o b e c l o s e l y r e l a t e d . A . f e n e s t r a l i s a n d A . n o t o s p i l o t u s s h a r e
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some charac ter is t i cs suggest ing a ffin i ty bu t no t to the ex tent as the above

s p e c i e s p a i r s . A . ha r r i ng ton i sha res cha rac te r i s t i c s w i t h A . c rease r i and

A . meanyi but again i t does not appear to be as dist inct ive as wi th the

s p e c i e s p a i r s .

The affinities of Artedius are most likely with Clinocottus and

Oligocottus but certain aspects need to be explained before definitively
e s t a b l i s h i n g t h e r e l a t i o n s h i p . The genus Or thonop ias , o f f Ca l i fo rn ia ,

is very closely related to Artedius and could be synonymized with Artedius

w i t h o u t a n y l o s s o f i n f o r m a t i o n . T h e N o r t h P a c i fi c g e n e r a S t e l g i s t r u m

and S t l eg i co t t us a l so appea r t o have c l ose a f fin i t i es w i t h A r ted ius .

D i a g n o s i s : Branchiostegal membranes uni ted and forming afold over the

isthmus; vomerine and palatine teeth present; pelvic fin with

asingle spine and three rays (rarely two in A. meanyi); scales

in well defined rows above lateral line and, in some species,

on head; c i r r i var ious ly deve loped -a lways present on head

and usua l l y on pos te r i o r po r t i on o f max i l l a r y, above pos te r i o r

po r t i on o f o rb i t , on ope rc l e and a long an te r i o r po r t i on o f

l a t e r a l l i n e ; l o w s p i n e s o r b o n y p r o t u b e r a n c e s o n h e a d o f s o m e

species; four preopercular spines but only uppermost apparent,

th i s may be s imp le o r mu l t i fid bu t neve r l ong o r an t l e r - l i ke ;

a n u s c l o s e t o o r i g i n o f a n a l fi n .

A r t e d i u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

A . c o r a l l i n u s ( H u b b s , 1 9 2 6 a )

D i a g n o s i s : Scales absent from head; 3-10 scales present behind upper

opercu la r flap ; dorsa l sca le band o f 39-49 ob l ique r o w s

wi th 10-18 scales in longest row; uppermost preopercular

s p i n e b i fi d o r t r i fi d ; n o s p i n e s - t u b e r c l e s a p p a r e n t o n

h e a d ; p r e o r b i t a l c i r r u s a b s e n t .
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B o l i n ( 1 9 4 4 : 1 2 1 ) p r e s e n t e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

been taken from the intertidal to 22 min depth. I t i s c o m m o n i n

Ca l i f o rn i a bu t qu i t e r a re f r om no r the rn Ca l i f o rn i a no r thwa rd . W e

have not recorded this species from Oregon.

A . c r e a s e r i ( H u b b s , 1 9 2 6 a )

D i a g n o s i s : Scales present on head including cheek and snout; 0-5

sca les present beh ind upper opercu lar flap; dorsa l sca le

band of 26-29 oblique rows with 15-19 scales in longest

r o w ; u p p e r m o s t p r e o p e r c u l a r s p i n e s i m p l e o r b i fi d ;

p r e o r b i t a l c i r r u s p r e s e n t .

B o l i n ( 1 9 4 4 : 1 1 9 ) p r e s e n t e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

been taken f rom the in te r t ida l to 28 min dep th . I t i s u n c o m m o n

t h r o u g h o u t i t s r a n g e .

A . f e n e s t r a l i s ( J o r d a n a n d G i l b e r t , 1 3 8 3 )

A . a s p e r u l u s S t a r k s , 1 8 9 6

D i a g n o s i s : S c a l e s p r e s e n t o n c h e e k a n d h e a d ; d o r s a l s c a l e b a n d o f

26-29 obl ique rows with 9-11 scales in longest row and

extending onto caudal peduncle; uppermost preopercular

s p i n e s t r o n g a n d m u l t i fi d ; p r e o r b i t a l c i r r u s a b s e n t ;

spines or bony protuberances sometimes present but

u s u a l l y o n l y a p p a r e n t i n l a r g e r i n d i v i d u a l s .

B o l i n ( 1 9 4 4 : 1 2 0 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

been recorded f rom the in te r t ida l to 56 min depth . I t i s r a r e i n

C a l i f o r n i a b u t c o m m o n n o r t h w a r d t o a t l e a s t s o u t h e a s t A l a s k a .
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A . h a r r i n g t o n i ( S t a r k s , 1 8 9 6 )

P t e r y g i c o t t u s m a c o u n i B e a n a n d We e d , 1 9 2 0

D i a g n o s i s : s c a l e s p r e s e n t o n h e a d b u t u s u a l l y n o t o n c h e e k a n d

never on snout; dorsal scale band of 38-51 obl ique r o w s

with 9-16 scales in longest row; uppermost preopercular

sp ine shor t , b ifid or t r ifid ; preorb i ta l c i r rus present ;

b r a n c h i o s t e g a l s 7 .

B o l i n ( 1 9 4 4 : 1 2 0 ) p r o v i d e d a n i l l u s t r a t i o n . I t h a s b e e n r e c o r d e d f r o m

t h e i n t e r t i d a l t o 2 2 m i n d e p t h . I - J h i l e u n c o m m o n i n C a l i f o r n i a , i t

i n c r e a s e s i n a b u n d a n c e n o r t h w a r d . It is common-very common in rocky

subtidal areas in Puget Sound and British Columbia (Peden and Wilson 1976).

A . l a t e r a l i s ( G i r a r d , 1 8 5 4 b )

A . h a n k i n s o n i H i i b b s , 1 9 2 6 a

A . d e l a c y i H u b b s a n d S c h u l t z , 1 9 4 1

D i a g n o s i s : scales absent f rom head; no scales behind opercular flap;

d o r s a l s c a l e b a n d o f 1 8 - 2 9 o b l i q u e r o w s w i t h 3 - 11 s c a l e s

in longest row; uppermost preopercular sp ine usual ly

b i fi d , r a r e l y s i m p l e o r m u l t i fi d ; p r e o r b i t a l c i r r u s a b s e n t ;

sp ine- tuberc les apparen t on head o f la rge ind iv idua ls .

B o l i n ( 1 9 4 4 : 1 2 2 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

b e e n r e c o r d e d f r o m t h e i n t e r t i d a l t o 8 m i n d e p t h . T h i s s p e c i e s i s

common in California and Oregon and apparently locally common to the

n o r t h .

A . m e a n y i ( J o r d a n a n d S t a r k s , 1 8 9 5 )

D i a g n o s i s : s c a l e s p r e s e n t o n h e a d i n c l u d i n g c h e e k a n d s n o u t ; 1 - 3

s c a l e s b e h i n d o p e r c u l a r fl a p ; u p p e r m o s t p r e o p e r c u l a r s p i n e

u s u a l l y b i fi d ; p r e o r b i t a l c i r r u s p r e s e n t . L e a ( 1 9 7 4 )
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s tates that h is specimens had only two pelv ic rays. W e

studied these specimens £md only one small specimen

a p p e a r e d t o h a v e t w o r a y s - a l l o t h e r s h a d t h r e e r a y s .

Rosenblat t and Wi lk ie (1963:1506) provided aphotograph and Hart

( 1 9 7 3 : 4 8 3 ) a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s b e e n r e c o r d e d

f r o m d e p t h s o f 1 t o 1 8 m . T h i s s m a l l s c u l p i n i s r a r e t h r o u g h o u t i t s

r a n g e ; P e d e n a n d W i l s o n ( 1 9 7 6 ) f o u n d i t o n l a r g e r o c k s o r v e r t i c a l

r o c k f a c e s .

A . n o t o s p i l o t u s G i r a r d , 1 8 5 6

D i a g n o s i s : s c a l e s p r e s e n t o n h e a d s o m e t i m e s o n p o s t e r i o r p o r t i o n

o f c h e e k ; d o r s a l s c a l e b a n d o f 2 4 - 3 1 o b l i q u e r o w s w i t h

7 - 11 s c a l e s i n l o n g e s t r o w s o m e t i m e s e x t e n d i n g o n t o

c a u d a l p e d u n c l e ; s p i n e s - p r o t u b e r a n c e s w e l l d e v e l o p e d

o n h e a d ; p r e o r b i t a l c i r r u s a b s e n t .

B o l i n ( 1 9 4 4 : 1 2 1 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

b e e n t a k e n f r o m t h e i n t e r t i d a l t o 5 2 m i n d e o t h . I t i s u n c o m m o n

i n C a l i f o r n i a a n d Wa s h i n g t o n ( P u g e t S o u n d ) b u t m o r e c o m m o n i n O r e g o n .

A s c e l i c h t h y s J o r d a n a n d G i l b e r t , 1 8 8 1

T h i s g e n u s c o n t a i n s o n l y o n e s p e c i e s ( A . r h o d o r u s ) w h i c h i s r e s t r i c t e d

t o t h e n o r t h e a s t P a c i fi c .

T h e a f fi n i t i e s o f t h i s m o n o t y p i c g e n u s a r e o b s c u r e . J o r d a n a n d G i l b e r t

( 1 8 8 1 ) s u g g e s t e d i t w a s r e l a t e d t o O l i g o c o t t u s b u t o u r p r e l i m i n a r y s t u d y

i n d i c a t e s t h e r e i s l i t t l e e v i d e n c e f o r a n a f fi n i t y b e t w e e n t h e s e g e n e r a .

A s c e l i c h t h y s d i f f e r s f r o m O l i g o c o t t u s a n d i t s a l l i e s i n t h e c o n fi g u r a t i o n

o f t h e p r e o p e r c l e , t h e b r a n c h i n g o f s o f t r a y s , a b s e n c e o f s c a l e s - p a p i l l a e -

p r i c k l e s a n d n e a r a b s e n c e o f c i r r i a n d t h e l a c k o f g e n i t a l p a p i l l a e - c l a s p i n g

m e c h a n i s m i n t h e m a l e . P o s s ( 1 9 7 5 ) f o u n d t h e c i r c u m o r b i t a l s o f A s c e l i c h t h y s
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t o b e d i s t i n c t i v e f r o m o t h e r c o t t i d s i n c l u d i n g O l i g o c o t t u s . A t t h i s t i m e ,

w e c a n n o t s p e c u l a t e o n t h e a f fi n i t i e s o f A s c e l i c h t h y s .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

the is thmus; vomer ine and pa la t ine teeth present ; pe lv ic

fi n s a b s e n t ; n o s c a l e s o r p a p i l l a e ; c i r r i p r e s e n t o n l y

above orbi t and behind upper end of opercular flap; one

s h a r p , r e c u r v e d p r e o p e r c u l a r s p i n e .

A s c e l i c h t h y s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

A . r h o d o r u s J o r d a n a n d G i l b e r t , 1 3 8 1

Diagnosis: s e e g e n e r i c d i a g n o s i s .

B o l i n ( 1 9 4 4 : 1 3 1 ) a n d H a r t ( 1 9 7 3 : 4 3 4 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s

s p e c i e s . I t h a s b e e n r e c o r d e d f r o m t i d a l a n d s i i b t i d a l a r e a s . T h i s

species appears to be local ized but common throughout i ts range;

m u s e u m l o t s u s u a l l y c o n t a i n n u m e r o u s s p e c i m e n s .

A s e m i c h t h y s G i l b e r t , 1 9 1 2

T h i s g e n u s c o n t a i n s a s i n g l e s p e c i e s ( A . t a y l o r i ) w h i c h i s r e s t r i c t e d

t o t h e n o r t h e a s t P a c i fi c .

T h i s s p e c i e s h a s b e e n p l a c e d i n t o t h e g e n u s R a d u l i n u s b y C l e m e n s a n d

W i l b y ( 1 9 4 6 , 1 9 6 1 ) a n d o t h e r s t h o u g h n o t i n a f o r m a l s y n o n y m y. O u r s t u d i e s

i n d i c a t e t h a t i t s h o u l d b e p l a c e d i n t o R a d u l i n u s . T h e p r i m a r y d i f f e r e n c e s

a r e s c a l e p a t t e r n a n d a s h o r t b o d y . I t i s q u i t e s i m i l a r t o t h e fi v e o t h e r

s p e c i e s o f R a d u l i n u s i n m a n y c h a r a c t e r s i n c l u d i n g t h e r e l a t i v e l y s p e c i a l i z e d

g e n i t a l p a p i l l a e i n t h e m a l e ; t h e t y p e o f A s e m i c h t h y s w a s d e s c r i b e d f r o m a

s i n g l e f e m a l e . W i t h i n R a d u l i n u s i t a p p e a r s t o o c c u p y a n i n t e r m e d i a t e

r e l a t i o n s h i p b e t w e e n t h e s u b g e n u s R a d u l i n e l l u s ( i n c l u d e s R . v i n c u l u s ) a n d

t h e s u b g e n u s R a d u l i n u s ( i n c l u d e s R . a s p r e l l u s a n d R . b o l e o i d e s ) ( s u b g e n e r a

f o l l o w B o l i n 1 9 5 0 ) .
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Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a b s e n t ; p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e r a y s ;

l a t e r a l l i n e w i t h 3 4 - 3 6 s t r o n g l y c t e n o i d - l i k e s c a l e s ;

c t e n o i d - l i k e s c a l e s a l s o p r e s e n t b e l o w l a t e r a l l i n e i n

1 - 4 r o w s , t h e r o w s n o t d i s t i n c t a n d t h e s c a l e s s m a l l e r

t h a n l a t e r a l l i n e s c a l e s ; n a k e d a r e a b e t w e e n s c a l e s a n d

d o r s a l fi n a p p r o x i m a t e l y e q u a l i n s i z e t o t h e s c a l e b a n d ;

s c a l e s p r e s e n t o n t o p o f h e a d a n d i n t h e p o s t e r i o r p o r t i o n

o f i n t e r o r b i t a l s p a c e ; a f e w s c a l e s p r e s e n t b e l o w o r b i t

b u t a b s e n t f r o m s n o u t ; p o s t o r b i t a l a n d p a r i e t a l c i r r u s

p r e s e n t a n d c i r r i p r e s e n t o n m i d - s i d e o f b o d y b e l o w l a t e r a l

l i n e ; n a s a l s p i n e w i t h o u t c i r r i ; 3 p r e o p e r c u l a r s p i n e s .

a l l s m a l l o r i n c o n s p i c u o u s .

A s e m i c h t h y s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

A . t a y l o r i G i l b e r t 1 9 1 2

Diagnosis: s e e g e n e r i c d i a g n o s i s .

W i l b y ( 1 9 3 6 : 1 1 6 ) p r o v i d e d a p h o t o g r a p h a n d H a r t ( 1 9 7 3 : 4 8 5 ) g a v e a n

i l l u s t r a t i o n . P e d e n a n d W i l s o n ( 1 9 7 6 ) r e p o r t e d o n s e v e r a l s p e c i m e n s

a n d s t a t e d t h a t t h e y a p p e a r m o s t c o m m o n l y b e t w e e n d e p t h s o f 6 t o 1 8

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

B l e p s i a s C u v i e r , 1 3 2 9

P e r o p u s L a y a n d B e n n e t t , 1 8 3 9

H i s t i o c o t t u s G i l l , 1 8 8 9

T h i s g e n u s c o n t a i n s a t l e a s t t w o s p e c i e s ; b o t h a r e d i s t r i b u t e d t h r o u g h ¬

o u t t h e N o r t h P a c i fi c O c e a n a n d t h e B e r i n g S e a .

T h i s g e n u s i s w e l l d e fi n e d a n d d i s t i n c t i v e . S c h m i d t ( 1 9 2 9 a ) r e v i e w e d
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the genus and synonymized one species. E x a m i n a t i o n o f t h e t y p e m a t e r i a l

of the synonymized species suggests the need for study; meristic data a s

well as other characters exhibit differences not discussed by Schmidt

(1929a). These differences may be minor relative to the variation within

t h e t a x o n , t h e r e f o r e . Schmidt 's rev iew is accepted. T h i s g e n u s a p p e a r s

to have affinities to Nautichthys but the degree of affinity must await
o s t e o l o g i c a l s t u d y . Our preliminary studies also suggest that Hemitripterus

may have affin i t ies to these genera as wel l . T h e p r i m a r y c h a r a c t e r i s t i c ( s )

indicating affinity is the complex sculpturing (ridges-knobs) of the skull.

D i a g n o s i s : branchiostegal membranes united and forming afold over

the isthmus; vomerine and palatine teeth present; pelvic

fin with asingle spine and three rays; most of the body

covered with embedded single-spine scales which a r e

covered with skin giv ing the feel and appearance of smal l

dermal papillae or prickles; long, slender cirri present on

snout and three pair of cirri on the lower jaw; body

rather deep, not depressed; skull with 4preopercular

spines, lower two short and blunt, upper two developed

with the second most developed; well-developed complex

o f r i d g e s a n d k n o b s o n h e a d .

B l e p s i u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

B . b i l o b u s C u v i e r a n d Va l e n c i e n n e s , 1 3 2 9

D i a g n o s i s : spinous dorsal fin without notch or indentation; body

u s u a l l y c o m p l e t e l y c o v e r e d w i t h s c a l e s - p a p i l l a e ; c i r r i

a b s e n t f r o m h e a d a n d b o d y e x c e p t f o r t h o s e m e n t i o n e d

i n g e n e r i c d i a g n o s i s .
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An illustration of this species was given in Hart (1973:437).

This species is taken in nearshore waters but no depth records could

b e f o u n d . It is rare in the southern portion of its range but n o

i n fo rmat ion ex is ts fo r the more nor the rn por t i on .

B . c i r r h o s u s ( P a l l a s , 1 8 11 )

Bleps ias t r i lobus Cuvier and Valenc iennes, 1829

Blepsias draciscus Jordan and Starks, 1904

D i a g n o s i s : spinous dorsal fin with notch or indentation; body

usua l l y w i t hou t sca les -pap i l l ae i n a rea beh ind pec to ra l

fins, posterior end of lateral l ine and dorsal portion

of caudal peduncle, other small naked areas may also

occur on body; cirrus usual ly present above eye and o n

n a s a l s p i n e .

I l l u s t r a t i o n s o f t h i s s p e c i e s m a y b e f o u n d i n J o r d a n a n d S t a r k s

(1904:323), Bol in (1944:134), Watanabe (1960:P1.4) and Hart (1973:489).

I t has been recorded f rom the in te r t ida l to 37 min depth . I t i s

s o m e w h a t u n c o m m o n .

C h i t o n o t u s L o c k i n g t o n , 1 8 3 2

This genus contains asingle species, C^. pugetensis, restricted to

t h e n o r t h e a s t P a c i fi c .

T h i s g e n u s a p p e a r s t o b e c l o s e t o I c e l u s o r I c e l i n u s . T h e p r i m a r y

differences between the genera concern the size, number and arrangement

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

o f a ffin i ty may be qu i te c lose but must awai t s tudy.

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o f

the is thmus; vomer ine and pa la t ine tee th present ; pe lv ic

fi n w i t h o n e s p i n e a n d 3 r a y s ; l a t e r a l l i n e s c a l e s
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enlarged with spinous-ctenoid posterior margins; smaller

s c a l e s c o v e r i n g m o s t o f t h e a r e a a b o v e t h e l a t e r a l l i n e

as well as most of the head including parts of the eye,

c h e e k a n d s n o u t ; c i r r i p resen t on nasa l sp i ne , eyeba l l

and upper posterior area of orbit; cirri sometimes present

on end o f max i l l a r y and ope rcu la r flap ; 4p reope rcu la r

s p i n e s , u p p e r m o s t a n t l e r - l i k e w i t h r e c u r v e d b a r b s .

C h i n o n o t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

C _ . p u g e t e n s i s ( S t e i n d a c h n e r, 1 8 7 6 )

C_ . megacepha lus Lock ing ton , 1882

Diagnosis: s e e g e n e r i c d i a g n o s i s .

This species was illustrated in Bolin (1944:113) and Hart (1973:491).

It has been recorded from the intertidal to 142 min depth, B a s e d

on published and museum records, this species is common but localized

i n c e r t a i n a r e a s .

C l i n o c o t t u s G i l l , 1 8 6 1

B l e n n i c o t t u s G i l l , 1 8 6 1

O x y c o t t u s J o r d a n a n d E v e r m a n n , 1 8 9 8

R u s u l u s S t a r k s a n d M a n n , 1 9 1 1

A l l o c o t t u s H u b b s , 1 9 2 6 b

M o n t e r e y a H u b b s , 1 9 2 6 b

T h i s g e n u s c o n t a i n s fi v e s p e c i e s , a l l r e s t r i c t e d t o t h e n o r t h e a s t

P a c i fi c O c e a n a n d t h e B e r i n g S e a .

Th is is awel l defined group fo l lowing the s tudy o f Hubbs (1926b)

a n d B o l i n ( 1 9 4 4 ) . A l t h o u g h B o l i n ( 1 9 4 7 ) s u g g e s t e d t h a t C l i n o c o t t u s i s a s

closely related to Artedius as it is to Oligocottus, our preliminary studies
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suggest Oligocottus and Clinocottus are more closely related to each

o t h e r t h a n e i t h e r i s t o A r t e d i u s . Th is does no t nega te the re la t i ve ly

c lose re la t ionsh ip tha t Ar ted ius appears to share w i th those t w o g e n e r a .

Le iocot tus shares many advanced character is t ics wi th Cl inocot tus but

differs in lesser cirri development, the lack of palatine teeth and the

elongation of the anterior dorsal spines; they are closely related and

might be placed into the same genus upon detailed study, T h e m o r e n o r t h e r n

g e n e r a P h a l l o c o t t u s a n d S i g m i s t e s e x h i b i t c h a r a c t e r i s t i c s o f b o t h

Oligocottus and Clinocottus though as we presently define Clinocottus,

Phal locot tus and Sigmistes are qui te c lose to that genus, T h e m o r e n o r t h e r n

populations of Clinocottus exhibit some interesting variation and the

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

interrelationships of the species within the genus are in need of study.

They differ in numerous aspects but most emphasis has been placed u p o n

cirri patterns and this is often absent in young specimens. a c u t i c e p s

a n d a n a l i s d o n o t a p p e a r c l o s e l y r e l a t e d t o e a c h o t h e r n o r t o t h e o t h e r

t h r e e s p e c i e s . C j _ g l o b i c e p s a n d r e c a l v u s a p p e a r q u i t e c l o s e l y r e l a t e d

and C. embryum appears more closely related to these two species than the

o t h e r s .

D i a g n o s i s : branchiostegal membranes uni ted and forming afo ld over

the is thmus; vomer ine teeth present and pa la t ine teeth

somet imes p resen t ; pe l v i c fin w i th as ing le sp ine and

t h r e e r a y s ; o n e s p e c i e s w i t h p a t c h o f m i n u t e s c a l e s

embedded in body between dorsal fin and lateral l ine.

t hese a re o f t en obscu red by sk i n and c i r r i ; c i r r i u sua l l y

wel l developed on head and body, a lways a large postorb i ta l

c i r rus, a t least two c i r r i on top of head, one or more on
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b a s e o f o p e r c u l a r fl a p a n d o n e o r m o r e a t e a c h p o r e o n

t h e a n t e r i o r p o r t i o n o f l a t e r a l l i n e ; 4 p r e o p e r c u l a r

s p i n e s b u t l o w e r 3 a r e o b s c u r e ; a n u s i n m i d d l e t h i r d o f

the d is tance be tween pe lv ic fin base and ana l fin o r ig in .

C l i n o c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

C . a c u t i c e p s G i l b e r t , 1 8 9 5

D i a g n o s i s : u p p e r p r e o p e r c u l a r s p i n e s i m p l e a n d s t r o n g ; n o s c a l e s

o r c i r r i b e t w e e n l a t e r a l l i n e a n d d o r s a l fi n ; o n e o r

m o r e c i r r i p r e s e n t o n e n d o f m a x i l l a r y ; n o c i r r i b e h i n d

u p p e r o p e r c u l a r fl a p ; c i r r i u s u a l l y p r e s e n t o n e y e b a l l ;

n a s a l s p i n e s w i t h c i r r i ; i n n e r p e l v i c r a y a d n a t e t o

a b d o m e n b y fl a p o f s k i n .

B o l i n ( 1 9 4 4 : 1 3 0 ) a n d H a r t ( 1 9 7 3 : 4 9 3 ) p r o v i d e d i l l u s t r a t i o n s o f t h i s

s p e c i e s . T h i s s p e c i e s h a s b e e n t a k e n i n i n t e r t i d a l a n d s u b t i d a l

a r e a s ; o f t e n i n w a t e r s w i t h s o m e f r e s h w a t e r i n fl u e n c e . I t i s c o m m o n

t h r o u g h o u t i t s r a n g e .

C . a n a l i s ( G i r a r d , 1 8 5 3 )

C o t t u s c r i n i g e r G u n t h e r , 1 8 6 0

C l i n o c o t t u s a u s t r a l i s J o r d a n , E v e r m a n n a n d C l a r k , 1 9 3 0

Diagnosis: u p p e r p r e o p e r c u l a r s p i n e m u l t i fi d ; m i n u t e s c a l e s a n d

c i r r i p r e s e n t b e t w e e n l a t e r a l l i n e a n d d o r s a l fi n ; o n e

o r m o r e c i r r i p r e s e n t o n e n d o f m a x i l l a r y ; c i r r i

s o m e t i m e s p r e s e n t b e h i n d u p p e r o p e r c u l a r fl a p ; n o

c i r r i o n e y e b a l l ; c i r r i p r e s e n t o n n a s a l s p i n e s ; i n n e r

p e l v i c r a y n o t a d n a t e t o a b d o m e n .

B o l i n ( 1 9 4 4 : 1 2 7 ) g a v e a n i l l u s t r a t i o n o f t h i s s p e c i e s . T h i s
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spec ies has been taken f rom the in ter t ida l and subt ida l a r e a s . T h i s

species is uncommon in California but less so to the northern portion
o f i t s r a n g e .

C . g l o b i c e p s ( G i r a r d , 1 8 5 8 )

D i a g n o s i s : upper preopercular spine simple and wel l developed; n o

s c a l e s o r c i r r i b e t w e e n l a t e r a l l i n e a n d d o r s a l fi n ;

n o c i r r i o n m a x i l l a r y ; c i r r i p resen t beh ind upper

opercular flap; no cirr i on eyebal l ; c irr i rarely present

on nasal spines; inner pelvic ray not adnate to abdomen;

cirri present in anterior portion of interorbital space;

th is spec ies cannot be d is t ingu ished f rom C. reca lvus

when less than 35 mm in length (see Bolin 1944:77).

Bo l in (1944 :129) and Har t (1973 :496) gave an i l l us t ra t ion o f th i s

s p e c i e s . I t h a s b e e n r e c o r d e d f r o m i n t e r t i d a l a n d s u b t i d a l a r e a s .

It is very common from Oregon northward but uncommon-rare to the

s o u t h e s p e c i a l l y s o u t h o f S a n t a C r u z , C a l i f o r n i a .

C _ . r e c a l v u s ( G r e e l e y, 1 8 9 9 )

D i a g n o s i s : upper preopercular spine simple and wel l developed in

y o u n g , l e s s s o i n o l d e r s p e c i m e n s ; n o s c a l e s o r c i r r i

b e t w e e n l a t e r a l l i n e a n d d o r s a l fi n ; n o c i r r i o n

m a x i l l a r y ; c i r r i p r e s e n t b e h i n d u p p e r o p e r c u l a r fl a p ;

no c i r r i on eyeba l l ; c i r r i p resen t on nasa l sp ines ;

inner pelvic ray not adnate to abdomen; on specimens

g r e a t e r t h a n 3 5 - 4 0 m m , n o c i r r i i n a n t e r i o r p o r t i o n

o f i n t e r o r b i t a l s p a c e ; t h i s s p e c i e s c a n n o t b e d i s t i n g u i s h e d

from C. globiceps when less than 35 mm in length (see Bolin

1 9 4 4 : 7 7 ) .
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Bolin (1944:128) gave an illustration of this species. I t h a s b e e n

r e c o r d e d f r o m i n t e r t i d a l a n d s u b t i d a l a r e a s . I t i s c o m m o n i n t h e

central portion of its range; to the north it apparently is replaced

by C_ . g l ob i ceps .

C o t t u s L i n n a e u s , 1 7 5 8

No generic synonyms are given due to the complexity of the nomenclature.

Th i s genus i s composed o f mo re o r l ess exc lus i ve l y f r eshwa te r spec ies .

Although at least six species occur in streams draining directly into the

northeast Pacific, only two species are commonly taken in nearshore marine

w a t e r s , u s u a l l y e s t u a r i e s .

These are well defined species and, although closely related g e n e r -

i c a l l y, t he spec ies a re qu i t e sepa ra te .

D i a g n o s i s : branchiostegal membranes fused to the isthmus; v o m e r i n e

teeth present, palatine teeth present or absent; pelvic

fin w i t h s i ng le sp ine and usua l l y f ou r r a y s ; n o c i r r i o r

pap i l lae on body but pr ick les (modified sca les) somet imes

presen t ; 2 -4 p reopercu la r sp ines , uppermost la rges t ;

r a r e l y 7 i n s t e a d o f 6 b r a n c h i o s t e g a l s p r e s e n t .

C o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

C o t t u s a l e u t i c u s G i l b e r t , 1 8 9 5

U r a n i d e a m i c r o s t o m a L o c k i n g t o n , 1 8 8 0

C o t t u s p r o t r u s u s S c h u l t z a n d S p o o r , 1 9 3 3

D i a g n o s i s : p r i c k l e s , i f p r e s e n t , r e s t r i c t e d t o a r e a b e h i n d p e c t o r a l fi n ;

p o s t e r i o r p a i r o f n a r e s t u b u l a r ; p a l a t i n e t e e t h a b s e n t .

S c o t t a n d C r o s s m a n ( 1 9 7 3 : 8 2 0 ) p r o v i d e d a n i l l u s t r a t i o n , T h e y o u n g o f

th is species does not appear as common as asper in nearshore marine

environments at least in Oregon (Howe, unpubl. data).



2 5 .

C o t t u s a s p e r R i c h a r d s o n , 1 8 3 6

T r a c h i d e r m u s r i c h a r d s o n i i H e c k e l , 1 8 4 0

C o t t o p s i s p a r v u s G i r a r d , 1 8 5 2

D i a g n o s i s : p r i ck les o f ten p resen t , somet imes s l i gh t pa tches o r

comple te ly cover ing body ; pos te r io r pa i r o f nares

n o t t u b u l a r , fl a t o r s l i g h t l y m o u n d - l i k e ; p a l a t i n e

t e e t h p r e s e n t .

S c o t t a n d C r o s s m a n ( 1 9 7 3 : 8 3 2 ) p r o v i d e d a n i l l u s t r a t i o n . T h e y o u n g

of this species appears more commonly in nearshore marine areas of

Oregon than does £. aleut icus (Howe, unpubl. data).

D a s y c o t t u s B e a n , 1 8 9 0

This genus is restricted to the North Pacific Ocean and Bering Sea.

Three species have been described but one of them, D. japonicus, has been

s y n o n y m i z e d w i t h a n o t h e r , £ . s e t i g e r ( S c h m i d t 1 9 5 0 ) . D a s y c o t t u s j a p o n i c u s

a p p e a r s t o h a v e b e e n b a s e d u p o n a j u v e n i l e . S o l d a t o v a n d L i n d b e r g ( 1 9 3 0 )

ment ion anew species but th is a lso was based on a juveni le (Schmidt

1950) . O u r l i m i t e d s t u d y o f s p e c i m e n s f r o m v a r i o u s l o c a l i t i e s i n d i c a t e s

o n l y o n e s p e c i e s i n t h e n o r t h e a s t P a c i fi c .

Th is genus be longs to agroup o f co t t ids (Psychro lu t idae) tha t have

been character ized as possess ing 7branch iostega ls (Taranets 1941) . O t h e r

cot t ids may also have 7branchiostegals suggest ing th is group may not be

c o m p o s e d o f r e l a t e d t a x a . D a s y c o t t u s i s c e r t a i n l y n o t c l o s e l y r e l a t e d t o

t h e o t h e r t a x a i n t h e g r o u p o n t h e b a s i s o f s k u l l a r m a t u r e , c i r r i a n d

s c a l e s ( u n p u b l . d a t a ) . S u p e r fi c i a l l y , D a s y c o t t u s r e s e m b l e s H e m i t r i p t e r u s

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

Malacocottus but we cannot advance any opinion as to relat ionship. A t t h i s

t ime, we can on ly s ta te tha t i t i s no t amember o f the psychro lu t id group.
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D i a g n o s i s : branchiostegal membranes uni ted and forming afo ld over

the i s thmus; vomer ine tee th p resen t , pa la t ine tee th

absen t ; pe l v i c fin w i th s ing le sp ine and th ree rays ;

s c a l e s i n t h e f o r m o f s p i n o u s p l a t e s i n a s c a t t e r e d

a r r a n g e m e n t o f 1 - 2 r o w s a l o n g b a s e o f d o r s a l fi n ; 2 - 4

s u c h s c a l e s o n t o p o f h e a d ; l a r g e a n d s m a l l c i r r i

scat tered on head and body, lower port ion of opercle.

l a t e r a l l i n e p o r e s , s n o u t a n d l o w e r j a w ; 4 p r e o p e r c u l a r

spines wi th uppermost 2wel l developed; head wi th

m o d e r a t e t o s t r o n g l y d e v e l o p e d s p i n e s a n d t u b e r c l e s

above orb i t , on f ronta ls and on occ iput ; sp inous and

sof t dorsa l fins connected but separa ted by adeep notch;

7 b r a n c h i o s t e g a l s .

D a s y c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

D . s e t i g e r B e a n , 1 8 9 0

D a s y c o t t u s j a p o n i c u s T a n a k a , 1 9 1 4

D a s y c o t t u s s p . S o l d a t o v a n d L i n d b e r g , 1 9 3 0

Diagnosis: s e e g e n e r i c d i a g n o s i s .

H a r t ( 1 9 7 3 : 4 9 7 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

b e e n r e c o r d e d a t d e p t h s o f 1 8 - 1 2 2 m . T h i s s p e c i e s i s n o t u n c o m m o n

a t l e a s t i n c e r t a i n a r e a s .

E n o p h r y s S w a i n s o n , 1 8 3 9

For generic synonymy see Sandercock and Wilimovsky (1968)

T h i s g e n u s w a s r e c e n t l y r e v i s e d b y S a n d e r c o c k a n d W i l i m o v s k y ( 1 9 6 3 )

and these workers recognized s ix spec ies d is t r ibuted throughout the Nor th

P a c i fi c O c e a n , B e r i n g S e a , A r c t i c O c e a n ( p a r t ) a n d t h e n o r t h e a s t A t l a n t i c

O c e a n . F o u r s p e c i e s o c c u r i n t h e n o r t h e a s t P a c i fi c .
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Sandercock and Wilimovsky (1968) produced areview of the genus.
Twelve nominal species were reduced to six. T \ f o o f t h e f o u r i n t h e

n o r t h e a s t P a c i fi c , E . d i c e r a u s a n d E . l u c a s i , a r e n o t d e fi n i t i v e l y

separable according to Quast and Hall (1972). W o r k i n g w i t h A l a s k a n

specimens, Quast and Hall (1972) suggest the key characters are size

s p e c i fi c . Our limited study could not resolve this discrepancy a n d

t h e r e f o r e w e m e n t i o n b o t h species but warn the reader of this problem.

Sandercock and Wilimovsky (1968) indicate that they believe t h e s e t w o

species are very closely related and characterize E. d i c e r a u s a s a s h a l l o w -

e r w a t e r t a x o n a n d l u c a s i a s a d e e p w a t e r t a x o n , T h e t w o o t h e r s p e c i e s

i n t h e n o r t h e a s t P a c i fi c a r e s e p a r a b l e u s i n g m e r i s t i c s b u t o t h e r w i s e

q u i t e s i m i l a r . They are ecologically-systematically equivalent t o t h e

t w o a f o r e m e n t i o n e d s p e c i e s . Enophrys bison and E. taurina are quite closely
related,with bison ashallow water taxon and taurina a d e e p w a t e r t a x o n .

Sandercock and Wilimovsky (1968) suggest other species of Enophrys may
o c c u r in the deep waters of the northeast Pacific; these would be forms
c l o s e l y r e l a t e d t o E . d i c e r a u s a n d E . l u c a s i .

Bolin (1947) and Sandercock and Wilimovsky (1968) s u g g e s t t h a t

Enophrys is an early offshoot during the evolution of the f a m i l y . B o l i n

(1947) places Enophrys close to Leptocottus and Zesticelus b u t i n d i c a t e s

t h i s i s o n l y a p o s s i b i l i t y . Anumber of characters are mutual ly shared

by these genera but various specialized (advanced) characte r s ( i . e . m a l e

g e n i t a l p a p i l l a e ) m u s t b e s t u d i e d b e f o r e a f fi n i t i e s c a n b e e l u c i d a t e d .

W e c a n o f f e r n o o p i n i o n o n t h e s e a f fi n i t i e s .

D i a g n o s i s : branchiostegal membranes fused to isthmus, no fold;

vomerine teeth present, palatine teeth absent; pelvic

fin with asingle spine and two or three rays; scales
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along lateral l ine modified into aseries of plates

often with tiibercles and asmall keel; scales variously

developed in some species as prickles, absent in some

or p resen t on ly in young spec imens ; c i r r i va r ious ly

developed but never abundant, may occur on maxillary.

p r e o p e r c l e , b e l o w l a t e r a l l i n e , c h i n a n d t i p s o f d o r s a l

fin spines; 4preopercular spines, uppermost relatively

l o n g a n d s i n g l e o r w i t h r e c u r v e d b a r b s ; a t l e a s t i n

j u v e n i l e s , t h e b o n e s o f t h e s k u l l a r e c o v e r e d w i t h

rad ia t ing pa t te rns o f m inu te bony tuberc les .

E n o p h r y s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

W e d o n o t d i a g n o s e t h e s e s p e c i e s b e c a u s e t h e m o s t d e fi n i t i v e m e t h o d

o f s e p a r a t i o n i s t h e u s e o f m e r i s t i c s . E n o p h r y s d i c e r a u s a n d E . l u c a s i p o s s e s s

2-8 recurved barbs (cusps) on the large, uppermost preopercular spine

whereas bison and taurina do not possess barbs (cusps). S a n d e r c o c k

and Wilimovsky (1963) state that the barbs may not be present in individuals

s m a l l e r t h a n 4 c m . Th is character probab ly cannot , there fore , be used wi th

s m a l l s p e c i m e n s . No other stable characters could be found to separate

t h e s e s p e c i e s . I l l u s t r a t i o n s o f a l l t h e s e s p e c i e s m a y b e f o u n d i n

S a n d e r c o c k a n d W i l i m o v s k y ( 1 9 6 3 ) . A s i d e f r o m w h a t w a s m e n t i o n e d a b o v e ,

depth in format ion on these spec ies is lack ing.

E . b i s o n G i r a r d , 1 8 5 4 a

C l y p e o c o t t u s r o b u s t u s A y r e s , 1 8 5 4 b

E . d i c e r a u s ( P a l l a s , 1 7 8 7 )

C o t t u s s t e l l e r i B l o c h a n d S c h n e i d e r , 1 8 0 1

S y n a n c e j a c e r v u s T i l e s i u s , 1 8 1 1
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C o t t u s c l a v i g e r C u v i e r a n d Va l e n c i e n n e s , 1 8 2 9

C o t t u s e l e q a n s G r a y i n C u v i e r a n d Va l e n c i e n n e s , 1 8 2 9

C e r a t o c o t t u s n a m i y e i J o r d a n a n d S n y d e r , 1 9 0 4

lucasi (Jordan and Gilbert in Jordan and Evermann, 1898)

C o t t u s c l a v i g e r o S m i t t , 1 8 9 3

E . t a u r i n a G i l b e r t , 1 9 1 4

E u r y m e n G i l b e r t a n d B u r k e , 1 9 1 2

J a p a n o p s y c h r o l u t e s N o j i m i , 1 9 3 6

This genus contains only one species, E. gyr inus. I t i s l i m i t e d t o

the North Pacific Ocean and Bering Sea.

Soldatov and Lindberg (1930) described E. bassargini from asingle

specimen collected in Peter the Great Bay. S c h m i d t ( 1 9 3 7 a ) c o m p a r e d t h a t

spec imen w i th gy r inus and conc luded they were the s a m e s p e c i e s .

This genus belongs to the 7branchiostegal group )psychrolutid) of

s c u l p i n s . Although it shares some characteristics suggesting affinity

with Gilbertidia and Psychrolutes, it also differs in equally significant

cha rac te r s ( i . e . we l l deve loped gen i t a l pap i l l ae i n ma le ) . T h e r e f o r e , w e

c a n n o t a t t h i s t i m e s u g g e s t t h e a f fi n i t i e s o f t h e g e n u s .

D i a g n o s i s : branchiostegal membranes uni ted and forming afo ld over

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t - i n l a r g e r i n d i v i d u a l s -

according to Schmidt (1937a), vomerine teeth are not present

in specimens smaller than about 78 mm; palatine teeth absent;

p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e r a y s ; n o s c a l e s o r

pap i l lae on head or body; c i r r i p resent , sca t te red on head.

opercle and especia l ly apparent on lower jaw and poster ior

edge of maxi l la ry ; no preopercu lar sp ines; sp inous and sof t

d o r s a l fi n s b r o a d l y c o n n e c t e d w i t h l i t t l e t o n o n o t c h .
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E u r y m e n S p e c i e s i n t h e N o r t h e a s t P a c i fi c

g y r i n u s G i l b e r t a n d B u r k e , 1 9 1 2

G i l b e r t i d i a o c h o t e n s i s S c h m i d t , 1 9 1 5

E u r y m e n b a s s a r g i n i S o l d a t o v a n d L i n d b e r g , 1 9 3 0

Diagnosis: s e e g e n e r i c d i a g n o s i s .

A n i l l u s t r a t i o n m a y b e f o u n d i n G i l b e r t a n d B u r k e ( 1 9 1 2 : 6 4 ) ,

Schmidt (1915:624,262), Soldatov (1927:402) and Watanabe (1960:Pl. 14-15);

based on specimens seen by us, Watanabe's i l lustrat ion most accurately

d e p i c t s t h e fi s h . T h i s s p e c i e s h a s b e e n t a k e n a t d e p t h s o f 1 4 - 1 2 6 m .

Nothing is known of this species and i t is very rare in museums.

G i l b e r t i d i a B e r g , 1 8 9 8

This genus contains two species; one species (£. sigalutes) occurs

i n t h e n o r t h e a s t P a c i fi c O c e a n a n d t h e B e r i n g S e a w h i l e t h e o t h e r ( G .

p u s t u l o s a ) i s r e s t r i c t e d t o t h e S e a o f O k h o t s k .

This genus is in need of study both on the generic and the specific

l e v e l s . I t i s a m e m b e r o f t h e 7 b r a n c h i o s t e g a l g r o u p ( p s y c h r o l u t i d ) a n d

i ts a ffin i t ies appear to be most c lose to Psychro lu tes but our s tudy has

b e e n p r e l i m i n a r y .

A s p o i n t e d o u t b y S c h m i d t ( 1 9 3 7 a , 1 9 5 0 ) , v a r i o u s d e s c r i p t i o n s o f G .

s i g a l u t e s ( J o r d a n a n d S t a r k s 1 8 9 5 ; E v e r m a n n a n d G o l d s b o r o u g h 1 9 0 7 ) d i f f e r

s i i b s t a n t i a l l y . F u r t h e r p r o b l e m s a r e a p p a r e n t w h e n o n e c o m p a r e s t h e s e

d e s c r i p t i o n s w i t h t h o s e o f G i l b e r t a n d T h o m p s o n ( 1 9 0 5 ) , S t a r k s ( 1 9 11 ) a n d

W e l a n d e r a n d A l v e r s o n ( 1 9 5 4 ) . S c h m i d t a l s o p o i n t s o u t t h a t t h e d i f f e r e n c e s

i n t h e d e s c r i p t i o n s a n d i l l u s t r a t i o n s a r e g r e a t e n o u g h t o c o n s i d e r t h a t

d i f f e r e n t g e n e r a a r e i n v o l v e d . O u r p r e l i m i n a r y s t u d y o f s p e c i m e n s o f

s i g a l u t e s s u g g e s t s t h a t v a r i a t i o n i s g r e a t o r t h a t u n d e s c r i b e d s p e c i e s a r e

i n v o l v e d . W e c a n n o t r e s o l v e t h i s p r o b l e m a t p r e s e n t a n d c o n s i d e r t h e r e t o
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b e o n l y o n e s p e c i e s i n t h e n o r t h e a s t P a c i fi c . We have not seen spec imens

o f G . p u s t u l o s a b u t i t d o e s a p p e a r t o b e v a l i d b a s e d o n l i t e r a t u r e

d e s c r i p t i o n s .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s f u s e d t o t h e i s t h m u s w i t h n o

f o l d ; no vomer i ne o r pa l a t i ne t ee th ; pe l v i c fi n w i t h a

s ing le sp ine and three rays; no sca les but pap i l lae

v a r i o u s , d e v e l o p e d o n s i d e o f b o d y a n d h e a d ; c i r r i a b s e n t ;

n o p r e o p e r c u l a r s p i n e s ; b o d y s o f t ; s p i n o u s d o r s a l c o v e r e d

w i t h t h i c k ( s o f t ) s k i n t o t h e e x t e n t t h a t o n l y t h e t i p s

o f the dorsa l sp ines a re ev iden t ; cepha l i c pores la rge

a n d a p p a r e n t e s p e c i a l l y o n l o w e r j a w a n d b e l o w t h e o r b i t ;

7 b r a n c h i o s t e g a l s .

G i l b e r t i d i a S p e c i e s i n t h e N o r t h e a s t P a c i fi c

G . s i g a l u t e s ( J o r d a n a n d S t a r k s , 1 8 9 5 )

Diagnosis: s e e g e n e r i c d i a g n o s i s -

i l l u s t r a t i o n s o f t h i s s p e c i e s m a y b e f o u n d i n J o r d a n a n d S t a r k s

(1895:P1.S6), Evermann and Goldsborough (1907:326) and Hart (1973:501);

n o n e o f t h e s e i l l u s t r a t i o n s a d e q u a t e l y d e p i c t t h i s s p e c i e s . T h i s

species has been taken from the surface to over 213 min depth. I t

i s l o c a l l y c o m m o n i n s o m e a r e a s b e i n g f o u n d o n b o t h r o c k a n d m u d

s u b s t r a t e s .

G y r a n o c a n t h u s S w a i n s o n , 1 8 3 9

F o r g e n e r i c s y n o n y m y , s e e W i l s o n ( 1 9 7 3 ) .

A r e c e n t r e v i s i o n o f t h i s g e n u s r e c o g n i z e d s i x s p e c i e s o u t o f s e v e n

g e n e r a a n d e l e v e n n o m i n a l s p e c i e s t h a t p r e v i o u s l y h a d b e e n e r e c t e d f o r t h e

g r o u p ( W i l s o n 1 9 7 3 ) . T h e s e s i x s p e c i e s a r e d i s t r i b u t e d i n t h e N o r t h P a c i fi c ,

A r c t i c a n d N o r t h . A t l a n t i c O c e a n s . T w o s p e c i e s w e r e r e c o r d e d f o r t h e n o r t h e a s t

P a c i fi c .
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T h i s i s a w e l l d e fi n e d a n d d i s t i n c t g e n u s . W i l s o n ( 1 9 7 3 ) w a s

unab le to e luc ida te i t s re la t i onsh ip to o the r co t t i d genera though he

n o t e d i t h a d e v o l v e d c o n s i d e r a b l y f r o m t h e p r i m i t i v e c o t t i d e n v i s i o n e d

b y B o l i n ( 1 9 4 7 ) a n d S a n d e r c o c k a n d W i l i m o v s k y ( 1 9 6 3 ) . W e c a n n o t

s p e c u l a t e , a t p r e s e n t , o n i t s r e l a t i o n s h i p s , e i t h e r ; o t h e r c o t t i d g e n e r a

n e e d m o r p h o l o g i c a l a n d o s t e o l o g i c a l s t u d y b e f o r e s p e c u l a t i o n c a n b e

a d v a n c e d .

U n t i l W i l s o n ( 1 9 7 3 ) , t h e l a s t r e v i e w o f t h i s g e n u s w a s S c h m i d t ( 1 9 2 7 b ) .

Schmidt 's rev iew, which was a lso the firs t , su ffered f rom lack o f spec imens

s o s o m e f o r m s w e r e i n a d e q u a t e l y r e v i e w e d . A l t h o u g h W i l s o n ( 1 9 7 3 ) r e c o g n i z e d

six species, previous workers had synonymized some of these into asingle.

q u i t e v a r i a b l e s p e c i e s ( s e e W i l s o n 1 9 7 3 f o r d i s c u s s i o n ) . T h e s i x s o e c i e s

o f W i l s o n ( 1 9 7 3 ) a r e a l s o q u i t e v a r i a b l e w i t h t h e r a n g e s i n m e r i s t i c

c h a r a c t e r s o v e r l a p p i n g i n m a n y, t h o u g h m o d e s a n d m e a n s a r e d i f f e r e n t .

M o s t o t h e r d i s t i n g u i s h i n g c h a r a c t e r i s t i c s a r e r e l a t i v e , n o t m u t u a l l y

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

w e d i d n o t e c e r t a i n p o s s i b l e p r o b l e m s w i t h t h e r e v i e w o f W i l s o n ( 1 9 7 3 ) .

S o m e m a t e r i a l i n m u s e u m c o l l e c t i o n s a p p e a r e d t o h a v e b e e n m i s i d e n t i fi e d

b y M r . W i l s o n b u t t h i s m a y h a v e b e e n t h e r e s u l t o f t h e s e n i o r a u t h o r ' s

u n f a m i l i a r i t y w i t h t h e g r o u p . I n a n y c a s e , i t i s a p e r p l e x i n g g r o u p a n d

W i l s o n ( 1 9 7 3 ) h a s m a d e a n o t a b l e c o n t r i b u t i o n .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; n o v o m e r i n e o r p a l a t i n e t e e t h ; p e l v i c fi n

w i t h a s i n g l e s p i n e a n d t h r e e r a y s ; fl a t b o n y g r a n u l a ¬

t i o n s ( m o d i fi e d s c a l e s ? ) p r e s e n t o n n a p e a n d s o m e t i m e s

e x t e n d i n g o n t o o p e r c l e , i n f r a o r b i t a l s a n d i n t e r o r b i t a l s ;

m o d i fi e d T - s h a p e s c a l e s p r e s e n t i n p e c t o r a l a x i l , b o d y
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o the rw ise w i thou t sca les ; c i r rus p resen t in some, a t

l e a s t o v e r o r b i t ; 4 p r e o p e r c u l a r s p i n e s , t h e u p p e r m o s t

well developed with 1-6 cusps on dorsal margin.

G y m n o c a n t h u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

The two species within our area can only be distinguished by the

to ta l i ng o f me r i s t i c cha rac te r s ( bo th do rsa l s , bo th pec to ra l s and ana l ) .

Although other characters including morphometries appear to separate these

spec ies , W i l son (1973 ) i nd i ca tes th i s i s no t poss ib le . H e n o t e s t h i s i s

p a r t i c u l a r l y t r u e f o r s m a l l ( < 6 c m ) s p e c i m e n s . T h e r e f o r e , w e d o n o t

d i a g n o s e t h e t w o s p e c i e s i n t h e n o r t h e a s t P a c i fi c . B o t h s p e c i e s a r e

a p p a r e n t l y m o d e r a t e l y c o m m o n .

G . g a l e a t u s ( B e a n , 1 8 3 1 )

Andr iyashev (1954:373 in Russ ian ed i t ion , 401 in Eng l ish t rans la t ion)

a n d W i l s o n ( 1 9 7 3 : 1 2 7 , 1 2 8 ) p r o v i d e d p a r t i a l i l l u s t r a t i o n s o f t h i s

s p e c i e s . I t h a s b e e n r e c o r d e d f r o m 0 t o 1 6 7 m i n d e p t h . W i l s o n

(1973) notes that o f the two spec ies, G. ga leatus post - juveni les are

s e l d o m t a k e n a t l e s s t h a n 5 0 m i n d e p t h .

G _ . p i s t i l l i g e r ( P a l l a s , 1 3 11 )

Andr iyashev (1954:372 in Russ ian ed i t ion , 400 in Eng l ish t rans la t ion)

and Watanabe (1960 :P i . 22 ) p rov ided i l l us t ra t ions o f th i s spec ies .

I t h a s b e e n r e c o r d e d f r o m 0 t o 1 0 0 m i n d e p t h . W i l s o n ( 1 9 7 3 ) n o t e s

tha t o f t he two spec ies , G^ . p i s t i l l i ge r pos t - j uven i l es a re se ldom

t a k e n a t m o r e t h a n 5 0 m i n d e p t h .

H e m i l e p i d o t u s C u v i e r , 1 8 2 9

F o r g e n e r i c s y n o n y m y , s e e P e d e n ( 1 9 6 4 ) .
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A r e c e n t r e v i s i o n o f t h i s g e n u s r e c o g n i z e d s i x s p e c i e s r e s t r i c t e d

to the North Pacific Ocean and Bering Sea (Peden (1964). F o u r o f t h e s e

s p e c i e s o c c u r i n t h e n o r t h e a s t P a c i fi c .

T h i s g e n u s i s w e l l d e fi n e d a n d d i s t i n c t . I t i s c o n s i d e r e d b y B o l i n

(1947) and Peden (1964) to be one of the most primitive or generalized

g r o u p s o f c o t t i d s . V 7 e c o n c u r , t h i s g e n u s r e t a i n s n u m e r o u s c h a r a c t e r s

w h i c h a r e t h o u g h t t o b e p r i m i t i v e . T h i s r e t e n t i o n o f p r i m i t i v e c h a r a c t e r s

and the lack o f in fo rmat ion (morpho log ica l and os teo log ica l ) on o ther

cottid taxa, do not allow us to determine the systematic relationships of

t h i s g e n u s .

Prior to the work of Peden (1964), certain now-recognized species

had been considered subspecies. Schmidt (1929b), Andriyashev (1937) and

Gorbunova (1964) have contributed to the taxonomy of the group. W a t a n a b e ( 1 9 6 0 )

has perpetuated errors. Schmidt (1929b) considered H. hemi lepidotus and

H. jordani to be subspecies; Peden (1964) has shown that they are ful l

s p e c i e s a n d w e c o n c u r . Bolin (1947) and Peden (1964) consider H. spinosus

to be the most general ized species wi th in the genus and placed i t wi th in

i ts own subgenus (Ca lyc i lep ido tus) . Concern ing the o ther th ree spec ies

in the no r theas t Pac ific (H . hemi lep ido tus , H . j o rdan i and H . zapus ) , a l l

a r e p l a c e d i n t h e s u b g e n u s H e m i l e p i d o t u s . T h e s e t h r e e a r e c l o s e l y r e l a t e d

and there is d iscrepancy over which two are more c losely related (Bol in

1 9 4 7 v s . P e d e n 1 9 6 4 ) . O n e f a c t o r c o n t r i b u t i n g t o t h i s d i s c r e p a n c y i s t h a t

n o l a r g e s p e c i m e n s o f H . z a p u s a r e k n o w n . I n a n y c a s e , t h e w o r k o f P e d e n

(1964) i s exce l len t and h is recogn i t ion o f four spec ies in the Nor th

P a c i fi c i s v a l i d a n d j u s t i fi e d .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d a c r o s s

i s t h m u s o r f u s e d t o i s t h m u s w i t h n o f o l d ( H . s p i n o s u s ) ;

« .



3 5 .

v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c fi n w i t h a

s i n g l e s p i n e a n d 4 r a y s ; s c a l e s p r e s e n t i n t h r e e b a n d s .

o n e a t b a s e o f d o r s a l fi n , s e c o n d b a n d i m m e d i a t e l y

a b o v e l a t e r a l l i n e a n d t h e t h i r d b e t w e e n l a t e r a l l i n e

and anal fin; other scales may also be present on body;

c i r r i p r e s e n t m o s t l y o n h e a d a n d l a t e r a l l i n e ; 4 p r e -

o p e r c u l a r s p i n e s s m a l l b u t s t r o n g w i t h t h e t w o u p p e r

s p i n e s m o s t d e v e l o p e d ; s p i n e s a n d r i d g e s v a r i o u s l y

d e v e l o p e d o n h e a d .

H e m i l e p i d o t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

A l t h o u g h w e h a v e e x a m i n e d a n d s t u d i e d t h e s e n o r t h e a s t P a c i fi c

H e m i l e p i d o t u s , w e c o u l d n o t m a t e r i a l l y a d d a n y n e w i n f o r m a t i o n t o t h e w o r k

o f P e d e n ( 1 9 6 4 ) . ^ V h i l e w e d i d s t u d y t h e s p e c i m e n s , h e h a d l a i d t h e

f r a m e w o r k . M e r i s t i c c h a r a c t e r s s h o u l d a l s o b e c o n s u l t e d t o d i s t i n g u i s h

t h e s e s p e c i e s .

h e m i l e p i d o t u s ( T i l e s i u s , 1 8 1 1 )

F o r s y n o n o m y , s e e P e d e n ( 1 9 6 4 ) .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; d o r s a l s c a l e r o w s 4 - 5 ; n a s a l c i r r i w e l l

d e v e l o p e d w i t h m a n y b r a n c h e s ; p y l o r i c c a e c a e 6 o r 7 ;

l a t e r a l l i n e p o r e s 6 0 - 6 3 ; w i d t h o f m a x i l l a r y c i r r i

m o r e t h a n 1 / 2 i t s l e n g t h .

P e d e n ( 1 9 6 4 : 2 1 , 2 1 , 1 4 7 ) a n d H a r t ( 1 9 7 3 : 5 0 2 ) p r o v i d e d i l l u s t r a t i o n s

o f t h i s s p e c i e s . I t h a s b e e n r e c o r d e d f r o m t h e i n t e r t i d a l t o 4 3 m

i n d e p t h . I t i s m o s t l y e n c o u n t e r e d i n s h a l l o w e r w a t e r s ( j u v e n i l e s -

a d u l t s ) . I t i s c o m m o n f r o m a t l e a s t n o r t h e r n C a l i f o r n i a t o B r i t i s h

C o l u m b i a .
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H . j o r d a n i B e a n , 1 8 8 1

F o r s y n o n y m y , s e e P e d e n ( 1 9 6 4 ) .

D i a g n o s i s : branchiostegal membranes uni ted and forming afo ld over

the is thmus; dorsa l sca le rows 4-5; nasal c i r r i s imple or

with 2branches; pyloric caecae 4-5; lateral l ine pores

5 9 - 6 8 ; w i d t h o f m a x i l l a r y c i r r i l e s s t h a n 1 / 2 i t s l e n g t h .

P e d e n ( 1 9 6 4 ; 4 3 , 4 4 , 1 4 8 ) p r o v i d e d i l l u s t r a t i o n s o f t h i s s p e c i e s .

L i t t le specific depth information is avai lable but i t apparently

occurs in deeper water than does H. hemilepidotus. T h i s s p e c i e s i s

a p p a r e n t l y c o m m o n .

H . s p i n o s u s ( A y r e s , 1 8 5 5 )

F o r s y n o n y m y , s e e P e d e n ( 1 9 6 4 ) .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s f u s e d t o i s t h m u s , n o f o l d ;

do r sa l s ca l e r ows 6 -8 ; nasa l c i r r i s imp le , sho r t ;

p y l o r i c c a e c a e 4 - 5 ; l a t e r a l l i n e p o r e s 6 0 - 7 2 ; w i d t h o f

m a x i l l a r y c i r r i a b o u t 1 / 2 i t s l e n g t h .

Peden (1964:11 , 12) and Har t (1973:504) p rov ided i l lus t ra t ions o f

t h i s s p e c i e s . I t h a s b e e n r e c o r d e d f r o m t h e i n t e r t i d a l t o 7 3 m i n

d e p t h . A t l e a s t a s j u v e n i l e s - a d u l t s , t h i s s p e c i e s i s l e s s c o m m o n

t h a n h e m i l e p t i d o t u s a n d l i . j o r d a n i b u t i t a p p a r e n t l y o c c u r s i n

d e e p e r w a t e r w h i c h m a y a c c o u n t f o r i t s s u p p o s e d r a r i t y . I t d o e s

a p p e a r t o b e m o r e c o m m o n i n t h e S o u t h t h a n i n t h e N o r t h .

H . z a p u s G i l b e r t a n d B u r k e , 1 9 1 2

F o r s y n o n y m y , s e e P e d e n ( 1 9 6 4 ) .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

i s t h m u s ; d o r s a l s c a l e r o w s 4 - 5 ; n a s a l c i r r i s i m p l e o r

w i t h 2 b r a n c h e s ; p y l o r i c c a e c a e 7 ; l a t e r a l l i n e p o r e s
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4 7 - 5 8 ; w i d t h o f m a x i l l a r y c i r r i m o r e t h a n 1 / 2 i t s

l e n g t h .

Peden {1964 ; 35 , 36 , 147) p rov ided i l l us t ra t ions o f th i s spec ies .

L i t t l e d e p t h i n f o r m a t i o n i s a v a i l a b l e b u t i t h a s b e e n t a k e n

b e t w e e n 6 1 - 1 0 7 m . I t i s r a r e , a t l e a s t i n m u s e u m c o l l e c t i o n s .

H e m i t r i p t e r u s C u v i e r , 1 8 2 9

U l c a J o r d a n , 1 8 9 6

T h i s g e n u s c o n t a i n s o n e t o t h r e e s p e c i e s f o u n d i n t h e N o r t h P a c i fi c

a n d n o r t h w e s t A t l a n t i c O c e a n s a n d t h e s o u t h B e r i n g S e a .

T h i s g e n u s i s i n n e e d o f r e v i e w . A l t h o u g h t h e g e n u s i s d i s t i n c t i v e .

t h e c o m p o n e n t s p e c i e s a r e n o t w e l l d e fi n e d o r u n d e r s t o o d . O n e p r o b l e m

c o n c e r n s t w o n o m i n a l s p e c i e s , o n e f o u n d i n t h e N o r t h P a c i fi c ( H . v i l l o s u s )

a n d o n e f o u n d i n t h e N o r t h A t l a n t i c ( H . a m e r i c a n u s ) . T h e s e a r e q u i t e

s i m i l a r s p e c i e s a n d l e d A n d r i y a s h e v ( 1 9 3 7 a ) a n d S c h m i d t ( 1 9 5 0 ) t o b e l i e v e

t h e y s h o u l d b e r e c o g n i z e d a s t w o s u b s p e c i e s o f H . a m e r i c a n u s . O u r l i m i t e d

s t u d y o f s p e c i m e n s s u g g e s t s t h a t t h e t w o t a x a a r e d i f f e r e n t a n d s h o u l d

b e r e c o g n i z e d a s t w o f u l l s p e c i e s . E c o l o g i c a l l y , t h e s e t d x a a p p e a r t o

a v o i d c o l d w a t e r s ( S c h m i d t 1 9 5 0 ) n e i t h e r i s f o u n d i n t h e i n t e r v e n i n g A r c t i c

r e g i o n ; h e n c e t h e y e x h i b i t c o m p l e t e a l l o p a t r y . U n t i l t h e s e t a x a c a n b e

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

c l o s e l y r e l a t e d . A s e c o n d n o m i n a l s p e c i e s i n o u r a r e a o f c o n c e n t r a t i o n i s

H . b o l i n i . T h i s s p e c i e s w a s d e s c r i b e d a s m a r m o r a t a b y B e a n ( 1 8 9 0 ) ,

s u b s e q u e n t l y t h i s w a s p l a c e d i n t h e m o n o t y p i c g e n u s U l c a b y J o r d a n ( 1 8 9 6 ) .

T h e n a m e H . m a r m o r a t a w a s p r e o c c u p i e d w h i c h l e a d M y e r s ( 1 9 3 4 ) t o p r o p o s e

t h e s p e c i e s b o l i n i t o r e p l a c e m a r m o r a t a . C h a p m a n ( 1 9 4 0 ) p o i n t e d o u t t h e

w e a k g e n e r i c s e p a r a t i o n b e t w e e n H e m i t r i p t e r u s a n d U l c a a n d s y n o n y m i z e d

U l c a w i t h H e m i t r i p t e r u s . C h a p m a n ( 1 9 4 0 ) a l s o m e n t i o n e d t h e c l o s e s i m i l a r i t y

o f H . v i l l o s u s a n d H . b o l i n i ; t h e y m a y b e t h e s a m e s p e c i e s . T h e r e f o r e ,



3 8 .

although we provide meristic data, we do not diagnose these species. H e m i t r i p -

cavifrons was synonymized with H. villosus by Jordan and Starks (1904).

The genus appears to have affinities with Nautichthys and Blepsius.

This proposed affinity is based on similarities of the body prickles-

papillae and the complex sculpturing of the skull (ridges-knobs).
D i a g n o s i s : branchiostegal membranes united and forming afold across

the isthmus; vomerine and palatine teeth present; pelvic

fin with asingle spine and three rays; most of the body

covered with embedded single-spine scales which are

covered with skin giv ing the feel and appearance of smal l

de rma l pap i l l ae o r p r i ck les ; c i r r i l a rge and numerous

on head and around mouth; 4preopercular spines, lower

two short and blunt; upper two developed with the second

most developed; body depressed; skull with well developed

c o m p l e x o f r i d g e s a n d k n o b s .

H e m i t r i p t e r u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

H. bol in i (Myers, 1934) fo l lowing Bean, 1890

H e m i t r i p t e r u s m a r m o r a t a B e a n , 1 8 9 0

U l c a m a r m o r a t a J o r d a n , 1 8 9 6

U l c a b o l i n i M y e r s , 1 9 3 4

H e m i t r i p t e r u s b o l i n i C h a p m a n , 1 9 4 0

Hart (1973:505) provided an illustration of this species, I t h a s

b e e n r e c o r d e d f r o m d e p t h s o f 3 0 - 2 1 7 m a n d i s n o t u n c o m m o n .

H . v i l l o s u s ( P a l l a s , 1 8 1 1 )

H . c a v i f r o n s L o c k i n g t o n , 1 8 3 0 a

Watanabe (1960 :P I .13 ) p rov ided an i l l us t ra t i on o f th i s spec ies . I t

h a s b e e n r e c o r d e d f r o m d e p t h s o f 2 7 - 5 4 m . T h i s s p e c i e s i s q u i t e r a r e
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in the northeast Pacific; we have not seen specimens

f r o m t h e n o r t h e a s t P a c i fi c .

I c e l i n u s J o r d a n , 1 3 8 5

Ta r a n d i c h t h y s J o r d a n a n d E v e r m a n n i n J o r d a n , 1 8 9 6

This genus contains 8descr ibed and at least one undescr ibed species.

They a re a l l res t r i c ted to the no r theas t Pac ific w i th one spec ies reach ing

t h e B e r i n g S e a .

I c e l i n u s w a s r e v i e w e d b y B o l i n ( 1 9 3 6 a , 1 9 4 4 ) a n d h e l a t e r d i s c u s s e d

i t s a f fi n i t i e s ( B o l i n 1 9 4 7 ) . I t i s i n n e e d o f r e v i e w a g a i n a n d A l e x P e d e n

(pers . comm.) i s p resent ly under tak ing as tudy o f the group. T h e g e n u s

i s ad i s t i nc t t axon wh ich sha res many cha rac te r i s t i cs w i th o the r g roups .

C h i t o n o t u s a s n o t e d b y B o l i n ( 1 9 4 7 ) i s p e r h a p s t h e m o s t c l o s e l y r e l a t e d

b u t I c e l i n u s h a s u n d e r g o n e m o r e r e d u c t i o n i n v a r i o u s a t t r i b u t e s ( i . e . s c a l e s .

p e l v i c r a y s ) . B o l i n ( 1 9 3 6 a , 1 9 4 7 ) a l s o n o t e s t h a t A r t e d i u s , I c e l u s a n d

R a d u l i n u s a r e i t s n e a r e s t r e l a t i v e s . T h e s e g e n e r a d o s h a r e s o m e c h a r a c t e r ¬

i s t i c s b u t t o g e t h e r t h e y a p p e a r t o f o r m a m i x e d g r o u p w i t h c h a r a c t e r s

e x h i b i t i n g a m o s a i c o f a t t r i b u t e s . L i k e m o s t c o t t i d g e n e r a , I c e l i n u s i s

i n n e e d o f s y s t e m a t i c s t u d y .

O n e u n d e s c r i b e d s p e c i e s , k n o w n p r e s e n t l y f r o m o f f L a J o l l a , C a l i f o r n i a ,

i s u n d e r s t u d y b y C . L . H u b b s ( p e r s . c o m m . ) . T h i s i s a n i n t e r e s t i n g s p e c i e s

a s i t r e s e m b l e s a d e e p - b o d i e d A r t e d i u s . T h e r e l a t i o n s h i p s o f t h e o t h e r

s p e c i e s w i t h i n t h e g e n u s h a v e b e e n p r e s e n t e d b y B o l i n ( 1 9 3 6 a , 1 9 4 7 ) . F o u r

s u b g e n e r a w e r e p r o p o s e d . I c e l i n u s c a v i f r o n s , I . fi l a m e n t o s u s a n d I . t e n u i s

f o r m e d o n e s u b g e n u s ( T a r a n d i c h t h y s ) w h i c h p r i o r t o B o l i n ( 1 9 3 6 a ) h a d b e e n

r e c o g n i z e d a s a s e p a r a t e g e n u s . T h e s e a r e c h a r a c t e r i z e d b y r e d u c t i o n i n

d o r s a l s c a l e s , r e t e n t i o n o f s c a l e s i n t h e p e c t o r a l a x i l l a a n d d e v e l o p m e n t

o f fi l i m e n t o u s s p i n e s i n t h e fi r s t d o r s a l , a t l e a s t i n m a l e s . I c e l i n u s
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burchami was placed in i ts own subgenus (Medicel inus) characterized by

lesser do rsa l sca le reduc t ion and no sca les in pec to ra l ax i l l a . I c e l i n u s

fimb r i a t us and ocu la tus f o rmed ano the r subgenus (Pen i ce l i nus ) cha rac te r¬

ized by no ( l i t t le ) loss o f dorsa l sca les and great deve lopment in the

m a l e g e n i t a l p a p i l l a e . I c e l i n u s b o r e a l i s a n d q u a d r i s e r i a t u s w e r e p l a c e d

in the four th subgenus ( Ice l inus) and are very c lose ly re la ted; they were

cha rac te r i zed by no ( l i t t l e ) l o ss o f do r sa l s ca l es and l i t t l e deve lopmen t

o f m a l e g e n i t a l p a p i l l a e . O u r s t u d y d i d n o t a l l o w a f u l l r e v i e w o f B o l i n ' s

p r o p o s e d r e l a t i o n s h i p s . S o m e o f h i s p r o p o s a l i s b a s e d o n r e d u c t i o n o f

c h a r a c t e r s w h i c h m a y n o t b e t h e b e s t c h o i c e o f a t t r i b u t e s t o u s e i n

es tab l i sh ing a f fin i t i es bu t we canno t o f f e r any more i n fo rma t i on . S o m e o f

t h e s p e c i e s c o n fl i c t w i t h t h e d e s c r i p t i o n s o f B o l i n ( 1 9 3 6 a ) a s w e l l a s

Bolin (1936a, 1944) appears to have presented some ambiguit ies in his keys

a n d d e s c r i p t i o n s .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c

fi n w i t h a s i n g l e s p i n e a n d t w o r a y s ; s c a l e s p r e s e n t .

a l o n g l a t e r a l l i n e a n d t w o r o w s o f s c a l e s b e l o w d o r s a l

fi n s e x t e n d i n g a t l e a s t t o m i d d l e o f s e c o n d d o r s a l ;

c i r r i v a r i o u s l y d e v e l o p e d o n h e a d a n d b o d y , w i t h e n d o f

m a x i l l a r y ( s o m e t i m e s v e r y s m a l l ) a n d s u p r a o r b i t a l c i r r i

a l w a y s p r e s e n t ; 4 p r e o p e r c u l a r s p i n e s , u p p e r m o s t a n t l e r ¬

l i k e w i t h 1 t o 5 b a r b s o n d o r s a l m a r g i n .

I c e l i n u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

T h e u n d e s c r i b e d s p e c i e s f r o m o f f L a J o l l a , C a l i f o r n i a , c a n n o t b e

d i a g n o s e d a t t h i s t i m e - i t r e s e m b l e s a d e e p - b o d i e d A r t e d i u s . O n e o t h e r

species (^. australis Eigenmann and Eigenmann, 1889) was described from
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t w o h a l f - d i g e s t e d s p e c i m e n s t a k e n f r o m t h e s t o m a c h o f a r o c k - c o d " c a u g h t

o f f s o u t h e r n C a l i f o r n i a . Bol in (1936a) notes i t is probably not an Ice l inus

a n d c a n b e i g n o r e d . Meristic characters are useful to separate some species.

I . b o r e a l i s G i l b e r t 1 8 9 5

I . S t r a b o S t a r k s , 1 8 9 6

m i c r o p s S t a r k s , 1 8 9 6 [ N a m e a n a p p a r e n t m i s t a k e . ]

D i a g n o s i s : dorsal scales beginning below 1st or 2nd dorsal spine and

extending onto caudal peduncle; no d is t inct upper post¬

o r b i t a l s p i n e s ; n o s c a l e s i n p e c t o r a l a x i l l a ; b a s e o f

n a s a l s p i n e s w i t h c i r r i ; s m a l l , s i n g l e c i r r i p r e s e n t o n

end o f max i l la ry ; top o f head gent ly concave; pe lv ic

fins ex tend ing more than one- th i rd the d is tance f rom pe lv ic

b a s e t o a n a l fi n o r i g i n .

This species was i l lust rated by Gi lber t (1395:P1.25) , Evermann and

G o l d s b o r o u g h ( 1 9 0 7 : 2 9 3 ) a n d H a r t ( 1 9 7 3 : 5 0 7 ) . I t h a s b e e n r e c o r d e d

a t d e p t h s o f 1 8 - 2 4 7 m a n d i s c o m m o n , a t l e a s t o f f B r i t i s h C o l u m b i a .

bu rchami Eve rmann and Go ldsbo rough , 1907

f u s c e s c e n s G i l b e r t , 1 9 1 5

D i a g n o s i s : dorsa l sca les beginning below 5th or 6 th dorsa l sp ine

a n d n o t e x t e n d i n g o n t o c a u d a l p e d u n c l e ; n o d i s t i n c t

u p p e r p o s t o r b i t a l s p i n e s ; n o s c a l e s i n p e c t o r a l a x i l l a ;

n o c i r r i a t b a s e o f n a s a l s p i n e s ; s i n g l e , s m a l l c i r r i

p r e s e n t o n e n d o f m a x i l l a r y ; t o p o f h e a d fl a t o r s l i g h t l y

c o n c a v e ; p e l v i c fi n s e x t e n d i n g l e s s t h a n o n e t h i r d t h e

d i s tance f r om pe l v i c base t o ana l fin o r i g i n .
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This species was illustrated by Evermann and Goldsborough (1907:297),

B o l i n ( 1 9 4 4 : 11 6 ) a n d H a r t 1 9 7 3 : 5 0 8 ) . I t h a s b e e n r e c o r d e d f r o m 2 4 4

t o 5 6 7 m i n d e p t h a n d i s r a r e .

c a v i f r o n s G i l b e r t , 1 8 9 0

D i a g n o s i s : dorsal scales beginning under 5th or 6th dorsal sp ine

a n d n o t e x t e n d i n g o n t o c a u d a l p e d u n c l e ; 2 d i s t i n c t

u p p e r p o s t o r b i t a l s p i n e s p r e s e n t ; 1 - 5 s c a l e s p r e s e n t i n

p e c t o r a l a x i l l a ; n o c i r r i a t b a s e o f n a s a l s p i n e s ; s i n g l e ,

sma l l c i r r i p resent on end o f max i l la ry ; top o f head w i th

a b r u p t d e p r e s s i o n ( p i t ) a b o u t t h e s i z e o f p u p i l ; p e l v i c

fins ex tend ing one- th i rd o r more the d is tance f rom pe lv ic

b a s e t o a n a l fi n o r i g i n .

T h i s s p e c i e s w a s i l l u s t r a t e d b y B o l i n ( 1 9 4 4 : 11 6 ) . I t h a s b e e n r e c o r d e d

f r o m d e o t h s o f 1 1 - 9 1 m . I t i s n o t c o m m o n .

I . fi l a m e n t o s u s G i l b e r t , 1 8 9 0

D i a g n o s i s : d o r s a l s c a l e s b e g i n n i n g u n d e r 3 r d o r 4 t h d o r s a l s p i n e

a n d n o t e x t e n d i n g o n t o c a u d a l p e d u n c l e ; n o d i s t i n c t

u p p e r p o s t o r b i t a l s p i n e s ; 2 - 6 s c a l e s p r e s e n t i n p e c t o r a l

a x i l l a ; s i n g l e , l o n g c i r r i p r e s e n t a t b a s e o f n a s a l

s p i n e s ; s i n g l e , l o n g c i r r i p r e s e n t o n e n d o f m a x i l l a r y ;

t o p o f h e a d s l i g h t l y c o n c a v e ; p e l v i c fi n s e x t e n d i n g

o n e - t h i r d o r m o r e t h e d i s t a n c e f r o m p e l v i c b a s e t o a n a l

fi n o r i g i n .

T h i s s p e c i e s w a s i l l u s t r a t e d b y J o r d a n ( 1 8 9 6 : P I . 2 8 ) , B o l i n ( 1 9 4 4 : 11 4 )

a n d H a r t ( 1 9 7 3 : 5 1 0 ) . I t h a s b e e n r e c o r d e d a t d e p t h s o f 3 7 t o 3 7 3 m .

I t i s r e l a t i v e l y c o m m o n .
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I . fi m b r i a t u s G i l b e r t , 1 8 9 0

D i a g n o s i s : dorsal scales beginning under 2nd or 3rd dorsal spine

a n d e x t e n d i n g o n t o c a u d a l p e d u n c l e ; 2 l o w u p p e r

p o s t o r b i t a l s p i n e s p r e s e n t ; n o s c a l e s i n p e c t o r a l

a x i l l a ; l o n g c i r r i p r e s e n t a t b a s e o f n a s a l s p i n e s ;

n u m e r o u s o r f r i n g e o r c i r r i p r e s e n t o n e n d o f m a x i l l a r y ;

t o p o f h e a d g e n t l y c o n c a v e ; p e l v i c fi n s e x t e n d i n g a b o u t

o n e - t h i r d t h e d i s t a n c e f r o m p e l v i c fi n b a s e t o a n a l fi n

o r i g i n .

T h i s s p e c i e s w a s i l l u s t r a t e d b y B o l i n ( 1 9 4 4 : 11 7 ) . I t h a s b e e n

r e c o r d e d f r o m d e p t h s o f 6 0 t o 2 6 5 m a n d i s r a r e .

I . o c u l a t u s G i l b e r t , 1 3 9 0

D i a g n o s i s : d o r s a l s c a l e s b e g i n n i n g u n d e r 2 n d o r 3 r d d o r s a l s p i n e

a n d e x t e n d i n g o n t o c a u d a l p e d u n c l e ; s p i n e s i n u p p e r

p o s t o r b i t s m a l l o r a b s e n t ; n o s c a l e s i n p e c t o r a l a x i l l a ;

s m a l l c i r r i p r e s e n t a t b a s e o f n a s a l s p i n e s ; s i n g l e

c i r r i p resent on end o f max i l la ry ; top oE head gent ly

c o n c a v e ; p e l v i c fi n s e x t e n d i n g o n e - t h i r d o r l e s s t h e

d i s t a n c e f r o m p e l v i c b a s e t o a n a l fi n o r i g i n .

T h i s s p e c i e s w a s i l l u s t r a t e d b y B o l i n ( 1 9 4 4 : 11 7 ) a n d H a r t ( 1 9 7 3 : 5 11 ) .

I t h a s b e e n r e c o r d e d a t d e p t h s o f 8 2 - 1 9 6 m . I t i s v e r y r a r e .

q u a d r i s e r i a t u s ( L o c k i n g t o n , 1 8 8 0 b )

D i a g n o s i s : d o r s a l s c a l e s b e g i n n i n g u n d e r 4 t h o r 5 t h d o r s a l s p i n e

a n d e x t e n d i n g o n t o c a u d a l p e d u n c l e ; n o d i s t i n c t u p p e r

p o s t o r b i t a l s p i n e s ; n o s c a l e s i n p e c t o r a l a x i l l a ; c i r r i

p r e s e n t a t b a s e o f n a s a l s p i n e ; s i n g l e c i r r i p r e s e n t o n
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end of maxillary; top of head gently concave; pelvic

fins extend ing more than one- th i rd the d is tance f rom

p e l v i c b a s e t o a n a l fi n o r i g i n .

This species was illustrated by Jordan (1396:PI.29) a n d B o l i n

( 1 9 4 4 : 1 1 3 ) . It has been recorded from depths of 6to 101 m. I t i s

s o m e w h a t c o m m o n .

t e n u i s G i l b e r t , 1 3 9 0

D i a g n o s i s : dorsal scales beginning under 4th or 5th dorsal spine

and not extending onto caudal peduncle; 2distinct upper

postorbital spines present; 5-19 scales in pectoral

a x i l l a ; n o c i r r i a t b a s e o f n a s a l s p i n e s ; s m a l l c i r r i a t

end of maxillary; top of head gently concave; pelvic

fins extending about one-third the distance from pelvic

b a s e t o a n a l fi n o r i g i n .

This species has been i l lus t ra ted by Bol in (1944:115) and Har t

( 1 9 7 3 : 5 1 3 ) . I t h a s b e e n r e c o r d e d f r o m d e p t h s o f 3 3 t o 3 7 3 m . I t i s

s o m e w h a t u n c o m m o n .

I c e l u s K r o y e r , 1 8 4 5

R a s t r i n u s J o r d a n a n d E v e r m a n n , 1 8 9 6

A g o n o c o t t u s P a v l e n k o , 1 9 1 0

O c h o t s k i a S c h m i d t , 1 9 1 5

This genus contains 13 nominal species distributed in the North Pacific,

A r c t i c a n d N o r t h A t l a n t i c O c e a n s . S i x n o m i n a l s p e c i e s a r e r e c o r d e d f o r t h e

n o r t h e a s t P a c i fi c .

Th is genus is somewhat wel l defined on agener ic leve l , T h e a f fi n i t i e s

of this genus are somewhat obscure though at least some other genera are
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c l o s e l y r e l a t e d . Jordan (1923) placed this genus into Icelidae along

wi th most o ther sca led cot t id genera. B e r g ( 1 9 4 0 ) a l s o r e c o g n i z e d

Icelidae though containing only three genera -Icelus, Marukawichthys

a n d E r e u n i a s . T h e l a t t e r t w o g e n e r a a r e J a p a n e s e e n d e m i c s ( b o t h

monotypic) and prior to Matsubara's (1936) paper, they had both been in

t h e i r o w n m o n o t y p i c f a m i l i e s . M a t s u b a r a ( 1 9 3 6 ) i n d i c a t e d t h a t t h e i r

r e l a t i o n s h i p s a r e w i t h I c e l u s . Ta r a n e t s ( 1 9 4 1 ) i g n o r e d ( o r h a d n o t s e e n )

Matsubara's paper and placed the two Japanese genera again into their

o w n m o n o t y p i c f a m i l i e s . I n t h e s a m e p a p e r , Ta r a n e t s p l a c e d I c e l u s c l o s e

t o C h i t o n o t u s , I c e l i n u s , A r t e d i u s a n d o t h e r s . S c h m i d t ( 1 9 5 0 ) f o l l o w e d

T a r a n e t s . A s m e n t i o n e d i n o u r d i s c u s s i o n o f C o t t i d a e , G r e e n w o o d e t a l .

(1966) and Nelson (1976) follow Berg (1940) and recognize Icelidae a s

containing the three genera. Matsubara (1936) suggested the three genera

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

fi t t h e d e s c r i p t i o n o f t h e f a m i l y C o t t i d a e q u i t e w e l l . I f t h e y a r e

recognized as aseparate fami ly many other cot t id genera should be

e l e v a t e d t o f a m i l y s t a t u s w i t h t h e r e s u l t o f l o s s o f i n f o r m a t i o n a n d n o m e n -

c l a t u r a l b u r d e n .

T h e d i r e c t a f fi n i t i e s o f I c e l u s a r e s o m e w h a t o b s c u r e . T h e g r o u p s h a r e s

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

a n d o t h e r s . I t s c l o s e s t a f fi n i t i e s m u s t a w a i t f u r t h e r s t u d y . T h e

aforementioned genera appear to possess common attr ibutes (pr imit ive and

advanced) but in amosaic fashion suggest ing among other th ings, these

groups would be idea l sub jec ts for sys temat ic s tudy o f co t t id genera.

T h e c o m p o n e n t s p e c i e s o f I c e l u s h a v e b e e n l i t t l e s t u d i e d w i t h a f e w

r e g i o n a l e x c e p t i o n s . Schmidt (1927a, 1935) reviewed the genus recognizing

7spec ies in the ear l ie r paper and 10 spec ies in the la te r paper.



4 6 .

T a r a n e t s ( 1 9 3 6 ) d e s c r i b e d 3 n e w s p e c i e s , o n e o f w h i c h h a d b e e n i n c l u d e d

in Schmidt 's (1936) key to the species, S o m e o f t h e s p e c i e s r e c o g n i z e d

by Schmidt (1927a, 1935) had not been seen by him. S c h m i d t ( 1 9 5 0 ) l a t e r

reviewed the Icelus species of the Sea of Okhotsk but added little n e w

i n f o r m a t i o n . Soldatov and Lindberg (1930) ,Andriyaskev (1937b) and

Taranets (1937) also contributed some regional information on North

P a c i fi c s p e c i e s . Arctic and North Atlantic species have been studied by

Jansen and Volsoe (1949) ,Andriyashev (1954) and McAllister (1963). T h e

group is in need of review and it would be premature to attempt to draw
r e l a t i o n s h i p s . A n u m b e r o f s u b s p e c i e s h a v e a l s o b e e n d e s c r i b e d w h i c h a l s o

a d d s t o t h e t a x o n o m i c c o n f u s i o n .

D i a g n o s i s : branchiostegal membranes united and forming afold over

the isthmus; vomerine and palatine teeth present; pelvic

fin with asingle spine and three rays; scales present,

large and plate-l ike along lateral l ine, series of large,

u s u a l l y s p i n y p l a t e - l i k e s c a l e s n e a r d o r s a l fi n b a s e ,

smaller spinous scales present or absent,on head and

above or below lateral line; cirri generally absent but

present in some species; 4preopercular spines, upper¬

most hooked and simple or bi furcate; spines present on

top of head and on cheek region though in some species

r e d u c e d o r a b s e n t .

I c e l u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

Various workers (Jordan and Evermann 1898; Jordan et al. 1931; and

o the rs have re fe r red t o I ce l i nus aus t ra l i s bu t w i t h no i nd i ca t i on t ha t a

g e n e r i c r e v i s i o n h a d t a k e n p l a c e . A p p a r e n t l y , J o r d a n a n d E v e r m a n n ( 1 8 9 8 )

e r red i n p lac ing i t i n I ce lus ; t hey i nd i ca te t o t he reade r i t was desc r i bed
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a s a n I c e l u s b u t t h a t w a s w r o n g . i t w a s d e s c r i b e d a s a n I c e l i n u s . L a t e r

w o r k e r s h a v e s o m e t i m e s f o l l o w e d t h e e r r o r o f J o r d a n a n d E v e r m a n n . F o r a

d i s c u s s i o n o f t h i s p r o b a b l y i n v a l i d s p e c i e s , c o n s u l t t h e I c e l i n u s s e c t i o n

o f t h i s p a p e r .

I n s o m e c a s e s , v e r y f e w s p e c i m e n s a r e k n o v m a n d d i f f e r e n t i a t i o n h a s

b e e n b a s e d u p o n m a l e g e n i t a l p a l l i l l a e - a p o o r c h a r a c t e r f o r d i f f e r e n t i a t i o n .

c a n a l i c u l a t u s G i l b e r t , 1 8 9 5

D i a g n o s i s : s i n g l e s e r i e s o f l a r g e p l a t e s a b o v e l a t e r a l l i n e w i t h

smal l spines on dorsal and poster ior margins; band of

s m a l l s c a l e s a b o v e t h e l a r g e p l a t e s ; r o w s o f s c a l e s

b e l o w l a t e r a l l i n e r e a c h i n g o r n e a r l y r e a c h i n g a n a l fi n ;

e y e a b o u t o n e - t h i r d h e a d l e n g t h a n d a b o u t 1 - 1 / 2 t h e

length of snout; opercle and head sparcely covered wi th

s c a l e s - p r i c k l e s o r n a k e d .

T h i s s p e c i e s w a s i l l u s t r a t e d b y G i l b e r t ( 1 8 9 5 ; P 1 . 2 4 ) a n d E v e r m a n n

a n d G o l d s b o r o u g h ( 1 9 0 7 : 3 0 1 ) . T h e t y p e s w e r e r e c o r d e d a t d e p t h o f

7 3 0 n a n d S c h m i d t ( 1 9 5 0 ) r e c o r d s a s p e c i m e n f r o m 5 2 5 " m . T h i s s p e c i e s

a p p e a r s t o b e r a r e .

e u r y o p s B e a n , 1 3 9 0

D i a g n o s i s : s i n g l e s e r i e s o f l a r g e p l a t e s a b o v e l a t e r a l l i n e w i t h

s m a l l s p i n e s o n d o r s a l a n d p o s t e r i o r m a r g i n s ; b a n d o f

s m a l l s c a l e s a b o v e t h e l a r g e p l a t e s ; s c a l e s b e l o w l a t e r a l

l i n e r e s t r i c t e d t o a p a t c h o f s p i n o u s p l a t e s b e h i n d

p e c t o r a l fi n ; e y e a b o u t 2 / 5 h e a d l e n g t h a n d a b o u t t w i c e

t h e s n o u t l e n g t h ; h e a d a n d o p e r c l e c o v e r e d w i t h s c a l e s -

p r i c k l e s .
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This species has not been i l lustrated and the depth is unknown

though apparently it is found in deep water. T h i s s p e c i e s i s r a r e .

I _ . s c u t i q e r B e a n , 1 8 9 0

D i a g n o s i s : sma l l , sp inous sca les above la te ra l l i ne near l y cover ing

back and back wi thout ser ies of p la tes; sca les present

b e l o w l a t e r a l l i n e - b e h i n d p e c t o r a l fi n a n d a b o v e a n a l

fi n ; e y e a b o u t 2 / 5 h e a d l e n g t h a n d a b o u t t w i c e s n o u t

leng th ; head dense ly covered w i th sca les -p r i ck les .

This species was i l lustrated by Evermann and Goldsborough (1907:300).

I t h a s b e e n r e c o r d e d a t d e p t h s o f 11 7 t o 2 9 1 m . T h i s s p e c i e s a p p e a r s

t o b e r a r e .

s p a t u l a G i l b e r t a n d B u r k e , 1 9 1 2

T h i s s p e c i e s i s v e r y s i m i l a r t o I . u n c i n a l i s .

D i a g n o s i s : s i n g l e s e r i e s o f l a r g e p l a t e s a b o v e l a t e r a l l i n e w i t h

s m a l l s p i n e s o n d o r s a l a n d p o s t e r i o r m a r g i n s , - b a n d o f

s m a l l s c a l e s a b o v e l a r g e p l a t e s ; s c a l e s b e l o w l a t e r a l

l i n e r e s t r i c t e d t o p a t c h b e h i n d p e c t o r a l fi n ; e y e a b o u t

1/2 head length and less than 1-1/2 snout length; head

c o v e r e d w i t h p r i c k l e s ; m a l e g e n i t a l p a p i l l a s p a t u l a t e .

w i d e n i n g f r o m b a s e t o t i p .

T h i s s p e c i e s w a s i l l u s t r a t e d b y G i l b e r t a n d B u r k e ( 1 9 1 2 : 4 2 ) . I t

h a s b e e n r e c o r d e d a t a d e p t h o f 8 8 t o 1 2 6 m . S c h m i d t ( 1 9 5 4 ) r e c o r d e d

a " s u b s p e c i e s a t d e p t h s o f 5 5 t o 1 5 0 m . A n d r i y a s h e v ( 1 9 5 0 ) r e c o r d e d

i t a t d e p t h s o f 1 3 t o 1 3 0 m . T h i s s p e c i e s a p p e a r s t o b e u n c o m m o n .
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s p i n i g e r G i l b e r t , 1 8 9 5

D i a g n o s i s : s i n g l e s e r i e s o f l a r g e p l a t e s a b o v e l a t e r a l l i n e e a c h

with alarge curved spine; few scales above plates;

sca les be low l a te ra l l i ne res t r i c t ed t o pa t ch beh ind

pec to ra l fin ; eye abou t 1 /3 head leng th .

This species was illustrated by Gilbert (1895:P1.24), Evermann and

G o l d s b o r o u g h ( 1 9 0 7 : 3 0 0 ) a n d H a r t ( 1 9 7 3 : 5 1 5 ) . I t h a s b e e n r e c o r d e d

a t d e p t h s o f 3 1 t o 2 4 7 m . While uncommon, this species appears to

be the most common Icelus in the northeast Pacific though this is

probab ly because o f i t s geograph ic and depth d is t r ibu t ion .

u n c i n a l i s G i l b e r t a n d B u r k e , 1 9 1 2

T h i s s p e c i e s i s v e r y s i m i l a r t o s p a t u l a

D i a g n o s i s : s i n g l e s e r i e s o f l a r g e p l a t e s a b o v e l a t e r a l l i n e w i t h

smal l spines on dorsal and poster ior margins; band of

s m a l l s c a l e s a b o v e l a r g e p l a t e s ; s c a l e s b e l o w l a t e r a l

l i n e r e s t r i c t e d t o p a t c h b e h i n d p e c t o r a l fin ; e y e a b o u t

1/3 head length and less than 1-1/2 snout length; head

c o v e r e d w i t h p r i c k l e s , m a l e g e n i t a l p a p i l l a e c y l i n d r i c a l

t h r o u g h o u t l e n g t h .

Th is spec ies was i l lus t ra ted by Gi lber t and Burke (1912:40) . I t

h a s b e e n r e c o r d e d a t d e p t h s o f 7 9 t o 2 4 7 m . S c h m i d t ( 1 9 5 0 ) r e c o r d s

a " s u b s p e c i e s " f r o m 1 0 t o 1 1 5 m . T h i s s p e c i e s a p p e a r s t o b e r a r e .

J o r d a n i a S t a r k s , 1 8 9 5

This genus contains asingle species (£. zonope) restricted to the

n o r t h e a s t P a c i fi c .

T h e g e n e r i c r e l a t i o n s h i p s o f t h i s g e n u s a r e o b s c u r e . J o r d a n a n d

S t a r k s ( 1 8 9 5 ) s t a t e d t h a t i t w a s r e l a t e d t o I c e l u s a n d A r t e d i u s . W e d o
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no t be l ieve th is genus is re la ted to those genera. I t a p p e a r s t o b e

related to Triglops but primary observations suggest that the relationship

i s d i s t a n t . B o l i n ( 1 9 4 7 ) s u g g e s t e d t h a t i t h a d a f fi n i t i e s t o P a r i c e l i n u s

but our observat ions suggest the re la t ion may be qu i te d is tant . T h o u g h

n o t s t u d i e d i n a n y d e t a i l , J o r d a n i a s h a r e s c e r t a i n c h a r a c t e r i s t i c s i v i t h

t h e g e n u s R a d u l i n u s b u t t h e a f fi n i t y i s s p e c u l a t i o n .

D i a g n o s i s : b r a n c i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e a n d p a l a t i n e p r e s e n t ; p e l v i c fi n

w i t h a s i n g l e s p i n e a n d fi v e ( r a r e l y f o u r ) r a y s ; s c a l e s

c o v e r i n g m o s t o f t h e b o d y , l a t e r a l l i n e s c a l e s w i t h

p o s t e r i o - v e n t r a l c t e n o i d m a r g i n s , a b o v e t h e l a t e r a l l i n e

t h e s c a l e s a r e i n t h e f o r m o f s m a l l s p i n e s a r i s i n g f r o m

a b a s a l p l a t e ; b e l o w t h e l a t e r a l l i n e t h e y f o r m l o n g .

o b l i q u e , s e r r a t e d f o l d s , h e a d s c a l e s i r r e g u l a r l y a r r a n g e d ;

c i r r i p r e s e n t n e a r n a s a l s p i n e s , a b o v e e y e s a n d o n t o p

o f h e a d ; 2 p r e o p e r c u l a r s p i n e s , t h e l o w e r w e l l d e v e l o p e d .

s h a r p a n d c u r v e d u p w a r d ; l a r g e r i n d i v i d u a l s w i t h b r a n c h e d

r a y s i n s o m e fi n r a y s o f a l l fi n s e x c e p t fi r s t d o r s a l .

J o r d a n i a S p e c i e s i n t h e N o r t h e a s t P a c i fi c

J . z o n o p e S t a r k s , 1 3 9 5

Diagnosis: s e e g e n e r i c d i a g n o s i s .

T h i s s p e c i e s w a s i l l u s t r a t e d b y B o l i n ( 1 9 4 4 : 11 0 ) a n d H a r t ( 1 9 7 3 : 5 1 6 ) .

I t h a s b e e n r e c o r d e d f r o m t h e i n t e r t i d a l t o 3 8 m i n d e p t h . A l t h o u g h

a p p e a r i n g u n c o m m o n i n C a l i f o r n i a , O r e g o n a n d W a s h i n g t o n ( ? ) , P e d e n

a n d W i l s o n ( 1 9 7 6 ) r e p o r t i t t o b e c o m m o n i n n o r t h e r n B r i t i s h C o l i a m b i a .
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L e i o c o t t u s G i r a r d , 1 8 5 6

This genus contains asingle species (L. hirundo) confined to the

n o r t h e a s t P a c i fi c .

The a ffin i t i es o f Le ioco t tus appear to be c lose to C l i noco t tus a s

n o t e d b y B o l i n ( 1 9 4 7 ) . I t d i f fe rs p r imar i l y in s ize (s l igh t l y la rger ) ,

attachment of branchiostegal membranes, the anterior rays of the spinous

dorsal being elevated and the absence of palat ine teeth. T h e s e l a t t e r

t w o c h a r a c t e r s a r e s o m e w h a t e x p r e s s e d i n C l i n o c o t t u s . T h e d e g r e e o f

a f fi n i t y s h o u l d b e i n v e s t i g a t e d .

D i a g n o s i s : branchiostegal membranes united and fo2rming afold over

the i s thmus ; vomer ine tee th p resen t , pa la t ine tee th

a b s e n t ; p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e r a y s ;

no sca les ; c i r r i p resen t near nasa l sp ines , on p reoperc le .

on end o f max i l la ry, near upper edge o f g i l l s l i t and

a l o n g a n t e r i o r p o r t i o n o f l a t e r a l l i n e ; 4 p r e o p e r c u l a r

spines present, only the uppermost bifid and conspicuous;

anus in midd le th i rd o f d is tance between pe lv ic fin base

a n d a n a l fi n o r i g i n .

L e i o c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

L . h i r u n d o G i r a r d , 1 3 5 6

Diagnosis: s e e g e n e r i c d i a g n o s i s .

B o l i n ( 1 9 4 4 : 1 3 1 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

b e e n r e c o r d e d f r o m t h e i n t e r t i d a l t o 3 7 m a n d i s u n c o m m o n .

L e p t o c o t t u s G i r a r d , 1 8 5 4 a

T h i s g e n u s c o n t a i n s a s i n g l e s p e c i e s ( L . a r m a t u s ) r e s t r i c t e d t o t h e

n o r t h e a s t P a c i fi c .
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The a f fin i t i es o f t h i s genus a re obscu re . Bo l i n (1947 ) sugges ted

t h a t L e p t o c o t t u s i s c l o s e s t t o E n o p h r y s a n d Z e s t i c e l u s b u t i n d i c a t e s t h i s

i s o n l y a p o s s i b i l i t y . A n u m b e r o f c h a r a c t e r s a r e m u t u a l l y s h a r e d b u t

s o m e m a j o r d i f f e r e n c e s a r e a p p a r e n t . V 7 e c a n o f f e r n o o p i n i o n o n t h e s e

a f fi n i t i e s a t t h i s t i m e .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s f u s e d t o i s t h m u s , n o f o l d ;

v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c fi n w i t h a

single spine and four rays; no scales on head or body;

n o c i r r i o n h e a d o r b o d y ; 3 p r e o p e r c u l a r s p i n e s ,

u p p e r m o s t w e l l d e v e l o p e d a n d a n t l e r - l i k e w i t h 2 - 5

r e c u r v e d b a r b s o n d o r s a l m a r g i n .

L . a r m a t u s G i r a r d , 1 8 5 4 a

Diagnosis: s e e g e n e r i c d i a g n o s i s .

T h i s s p e c i e s w a s i l l u s t r a t e d b y B o l i n ( 1 9 4 4 : 1 3 3 ) I t h a s b e e n r e c o r d e d

f r o m t h e i n t e r t i d a l t o 9 1 m i n d e p t h . T h r o u g h o u t i t s r a n g e , t h i s i s

a v e r y c o m m o n e s t u a r i n e s p e c i e s .

M a l a c o c o t t u s B e a n , 1 8 9 0

T h i s g e n u s c o n t a i n s fi v e n o m i n a l s p e c i e s w h i c h a r e r e s t r i c t e d t o t h e

N o r t h P a c i fi c O c e a n a n d B e r i n g S e a .

A s i d e f r o m f o u r d e s c r i b e d s p e c i e s , P e d e r o v ( 1 9 7 3 ) l i s t s o n e u n d e s c r i b e d

s p e c i e s f r o m t h e B e r i n g S e a a n d J o r d a n a n d G i l b e r t h a v e m a t e r i a l o f t w o

u n d e s c r i b e d s p e c i e s d e p o s i t e d i n t h e S t a n f o r d C o l l e c t i o n a t C a l i f o r n i a

A c a d e m y o f S c i e n c e s . T h e g e n u s a n d i t s c o m p o n e n t s p e c i e s a r e i n n e e d o f

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

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

t h a t : 1 ) v a r i a t i o n i n b o t h s p e c i e s m a y b e g r e a t ; 2 ) t h e y o v e r l a p i n

r a n g e s e s p e c i a l l y t o s o u t h e r n l i m i t ; 3 ) p e r h a p s o n l y o n e s p e c i e s i s i n v o l v e d f
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and, 4) other undescribed species may be involved. P r e l i m i n a r i l y , o u r

studies suggest that the two described species may be the same variable

s p e c i e s b u t o n e t o t h r e e u n d e s c r i b e d s p e c i e s a r e f o u n d i n t h i s a r e a

( i n c l u d i n g ' g l o b b y ’ t y p e s o f S L R ) . A t p r e s e n t , w e c a n n o t r e s o l v e t h i s

confus ing s i tuat ion and, therefore , do not d iagnose the two descr ibed

s p e c i e s o f M a l a c o c o t t u s . O n a g e n e r i c l e v e l , w e c a n n o t d e t e r m i n e t h e

a f fi n i t i e s o f M a l a c o c o t t u s . I t i s a 7 b r a n c h i o s t e g a l c o t t i d b e l o n g i n g t o

the psychro lu t id g roup (see Psychro lu tes d iscuss ion) . T h i s g r o u p i s a

mixed group and we present ly do not understand the affini t ies of Malacocot tus.

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s f u s e d t o i s t h m u s , n o f o l d ; n o

vomer i ne and pa la t i ne t ee th ; pe l v i c fins w i t h s i ng le

s p i n e a n d t h r e e r a y s ; s c a l e s p r e s e n t i n t h e f o r m o f

m i n u t e s h a r p s p i n e s ( p r i c k l e s ) ; c i r r i v a r i o u s l y d e v e l o p e d ;

4preopercu lar sp ines, wel l developed and somet imes wi th

accesso ry sp ine a t base o f l a rges t ; 7b ranch ios tega l s ;

dorsa l fins complete ly separated, not connected by

m e m b r a n e .

M a l a c o c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

We have mentioned above why we do not diagnose these species.

M . k i n c a i d i G i l b e r t a n d T h o m p s o n , 1 9 0 5

M . z o n u r u s B e a n , 1 8 9 0

I l l u s t r a t i o n s o f a M a l a c o c o t t u s w e r e p r o v i d e d b y Wa t a n a b e ( 1 9 6 0 : P I . 3 7 ) ,

C l e m e n s a n d W i l b y ( 1 9 6 1 : 3 1 3 ) a n d H a r t ( 1 9 7 3 : 5 1 9 ) . I t h a s b e e n

r e c o r d e d f r o m d e p t h s o f 2 7 t o 2 7 5 m .

M y o x o c e p h a l u s T i l e s i u s , 1 8 1 1

D u e t o t h e c o m p l e x i t y o f t h e g r o u p , n o s y n o n y m y i s g i v e n .
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T h i s g e n u s i s l a r g e a n d c o m p l e x b u t 1 8 s p e c i e s a r e p r e s e n t l y r e c o g n i z e d

b y C o w a n a n d W i l i m o v s k y ( p e r s . c o m m . ) ; t h e s e w o r k e r s a r e p r e s e n t l y r e v i s i n g

t h e g e n u s . T h e s p e c i e s a r e f o u n d i n t h e N o r t h P a c i fi c , A r c t i c a n d N o r t h

A t l a n t i c O c e a n s . C o w a n a n d W i l i m o v s k y ( p e r s . c o m m . ) r e c o g n i z e d t h r e e

d e s c r i b e d a n d o n e u n d e s c r i b e d s p e c i e s a s o c c u r r i n g i n t h e n o r t h e a s t P a c i fi c .

T h i s g e n u s i s l a r g e , c o m p l e x a n d i n n e e d o f r e v i e w ; a s m e n t i o n e d , t h i s

r e v i e w i s p r e s e n t l y i n p r o g r e s s b y C o w a n a n d W i l i m o v s k y. C o w a n ( 1 9 7 1 ,

1 9 7 2 a , 1 9 7 2 b ) h a s p r e s e n t e d a s e r i e s o f e n l i g h t e n i n g p a p e r s o n m a n y o f

t h e s p e c i e s w i t h i n t h e g e n u s . P r i o r t o C o w a n ' s w o r k , i n f o r m a t i o n o n t h e

g r o u p h a s b e e n l i m i t e d t o r e g i o n a l w o r k s ( e . g . S c h m i d t 1 9 5 0 ; A n d r i y a s h e v

1 9 5 4 ; a n d , o f l e s s e r i m p o r t a n c e , m a n y o t h e r s ) a n d t h e r e v i s i o n o f S c h m i d t

( 1 9 2 9 c ) . M o r e d e t a i l e d i n f o r m a t i o n m u s t a w a i t t h e f u r t h e r w o r k o f C o w a n

a n d W i l i m o v s k y .

T h e r e l a t i o n s h i p s a n d a f fi n i t i e s o f t h e g e n u s w i t h i n t h e f a m i l y a r e ,

w i t h c e r t a i n e x c e p t i o n s , s o m e w h a t o b s c u r e . I t a p p e a r s t h a t A r g y r o c o t t u s ,

M e g a l o c o t t u s a n d P o r o c o t t u s a r e c l o s e l y r e l a t e d t o M y o x o c e p h a l u s . O n l y

P o r o c o t t u s o c c u r s i n t h e n o r t h e a s t P a c i fi c . T a u r o c o t t u s a n d T r i c h o c o t t u s

h a v e a l s o b e e n s u g g e s t e d t o h a v e a f fi n i t i e s w i t h M y o x o c e p h a l u s ( S c h m i d t

1 9 2 9 c ) . A t t h i s t i m e , l i t t l e w o r k o f o u r o w n o r o t h e r s i s a v a i l a b l e t o

i n d i c a t e m o r e d e fi n i t i v e a f fi n i t i e s o f M y o x o c e p h a l u s . T h i s g e n u s , l i k e

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

i t s e l f a r e i n n e e d o f d e fi n i t i o n a l s o .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a b s e n t ; p e l v i c fi n s w i t h a s i n g l e s p i n e a n d t h r e e r a y s ;

s c a l e s a b s e n t o r m o d i fi e d i n t o p r i c k l e s , p l a t e s o r t u b e r c l e s ;

c i r r i s o m e t i m e s p r e s e n t o n h e a d ; u s u a l l y 3 p r e o p e r c u l a r
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spines, sometimes 4, uppermost spine usually well

developed single spine; lateral line with accessory

pores and branches, para l le l to o r rad ia t ing f rom the

c e n t r a l c a n a l .

M y o x o c e p h a l u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

We do not diagnose the new species; description of this species will

be pub l i shed sho r t l y (N .J . W i l imovsky, pe rs . comm. ) . Mer i s t i c cha rac te rs

a i d i n t h e i d e n t i fi c a t i o n o f t h e s e s p e c i e s . S y n o n y m i e s f o r t h e s e s p e c i e s

are not given due to the forthcoming work of Cowan and Wilimovsky.

M . j a o k ( C u v i e r a n d Va l e n c i e n n e s , 1 8 2 9 )

D i a g n o s i s : s c a l e s a b o v e l a t e r a l l i n e s t e l l a t e , b e l o w l a t e r a l l i n e

s p i n a t e , a t l e a s t p o s t e r i o r l y ; t u b e r c l e s o n h e a d

w i t h o u t c i r r i ; b o d y v e r y s l e n d e r w i t h w i d e , fl a t h e a d ;

u p p e r m o s t p r e o p e r c u l a r s p i n e a b o u t t h e l e n g t h o f t h e

e y e .

T h i s s p e c i e s w a s i l l u s t r a t e d b y A n d r i y a s h e v ( 1 9 5 4 : 3 7 6 i n R u s s i a n

e d i t i o n , 4 0 5 i n E n g l i s h t r a n s l a t i o n ) . I t h a s b e e n r e c o r d e d f r o m

s h a l l o w w a t e r s ( i . e . b a y s ) . T h i s s p e c i e s i s a p p a r e n t l y c o m m o n

t h r o u g h o u t i t s r a n g e .

M . p o l y a c a n t h o c e p h a l u s ( P a l l a s , 1 8 1 1 )

D i a g n o s i s : s c a l e s a b o v e a n d b e l o w l a t e r a l l i n e s p i n a t e ; t u b e r c l e s

o n h e a d w i t h o u t c i r r i ; b o d y n o t p a r t i c u l a r l y s l e n d e r ;

u p p e r m o s t p r e o p e r c u l a r s p i n e l o n g e r t h a n t h e l e n g t h o f

t h e e y e .

T h i s s p e c i e s w a s i l l u s t r a t e d b y J o r d a n a n d G i l b e r t ( 1 8 9 9 : P I . 6 3 ) a n d

H a r t ( 1 9 7 3 : 5 2 1 ) . I t h a s b e e n r e c o r d e d f r o m i n t e r t i d a l a n d s i a b t i d a l

a r e a s . This species is apparent ly common throughout i ts range.



5 6 .

M . n i g e r B e a n , 1 8 8 1

D i a g n o s i s : sca les absent above and be low la tera l l ine ; t i iberc les

o n h e a d w i t h c i r r i ; b o d y n o t p a r t i c u l a r l y s l e n d e r ;

uppermost preopercular spine smal ler than the eye.

This species was illustrated by Jordan and Gilbert {1899:PI.65).

I t h a s b e e n r e c o r d e d f r o m i n t e r t i d a l a n d s u b t i d a l a r e a s . T h i s

species is apparent ly common in t idepools.

N a u t i c h t h y s G i r a r d , 1 8 5 8

N a u t i s c u s J o r d a n a n d E v e r m a n n , 1 8 9 8

T h i s g e n u s c o n t a i n s t h r e e s p e c i e s w h i c h a r e l i m i t e d t o t h e N o r t h

P a c i fi c O c e a n , B e r i n g a n d C h i i k c h i S e a s .

In his description of anew species, Peden (1970) briefly reviewed

t h e s p e c i e s w i t h i n t h i s g e n u s . P r i o r t o S c h m i d t ( 1 9 5 0 ) , s o m e a u t h o r s h a d

considered oculofasc ia tus and pr ib i lov ius as the same species;

d i f fe rences had been at t r ibuted to sexual d imorph ism. Schmidt (1950)

c o r r e c t e d t h i s e r r o r y e t l i t e r a t u r e r e c o r d s s h o u l d b e s u s p e c t b e c a u s e o f

t h i s c o n f u s i o n . W i t h i n t h e g e n u s , N . p r i b i l o v i u s a n d N . f o b u s t u s a r e

q u i t e c l o s e l y r e l a t e d .

This genus appears to have close affinities with Blepsius and probably

Hemi t r i p te rus bu t t he degree o f a f fin i t y mus t awa i t s tudy, T h e p r i m a r y

characteristic suggesting affinity is the complex sculpturing (ridges-knobs)

o f t h e s k u l l .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s f u s e d t o i s t h m u s w i t h n o f o l d ;

v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c fi n s w i t h a

single spine and three rays; most of body covered with

e m b e d d e d s i n g l e - s p i n e s c a l e s w h i c h a r e c o v e r e d w i t h s k i n

g iv ing the feel and appearance of smal l dermal papi l lae
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o r p r i ck les ; c i r r i deve loped on head ; 3 -4 p reopercu la r

sp ines, upper two deve loped; sku l l w i th wel l -deve loped

c o m p l e x o f r i d g e s a n d k n o b s .

N a u t i c h t h y s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

These spec ies a re qu i te s im i la r morpho log ica l l y ; mer is t i cs a re the

m o s t d e fi n i t i v e m e t h o d o f i d e n t i fi c a t i o n .

N . o c u l o f a s c i a t u s ( G i r a r d , 1 8 5 8 )

D i a g n o s i s : he i gh t o f fi r s t do r sa l fin i n ma les g rea te r t han head

l e n g t h ; l a t e r a l l i n e p o r e s 4 1 - 4 6 ; r o u n d e d s p i n e s o n

o c c i p u t .

B o l i n ( 1 9 4 7 : 1 3 5 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

b e e n t a k e n f r o m t h e i n t e r t i d a l t o 1 1 0 m i n d e p t h . I t i s m o d e r a t e l y

u n c o m m o n .

N . p r i b i l o v i u s ( J o r d a n a n d G i l b e r t ) i n J o r d a n a n d E v e r m a n n , 1 8 9 8

D i a g n o s i s : h e i g h t o f fi r s t d o r s a l fi n i n m a l e s l e s s t h a n h e a d l e n g t h ;

l a t e r a l l i n e p o r e s 3 7 - 4 2 ; r o u n d e d s p i n e s ’ o n o c c i p u t .

J o r d a n a n d G i l b e r t ( 1 8 9 9 : P 1 . 6 9 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s

s p e c i e s . T h i s s p e c i e s h a s b e e n r e c o r d e d f r o m 3 0 t o 1 2 6 m i n d e p t h ;

P e d e n ( 1 9 7 0 ) r e p o r t s t w o s p e c i m e n s f r o m 2 . 1 - 4 m i n d e p t h . I t

a p p e a r s t o b e m o d e r a t e l y u n c o m m o n .

N . r o b u s t u s P e d e n , 1 9 7 0

D i a g n o s i s : h e i g h t o f fi r s t d o r s a l fi n i n m a l e s l e s s t h a n h e a d l e n g t h ;

l a t e r a l l i n e p o r e s 3 5 - 3 8 ; p o i n t e d s p i n e s o n o c c i p u t .

P e d e n ( 1 9 7 0 : 1 0 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . T h i s s p e c i e s

h a s b e e n r e c o r d e d f r o m 2 - 7 3 m i n d e p t h . I t i s r a r e .
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O l i g o c o t t u s G i r a r d , 1 8 5 6

D i a l a r c h u s G r e e l e y, 1 8 9 9

E x i m i a G r e e l e y, 1 8 9 9

R u s c i c u l u s G r e e l e y , 1 8 9 9

S t e l g i d o n o t u s G i l b e r t a n d T h o m p s o n , 1 9 0 5

G r e e l e y a H u b b s , 1 9 2 6 b

T h i s g e n u s c o n t a i n s f o u r s p e c i e s a l l o f w h i c h a r e r e s t r i c t e d t o t h e

nor theast Pacific Ocean wi th one species (O. maculosus) possib ly occurr ing

i n t h e S e a o f O k h o t s k a n d B e r i n g S e a ( d i s c u s s e d b e l o w ) .

T h i s i s a r e l a t i v e l y w e l l d e fi n e d g r o u p f o l l o w i n g t h e w o r k o f H u b b s

(1926b) and Bol in (1944) .A l though Bol in (1947) suggested Ol igocot tus is

a s c l o s e l y r e l a t e d t o A r t e d i u s a s i t i s t o C l i n o c o t t u s , o u r p r e l i m i n a r y

s t u d i e s s u g g e s t O l i g o c o t t u s a n d C l i n o c o t t u s a r e m o r e c l o s e l y r e l a t e d t o

e a c h o t h e r t h a n e i t h e r i s t o A r t e d i u s . T h i s d o e s n o t n e g a t e t h e r e l a t i v e l y

c lose re la t ionsh ip that Ar ted ius appears to share wi th those two genera.

T h e m o r e n o r t h e r n g e n e r a , P h a l l o c o t t u s a n d S i g m i s t e s , a l s o a p p e a r r e l a t e d

t o O l i g o c o t t u s a n d C l i n o c o t t u s . F u r t h e r d i s c u s s i o n o f t h e a f fi n i t i e s o f

O l i g o c o t t u s m u s t a w a i t m o r e d e t a i l e d s t u d y .

W i t h i n t h e g e n u s , t h e a f fi n i t i e s o f t h e f o u r s p e c i e s h a v e b e e n

p r e s e n t e d b y B o l i n ( 1 9 4 7 ) . O l i g o c o t t u s r u b e l l i o a n d 0 . s n y d e r i a r e t h e

m o s t s p e c i a l i z e d a n d t h e m o s t c l o s e l y r e l a t e d . O l i g o c o t t u s m a c u l o s u s

a p p e a r s l e s s s p e c i a l i z e d a n d r e l a t e d t o b o t h o f t h e a f o r e m e n t i o n e d s p e c i e s .

O l i g o c o t t u s r i m e n s i s i s t h e m o s t p r i m i t i v e t y p e a n d e q u a l l y r e l a t e d t o a l l

o f t h e o t h e r s p e c i e s . L i k e C l i n o c o t t u s , O l i g o c o t t u s s p e c i e s e x h i b i t s o m e

i n t e r e s t i n g v a r i a t i o n t h r o u g h o u t t h e i r r a n g e b u t t h e s e t w o g e n e r a a r e

p r o b a b l y a m o n g t h e m o s t w e l l - s t u d i e d c o t t i d g r o u p s - e c o l o g i c a l l y a n d

t a x o n o m i c a l l y .
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D i a g n o s i s : branchiostegal membranes uni ted and forming afo ld over

the is thmus; vomer ine and pa la t ine tee th present ; pe lv ic

fi n w i t h a s i n g l e s p i n e a n d t h r e e r a y s ; v i s a b l e s c a l e s

absent except in one species in which they are modified

i n t o m i n u t e p r i c k l e s ; c i r r i u s u a l l y w e l l d e v e l o p e d o n

head , l a te ra l l i ne and a long s i des o f body ; 4p reope rcu la r

sp ines but lower 2-3 very obscure ; anus in poster io r th i rd

o f d i s tance be tween pe lv i c fin base and ana l fin o r ig in .

O l i g o c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

0 . m a c u l o s u s G i r a r d , 1 8 5 6

O . b o r e a l i s J o r d a n a n d S n y d e r i n J o r d a n , 1 8 9 6

0 ^ . w o s n e s s e n s k i i S c h m i d t , 1 9 0 3

O. alaskanus Miles, 1918 [ lapsus calami)

A c c o r d i n g t o B o l i n ( 1 9 4 4 ) , t h i s s p e c i e s o c c u r s i n t h e S e a o f O k h o t s k

and was described as 0_. wosnessenskii by Schmidt (1903) . B o l i n i n d i c a t e d

t h a t h e h a d e x a m i n e d s p e c i m e n s f r o m O k h o t s k . [We have no t seen the pape r

o f S c h m i d t ( 1 9 0 3 ) . ] Cur iously, Schmidt (1950) d id not meht ion th is genus

o r species in his monograph on the Sea of Okhotsk ichthyofauna. I n a n y

c a s e , w e b e l i e v e t h a t O l i g o c o t t u s d o e s n o t o c c u r i n t h e S e a o f O k h o t s k n o r

i n t h e B e r i n g S e a . W i l i m o v s k y ( 1 9 6 4 ) d i d n o t r e c o r d a n y d u r i n g h i s i n t e n s i v e

sampling of the Aleut ian Islands and Federov (1973) did not record any from

t h e B e r i n g S e a . A l t h o u g h w e d i d n o t d e t e r m i n e t h e m o s t n o r t h e r n ( n o r t h ¬

w e s t e r n ) l i m i t o f t h e s p e c i e s , i t c e r t a i n l y o c c u r s i n t h e G u l f o f A l a s k a

( b a s e d o n m u s e u m s p e c i m e n s ) .

D i a g n o s i s : v i s i b l e p r i c k l y s c a l e s a b s e n t ; u p p e r p r e o p e r c u l a r s p i n e

b i fi d , r a r e l y t r i fi d ; c i r r i s p a r s e o n h e a d , a b s e n t f r o m

b a s e o f n a s a l s p i n e s a n d n o n e a b o v e l a t e r a l l i n e ; 1 - 3
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c i r r i o n p o s t e r i o r e d g e o f m a x i l l a r y b u t n o c i r r i o n

s u b o r b i t a l s t a y .

I l l u s t r a t i o n s o f t h i s s p e c i e s m a y b e f o u n d i n B o l i n ( 1 9 4 4 : 1 2 4 ) a n d

H a r t ( 1 9 7 3 : 5 6 7 ) . I t h a s b e e n r e c o r d e d f r o m i n t e r t i d a l a n d s u b t i d a l

a r e a s . I t i s c o m m o n .

O . r i m e n s i s ( G r e e l e y, 1 8 9 9 )

S t e l g i d o n o t u s l a t i f r o n s G i l b e r t a n d T h o m p s o n , 1 9 0 5

Diagnosis: m i n u t e p r i c k l y s c a l e s p r e s e n t ; u p p e r p r e o p e r c u l a r s p i n e

s i m p l e , r a r e l y b i fi d ; c i r r i s p a r s e o n h e a d , p r e s e n t o n

n a s a l s p i n e s b u t n o n e o n b o d y a b o v e l a t e r a l l i n e ; 1 c i r r u s

o c c a s i o n a l l y o n p o s t e r i o r e d g e o f m a x i l l a r y b u t n o c i r r i

o n s u b o r b i t a l s t a y .

G r e e l e y ( 1 8 9 9 : 1 3 ) , B o l i n ( 1 9 1 4 : 1 2 3 ) a n d H a r t ( 1 9 7 3 : 5 2 9 ) i l l u s t r a t e d

t h i s s p e c i e s . I t h a s b e e n r e c o r d e d f r o m i n t e r t i d a l a r e a s . I t a p p e a r s

t o b e u n c o m m o n t h r o u g h o u t i t s r a n g e .

O . r u b e l l i o ( G r e e l e y , 1 8 9 9 )

D i a g n o s i s : v i sab le p r i ck l y sca les absen t ; upper p reopercu la r sp ine

t r i fi d , o c c a s i o n a l l y b i fi d o r q u a d r i fi d ; c i r r i m o d e r a t e l y

d e n s e o n h e a d , p r e s e n t a t b a s e o f n a s a l s p i n e s a n d p r e s e n t

a b o v e l a t e r a l l i n e ; 1 - 4 c i r r i p r e s e n t o n p o s t e r i o r e d g e

o f m a x i l l a r y a n d a t u f t o f c i r r i p r e s e n t o n s u b o r b i t a l s t a y .

G r e e l e y ( 1 8 9 9 : 1 8 ) a n d B o l i n ( 1 9 4 4 : 1 2 6 ) i l l u s t r a t e d t h e s e s p e c i e s . I t

h a s b e e n r e c o r d e d f r o m i n t e r t i d a l a n d s u b t i d a l a r e a s . I t i s l e s s

c o m m o n t h a n m a c u l o s u s a n d s y n d e r i b u t n o t a s u n c o m m o n a s r i m e n s i s .
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O . s n y d e r i G r e e l e y , 1 8 9 9

D i a g n o s i s : visable prickly scales absent; upper preopercular spine

b i fi d , o c c a s i o n a l l y t r i fi d ; c i r r i m o d e r a t e l y d e n s e o n

head, present at base of nasal spines and present above

l a t e r a l l i n e ; n o c i r r i o n m a x i l l a r y o r s u b o r b i t a l s t a y.

G r e e l e y ( 1 8 9 9 : 1 5 ) , B o l i n ( 1 9 4 4 : 1 2 5 ) a n d H a r t ( 1 9 7 3 : 5 3 0 ) i l l u s t r a t e d

t h i s s p e c i e s . I t h a s b e e n r e c o r d e d f r o m i n t e r t i d a l a n d s u b t i d a l

a r e a s . I t i s c o m m o n t h r o u g h o u t i t s r a n g e .

O r t h o n o p i a s S t a r k s a n d M a n n , 1 9 1 1

T h i s g e n u s c o n t a i n s a s i n g l e s p e c i e s ( 0 . t r i a c i s ) r e s t r i c t e d t o t h e

n o r t h e a s t P a c i fi c .

The a f fin i t i e s o f t h i s genus a re t o A r t ed i us and t he r e l a t i onsh ip i s

q u i t e c l o s e . Tw o c h a r a c t e r s s e p a r a t e t h e t w o g e n e r a ; O r t h o n o p i a s p o s s e s s e s

m o d i fi e d p e l v i c fi n s , t h e fi n r a y s a r e a r r a n g e d i n a l o n g i t u d i n a l s e r i e s

r a t h e r t h a n a n o b l i q u e s e r i e s , a n d t h e a n u s i s c l o s e r t o t h e p e l v i c fi n

b a s e t h a n t o t h e a n a l fi n o r i g i n . A s m e n t i o n e d i n t h e A r t e d i u s s e c t i o n .

t h e s e g e n e r a a r e p r o b a b l y r e l a t e d t o O l i g o c o t t u s a n d C l i n o c o t t u s .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c

fi n s w i t h a s i n g l e s p i n e a n d t h r e e r a y s , a r r a n g e d i n a

l o n g i t u d i n a l s e r i e s r a t h e r t h a n i n a n o b l i q u e s e r i e s ;

s c a l e s p r e s e n t o n b o d y a b o v e l a t e r a l l i n e a r r a n g e d i n

2 6 - 3 2 o b l i q u e r o w s w i t h 1 0 - 1 4 s c a l e s i n t h e l o n g e s t r o w ;

s c a l e s d e n s e o n h e a d a b o v e b o t t o m o f e y e ; c i r r i p r e s e n t

o n e n d o f m a x i l l a r y , b a s e o f n a s a l s p i n e s , a b o v e p o s t e r i o r

p o r t i o n o f o r b i t , a l o n g a n t e r i o r l a t e r a l l i n e p o r e s , o n

t o p o f h e a d a n d e l s e w h e r e ; 4 p r e o p e r c u l a r s p i n e s , u p p e r ¬

m o s t s t r o n g , s h a r p a n d c u r v e d u p w a r d , u s u a l l y m u l t i fi d ;

a n u s c l o s e r t o p e l v i c fi n b a s e t h a n a n a l fi n o r i g i n .
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O r t h o n o p i a s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

O . t r i a c i s S t a r k s a n d M a n n , 1 9 11

Diagnosis: s e e g e n e r i c d i a g n o s i s .

T h i s s p e c i e s w a s i l l u s t r a t e d b y B o l i n ( 1 9 4 4 : 1 2 3 ) . I t h a s b e e n

r e c o r d e d f r o m t h e i n t e r t i d a l t o 3 0 m i n d e p t h . I t w a s c o n s i d e r e d

r a r e b y B o l i n ( 1 9 4 4 ) a n d c o m m o n b y M i l l e r a n d L e a ( 1 9 7 3 ) .

P a r i c e l i n u s E i g e n m a n n a n d E i g e n m a n n , 1 8 8 9

A l c i d e a J o r d a n a n d E v e r m a n n , 1 8 9 8

Th is genus con ta ined one spec ies (£ . hop l i t i cus ) res t r i c ted to the

n o r t h e a s t P a c i fi c .

T h e g e n e r i c r e l a t i o n s h i p s o f t h i s g e n u s a r e o b s c u r e . B o l i n ( 1 9 4 7 )

sugges ted tha t i t had a ffin i t i es to Jo rdan ia bu t ou r observa t ions sugges t

o n l y a d i s t a n t r e l a t i o n s h i p . T h i s g e n u s i s m o s t p e c u l i a r i n t h e s e r r a t i o n s

a n d s p i n e s o n t h e h e a d a n d l o n g t h e b a s e o f t h e d o r s a l fi n s . T h e s e

r e s e m b l e t h e s p i n e s f o u n d i n s p e c i e s o f I c e l u s ; o t h e r c h a r a c t e r s a l s o

s u g g e s t P a r i c e l i n u s h a s a f fi n i t i e s w i t h I c e l u s b u t t h e s e i n t e r e s t i n g g e n e r a

m u s t a w a i t c l o s e c o m p a r i s o n .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c

fi n w i t h a s i n g l e s p i n e a n d fi v e r a y s ; s c a l e s c o v e r i n g

m o s t o f b o d y , l a t e r a l l i n e s c a l e s e n l a r g e d a n d e a c h

b e a r i n g a s p i n e , b o d y s c a l e s s m a l l e r a n d e a c h w i t h a

s m a l l s p i n e ; a s e r i e s o f 3 2 - 3 6 v e r y e n l a r g e d , s t r o n g

s p i n e s ( s c a l e s ) a l o n g b a s e o f d o r s a l fi n s ; c i r r i p r e s e n t

o n h e a d , s c a t t e r e d w i t h a l a r g e , f r i n g e d p o s t o r b i t a l

c i r r u s ; 3 p r e o p e r c u l a r s p i n e s , m i d d l e s p i n e s l i g h t l y l a r g e r ;

h e a d w i t h w e l l d e v e l o p e d , r e c u r v e d s p i n e s o n o c c i p u t .

p o s t o r b i t a l a n d s u b o r b i t a l s t a y .
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P a r i c e l i n u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

£ . h o p l i t i c u s E i g e n m a n n a n d E i g e n m a n n , 1 8 8 9

P a r i c e l i n u s t h r o b u r n i G i l b e r t , 1 8 9 5

A l c i d e a t h r o b u r n i J o r d a n a n d E v e i n n a n n , 1 3 9 8

Diagnosis: s e e g e n e r i c d i a g n o s i s .

Th is spec ies was i l lus t ra ted by Bo l in (1944:111) and Har t (1973:532) .

I t has been taken from the surface to 183 min depth. I t i s r a r e

t h r o u g h o u t i t s r a n g e .

P h a l l o c o t t u s S c h u l t z , 1 9 3 8

T h i s g e n u s c o n t a i n s a s i n g l e s p e c i e s ( P. o b t u s u s ) a n d i s r e s t r i c t e d

t o t h e A l e u t i a n I s l a n d r e g i o n .

Th is genus i s c lose ly re la ted to the O l igoco t tus -C l i noco t tus g roup

o f s c u l p i n s . T h e d i f f e r e n c e s i n v o l v e d i n g e n e r i c s e p a r a t i o n a r e m i n o r

s n d P h a l l o c o t t u s e x h i b i t s a f fi n i t i e s t o b o t h o f t h e o t h e r g e n e r a ; p r e l i m i n a r y

s t u d y s u g g e s t s i t i s c l o s e s t t o C l i n o c o t t u s .

D i a g n o s i s : branchiostegal membranes uni ted and forming afo ld across

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a b s e n t ; p e l v i c fi n s w i t h s i n g l e s p i n e a n d t h r e e r a y s ; n o

s c a l e s a n d p a p i l l a e ; c i r r i p r e s e n t o n a n t e r i o r l a t e r a l

l i n e p o r e s , o v e r e a c h c o n c e a l e d n a s a l s p i n e , o n t h e p o s t ¬

o r b i t a l r e g i o n a n d o n t h e t o p o f t h e h e a d ; 4 p r e o p e r c u l a r

s p i n e s b u t l o w e r 3 r e d u c e d t o n u b s a n d u p p e r m o s t s h o r t .

b l u n t a n d t h i n ; b o d y r a t h e r c o m p r e s s e d ; l a t e r a l l i n e

a r c h e d a b o v e p e c t o r a l fi n .
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P h a l l o c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

P . o b t u s u s S c h u l t z , 1 9 3 8

Diagnosis: s e e g e n e r i c d i a g n o s i s .

S c h u l t z ( 1 9 3 8 : 1 8 9 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . A l l

k n o x v n s p e c i m e n s h a v e b e e n t a k e n c l o s e t o s h o r e ( i n t e r t i d a l - s u b t i d a l ) .

N o t h i n g i s k n o w n o f t h i s s p e c i e s .

P o r o G o t t u s G i l l , 1 8 6 0

C r o s s i a s J o r d a n a n d S t a r k s , 1 9 0 4

T h i s g e n u s c o n t a i n s s i x s p e c i e s w h i c h a r e r e s t r i c t e d t o t h e N o r t h

P a c i fi c O c e a n a n d t h e B e r i n g S e a .

T h i s g e n u s w a s r e c e n t l y r e v i e w e d b y N e e l o v ( 1 9 7 5 , p a p e r i n R u s s i a n ) .

D i s c u s s i o n s o f t h i s g e n u s o r i t s a l l i e s m a y b e f o u n d i n S c h m i d t ( 1 9 2 9 c ,

1 9 2 9 d , 1 9 4 0 , 1 9 5 0 ) , T a r a n e t z ( 1 9 3 5 ) a n d H u b b s a n d S c h u l t z ( 1 9 4 1 ) . A s

p o i n t e d o u t b y t h e a f o r e m e n t i o n e d a u t h o r s , P o r o c o t t u s i s c l o s e l y r e l a t e d

t o M y o x o c e p h a l u s , a l a r g e w i d e s p r e a d g e n u s . O t h e r g e n e r a a l s o r e l a t e d t o

M y o x o c e p h a l u s a n d P o r o c o t t u s a r e M e g a l o c e p h a l u s , M i c r o c o t t u s , T a u r o c o t t u s ,

T r i c h o c o t t u s a n d A r g y r o c o t t u s ( a f o r e m e n t i o n e d a u t h o r s ; u n p u b l . o b s e r v a t i o n s ) .

T h e i n t e r r e l a t i o n s h i p s a n d a f fi n i t i e s o f t h i s g r o u p a r e i n s e r i o u s n e e d o f

s t u d y . M y o x o c e p h a l u s i s t h e l a r g e s t g e n u s o f m a r i n e s c u l p i n s c o n t a i n i n g

1 7 - 1 8 s p e c i e s , t h o u g h m a n y m o r e h a v e b e e n d e s c r i b e d ( C o w a n a n d W i l i m o v s k y,

p e r s . c o m m ) . E x c e p t f o r P o r o c o t t u s ( 6 s p e c i e s ) a n d M e g a l o c o t t u s ( 2 s p e c i e s ) ,

t h e o t h e r g e n e r a a r e m o n o t y p i c . S e e d i s c u s s i o n o f M y o x o c e p h a l u s .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a b s e n t ; p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e r a y s ;

b o d y m o s t l y w i t h o u t s c a l e s o r p a p i l l a e ; c i r r i p r e s e n t
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above eye and on top of head; 4preopercular spines.

u p p e r m o s t c u r v e d u p w a r d ; l a t e r a l l i n e w i t h a c c e s s o r y

p o r e s e x t e n d i n g p e r p e n d i c u l a r t o t h e c a n a l ; i n n e r r a y

o f p e l v i c fi n n o t a d n a t e t o a b d o m e n ; p e c t o r a l fi n s o f

m a l e s w i t h b o n y t u b e r c l e s o n fi n r a y s .

P o r o c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

P . b r a d f o r d i R u t t e r i n J o r d a n a n d E v e r m a n n 1 8 9 9

C r o s s i a s a l b o m a c u l a t u s S c h m i d t , 1 9 1 5

D i a g n o s i s : t h r e e p a i r s o f c i r r i o n h e a d , fi r s t p a i r a b o v e p o s t e r i o r

o f o r b i t , e a c h c i r r u s o f e v e r y p a i r u s u a l l y w i t h t h r e e

o r m o r e fi l i m e n t s ( b r a n c h e s ) .

T h i s s p e c i e s h a s b e e n i l l u s t r a t e d b y S c h m i d t ( 1 9 1 5 : 6 2 0 ) . T h i s s p e c i e s

h a s b e e n t a k e n i n t h e i n t e r t i d a l . O n t h e b a s i s o f m u s e u m l o t s a n d

t h e l i t e r a t u r e , t h i s s p e c i e s i s c o m m o n o r l o c a l l y c o m m o n w i t h i n t h e

i n t e r t i d a l .

P s y c h r o l u t e s G u n t h e r , 1 8 6 1

T h i s g e n u s c o n t a i n s t w o s p e c i e s w h i c h a r e r e s t r i c t e d t o t h e N o r t h

P a c i fi c O c e a n a n d B e r i n g S e a .

O n e o f t h e t w o s p e c i e s i n t h i s g e n u s w a s o n l y r e c e n t l y d e s c r i b e d .

p h r i c t u s S t e i n a n d B o n d , 1 9 7 8 . T h i s g e n u s b e l o n g s t o t h e 7 b r a n c h i o -

s t e g a l g r o u p o f s c u l p i n s ; t h i s g r o u p h a s b e e n t e r m e d t h e p s y c h r o l u t i d

g r o u p f o l l o w i n g t h e p r a c t i c e o f m a n y w o r k e r s o f r e c o g n i z i n g t h e f a m i l y

P s y c h r o l u t i d a e . T h i s g r o u p i n c l u d e s C o t t u n c u l o i d e s , C o t t u n c u l u s ,

D a s y c o t t u s , E b a n a n i a , E u r y m e n , G i l b e r t i d i a , M a l a c o c o t t u s , N e o p h r y n i c h t h y s ,

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

b e e n s t u d i e d i n a n y w a y . I t i s i n n e e d o f s t u d y . P r e l i m i n a r i l y , i t a p p e a r s
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that some of these genera can be synonymized. I n t h e p r e s e n t c a s e ,

Psychrolutes appears to be quite closely related to Gilbertidia; it may

also be re lated to the Cot tunculus-Ebanania-Neophrynichthys taxa but w e

a re l ess awa re o f t ha t ( t hose ) r e l a t i onsh ip ( s ) . U n t i l t h e g e n e r i c

relationships are determined, the specific relationships within Psychrolutes

c a n n o t b e a s s e s s e d .

Distribution records for the North Pacific (east and west) psychrolutid

genera have been foxind to contain aniJ inber of errors, most ly as aresul t of

m i s i d e n t i fi c a t i o n s .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s f u s e d t o t h e i s t h m u s , n o f o l d ;

n o v o m e r i n e a n d p a l a t i n e t e e t h ; p e l v i c fi n w i t h a s i n g l e

s p i n e a n d t h r e e r a y s ; s c a l e s p r e s e n t o r a b s e n t - s e e

s p e c i fi c d i a g n o s e s ; c i r r i - p a p i l l a e p r e s e n t o r a b s e n t -

s e e s p e c i fi c d i a g n o s i s ; n o p r e o p e r c u l a r s p i n e s ; s o f t

b o d y , 7 b r a n c h i o s t e g a l s ; d o r s a l s p i n e s c o m p l e t e l y b u r i e d

i n fl e s h ( g e l a t i n o u s t i s s u e ) .

P s y c h r o l u t e s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

P . p a r a d o x u s G u n t h e r , 1 8 6 1

P . z e b r a B e a n , 1 8 9 0

D i a g n o s i s : m a x i m u m s i z e a b o u t 2 . 3 i n ( 5 . 8 c m ) ; n o c i r r i b u t s t o u t

p a p i l l a e o v e r h e a d , b o d y a n d a p o r t i o n o f t h e fi n s ;

p r i c k l e s f e w a n d r e s t r i c t e d t o t w o v e n t r o l a t e r a l r o w s .

T h i s s p e c i e s w a s i l l u s t r a t e d b y J o r d a n a n d S t a r k s ( 1 9 0 4 : 3 2 9 ) a n d

H a r t ( 1 9 7 3 : 5 3 3 ) . I t h a s b e e n r e c o r d e d f r o m 3 3 - 2 2 0 m i n d e p t h . I t

a p p e a r s t o b e l o c a l l y c o m m o n , a t l e a s t i n s o m e a r e a s .
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p h r i c t u s S t e i n a n d B o n d , 1 9 7 8

D i a g n o s i s : m a x i m u m s i z e o v e r 2 0 i n ( 5 0 c m ) ; c i r r i p r e s e n t , s c a t t e r e d

o n h e a d a n d b o d y ; p r i c k l e s p r e s e n t i n i n d i v i d u a l s l e s s

t h a n 5 0 m m S L ; n o p a p i l l a e .

Ste in and Bond (1978:4-5) prov ided an i l lus t ra t ion and photograph.

It has been recorded from depths of 933-2800 m. NOTE: W e h a v e

recent ly ident ified P_. phr ic tus f rom the Ber ing Sea where they are

a p p a r e n t l y n o t u n c o m m o n .

R a d u l i n u s G i l b e r t , 1 8 9 0

R a d u l i n o p s i s S o l d a t o v a n d L i n d b e r g , 1 9 3 0

T h i s g e n u s i s c o m p o s e d o f fi v e s p e c i e s r e s t r i c t e d t o t h e N o r t h P a c i fi c .

A l t h o u g h B o l i n ( 1 9 5 0 ) r e v i e w e d t h e g e n u s , t w o o f t h e s p e c i e s w e r e n o t

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

b e r e v i e w e d b e c a u s e t h e t w o s p e c i e s w e r e n o t v i e w e d b y B o l i n a n d R a d u l i n u s

a n d A s e m i c h t h y s a p p e a r c l o s e l y r e l a t e d , t h e y s h o u l d , p e r h a p s , b e s y n o n y m i z e d .

T h e r e l a t i o n s h i p s o f R a d u l i n u s a n d A s e m i c h t h y s a r e o b s c u r e . T h e y

s h a r e a n u m b e r o f c h a r a c t e r i s t i c s w i t h I c e l i n u s ; t h i s m a y ' b e a g r o u p t o

w h i c h R a d u l i n u s i s r e l a t e d b u t o u r w o r k i s t o o p r e l i m i n a r y t o o f f e r m u c h

m o r e t h a n s p e c u l a t i o n . T h e s e g e n e r a a l s o s h a r e c h a r a c t e r i s t i c s w i t h

J o r d a n i a , T r i g l o p s a n d A r t e d i u s b u t a g a i n a n y r e l a t i o n s h i p s t a t e m e n t i s

s p e c u l a t i o n .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t o r a b s e n t , p a l a t i n e

t e e t h a b s e n t ; p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e

r a y s ; s c a l e s p r e s e n t , l a r g e a n d c t e n o i d a l o n g l a t e r a l

l i n e , s m a l l e r s c a l e s o n s n o u t , b a s e o f o p e r c u l a r fl a p .

r e g i o n o f o r b i t a n d a r o w a b o v e l a t e r a l l i n e ; c i r r i s m a l l

a n d f e w ; 4 p r e o p e r c u l a r s p i n e s , l o w e r t w o i n c o n s p i c u o u s .
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R a d u l i n u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

R . a s p r e l l u s G i l b e r t , 1 8 9 0

D i a g n o s i s : snout equal to or shorter than eye; vomerine teeth present;

nasal sp ines shor t ; no c i r r i present on s ide of body below

l a t e r a l l i n e .

A n i l l u s t r a t i o n o f t h i s s p e c i e s m a y b e f o u n d i n B o l i n ( 1 9 4 4 : 11 8 ) .

This species has been recorded from 48-290 min depth. I t i s t h e

m o s t c o m m o n m e m b e r o f t h i s g e n u s i n t h e n o r t h e a s t P a c i fi c .

R . b o l e o i d e s G i l b e r t i n J o r d a n a n d E v e r m a n n , 1 8 9 8

D i a g n o s i s : s n o u t g r e a t e r t h a n e y e l e n g t h ; v o m e r i n e t e e t h p r e s e n t ;

nasa l sp ines long and need le - l i ke ; no c i r r i p resen t on

s i d e o f b o d y b e l o w l a t e r a l l i n e .

B o l i n ( 1 9 4 4 : 11 9 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . T h i s

s p e c i e s h a s b e e n r e c o r d e d f r o m 7 3 - 1 4 6 m i n d e p t h . I t a p p e a r s t o b e

r a r e a s f e w s p e c i m e n s h a v e b e e n r e c o r d e d o r a r e a v a i l a b l e i n m u s e u m

c o l l e c t i o n s .

R . v i n c u l u s B o l i n , 1 9 5 0

D i a g n o s i s : s n o u t e q u a l t o o r s h o r t e r t h a n e y e ; v o m e r i n e t e e t h a b s e n t ;

n a s a l s p i n e s n o t n e e d l e - l i k e ; o n e o r m o r e c i r r i p r e s e n t

o n s i d e o f b o d y b e l o w l a t e r a l l i n e .

B o l i n ( 1 9 5 0 : 1 9 9 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s

b e e n r e c o r d e d f r o m 2 1 - 2 7 m i n d e p t h a n d i s c o n s i d e r e d r a r e .

R h a m p h o c o t t u s G u n t h e r , 1 8 7 4

T h i s g e n u s c o n t a i n s a s i n g l e s p e c i e s ( R . r i c h a r d s o n i ) w h i c h i s

r e s t r i c t e d t o t h e N o r t h P a c i fi c .
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T h i s i s a b i z a r r e s c u l p i n w h o s e r e l a t i o n s h i p s m u s t a w a i t o s t e o l o g i c a l

a n d o t h e r c o m p a r i s o n s . R h a m p h o c o t t u s i s o n e o f t h e f e w s c u l p i n s w h o s e

o s t e o l o g y h a s b e e n d e s c r i b e d ( J o h n s o n 1 9 1 8 ) . I t d o e s s h a r e s o m e c h a r a c t e r ¬

i s t i c s , w h i c h m a y b e o f s y s t e m a t i c v a l u e , w i t h B l e p s i a s - N a u t i c h t h y s -

H e m i t r i p t e r u s b u t n o m o r e i n f o r m a t i o n m a y b e a d v a n c e d a t t h i s t i m e .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s f u s e d t o i s t h m u s , n o f o l d ;

v o m e r i n e a n d p a l a t i n e t e e t h m a y b e p r e s e n t ; p e l v i c fi n

w i t h a s i n g l e s p i n e a n d t h r e e r a y s ; m o s t ( a l l ) o f t h e

b o d y c o v e r e d w i t h e m b e d d e d m u l t i - s p i n e s c a l e s w h i c h a r e

c o v e r e d w i t h s k i n g i v i n g t h e f e e l a n d a p p e a r a n c e o f s m a l l

d e r m a l p a p i l l a e o r p r i c k l e s ; c i r r i a b s e n t b u t s o m e t i m e s

a fl a p - l i k e c i r r u s p r e s e n t o n u p p e r l i p - i n l a r g e r

i n d i v i d u a l s ; 1 s h a r p p r e o p e r c u l a r s p i n e ; t h i s s p e c i e s h a s

a l o n g h e a d n e a r l y o n e - h a l f t h e b o d y l e n g t h .

R h a m p h o c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

R . r i c h a r d s o n i G u n t h e r , 1 8 7 4

Diagnosis: s e e g e n e r i c s y n o n y m s .

H a r t ( 1 9 7 3 : 5 3 8 a n d P I . 1 ) p r o v i d e d a n i l l u s t r a t i o n a n d p h o t o g r a p h

o f t h i s s p e c i e s . I t h a s b e e n t a k e n f r o m t h e i n t e r t i d a l t o 1 6 5 m .

A l t h o u g h t h i s s p e c i e s i s r e p o r t e d a s c o m m o n i n B r i t i s h C o l u m b i a

( H a r t 1 9 7 3 ) , i t i s r a r e o r u n c o m m o n i n O r e g o n a n d C a l i f o r n i a .

S c o r p a e n i c h t h y s G i r a r d , 1 8 5 4 a

This genus contains only one species {S_. marmoratus) restr icted to

t h e n o r t h e a s t P a c i fi c O c e a n .

This genus is well defined and is considered by most workers to be

the mos t p r im i t i ve o r mos t conserva t i ve o f t he co t t i d fishes (Ta rane ts
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1 9 4 1 ; B o l i n 1 9 4 7 ; a n d o t h e r s ) . I t d i f f e r s f r o m a l l o t h e r c o t t i d s i n a

number of aspects including skull osteology and anatomy of the circulatory
s y s t e m ( H o w e , u n p i i b l . o b s e r v. ) . S o m e w o r k e r s h a v e p l a c e d i t i n t o i t s

o w n m o n o t y p i c f a m i l y. A t p r e s e n t , i t a p p e a r s b e s t t o r e t a i n i t w i t h i n t h e

C o t t i d a e . We can offer no speculation on its affinities; at present, i t

appears to us to have no c lose a ffin i t i es w i th in the fami l y,

D i a g n o s i s : branchiostegal membranes uni ted and forming afo ld over

the isthmus; vomerine and palatine teeth present; pelvic

fi n s w i t h a s i n g l e s p i n e a n d fi v e r a y s ; s c a l e s a b s e n t -

scales of the la tera l l ine are present but deeply embedded

a n d n o t v i s i b l e ; c i r r i p r e s e n t o n h e a d i n c l u d i n g a

l a r g e , f r i n g e d c i r r i o v e r u p p e r p o s t e r i o r o f e y e ; l a r g e

fl a p - l i k e c i r r u s p r e s e n t o n m e d i a n o f s n o u t .

S c o r p a e n i c h t h y s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

S . m a r m o r a t a ( A y r e s , 1 8 5 4 a )

Diagnosis: s e e g e n e r i c d i a g n o s i s .

B o l i n ( 1 9 4 4 : 1 1 0 ) a n d H a r t ( 1 9 7 3 : 5 4 0 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s

s p e c i e s . I t h a s b e e n r e c o r d e d f r o m t h e i n t e r t i d a l t o 7 6 m i n d e p t h .

I t i s m o d e r a t e l y c o m m o n t h r o u g h o u t i t s r a n g e .

S i g m i s t e s R u t t e r i n J o r d a n a n d E v e r m a n n , 1 8 9 9

T h i s g e n u s c o n t a i n s t w o s p e c i e s b o t h o f w h i c h o c c u r i n t h e A l e u t i a n

I s l a n d - n o r t h e a s t P a c i fi c O c e a n a r e a .

T h i s g e n u s i s c l o s e l y r e l a t e d t o t h e O l i g o c o t t u s - C l i n o c o t t u s g r o u p

o f s c u l p i n s . S i g m i s t e s i s a l s o v e r y c l o s e t o P h a l l o c o t t u s a n d p r e l i m i n a r y

s t u d y s u g g e s t s t h e s e g e n e r a a r e c l o s e s t t o C l i n o c o t t u s .
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D i a g n o s i s : branchiostegal membranes un i ted and forming afo ld o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a l s o p r e s e n t b u t o b s c u r e ; p e l v i c fi n w i t h a s i n g l e s p i n e

a n d t h r e e r a y s ; n o s c a l e s o r p a p i l l a e ; c i r r i p r e s e n t o n

a n t e r i o r l a t e r a l l i n e p o r e s , a t e a c h n a s a l s p i n e , o n t h e

p o s t o r b i t a l r e g i o n a n d o n t o p o f t h e h e a d ; 4 p r e o p e r c u l a r

s p i n e s b u t l o w e r 3 n o t o b v i o u s , u p p e r m o s t s h o r t , t h i n

a n d h o o k e d ; b o d y r a t h e r c o m p r e s s e d ; a n u s n e a r p e l v i c fi n s .

S i g m i s t e s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

T h e t w o s p e c i e s o f S i g m i s t e s m a y b e s e p a r a t e d u s i n g m e r i s t i c s ; d u e

to the smal l number o f smi th ! seen, we cannot d iagnose these spec ies .

S _ . c a u l i a s R u t t e r i n J o r d a n a n d E v e r m a n n , 1 8 9 9

S . s m i t h ! S c h u l t z , 1 9 3 8

R u t t e r ( 1 8 9 9 : 1 9 1 ) p r o v i d e d a n i l l u s t r a t i o n o f S . c a u l i a s , n o i l l u s t r a ¬

t i o n o f S . s m i t h ! i s a v a i l a i b l e . B o t h s p e c i e s h a v e b e e n t a k e n f r o m

i n t e r t i d a l a r e a s , n o o t h e r i n f o r m a t i o n i s a v a i l a b l e .

S t e l g i s t r u m J o r d a n a n d G i l b e r t , 1 8 9 9

S t e l g i s t r o p s H u b b s , 1 9 2 6 a

T h i s g e n u s c o n t a i n s t h r e e s p e c i e s r e s t r i c t e d t o t h e N o r t h P a c i fi c

O c e a n a n d B e r i n g S e a ; i t h a s b e e n r e c o r d e d f r o m t h e A l e u t i a n I s l a n d s .

A s i d e f r o m a f e w r e g i o n a l w o r k s a n d t h e o r i g i n a l d e s c r i p t i o n s , o n l y

A n d r i y a s h e v ( 1 9 3 5 ) h a s s t u d i e d S t e l g i s t r u m . T h i s g e n u s a p p e a r s t o h a v e

a f fi n i t i e s w i t h A r t e d i u s . S t e l g i s t r u m d o e s d i f f e r i n s o m e a s p e c t s f r o m

A r t e d i u s b u t i n t h e s m a l l s p e c i m e n s s e e n b y u s , m a n y c h a r a c t e r s s u g g e s t

a n a f fi n i t y b e t w e e n t h e t w o g e n e r a . T h e r a t h e r p o o r l y k n o w n g e n u s

I c e l u s a l s o s h a r e s s o m e a f fi n i t i e s w i t h t h e g r o u p b u t t h i s i s a s y e t

u n s t u d i e d .

■ n
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Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a b s e n t ; p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e r a y s ;

s c a l e s p r e s e n t a l o n g l a t e r a l l i n e , o n t o p o f h e a d a n d i n

b a n d b e t w e e n l a t e r a l l i n e a n d d o r s a l fi n w h i c h e n d s

n e a r p o s t e r i o r p o r t i o n o f d o r s a l fi n ; c i r r i a b o v e o r b i t .

o n e n d o f m a x i l l a r y a n d a l o n g a n t e r i o r p o r t i o n o f l a t e r a l

l i n e , o t h e r w i s e a b s e n t ; 4 p r e o p e r c u l a r s p i n e s , o n l y t h e

u p p e r m o s t a p p a r e n t .

S t e l g i s t r u m S p e c i e s i n t h e N o r t h e a s t P a c i fi c

b e r i n g i a n u m G i l b e r t a n d B u r k e , 1 9 1 2

Diagnosis: s e e g e n e r i c d i a g n o s i s .

T h i s s p e c i e s i s i l l u s t r a t e d b y G i l b e r t a n d B u r k e ( 1 9 1 2 : 5 3 ) . T h i s

s p e c i e s i s r e c o r d e d f r o m 7 9 - 9 5 m i n d e p t h , n o o t h e r i n f o r m a t i o n i s

a v a i l a b l e f o r t h i s a p p a r e n t l y r a r e s p e c i e s .

S t e r n i a s J o r d a n a n d E v e r m a n n , 1 8 9 8

Th is genus con ta ins as ing le spec ies (£ . xenos te thus) wh ich i s

r e s t r i c t e d t o t h e B e r i n g S e a a n d r e c o r d e d f r o m t h e A l e u t i a n I s l a n d s .

T h i s g e n u s i s q u i t e c l o s e t o t h e g e n u s T r i g l o p s . I t w a s d e s c r i b e d

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

t h a t S t e r n i a s h a s s c a l e s o n t h e b r e a s t , a l l T r i g l o p s d o n o t h a v e a n y s c a l e s

o n t h e b r e a s t . I t s h o u l d p r o b a b l y s y n o n y m i z e d w i t h T r i g l o p s .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a b s e n t ; p e l v i c fi n s w i t h a s i n g l e s p i n e a n d t h r e e r a y s ;

s c a l e s a s i n T r i g l o p s a n d , i n a d d i t i o n s c a l e s o n b r e a s t ;

c i r r i a b s e n t ; 4 p r e o p e r c u l a r s p i n e s , a l l p o o r l y d e v e l o p e d .
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S t e r n i a s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

S . x e n o s t e t h u s ( G i l b e r t , 1 8 9 5 )

Diagnosis: s e e g e n e r i c d i a g n o s i s .

G i l b e r t ( 1 8 9 5 : 4 2 8 ) a n d E v e r m a n n a n d G o l d s b o r o u g h ( 1 9 0 7 : 3 0 2 )

p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s b e e n r e c o r d e d f r o m

a d e p t h o f 6 2 m . N o o t h e r i n f o r m a t i o n i s a v a i l a b l e f o r t h i s

a p p a r e n t l y r a r e s p e c i e s .

S t l e g i c o t t u s B o l i n , 1 9 3 6 b

Th is genus conta ins as ing le spec ies (^ . xenogrammus) res t r i c ted

t o t h e B e r i n g S e a a n d h a s b e e n r e c o r d e d f r o m t h e A l e u t i a n I s l a n d s .

W e h a v e n o t s e e n ' s p e c i m e n s o f t h i s m o n o t y p i c g e n u s . B o l i n ( 1 9 3 6 b )

s u g g e s t e d t h i s g e n u s w a s a n e a r l y o f f s h o o t o f t h e g r o u p t h a t g a v e r i s e

t o A r t e d i u s . B a s e d o n t h e d e s c r i p t i o n , i t a p p e a r s p o s s i b l e b u t w i t h o u t

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

s p e c i m e n o f 2 9 . 1 m m S L .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

the i s thmus; vomer ine and pa la t ine tee th 'p resen t ;

p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e s o f t r a y s ;

s c a l e s p r e s e n t o n t h e h e a d i n c l u d i n g i n t e r o r b i t a n d o n

r e g i o n a b o v e a n d b e l o w t h e l a t e r a l l i n e ; c i r r i f e w .

n o n e o n b o d y b u t p r e s e n t o n p o s t o r b i t , p o s t e r i o r e n d

o f o p e r c l e a n d o n t o p o f h e a d ; 4 p r e o p e r c u l a r s p i n e s .

a l l s i m p l e .

S t l e g i c o t t u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

S . x e n o g r a m m u s B o l i n , 1 9 3 6 b

Diagnosis: s e e g e n e r i c d i a g n o s i s .
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B o l i n ( 1 9 3 6 b : 3 7 ) p r e s e n t e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t w a s

t a k e n a t a d e p t h o f 4 9 4 m . N o o t h e r i n f o r m a t i o n i s a v a i l a b l e ; i t i s

v e r y r a r e .

S y n c h i r u s B e a n , 1 8 8 9

This genus contains asingle species {^. gi l l i) which is restricted

t o t h e n o r t h e a s t P a c i fi c .

T h e a f fi n i t i e s o f t h i s g e n u s a r e o b s c u r e . T h e p e c t o r a l fi n s a n d t h e

anal papillae in the male are specializations not seen in any other cottids.

J o r d a n a n d E v e r m a n n ( 1 8 9 8 ) a n d M i l l e r a n d E r d m a n ( 1 9 4 8 ) n o t e d a r e s e m b l a n c e

of Synchirus and Triglops; it appears to us that if these two genera are

r e l a t e d , i t i s a r e m o t e r e l a t i o n s h i p .

D i a g n o s i s : b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

p r e s e n t o r a b s e n t ; p e l v i c fi n w i t h a s i n g l e s p i n e a n d

t h r e e r a y s ; s c a l e s p r e s e n t a l o n g l a t e r a l l i n e a n d a r o w

o f s c a l e s u s u a l l y p r e s e n t a l o n g b a s e o f d o r s a l fi n s ;

c i r r i p resen t o r absen t , on p reoperc le , above pos te r io r

p o r t i o n o f o r b i t a n d a d j a c e n t t o n a s a l s p i n e s ; 1 p r e -

o p e r c u l a r s p i n e , s t r o n g a n d b i fi d ; p e c t o r a l fi n s u n i t e d

o n b r e a s t .

S y n c h i r u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c

g i l l i B e a n 1 8 8 9

Diagnosis: s e e g e n e r i c d i a g n o s i s .

T h i s s p e c i e s i s i l l u s t r a t e d b y M i l l e r a n d E r d m a n ( 1 9 4 8 : 8 7 ) a n d H a r t

( 1 9 7 3 : 5 4 2 ) . I t h a s b e e n r e c o r d e d f r o m s h a l l o w w a t e r s . A p p a r e n t l y ,

i t i s l o c a l l y a b u n d a n t i n c e r t a i n a r e a s .
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T h y r i s c u s G i l b e r t a n d B u r k e , 1 9 1 2

Th i s genus con ta i ns as i ng le spec ies { ^ . anop lus ) r es t r i c t ed t o t he

B e r i n g S e a b u t r e c o r d e d f r o m t h e A l e u t i a n I s l a n d s .

W e h a v e n o t s e e n s p e c i m e n s o f t h i s a p p a r e n t l y r a r e fi s h . G i l b e r t a n d

B u r k e ( 1 9 1 2 ) s t a t e d t h a t i t s c l o s e s t a f fi n i t y w a s n e a r e s t I c e l u s . W e d o

n o t d e fi n i t i v e l y c o n c u r w i t h t h i s a s c e r t a i n c h a r a c t e r s s u g g e s t a f fi n i t i e s

t o o t h e r g e n e r a b u t w e c a n o n l y b a r e l y s p e c u l a t e . O u r d i a g n o s i s f o l l o w s

t h e o r i g i n a l d e s c r i p t i o n . G i l b e r t ( 1 9 1 5 ) a n d A n d r i y a s h e v ( 1 9 3 7 ) a l s o

d i s c u s s t h i s s p e c i e s .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e a n d p a l a t i n e t e e t h p r e s e n t ; p e l v i c

fi n s w i t h a s i n g l e s p i n e a n d t h r e e r a y s ; s c a l e s a l o n g

l a t e r a l l i n e s e r r a t e d , s c a l e s a l s o i n a x i l l a r y p a t c h .

b o d y o t h e r w i s e n a k e d ; c i r r i p r e s e n t o n h e a d ( 3 p a i r s ) ,

o n e n d o f m a x i l l a r y a n d o n t i p o f o p e r c l e ; 4 p r e o p e r c u l a r

s p i n e s , a l l s i m p l e ; l o w e r p e c t o r a l r a y s e x c i s e d .

T h y r i s c u s S p e c i e s i n t h e N o r t h e a s t P a c i fi c .

T . a n o p l u s G i l b e r t a n d B u r k e 1 9 1 2

Diagnosis: s e e g e n e r i c d i a g n o s i s .

G i l b e r t a n d B u r k e ( 1 9 1 2 : 4 3 ) p r o v i d e d a n i l l u s t r a t i o n . T h e t y p e

s p e c i m e n w a s t a k e n f r o m a d e p t h o f 2 1 1 m . N o o t h e r i n f o r m a t i o n

i s a v a i l a b l e .

T r i g l o p s R e i n h a r d t , 1 8 3 2

P r i o n i s t i u s B e a n , 1 8 8 3

E l a n u r a G i l b e r t , 1 8 9 5

T h i s g e n u s c o n t a i n s n i n e n o m i n a l s p e c i e s d i s t r i b u t e d i n t h e N o r t h

P a c i fi c , A r c t i c a n d N o r t h A t l a n t i c O c e a n s . F i v e o f t h e s e s p e c i e s h a v e
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b e e n r e c o r d e d i n t h e n o r t h e a s t P a c i fi c .

Tr i g l o p s i s a d i s t i n c t i v e g e n u s b u t t h e r e h a s b e e n l i t t l e s p e c u l a t i o n

a n d n o s t u d y o f i t s p o s s i b l e a f fi n i t i e s . T h e g e n u s S t e r n i a s i s c l o s e l y

r e l a t e d t o T r i g l o p s a n d , i n f a c t , t h e s i n g l e s p e c i e s w i t h i n t h a t g e n u s

w a s fi r s t d e s c r i b e d a s a T r i g l o p s . W e b e l i e v e t h a t S t e r n i a s s h o u l d b e

p l a c e d i n s y n o n y m y w i t h T r i g l o p s , - t h e p r i m a r y d i f f e r e n c e b e t w e e n t h e t w o

g e n e r a i s t h e p r e s e n c e ( S t e r n i a s ) o r a b s e n c e ( T r i g l o p s ) o f s c a l e s o n t h e

b r e a s t . [ T h i s d o e s n o t c o n s t i t u t e a f o r m a l s y n o n y m y , s t u d i e s a r e s t i l l

u n d e r l a y . ] T h e a f fi n i t i e s o f t h i s g r o u p ( T r i g l o p s a n d S t e r n i a s ) a r e

o b s c u r e . Ta r a n e t s ( 1 9 4 1 ) p l a c e d t h e g r o u p i n i t s o w n s u b f a m i l y b u t

p r o v i d e d l i t t l e d a t a f o r d o i n g s o . T h e g r o u p d o e s s h a r e s o m e c h a r a c t e r i s t i c s

w i t h J o r d a n i a b u t t h e r e l a t i o n s h i p a p p e a r s d i s t a n t . R a d u l i n u s a l s o s h a r e s

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

T h e s p e c i e s w i t h i n t h i s g e n u s a r e i n n e e d o f r e v i e w . T h e s p e c i e s i n

t h e N o r t h A t l a n t i c a n d A r c t i c O c e a n s ( 3 ) h a v e b e e n r e v i e w e d o r s t u d i e d b y

J e n s e n ( 1 9 4 4 ) , A n d r i y a s h e v ( 1 9 4 9 , 1 9 5 4 ) a n d M c A l l i s t e r ( 1 9 6 3 ) ; t h e s e

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

c a u s e d s o m e c o n f u s i o n . W i t h i n t h e N o r t h P a c i fi c , s o m e o f t h e c o m p o n e n t

s p e c i e s ( 5 ) w e r e r e v i e w e d b y S c h m i d t ( 1 9 2 9 e ) . S c h m i d t ( 1 9 5 0 ) a l s o d i s c u s s e d

s o m e s p e c i e s i n h i s w o r k o n t h e S e a o f O k h o t s k i c h t h y o f a u n a . W e h a v e

i d e n t i fi e d p r o b l e m s w i t h t h e g r o u p - i t n e e d s r e v i e w .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r t h e

i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h a b s e n t ;

p e l v i c fi n w i t h a s i n g l e s p i n e a n d t h r e e r a y s ; s c a l e s

p r e s e n t , l a r g e a n d s p i n o u s a l o n g l a t e r a l l i n e , s m a l l a n d

m o d i fi e d ( p r i c k l e s ) o n h e a d ( s o m e t i m e s a b s e n t ) a n d b a c k ;

s c a l e s b e l o w l a t e r a l l i n e m o d i fi e d i n t o s m a l l s e r r a t e d
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p l a t e s l y i n g i n o b l i q u e d e r m a l f o l d s ; f o l d s p r e s e n t o r

a b s e n t o n b r e a s t b u t b r e a s t n o t s c a l e d ; p r i c k l e s o f t e n

e x t e n d i n g o n t o fi n r a y s ; c i r r i a b s e n t ; 4 p r e o p e r c u l a r

s p i n e s , a l l r a t h e r s m a l l a n d b l u n t .

T r i g l o p s S p e c i e s i n t h e N o r t h e a s t P a c i fi c .

M e r i s t i c c h a r a c t e r s a r e u s e f u l f o r s e p a r a t i o n o f s o m e o f t h e s p e c i e s .

W e r e c o g n i z e f o u r s p e c i e s b u t , a s m e n t i o n e d , t h e g r o u p n e e d s r e v i e w ; m o r e

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

T . f o r fi c a t a ( G i l b e r t , 1 8 9 5 )

D i a g n o s i s : b a s e o f d o r s a l fi n s w i t h s m a l l b o n y t u b e r c l e s ( s c u t e s ) ;

c r o s s f o l d s u s u a l l y p r e s e n t o n b r e a s t b u t r e d u c e d o r

a b s e n t ; e y e d i a m e t e r l e s s t h a n o n e - t h i r d h e a d l e n g t h ;

p r i c k l e s ( s c a l e s ) a b s e n t f r o m m a x i l l a r y a n d l o w e r p o r t i o n

o f o p e r c l e ; b o d y f o l d s a b o u t 2 p e r l a t e r a l l i n e s c a l e .

G i l b e r t ( 1 8 9 5 : P I . 3 0 ) a n d E v e r m a n n a n d G o l d s b o r o u g h ( 1 9 0 7 : 3 0 3 )

p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s b e e n t a k e n f r o m

6 9 - 1 3 2 m i n d e p t h . I t a p p e a r s t o b e m o d e r a t e l y u n c o m m o n .

T . m a c e l l u s ( B e a n , 1 8 8 3 )

D i a g n o s i s : b a s e o f d o r s a l fi n s w i t h o u t s m a l l b o n y t u b e r c l e s ( s c u t e s ) ;

n o c r o s s f o l d s o n b r e a s t ; e y e d i a m e t e r l e s s t h a n o n e - t h i r d

h e a d l e n g t h ; p r i c k l e s ( s c a l e s ) a b s e n t f r o m m a x i l l a r y a n d

l o w e r p o r t i o n o f o p e r c l e ; b o d y f o l d s b e t w e e n 1 a n d 2 p e r

l a t e r a l l i n e s c a l e .

H a r t ( 1 9 7 3 : 5 4 3 ) p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s b e e n

t a k e n f r o m 1 8 - 1 0 2 m i n d e p t h . I t a p p e a r s t o b e u n c o m m o n .
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T . m e t o p i a s G i l b e r t a n d B u r k e , 1 9 1 2

D i a g n o s i s : b a s e o f d o r s a l fi n s w i t h s m a l l b o n y t u b e r c l e s ( s c u t e s )

c r o s s f o l d s u s u a l l y o n b r e a s t b u t f e w a n d s o m e t i m e s a b s e n t ;

eye d iameter less than one- th i rd head length ; p r ick les

(sca les) absent f rom maxi l la ry and lower por t ion o f operc le ;

b o d y f o l d s n u m e r o u s a n d i r r e g u l a r , s m a l l e r f o l d s b e t w e e n

l a r g e r f o l d s y i e l d i n g 2 o r m o r e f o l d s p e r l a t e r a l l i n e s c a l e .

G i l be r t and Bu rke (1912 :50 ) p rov ided an i l l us t ra t i on o f t h i s spec ies .

I t h a s b e e n t a k e n f r o m 9 5 - 9 9 m i n d e p t h . I t a p p e a r s t o b e u n c o m m o n .

T . p i n g e l i R e i n h a r d t , 1 8 3 2

b e a n i G i l b e r t , 1 8 9 5 [ W e f o l l o w A n d r i y a s h e v 1 9 5 4 . ]

T h i s s p e c i e s i s w i d e s p r e a d a n d a p p a r e n t l y q u i t e v a r i a b l e .

D i a g n o s i s : b a s e o f d o r s a l fi n s w i t h s m a l l b o n y t u b e r c l e s ( s c u t e s ) ;

c r o s s f o l d s p r e s e n t o n b r e a s t ; e y e d i a m e t e r a b o u t o n e -

t h i r d o r l e s s h e a d l e n g t h ; p r i c k l e s ( s c a l e s ) a b s e n t

f r o m m a x i l l a r y a n d l o w e r p o r t i o n o f o p e r c l e ; b o d y f o l d s

a b o u t e q u a l i n n i a m b e r t o l a t e r a l l i n e s c a l e s ( s c u t e s ) .

E v e r m a n n a n d G o l d s b o r o u g h ( 1 9 0 7 : 3 0 1 , a s T. b e a n i ) , A n d r i y a s h e v ( 1 9 5 4 : 3 5 1

i n R u s s i a n e d i t i o n , 3 7 6 i n E n g l i s h t r a n s l a t i o n ) a n d H a r t ( 1 9 7 3 : 5 4 5 )

p r o v i d e d i l l u s t r a t i o n s o f t h e s e s p e c i e s - a c o m p a r i s o n o f t h e

i l l u s t r a t i o n s d e n o t e s t h e n e e d f o r r e v i e w . I t h a s b e e n t a k e n f r o m

1 8 - 2 4 7 m i n d e p t h . I t a p p e a r s t o b e r e l a t i v e l y c o m m o n .

T . s c e p t i c u s G i l b e r t , 1 8 9 5

D i a g n o s i s : b a s e o f d o r s a l fi n s w i t h s m a l l b o n y t u b e r c l e s ( s c u t e s ) ;

c r o s s f o l d s p r e s e n t o n b r e a s t ; e y e d i a m e t e r g r e a t e r t h a n

o n e t h i r d h e a d l e n g t h ; p r i c k l e s ( s c a l e s ) p r e s e n t o n

m a x i l l a r y a n d l o w e r p o r t i o n o f o p e r c l e ; b o d y f o l d 2 - 4

j e —
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p e r l a t e r a l l i n e s c a l e ( s c u t e ) .

G i l b e r t ( 1 8 9 5 : P 1 . 2 8 ) a n d E v e r m a n n a n d G o l d s b o r o u g h ( 1 9 0 7 : 3 0 2 )

p r o v i d e d a n i l l u s t r a t i o n o f t h i s s p e c i e s . I t h a s b e e n t a k e n f r o m

7 9 - 2 5 2 m i n d e p t h . I t a p p e a r s t o b e m o d e r a t e l y u n c o m m o n .

Z e s t i c e l u s J o r d a n a n d E v e r m a n n , 1 8 9 6

T h i s g e n u s c o n t a i n s t w o s p e c i e s w h i c h a r e r e s t r i c t e d t o t h e n o r t h e a s t

P a c i fi c .

T h i s g e n u s c o n t a i n s s p e c i e s w h i c h o c c u r i n v e r y d e e p w a t e r . T h e

g e n u s i s o d d a s i t c o m b i n e s c h a r a c t e r s o f v a r i o u s g r o u p s b u t t h e s e c h a r a c t e r s

a r e p r o b a b l y d u e , i n p a r t , t o i t s a d a p t a t i o n t o d e e p w a t e r . V e r y f e w

s p e c i m e n s a r e k n o w n a n d w e c a n n o t s p e c u l a t e o n i t s a f fi n i t i e s a t t h i s t i m e .

Diagnosis: b r a n c h i o s t e g a l m e m b r a n e s u n i t e d a n d f o r m i n g a f o l d o v e r

t h e i s t h m u s ; v o m e r i n e t e e t h p r e s e n t , p a l a t i n e t e e t h

a b s e n t ; p e l v i c fi n s w i t h a s i n g l e s p i n e a n d t w o ( t h r e e ) r a y s ;

n o s c a l e s o r p a p i l l a e ; n o c i r r i ; 4 p r e o p e r c u l a r s p i n e s .

u p p e r m o s t d e v e l o p e d ; s o m e l o w r i d g e s a n d s p i n e s d e v e l o p e d

o n t o p o f h e a d ; c e p h a l i c p o r e s g r e a t l y d e v e l o p e d i n t o

l a r g e h o l e s .

Z . p r o f u n d o r u m ( G i l b e r t , 1 8 9 5 )

Diagnosis: s e e g e n e r i c d i a g n o s i s .

B o l i n ( 1 9 4 4 : 1 3 3 ) p r o v i d e s a n i l l u s t r a t i o n o f t h i s s p e c i e s . T h i s

species has been recorded from depths of 88-2580 m. I t i s q u i t e

r a r e , p r o b a b l y a r e s u l t o f i t s r a t h e r d e e p w a t e r d i s t r i b u t i o n .
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Summary

T h e t a x o n o m y a n d v a r i a t i o n o f t h e f a m i l y G o t t i d a e h a s n o t b e e n w e l l

s t u d i e d i n t h e n o r t h e a s t P a c i fi c O c e a n e x c e p t o f f C a l i f o r n i a . T h e m o r e

n o r t h e r n g e n e r a a n d s p e c i e s h a v e n o t , i n m o s t c a s e s , b e e n s t u d i e d a t a l l .

Certain genera should probably be synoyraized with others. Many genera

need to be studied because their component species have never been compared

and some o f t hese m igh t a l so be synomymized . S o m e g r o u p s a p p e a r p r e l i m i n ¬

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

A s e m i c h t h y s , G i l b e r t i d i a , H e m i t r l p t e r u s , I c e l i n u s , I c e l u s , L e l o c o t t u s ,

Malacocot tus , Myoxocepha lus , Qr thonop ias , Pha l locot tus , Psychro lu tes ,

S l g m i s t e s , S t e l g i s t r u m , S t e m l a s , S t l e g i c o t t u s , T h y r i s c u s , Tr i g l o p s a n d

Z e s t i c e l u s . T h e m o n o t y p i c g e n e r a l i s t e d s h o u l d b e s t u d i e d b e c a u s e a t l e a s t

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

c o n t a i n s p e c i e s p r o b l e m s .



3 1 .T a b l e 2 . S e l e c t e d C h a r a c t e r i s t i c s o f C o t t i d G e n e r a o f t h e N o r t h e a s t P a c i fi c O c e a n .
Symbols: + = p r e s e n t a b s e n t ( ) = l imi ted to as ing le spec ies, [ ] = l imi ted to a few spec ies

( 0 ) = r a r e l y p r e s e n t
+ S c a l e s : + = a l o n g l a t e r a l l i n e , + + = a l o n g a n d a b o v e l a t e r a l l i n e , + + + = a b o v e a n d b e l o w l a t e r a l l i n e
+ C i r r i : + = f e w c i r r i , + + = m o d e r a t e c i r r i , + + + = m u c h c i r r i
A b b r e v i a t i o n s : U=united to each other with fold across isthmus, F=fused to isthmus, no fold P r = p r i c k l e s

P r e o p . s p . = p r e o p e r c u l a r s p i n e . L L = l a t e r a l l i n e

G E N U S

N u m b e r 

P e l v i c 
o f 

R a y s 
N A i m b e r o f

B r a n c h i o s t e q a l s 
B r a n c h i o s t e g a l

M e m b r a n e s S c a l e s C i r r i P a p i l l a e
V o m e r i n e 

T e e t h 

P a l a t i n e

T e e t h O t h e r C h a r a c t e r i s t i c s

A v t e d i e t l u s

A v t e d i u s

3

3 ( ( 2 ) )

6

6 ( 7 )

U

U

- ( P r ) 

+ +

[ + j

+ 4 -

+

+ +

H o o k e d p r e o p . s p .

A n u s n o t a d v a n c e d

A s c e l i c h t h y s 0 6 U + + + N o p e l v i c s

Assm ich thys 3 6 U + + + + + S i m i l a r t o R a d u l i n u s

B l e p s i u s 3 6 U + + + P r + + + + R i d g e s - s p i n e s o n h e a d
C h i t o n o t u s

C l i n o a o t t u s

3 ( ( 2 ) )

3

6

6

U

U

+ +

( P r )

+ +

+ +

+

o r

A n t l e r - l i k e p r e o p . s p .

A n u s a d v a n c e d

C o i t u s

Va s y c o t t u s

4 [ 3 ]

3

6 [ 7 ]

7

F

U

[ P r ]

+ + + +

+

+

+ o r F r e s h w a t e r g r o u p

R i d g e s - s p i n e s o n h e a d

Enopkrys 3 ( ( 2 ) ) 6 [ 5 ] F + + + S k u l l w i t h t u b e r c l e s

Eurymen
G i l b e r t i d i a

3

3

7

7

U

F

+ +

+

+ o r N o p r e o p . s p .

N o p r e o p . s p .

Gyrmooanthus 3 6 U + + [ + ] + B a r b e d p r e o p . s p .

R e m i l e p i d o t u s 4 ( ( 3 ) ) 6 U o r F + + + + + + + S t o u t p r e o p . s p .

E e m i t r i p t e r u s 3 6 U + + + P r + + + + R i d g e s - k n o b s o n h e a d
l o e l i n u s 2 6 U + + + + B a r b e d p r e o p . s p .

l o e l u a 3 6 U ++[ +] + + + H o o k e d p r e o p . s p .
J o r d a n i a 5 ( ( 4 ) ) 6 U + + + + + + C u r v e d p r e o p . s p .
L e i o a o t t u s 3 6 U + + S i m i l a r t o C l i n o c o t t - j s

L e p t o a o t t u s

M a l a c o a o t t u s

4

3

6

7

F

F P r o r +

+ + A n t l e r - l i k e p r e o p . s p .

P r e o p . s p . p r e s e n t

Myoxoaephalus 3 6 U V a r i o u s + o r + + + L L w / a c c e s s o r y p o r e s

N a u t i c h t h y s 3 6 F + + + P r + + + + + R i d g e s - k n o b s o n h e a d

O l i g o a o t t u s 3 6 U ( P r ) + + + + + A n u s n o t a d v a n c e d

Ov thonop ias 3 6 U + + + + S i m i l a r t o A r t e d i u s

P a r i c e t i n u s 5 6 U + + + + S p i n e d b e l o w d o r s a l
P h a l l o o o t t u s 3 6 U + + + S i m i l a r t o C l i n o c o t t u s

P o v o a o t t u s 3 6 U + + + L L w / a c c e s s o r y p o r e s

P s y o h r o l u t e s 3 7 F o r P r + o r - o r + N o p r e o p . s p .
R a d u l i n u s 3 6 U + + + + o r S l e n d e r b o d y

Rhamphoaottus 3 ( ( 4 ) ) 6 F P r + + o r - + o r P e c u l i a r

S o o r p a e n i a h t h y s 5 6 U + + + , F l a p o n s n o u t

S igm- ia tes 3 6 U + + + + S i m i l a r t o C l i n o c o t t i s

S t e l g i s t v w n 3 U + + + + + S i m i l a r t o A r t e d i u s

S t e m i a s 3 6 U + + + + S i m i l a r t o T r i g l o p s

S t l s g i a o t t u s 3 6 U + + + + + R a r e

S y n o h i r u s 3 6 U + + + + + P e c t . fi n s u n i t e d

T h y r i s a u s 3 6 U + + + + + + R a r e

Trig lops 3 6 U + + + + F o l d s b e l o w L L

Z e s t i c e l u s 2 ( ( 3 ? ) ) 6 u + L a r g e h e a d p o r e s

i
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L I T E R A T U R E C I T E D

A N D R I Y A S H E V , A . P . 1 9 3 5 .

U e b e r s i c h t d e r G a t t u n g S t e l g i s t r i m J o r d a n a n d G i l b e r t ( P i s c e s , C o t t i d a e )

n e b s t B e s c h r e i b u n g e i n e r n e u e n A r t a u s d e m B e r i n g m e e r. Z o o l .

A n z e i g . I l l ( 1 1 / 1 2 ) : 2 8 9 - 2 9 7 .

. 1 9 3 7 a .

Acont r ibu t ion to the knowledge o f the fishes f rom the Ber ing and
C h u k c h i S e a s . U . S . D e p t , o f t h e I n t e r i o r , F i s h a n d W i l d l . S e r v .

S p e c . S c i . R e p t . F i s h . 1 4 5 . 8 1 p p . [ T r a n s l a t e d 1 9 5 5 f r o m R u s s i a n . ]

. 1 9 3 7 b .

N e v e A n g a b e n l i b e r d i e S y s t e m a t i k u n d g e o g r a p h i s c h e Ve r b r e i t u n g

d e r z w e i h o r n i g e r P a z i fi s c h e r I c e l u s . A r t e n . Z o o l . J a h r b . 6 9 ( 4 ) : 2 5 3 - 2 7 6 .

. 1 9 4 9 .

O n s p e c i e s c o m p o s i t i o n a n d d i s t r i b u t i o n o f s c u l p i n s o f t h e g e n u s

T r i g l o p s R e i n h . i n t h e n o r t h e r n s e a s . T r u d y V s e s o y u z n o g o G i d r o b i o l -

g i c h e s k o g o O b s h c h e s t r a 1 : 1 9 4 - 2 0 9 . [ T r a n s l a t e d f r o m R u s s i a n b y L .

P e n n y , T r a n s l a t i o n N o . 3 0 , I c h t h y o l o g i c a l L a b , U . S . B u r . o f C o m m .

F i s h . , U . S . N a t . M u s . , W a s h i n g t o n , D . C . 2 1 p p . ]

. 1 9 5 4 .

F i s h e s o f t h e n o r t h e r n s e a s o f t h e U S S R . M o s k v a - L e n i n g r a d I z d .

A N S S S R . 5 6 7 p p . [ T r a n s l a t e d f r o m R u s s i a n b y I s r a e l P r o g r a m f o r

S c i e n t i fi c T r a n s l a t i o n s , J e r u s a l e m , 6 1 7 p p . ; O T S 6 3 - 111 6 0 . ]

A Y R E S , W . O . 1 8 5 4 a .

[ D e s c r i p t i o n s o f s p e c i e s o f fi s h , b e l i e v e d t o b e n e w . ] P r o c .

C a l i f o r n i a A c a d . S c i . ( S e r . 1 ) 1 : 3 - 4 .

. 1854b.

[ A n e w s p e c i e s o f fi s h , t h e C l y p e o c o t t u s r o b u s t u s . ] P r o c . C a l i f o r n i a

A c a d . S c i . ( S e r . 1 ) 1 : 1 1 - 1 2 .

. 1 8 5 5 .

[ A c o m m u n i c a t i o n t o a t t e m p t a c o r r e c t e x p o s i t i o n o f t h e t w o s p e c i e s

o f t h e g e n u s H e m i l e p i d o t u s . ] P r o c . C a l i f o r n i a A c a d . S c i .

( S e r . 1 ) 1 : 7 5 - 7 7 .



8 4 .

B A I L E Y, R . M . , J . E . F I T C H , E . S . H E R A L D , E . A . L A C H N E R , C . C . L I N D S E Y C . R .

R O B B I N S A N D W . B . S C O T T . 1 9 7 0 .

A l i s t o f c o m m o n a n d s c i e n t i fi c n a m e s o f fi s h e s f r o m t h e U n i t e d

S t a t e s a n d C a n a d a . A m e r . F i s h . S o c . S p e c . P u b l . 6 . 1 4 9 p p .

B E A N , T . H . 1 3 8 1 .

D e s c r i p t i o n s o f n e w fi s h e s f r o m A l a s k a a n d S i b e r i a . P r o c . U . S .

N a t . M u s . 4 : 1 4 4 - 1 5 9 .

. 1 8 8 3 .

Notes on acollection of fishes made in 1882 and 1883 by Capt.

H e n r y E . N i c h o l s , U . S . N . , i n A l a s k a a n d B r i t i s h C o l u m b i a , w i t h a

d e s c r i p t i o n o f a n e w g e n u s a n d s p e c i e s , P r i o n i s t i u s m a c e l l u s .
P r o c . U . S . N a t . M u s . 6 : 3 5 3 - 3 6 1 .

. 1 8 8 9 .

D e s c r i p t i o n o f a n e w c o t t i d fi s h f r o m B r i t i s h C o l u m b i a . P r o c . U . S .

N a t . M u s . 1 2 : 6 4 1 - 6 4 2 .

. 1 8 9 0 .

New fishes col lected off the coast of Alaska and the adjacent
r e g i o n s o u t h w a r d . P r o c . U . S . N a t . M u s . 1 3 : 3 7 - 4 5 .

B E A N , T . H . A N D B . A . B E A N 1 8 9 8 .

N o t e o n O x y c o t t u s a c u t i c e p s ( G i l b e r t ) f r o m S i t k a a n d K a d i a k , A l a s k a .

P r o c . U . S . N a t . M u s . 2 1 : 6 5 5 - 6 5 6 .

B E A N , B . A . A N D A . C . W E E D . 1 9 2 0 .

N o t e s o n a c o l l e c t i o n o f fi s h e s f r o m V a n c o u v e r I s l a n d , B r i t i s h

C o l u m b i a . T r a n s . R o y . S o c . C a n a d a , S e r . 3 , 5 ( 1 3 ) : 6 9 - 8 3 .

B E R G , C . 1 3 9 8 .

S u b s t i t u c i o n d e n o m b r e s g e n e r i c o s . C o m u n . d e l M u s e o N a c i o n a l B u e n o s

A i r e s 1 ( 2 ) : 4 1 - 4 3 .

B E R G , L . S . 1 9 4 0 .

A c l a s s i fi c a t i o n o f fi s h e s , b o t h r e c e n t a n d f o s s i l . T r u d y Z o o l .

I n s t . A N S S S R 5 ( 2 ) : 8 7 - 5 1 7 . [ R e p r i n t e d 1 9 4 7 b y J . W . E d w a r d s , A n n

A r b o r , M i c h i g a m . ]

B L O C H , M . E . A N D J . G . S C H N E I D E R . 1 8 0 1 .

S y s t e m a i c h t h y o l o g i a e i n c o n i b u s e x i l l u s t r a t u m . J . C r a m e r , L e h r e ,

W . G e r m a n y . [ R e p r i n t 1 9 6 7 , B e r o l i n i . ] N o t s e e n .
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B O L I N , R . L . 1 9 3 6 a .

A r e v i s i o n o f t h e g e n u s I c e l i n u s J o r d a n . C o p e i a 1 9 3 6 ( 3 ) : 1 5 1 - 1 5 9 .

. 1 9 3 6 b .

N e w c o t t i d fi s h e s f r o m J a p a n a n d B e r i n g S e a . P r o c . U . S . N a t .

M u s . 8 4 : 2 5 - 3 8 .

. 1 9 4 4 .

A r e v i e w o f t h e m a r i n e c o t t i d fi s h e s o f C a l i f o r n i a . S t a n f o r d

I c h t h y . B u l l . 3 ( 1 ) : 1 - 1 3 5 .

. 1 9 4 7 .

T h e e v o l u t i o n o f t h e m a r i n e C o t t i d a e o f C a l i f o r n i a w i t h a d i s c u s s i o n

o f t h e g e n u s a s a s y s t e m a t i c c a t e g o r y . S t a n f o r d I c h t h y . B u l l . 3 ( 3 ) : 1 5 3 - 1 6 S .

. 1 9 5 0 .

R e m a r k s o n c o t t i d fi s h e s o c c a s s i o n e d b y t h e c a p t u r e o f t w o s p e c i e s

n e w t o C a l i f o r n i a . C o p e i a 1 9 5 0 ( 3 ) : 1 9 5 - 2 0 2 .

C H A P M A N , W . M . 1 9 4 0 .

O c e a n i c fi s h e s f r o m t h e n o r t h e a s t P a c i fi c O c e a n . O c c . P a p . B r i t i s h

C o l u m b i a P r o v . M u s . 2 : 1 - 4 1 .

C L E M E N S , W . A . A N D G . V. W I L B Y. 1 9 4 6 .

F i s h e s o f t h e P a c i fi c c o a s t o f C a n a d a . 1 s t e d . F i s h . R e s . B o a r d

Canada Bull. 68. 3 6 8 p p .

A N D . 1 9 6 1 .

F i s h e s o f t h e P a c i fi c c o a s t o f C a n a d a . 2 n d e d . F i s h . R e s . B o a r d

Canada Bull. 68. 4 4 3 p p .

C O W A N , G . I . M C T. 1 9 7 1 .

C o m p a r a t i v e m o r p h o l o g y o f t h e c o t t i d g e n u s M y o x o c e p h a l u s b a s e d o n

m e r i s t i c , m o r p h o m e t r i c a n d o t h e r a n a t o m i c a l c h a r a c t e r i s t i c s .

C a n . J . Z o o l . 4 9 ( 1 1 ) ; 1 4 7 9 - 1 4 9 6 .

. 1 9 7 2 a .

R e l a t i o n s h i p s w i t h i n t h e g e n u s M y o x o c e p h a l u s ( P i s c e s : C o t t i d a e )

b a s e d o n m o r p h o l o g i c a l a n d b i o c h e m i c a l d a t a u s i n g n u m e r i c a l a n d

c o n v e n t i o n a l m e t h o d s o f a n a l y s e s . C a n . J . Z o o l . 5 0 ( 5 ) : 6 7 1 - 6 8 2 .

. 1972b.
Comparative morphology of the cottid genus Myoxocephalus based on
b i o c h e m i c a l c h a r a c t e r s . C a n . J . Z o o l . 5 0 : 6 8 3 - 6 9 3 .
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COWAN, G.I.MCT. AND N.J. WILIMOVSKY. 1978MS.

Revision of the genus Myoxocephalus (PiscesrCottidae). n . p .

C U V I E R , G . 1 8 2 9 .

L e r e g n e a n i m a l d i s t r i b u e ' d a p r e s s o n o r g a n i s a t i o n , p o u r s e r v i c

de base aI'histoire naturelle des animaux et d'introduction a
I ' a n a t o m i e c o m p a r e e , P o i s s o n s . 2 n d e d . V o l . 2 P a r i s . 5 3 2 p p .

C U V I E R , G . A N D A . VA L E N C I E N I ^ E S . 1 8 2 9 .

H i s to i re na tu re l l e des po i ssons . V o l . 4 . F . G . L e v r a u l t , P a r i s . 5 1 8 p p .

D e L A C Y, A . C . , B . S . M I L L E R A N D S . F. B O R T O N . 1 9 7 2 .

C h e c k l i s t o f P u g e t S o u n d fi s h e s . Washington Sea Grant Program

Publ. WSG72-3, Div. of Marine Resources, Univ. Washington. 4 3 p p .

E I G E N M A N N , C . H . A N D R . S . E I G E N M A N N . 1 3 8 9 .

T h e fi s h e s o f C o r t e z B a n k s . W e s t A m e r . S c i e n t i s t 9 : 1 2 3 - 1 3 2 .

[Also issued as Notes from the San Diego Biol. Lab. Part 1.]

E L D R I D G E , M . B . A N D C . F . B R Y A N . 1 9 7 2 .

La rva l fish su rvey o f Humbo l t Bay, Ca l i f o rn ia . U . S . D e p t , o f C o m m e r c e ,

N O A A Te c h . R e p t . N M F S S S R F - 6 6 5 . 8 p p .

EVERMANN, B .W. AND E .L . GOLDSBOROUGH. 1907 .

T h e fi s h e s o f A l a s k a . B u l l . U . S . B u r . F i s h . 2 6 ( 1 9 0 6 ) : 2 1 9 - 3 6 0 .

F E D O R O V , V . V . 1 9 7 3 .

A l i s t i n g o f B e r i n g s e a fi s h . I z v . T i k h o o k e a n . N a u c h n o - I s s l e d .
I n s t . R y b n . K h o z . O k e a n o g r . 8 7 : 4 2 - 7 1 . [ T r a n l a t e d f r o m R u s s i a n ,
C a n a d i a n T r a n s l . F i s h . M a r . S e r v . 3 2 7 1 . ]

G I L B E R T , C . H . 1 8 9 0 .

Pre l iminary repor t on the fishes co l lec ted by the Steamer A l b a t r o s s

on the Pacific coast of North America dur ing the year 1889, wi th

descript ions of twelve new genera and ninety-two new species.
P r o c . U . S . N a t . M u s . 1 3 : 4 9 - 1 2 6 .

. 1 8 9 5 .

T h e i c h t h y o l o g i c a l c o l l e c t i o n s o f t h e S t e a m e r A l b a t r o s s " d u r i n g t h e

years 1890 and 1891. [Report on the fishes collected in the Bering Sea
a n d t h e N o r t h P a c i fi c O c e a n d u r i n g t h e s u m m e r o f 1 8 9 0 . ] R e p t . U . S .

C o m m . F i s h . 1 9 : 3 9 2 - 4 7 6 .
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G I L B E R T , C . H . 1 9 1 2 .

A new genus and species of cott id fish from Departure Bay, Vancouver
I s l a n d . C o n t r . C a n a d i a n B i o l . 1 9 0 6 - 1 9 1 0 1 2 : 2 1 5 - 2 1 6 .

. 1 9 1 4 .

T w o c o t t o i d fi s h e s f r o m M o n t e r e y B a y , C a l i f o r n i a . P r o c . U . S .

N a t . M u s . 4 7 : 1 3 5 - 1 3 7 .

. 1 9 1 5 .

F i s h e s c o l l e c t e d b y t h e U n i t e d S t a t e s S t e a m e r A l b a t r o s s " I I i n

s o u t h e r n C a l i f o r n i a i n 1 9 0 4 . P r o c . U . S . N a t . M u s . 4 8 : 3 0 5 - 3 8 0 .

G I L B E R T , C . H . A N D C . V . B U R K E . 1 9 1 2 .

F i s h e s o f t h e B e r i n g S e a a n d K a m c h a t k a . B u l l . U . S . B u r . F i s h .

3 0 ( 1 9 1 0 ) : 3 1 - 9 6 .

G I L B E R T , C . H . A N D J . C . T H O M P S O N . 1 9 0 5 .

N o t e s o n t h e fi s h e s o f P u g e t S o u n d . P r o c . U . S . N a t . M u s . 2 8 : 9 7 3 - 9 8 7 .

G I L L , T . 1 8 6 0 .

D e s c r i p t i o n o f n e w g e n e r i c t y p e s o f c o t t o i d s , f r o m t h e c o l l e c t i o n

of the North Pacific Exploring Expedit ion under Com. John Rodgers.
P r o c . A c a d . N a t . S c i . P h i l a d e l p h i a 11 ( 1 8 5 9 ) : 1 6 5 - 1 6 6 .

. 1 8 6 1 .

N o t e s o n s o m e g e n e r a o f fi s h e s o f t h e w e s t e r n c o a s t o f N o r t h A m e r i c a .

P r o c . A c a d . N a t . S c i . P h i l a d e l p h i a 1 3 ( 1 3 6 1 ) : 1 6 4 - 1 6 8 .

. 1 8 8 9 .

O n t h e c l a s s i fi c a t i o n o f t h e m a i l - c h e e k e d fi s h e s . P r o c . U . S .

N a t . M u s . 1 1 : 5 6 7 - 5 9 2 .

G I R A R D , C . F . 1 8 5 2 .

C o n t r i b u t i o n s t o t h e n a t u r a l h i s t o r y o f t h e f r e s h w a t e r fi s h e s o f
N o r t h A m e r i c a . I . A m o n o g r a p h o f t h e c o t t o i d s . S m i t h s o n i a n

C o n t r . K n o w l e d g e 3 ( 3 ) : l - 8 0 .

. 1 8 5 4 a .

D e s c r i p t i o n s o f n e w fi s h e s , c o l l e c t e d b y D r . A . L . H e e r m a n n , n a t u r a l i s t

a t t a c h e d t o t h e S u r v e y o f t h e P a c i fi c R a i l r o a d R o u t e , u n d e r L i e u t .

R . S . W i l l i a m s o n , U . S . A . P r o c . A c a d . N a t . S c i . P h i l a d e l p h i a 7 ( 4 ) : 1 2 9 - 1 4 2 .

a
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G I R A R D , C . F . 1 8 5 4 b .

Observa t ions upon aco l lec t ion o f fishes made on the Pac ific coas t

of the United States, by Lieut. W.P. Trowbridge, U.S.A., for the
M u s e u m o f t h e S m i t h s o n i a n I n s t i t u t i o n . P r o c . A c a d . N a t . S c i .

P h i l a d e l p h i a 7 ( 4 ) : 1 4 2 - 1 5 6 .

. 1 8 5 6 .

Cont r ibut ions to the ich thyo logy o f the western coast o f the Uni ted

S t a t e s , f r o m s p e c i m e n s i n t h e M u s e u m o f t h e S m i t h s o n i a n I n s t i t u t i o n .

P r o c . A c a d . N a t . S c i . P h i l a d e l p h i a 8 : 1 3 1 - 1 3 7 .

. 1 8 5 8 .

Notice upon new genera and new species of marine and freshwater
fi s h e s f r o m w e s t e r n N o r t h A m e r i c a . P r o c . A c a d . N a t . S c i .

P h i l a d e l p h i a 9 ( 1 8 5 7 ) : 2 0 0 - 2 0 3 .

G O R B U N O V A , N . N . 1 9 6 4 .

Breeding and development of the hemi lepidot ine sculp ins (Cot t idae,
P i s c e s ) . T r u d y I n s t . O k e a n o l o g i i A N S S S R 7 3 : 2 3 5 - 2 5 1 . [ T r a n s l a t e d

f rom Russ ian by Is rae l Program for Sc ient ific Trans la t ions, NTIS #
T T 6 5 - 5 0 1 2 0 . ]

G R E E L E Y , A . W . 1 8 9 9 .

N o t e s o n t h e t i d e - p o o l fi s h e s o f C a l i f o r n i a , w i t h a d e s c r i p t i o n
o f f o u r n e w s p e c i e s . B u l l . U . S . F i s h C o m m 1 9 : 7 - 2 0 .

GREENWOOD, P . H . , D . E . R O S E N , S . H . W E I T Z M A N N A N D G . S . M Y E R S . 1 9 6 6 .

P h y l e t i c s t u d i e s o f t e l e o s t e a n fi s h e s , w i t h a p r o v i s i o n a l c l a s s ¬

i fi c a t i o n o f l i v i n g f o r m s . B u l l . A m e r . M u s . N a t . H i s t . 1 3 1 ( 4 ) : 3 4 1 - 4 5 5 .

G R I N O L S , R . B . 1 9 6 5 .

Check l i s t o f t he o f f sho re mar ine fishes occu r r i ng i n the no r theas t
P a c i fi c O c e a n , p r i n c i p a l l y o f f t h e c o a s t o f B r i t i s h C o l u m b i a ,

W a s h i n g t o n a n d O r e g o n . M . S c . t h e s i s , U n i v . o f W a s h i n g t o n , S e a t t l e . 2 1 7 p p .

G U N T H E R , A . 1 8 6 0 .

C a t a l o g u e o f t h e fi s h e s o f t h e B r i t i s h M u s e u m . 2 . A c a n t h o p t e r y g i i .

B r i t i s h M u s e u m ( N a t . H i s t . ) , L o n d o n . 5 4 8 p p .

. 1 8 6 1 .

C a t a l o g u e o f t h e fi s h e s o f t h e B r i t i s h M u s e u m . 3 . A c a n t h o p t e r y g i i .

B r i t i s h M u s e u m ( N a t . H i s t . ) , L o n d o n . 5 8 6 p p .
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G U N T H E R , A . 1 8 7 4 .

D e s c r i p t i o n s o f n e w s p e c i e s o f fi s h e s i n t h e B r i t i s h M u s e u m .

A n n . M a g . N a t . H i s t ( 4 t h S e r . ) 1 4 : 3 6 8 - 3 7 1 .

H A R T , J . L . 1 9 7 3 .

P a c i fi c fi s h e s o f C a n a d a . F i s h . R e s . B o a r d C a n a d a B u l l . 1 8 0 . 7 4 0 p p .

H E C K E L , J . J . 1 8 4 0 .

Ichthyologische Beitrage zu den Familien der Cottoiden, Scorpaenoiden,
G o b i o i d e n , u n d C y p r i n o i d e n . A n n . W i e n . M u s . N a t u r . 2 : 1 4 3 - 1 6 4 .

H U B B A R D , J . D . A N D W . G . R E E D E R . 1 9 6 5 .

New loca l i ty records for A laskan fishes. Copeia 1965(4) :506-508.

H U B B S , C . L . 1 9 2 6 a .

D e s c r i p t i o n s o f n e w g e n e r a o f c o t t o i d fi s h e s r e l a t e d t o A r t e d i u s .

O c c . P a p . M u s . Z o o l . U n i v. M i c h i g a n 1 7 0 . 1 6 p p .

. 1 9 2 6 b .

A r e v i s i o n o f t h e fi s h e s o f t h e s u b f a m i l y O l i g o c o t t i n a e . O c c . P a p .

M u s . Z o o l . U n i v. M i c h i g a n 1 7 1 . 1 8 p p .

H U B B S , C . L . A N D L . P . S C H U L T Z . 1 9 4 1

Con t r i bu t i on t o t he i ch thyo logy o f A laska , w i t h desc r i p t i ons o f
t w o n e w fi s h e s . O c c . P a p . M u s . Z o o l . U n i v. M i c h i g a n 4 3 1 . 3 1 p p .

J E N S E N , A . S . 1 9 4 4 .

T h e g e n u s T r i g l o p s R e i n h a r d t . S p o l i a z o o l . M u s . H a u n i e n s . 4 : 7 - 3 0 .

. 1 9 5 2 .

O n t h e G r e e n l a n d s p e c i e s o f t h e g e n e r a A r t e d i e l l u s , C o t t u n c u l u s

a n d G y m n o c a n t h u s ( Te l e o s t e i , S c l e r o p a r e i , C o t t i d a e ) . M e d d . o m

G r ^ n l a n d 1 4 2 ( 7 ) : 1 - 2 1 .

J E N S E N , A . P . A N D H . V A L S O E . 1 9 4 9 .

A r e v i s i o n o f t h e g e n u s I c e l u s ( C o t t i d a e ) w i t h r e m a r k s o n i t s

u r o g e n i t a l p a p i l l a . D e t K g l . D a n s k e V i d e n s k . S e l s k a b B i o l . M e d d .

2 1 ( 6 ) : l - 2 6 .

J O H N S O N , S . E . 1 9 1 8 .

O s t e o l o g y o f t h e g r u n t fi s h , R h a m p h o c o t t u s r i c h a r d s o n i . J . M o r p h .

3 1 ( 3 ) : 4 6 1 - 4 7 7 .
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J O R D A N , D . S . 1 3 8 5 .

Acata log o f the fishes known to inhabi t the waters o f Nor th Amer ica,

north of the Tropic of Cancer, wi th notes on the species discovered
i n 1 8 8 3 a n d 1 8 8 4 . K e p t . U . S . F i s h C o m m . 1 3 : 7 8 9 - 9 7 3 .

. 1 8 9 6 .

N o t e s o n fi s h e s , l i t t l e k n o w n o r n e w t o s c i e n c e . P r o c . C a l i f o r n i a

A c a d . S c i e n c e s ( 2 n d S e r . ) 6 : 2 0 1 - 2 4 4 .

. 1 9 2 3 .

A c l a s s i fi c a t i o n o f fi s h e s i n c l u d i n g f a m i l i e s a n d g e n e r a a s f a r
a s k n o w n . S t a n f o r d U n i v . P u b l . , U n i v . S e r . , B i o l . S c i . 3 : 7 7 - 2 4 3 .

J O R D A N , D . S . A N D B . W . E V E R M A N N . 1 8 9 6 .

A c h e c k l i s t o f t h e fi s h e s a n d fi s h - l i k e v e r t e b r a t e s o f N o r t h a n d
M i d d l e A m e r i c a . R e p t . U . S . C o m m . F i s h 2 1 : 2 0 7 - 5 3 4 .

A N D . 1 8 9 6 - 1 9 0 0 .

T h e fi s h e s o f N o r t h a n d M i d d l e A m e r i c a . B u l l . U . S . N a t . M u s .

4 7 : 1 - 3 3 1 3 . [ 1 3 9 6 , P t . 1 : 1 - 1 2 4 0 ; 1 8 9 8 , P t . 2 : 1 2 4 1 - 2 1 8 3 ; 1 8 9 9 ,

P t . 3 : 2 1 8 3 a - 3 1 3 6 ; 1 9 0 0 , P t . 4 : 3 1 3 7 - 3 3 1 3 . ]

J O R D A N , D . S . , B . W. E V E R M A N N A N D H . W. C L A R K . 1 9 3 0 ,

C h e c k l i s t o f t h e fi s h e s a n d fi s h - l i k e v e r t e b r a t e s o f N o r t h a n d M i d d l e

A m e r i c a n o r t h o f t h e n o r t h e r n b o u n d a r y o f Ve n e z u e l a a n d C o l u m b i a .

Rept. U.S. Comm'. Fish for 1900 (App. 10) . 6 7 0 p p .

J O R D A N , D . S . A N D C . H . G I L B E R T . 1 8 8 1 .

D e s c r i p t i o n o f t w o n e w s p e c i e s o f fi s h e s , A s c e l i c h t h y s r h o r d o r u s

and Scyta l ina cerdale, f rom Neah Bay, Washington Terr i tory.
P r o c . U . S . N a t . M u s . 3 ( 1 8 8 0 ) : 2 6 4 - 2 6 8 .

A N D . 1 8 8 3 .

D e s c r i p t i o n o f a n e w s p e c i e s o f A r t e d i u s ( A r t e d i u s f e n e s t r a l i s )

f r o m P u g e t S o u n d . P r o c . U . S . N a t . M u s . 5 ( 1 8 8 2 ) : 5 7 7 - 5 7 9 .

A N D . 1 8 9 9 .

The fishes of Bering Sea. Pages 433-492 ^D.S. Jordan [ed], Fur-seals
and fu r - sea l i s l ands o f t he No r th Pac i fic Ocean , P t . 3 . Wash ing ton , D .C .

J O R D A N , D . S . A N D E . C . S T A R K S . 1 8 9 5 .

T h e fi s h e s o f P u g e t S o u n d . P r o c . C a l i f o r n i a A c a d . S c i . ( 2 n d S e r . ) ,

5 : 7 8 5 - 8 5 5 . [ A l s o p u b l i s h e d a s - C o n t r . t o B i o l . , H o p k i n s S e a s i d e
L a b 3 : 7 8 5 - 8 5 5 .
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J O R D A N , D . S . A N D E . C . S T A R K S . 1 9 0 4 .

Arev iew of the Cot t idae or scu lp ins found in the waters o f Japan.
P r o c . U . S . N a t . M u s . 2 7 : 2 3 1 - 3 3 5 .

K R 0 Y E R , H . N . 1 8 4 5 .

I c h t h y o l o g i s k e B i d r a g . 7 . I c e l u s h a m a t u s . N a t u r h i s t . T i d s s k r .

1 ( 2 ) : 2 5 3 - 2 5 9 , 2 6 1 - 2 6 3 .

L A V E N B E R G , J . E . A N D R . L . F I T C H . 1 9 7 1 .

M a r i n e f o o d a n d g a m e fi s h e s o f C a l i f o r n i a . U n i v . o f C a l i f o r n i a

P r e s s , B e r k e l e y . 1 7 9 p p .

L A Y , G . T . A N D E . T . B E N N E T T . 1 3 3 9 .

F i s h e s . Pages 41-75 ^Zoology of Captain Beechey's voyage.
H e n r y G . B o h n , L o n d o n .

L E A , R . N . 1 9 7 4 .

F i rs t record o f Puget Sound scu lp in , Ar ted ius meany i , f rom Ca l i fo rn ia .
J . F i s h . R e s . B o a r d C a n a d a 3 1 : 1 2 4 2 - 1 2 4 3 .

L I N N A E U S , C . 1 7 5 8 .

S y s t e m a n a t u r a e p e r r e g n a t r i a n a t u r a e , s e c u n d u m c l a s s e s , o r d i n e s ,

g e n e r a , s p e c i e s c u m c h a r a c t e r i b u s , d i f f e r e n t i i s , s y n o n y m i s , L o c i s .

L a u r e n t i i S a l v i i , H o l m i a e . 1 0 t h e d i t i o n , Vo l . 1 . 8 2 4 p p .

L O C K I N G T O N , W . N . 1 8 8 0 a .

D e s c r i p t i o n o f a n e w s p e c i e s o f H e m i t r i p t e r u s f r o m A l a s k a .

P r o c . A c a d . N a t . S c i . P h i l a d e l p h i a 2 2 : 2 3 3 - 2 3 6 .

. 1 8 8 0 b .

D e s c r i p t i o n s o f n e w g e n e r a a n d s p e c i e s o f fi s h e s f r o m t h e c o a s t
o f C a l i f o r n i a . P r o c . U . S . N a t . M u s . 2 ( 1 8 7 9 ) : 3 2 6 - 3 3 2 .

. 1 8 8 2 .

D e s c r i p t i o n o f a n e w g e n u s a n d s p e c i e s o f C o t t i d a e . P r o c . U . S . N a t .

M u s . 4 ( 1 3 8 1 ) : 1 4 1 - 1 4 4 .

M A T S U B A R A , K . 1 9 3 6 .

A r e v i e w o f t w o g e n e r a o f t h e J a p a n e s e s c u l p i n s , E r e u n i a s a n d

M a r u k a w i c h t h y s w i t h s p e c i a l r e f e r e n c e t o t h e i r s y s t e m a t i c p o s i t i o n s .

J . I m p . F i s h . I n s t . 3 1 ( 2 ) : 9 7 - 1 1 4 .
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M C A L L I S T E R , D . E . 1 9 6 0 .

L i s t o f t h e m a r i n e fi s h e s o f C a n a d a . N a t . M u s . C a n a d a B u l l . 1 6 8 . 7 6 p p .

. 1 9 6 3 .

Systematic notes on the sculpin genera Artediellus, Icelus and Triglops
o n t h e A r c t i c a n d A t l a n t i c c o a s t s o f C a n a d a . B u l l . N a t . M u s . C a n a d a

1 8 5 : 5 0 - 5 9 .

M I L E S , W . R . 1 9 1 8 .

Experiments on the behavior of some Puget Sound shore fishes
( B l e n n i i d a e ) . P u b l . P u g e t S o u n d B i o l . S t a t i o n 2 { 3 7 ) : 7 9 - 9 4 .

M I L L E R , D . J . A N D R . N . L E A . 1 9 7 3 .

G u i d e t o t h e c o a s t a l m a r i n e fi s h e s o f C a l i f o r n i a . C a l i f o r n i a D e p t .

Fish Game Fish Bull. 157. 2 3 5 p p .

MILLER, R.k. AND D.S. ERDMAN. 1948.

The range and cha rac te rs o f Synch i rus g i l l i a remarkab le co t t i d fish
o f t h e n o r t h e a s t e r n P a c i fi c . C o p e i a 1 9 4 8 ( 2 ) : 8 5 - 8 9 .

M Y E R S , G . S . 1 9 3 4 .

A n e w n a m e f o r t h e A l a s k a n c o t t o i d fi s h U l c a m a r m o r a t a .

C o p e i a 1 9 3 4 : 4 4 .

N E E L O V , A . V . 1 9 7 6 .

S u r v e y o f t h e f r i n g e d s c u l p i n s o f t h e g e n u s P o r o c o t t u s G i l l a n d

c l o s e l y r e l a t e d g e n e r a ( C o t t i d a e , M y o x o c e p h a l i n a e ) . P a g e s 7 8 - 1 1 2

^ V. M . K o r o v i n a [ e d . ] , Z o o g e o g r a p h y a n d s y s t e m a t i c s o f fi s h e s .

Z o o l . I n s t . , A N U S S R . [ I n R u s s i a n . ]

N E L S O N , J . S . 1 9 7 6 .

F i shes o f t he wo r l d . W i l ey - I n te r sc i ence , New Yo rk . 416 pp .

N O J I M A , S . 1 9 3 6 .

D e s c r i p t i o n o f a n e w g e n u s a n d s p e c i e s o f C o t t i d a e f r o m t h e w e s t e r n

c o a s t o f H o k k a i d o . T r a n s . S a p p o r o N a t . H i s t . S o c . 1 4 ( 4 ) : 2 4 6 - 2 4 8 .

P A L L A S , P . S . 1 7 8 7 .

P i s c i u m n o v a e s p e c i e s d e s c r i p t o . N o v a A c t a A c a d . P e t r o p o l . 1 7 7 8

( M e m ) : 3 4 7 - 3 6 0 .
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P A L L A S , P . S . 1 8 1 1 .

Z o o g r a p h i a R o s s o - A s i a t i c a , s i s t e n s o m n i u m a n i m a l i u m i n e x t e n s o

Imperio Rossico et adjacentibur maribus observatorum recensionem,

domici l ia, mores et descr ipt iones anatomen atqua icones plur imorum.
V o . 3 . P e t r o l i . 4 2 8 p p .

P A V L E N K O , M . N . 1 9 1 0 .

F i s h e s o f P e t e r t h e G r e a t B a y. T r u d y O b s c . J e s t , K a z a n ! 4 2 ( 2 ) : l - 5 .

[ O r i g i n a l n o t s e e n . ]

P E D E N , A . E . 1 9 6 4 .

A s y s t e m a t i c r e v i s i o n o f t h e H e m i l e p i d o t i n a e , a s i i b f a m i l y o f c o t t i d
fi s h e s . M . S c . t h e s i s . U n i v e r s i t y o f B r i t i s h C o l u m b i a , V a n c o u v e r . 1 6 2 p p .

. 1 9 7 0 .

A n e w c o t t i d fi s h , N a u t i c h t h y s r o b u s t u s , f r o m A l a s k a a n d B r i t i s h

C o l u m b i a . N a t i o n a l M u s . N a t . S c i . , P u b l . B i o l . O c e a n o g . 2 . 1 0 p p .

. 1 9 7 2 .

N e w r e c o r d s o f s c u l p i n s ( C o t t i d a e ) f r o m t h e c o a s t s o f B r i t i s h

Co lumb ia and Wash ing ton . C a n a d i a n F i e l d - N a t u a l i s t 8 6 ( 2 ) : 1 6 9 - 1 7 0 .

P E D E N , A . E . A N D D . E . W I L S O N . 1 9 7 6 .

D i s t r i b u t i o n o f i n t e r t i d a l a n d s u b t i d a l fi s h e s o f n o r t h e r n

B r i t i s h C o l u m b i a a n d s o u t h e a s t e r n A l a s k a . S y e s i s 9 : 2 2 1 - 2 4 8 .

P O S S , S . G . 1 9 7 5 .

I n f r a o r b i t a l b o n e s i n c o t t i d a n d h e x a g r a m m i d fi s h e s . M . A . t h e s i s .

S a n F r a n c i s c o S t a t e U n i v e r s i t y , S a n F r a n c i s c o , C a l i f o r n i a . 2 6 2 p p .

Q U A S I , J . C . 1 9 6 5 .

O s t e o l o g i c a l c h a r a c t e r i s t i c s a n d a f fi n i t i e s o f t h e h e x a g r a m m i d fi s h e s ,

w i t h a s y n o p s i s . P r o c . C a l i f . A c a d . S c i . 3 1 ( 2 1 ) : 5 6 3 - 6 0 0 .

. 1 9 6 8 .

N e w r e c o r d s o f t h i r t e e n c o t t o i d a n d b l e n n i o i d fi s h e s f o r s o u t h ¬

e a s t e r n A l a s k a . P a c i fi c S c i . 2 2 ( 4 ) : 4 8 2 - 4 8 7 .

O U A S T , J . C . A N D E . L . H A L L . 1 9 7 2 .

L i s t o f t h e fi s h e s o f A l a s k a a n d a d j a c e n t w a t e r s w i t h a g u i d e t o s o m e

o f t h e i r l i t e r a t u r e . N O A A Te c h . R e p t . N M F S S S R F - 6 5 8 . 4 7 p p .
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R E G A N , C . T . 1 9 1 3 .

O s t e o l o g y a n d c l a s s i fi c a t i o n o f t h e t e l e o s t e a n fi s h e s o f t h e o r d e r

S c l e r o p a r e i . A n n . M a g . N a t u r . H i s . 8 ( 1 1 ) : 1 6 9 - 1 8 4 .

R E I N H A R D T , J . C . H . 1 8 3 1 .

B i d r a g t i l v o r K u n d s k a b o m G r o n l a n d s F i s k e . P a g e s 1 8 - 2 4 i n H . C .

O r s t e d , O v e r s . K . d a n s k e V i d e n s k . S e l s k . F o r h . 1 8 3 0 - 3 1 : 1 - 4 0 .

[ A l s o p u b l i s h e d a s K . d a n s k e V i d e n s k . S e l s k . N a t u r v i d . M a t h .

A f h a n d l . 5 : 7 4 - 7 6 . ]

R I C H A R D S O N , J . 1 8 3 6 .

F a u n a B o r e a l i - A m e r i c a n a o r t h e z o o l o g y o f t h e n o r t h e r n p a r t s o f

B r i t i s h A m e r i c a . P a r t 3 , T h e F i s h . R i c h a r d B e n t l e y, L o n d o n . 3 2 7 p p .

R I C H A R D S O N , S . L . A N D W . G . P E A R C Y . 1 9 7 7 .

C o a s t a l a n d o c e a n i c fi s h l a r v a e i n a n a r e a o f u p w e l l i n g o f f Ya q u i n a

B a y , O r e g o n . F i s h . B u l l . 7 5 ( 1 ) : 1 2 5 - 1 4 5 .

R O S E N B L A T T , R . H . A N D D . W I L K E . 1 9 6 3 .

A r e d e s c r i p t i o n o f t h e r a r e c o t t i d fi s h , A r t e d i u s m e a n y i , n e w t o

t h e f a u n a o f B r i t i s h C o l u m b i a . J . F i s h . R e s . B o a r d C a n a d a 2 0 : 1 5 0 5 - 1 5 1 1 .

R U T T E R , C . 1 8 9 9 .

N o t e s o n a c o l l e c t i o n o f t i d e p o o l fi s h e s f r o m K a d i a k I s l a n d i n

A l a s k a . B u l l . U . S . F i s h C o m m . 1 8 : 1 8 9 - 1 9 2 .

S A N D E R C O C K , F . K . A N D N . J . W I L I M O V S K Y . 1 9 6 8 .

R e v i s i o n o f t h e c o t t i d g e n u s E n o p h r y s . C o p e i a 1 9 6 3 ( 4 ) : 8 3 2 - 8 5 3 .

S C H M I D T , P . Y . 1 9 0 3 .

S u r l e s c o n d i t i o n s p h y s i c o - g e o g r a p h i q u e e t l a f a u n e d e l a m e r d u

J a p o n e t d e l a m e r d ' O k h o t s k . B u l l . I m p e r i a l R u s s i a n G e o g r . S o c .

( S t . P e t e r s b u r g ) 3 8 ( 5 ) : 5 0 3 - 5 3 2 . [ O r i g i n a l n o t s e e n . ]

. 1 9 1 5 .

I c h t h y o l o g i c a l n o t e s . I . O n s o m e n e w a n d l i t t l e k n o w n C o t t i d a e o f t h e

N o r t h P a c i fi c . A n n . M u s . Z o o l . A c a d . S c i . S t . P e t e r s b u r g 2 0 : 6 1 1 - 6 2 7 .

. 1 9 2 7 a .

A r e v i s i o n o f t h e g e n u s I c e l u s K r o y e r ( P i s c e s , C o t t i d a e ) w i t h t h e

d e s c r i p t i o n o f a n e w s p e c i e s f r o m t h e O k h o t s k S e a . A n n . M u s e e

Z o o l . A c a d . S c i . U S S R 2 8 ( 1 ) : l - 8 .
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S C H M I D T , P . Y . 1 9 2 7 b .

Arevision of the genus Gymnocanthus Swainson (Pisces, Cottidae)
A n n . M u s e e Z o o l . A c a d . S c i . U S S R 2 8 ( l ) : 2 5 - 3 2 . [ J o u r n a l a l s o c i t e d

as Ezhegdnik Zoologicheskogo Muzeya AN SSSR]

. 1 9 2 7 c .

A r e v i s i o n o f t h e c o t t o i d fi s h e s o f t h e g e n u s A r t e d i e l l u s . P r o c .

U . S . N a t . M u s . 7 1 ( 1 3 ) : 1 - 1 0 .

. 1929a.

O n t h e s u b f a m i l y B l e p s i i n a e ( P i s c e s , C o t t i d a e ) o f t h e P a c i fi c .

C o m p t e s R e n d u s A c a d . S c i . U R S S 1 6 : 3 9 4 - 3 9 8 . [ J o u r n a l a l s o c i t e d a s

DAN SSSR, A ]

. 1 9 2 9 b .

A rev is ion o f the genus Hemi lep ido tus Cuv ier (P isces , Cot t idae) and
o f a l l i e d g e n e r a . A n n . M u s e e Z o o l A c a d . S c i . U R S S 3 0 ( 3 ) : 3 5 9 - 3 6 9 .

[Journal also cites as Ezhegodnik Zoologicheskogo Muzeya AN SSSR]

. 1 9 2 9 c .

A r e v i s i o n o f t h e g e n u s M y o x o c e p h a l u s T i l . ( P i s c e s , C o t t i d a e )

a n d o f s o m e a l l i e d g e n e r a o f t h e P a c i fi c . A n n . M u s e e Z o o l . A c a d .

S c i . U S S R 3 0 ( 3 ) : 4 0 5 - 4 2 6 . [Journal a lso c i ted as Ezhegodnik
Zoologicheskogo Muzeya AN SSSR]

. 1 9 2 9 d .

Arev is ion o f the genus Cross ius Jordan and Starks(P isces, Cot t idae) .
A n n . M u s e e Z o o l A c a d . S c i . U S S R 3 0 ( 4 ) : 5 0 3 - 5 0 6 . [ J o u r n a l a l s o c i t e d

a s E z h e g o d n i k Z o o l o g i c h e s k o g k ]

. 1 9 2 9 e .

A r e v i s i o n o f t h e g e n u s T r i g l o p s R e i n h a r d t ( P i s c e s , C o t t i d a e .

A n n . M u s e e Z o o l A c a d . S c i . U S S R 3 0 ( 4 ) : 5 1 3 - 5 2 3 . [ J o u r n a l a l s o c i t e d

E z h e g o d n i k Z o o l o g i c h e s k o g o M u z e y a 3 0 ( 4 ) 5 1 3 - 5 2 3 ]

. 1 9 3 5 .

O n t h e g e n u s I c e l u s K r o y e r ( C o t t i d a e ) . B u l l . A c a d . S c i . U S S R 3 : 4 1 3 - 4 1 8 .

[ J o u r n a l a l s o c i t e d a s I z v e s t i y a A N S S S R , O M E N ]

. 1 9 3 7 a .

O n t h e P a c i fi c g e n e r a E u r y m e n G i l b e r t a n d B u r k e a n d G i b e r t i d i a

C . B e r g ( P i s c e s , C o t t i d a e ) . C o m p t e s R e n d u s ( D o k l a d y ) A c a d . S c i .

U S S R 1 5 ( 5 ) : 2 7 9 - 2 8 1 . [ J o u r n a l a l s o c i t e d a s D A N S S S R , N e w S e r i e s ]
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S C H M I D T , P . Y . 1 9 3 7 b .

Tw o n e w s p e c i e s o f A r t e d i e l l u s J o r d a n f r o m t h e O k h o t s k S e a . C o m p t e s

R e n d u s ( D o k l a d y ) A c a d . S c i . U S S R 1 5 ( 9 ) : 5 7 1 - 5 7 2 .

. 1 9 4 0 .

O n t h e P a c i fi c g e n e r a P o r o c o t t u s G i l l a n d C r o s s i a s J o r d a n a n d S t a r k s

( P i s c e s , C o t t i d a e ) . B u l l . A c a d . S c i . U S S R , B i o l . S e r . , 3 : 3 7 7 - 3 8 7 .

[Journal a lso c i ted as Izvest iya AN SSSR, Ser iya Bio l . ]

. 1 9 5 0 .

F i s h e s o f t h e S e a o f O k h o t s k . M o s k v a - L e n i n g r a d , I z d . 3 7 0 p p .

[Trans la ted to Eng l i sh , 1965 , by I s rae l P rogram fo r Sc ien t i fic Trans¬
l a t i o n s , N T I S N o . T T- 6 5 - 5 0 0 2 2 . ]

S C H U L T Z , L . P . 1 9 3 8 .

A n e w g e n u s a n d t w o n e w s p e c i e s o f c o t t o i d fi s h e s f r o m t h e A l e u t i a n

I s l a n d s . P r o c . U . S . N a t . M u s . 8 5 : 1 8 7 - 1 9 1 .

S C H U L T Z , L . P . A N D A . C . D E L A C Y . 1 9 3 5 - 1 9 3 6 .

F ishes o f the Amer ican Nor thwest , aca ta logue o f the fishes o f

Washington and Oregon, with distributional records and abibliography.
J . P a n - P a c i fi c R e s . I n s t . 1 0 ( 4 ) : 3 6 5 - 3 8 0 ( 1 9 3 5 ) ; l l ( l ) : 6 3 - 7 8 ( 1 9 3 6 ) ;

11(2) :127-142 (1936); 11 (3) :211-226 (1936); 11 (4) :275-290 (1936).

[A lso pub l i shed as Mid-Pac ific Mag. 48(4) , 49(1) , 49(2) , 49(3) , 49(4)
r e s p e c t i v e l y ]

S C H U L T Z , L . P . A N D W . A . S P O O R . 1 9 3 3 .

C o t t u s p r o t r u s u s , a n e w s c u l p i n f r o m U n a l a s k a I s l a n d . C o p e i a

1 9 3 3 ( 3 ) : 1 4 2 - 1 4 5 .

S C O T T , W . B . A N D E . J . C R O S S M A N . 1 9 7 3 .

F r e s h w a t e r fi s h e s o f C a n a d a . F i s h . R e s . B o a r d C a n a d a B u l k 1 8 4 . 9 6 6 p p .

S M I T T , F . A . [ e d . ] . 1 8 9 3 .

A h i s t o r y o f S c a n d i n a v i a n fi s h e s . 2 n d e d . N o r s t e d t a n d S o n e r n ,

S t o c k h o l m . 5 6 6 p p .

S O L D A T O V , V . K . 1 9 2 7 .

T w o l i t t l e - k n o w n g e n e r a a n d s p e c i e s o f O k h o t s k s e a fi s h e s o f f
S h a n t a r s k i e I s l a n d s . P a g e s 3 9 9 - 4 0 4 S b o r n i k v c h e s t ' p r o f . N . M .
K n i p o v i c h a , 1 8 8 5 - 1 9 2 5 , I z d . N K Z e m a R S F S R .
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S O L D AT O V, V. K . A N D G . U L I N D B E R G . 1 9 3 0 .

Arev iew of the fishes o f the seas o f the Far East . B u l l . P a c . S c i . F i s h .

I n s t . 5 : 1 - 5 7 6 . [A lso c i ted as Izves t iya T IRKh. ] [ I n R u s s i a n ]

S T A R K S , E . D . 1 8 9 5 .

Description of anew genus and species of cottoid fishes from Puget
S o u n d . P r o c . A c a d . N a t . S c i . P h i l a d e l p h i a 4 7 : 4 1 0 - 4 1 2 .

. 1896.

List of fishes collected at Port Ludlow, Washington. P r o c . C a l i f o r n i a

A c a d . S c i . ( 2 n d S e r . ) 6 : 5 4 9 - 5 6 2 .

. 1 9 1 1 .

Resul ts of an ichthyological survey about the San Juan Is lands,
W a s h i n g t o n . A n n . C a r n e g i e M u s . 7 ( 2 ) : 1 6 2 - 2 1 2 .

S T A R K S , E . D . A N D W . M . M A N N . 1 9 1 1 .

N e w a n d r a r e fi s h e s f r o m s o u t h e r n C a l i f o r n i a . U n i v . C a l i f . , p - u b l .

Z o o l . 8 ( 2 ) : 9 - 1 9 .

S T E I N , D . S . A N D C . E . B O N D . 1 9 7 8 .

Anew deep-sea fish from the eastern north Pacific, Psychrolutes phrictus
( P i s c e s : C o t t i d a e [ P s y c h r o l u t i n a e ] ) . N a t . H i s t . M u s . L o s A n g e l e s C o .

C o n t r i b . S c i . 2 9 6 . 9 p p .

S W A I N S O N , W . 1 8 3 9 .

The na tu ra l h i s t o r y and c l ass i fica t i on o f fi shes , amph ib i ans , and
r e p t i l e s , o r M o n o c a r d i a n a n i m a l s . V o l . 2 . L o n g m a n , O r m e , B r o w n , e c t . ,

London . 448 pp . [ La rdne r ' s Cab ine t Cyc loped ia . ]

T A N A K A , S . 1 9 1 1 - 1 9 3 0 .

Figures and descriptions of the fishes of Japan including Riukiu
I s l a n d s , B o n i n I s l a n d s , F o r m o s a , K u r i l e I s l a n d s , K o r e a a n d s o u t h e r n

S a k h a l i n . 4 7 Vo l u m e s , 9 6 0 p p . To k y o . [ I n J a p a n e s e ]

T A R A N E T S , A . Y . 1 9 3 5 .

B r i e f s u r v e y o f s p e c i e s o f t h e g e n u s P o r o c o t t u s . B u l l . F a r E a s t e r n

B r a n c h A c a d . S c i . U S S R 1 4 : 1 7 7 - 1 8 0 . [ I n R u s s i a n , a b s t r a c t s e e n . ]

[ A l s o c i t e d a s Ve s t n i k . D a l n e v e s t . fi l i a l . A N L e n i n g r a d . ]

. 1 9 3 6 .

Descr ip t ion of three new species of the genus Ice lus Kroyer(Pisces,
C o t t i d a e ) f r o m t h e S e a o f J a p a n a n d O k h o t s k S e a . C o m p t e s R e n d u s

( D o l k l a d y ) A c a d . S c i . U S S R 4 ( 1 3 ) , N o . 3 ( 1 0 7 ) : 1 4 5 - 1 4 8 .
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T A R A N E T S , A . Y . 1 9 3 7 .

H a n d b o o k f o r i d e n t i fi c a t i o n o f fi s h e s o f Soviet Far East and adjacent
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T a b l e 3 . Cottid species of the northeast Pacific Ocean and their general distribution^. T h i s i n c l u d e s a l l s p e c i e s r e c o r d e d f r o m t h e A l e u t i a n
I s l a n d s s o u t h . B = B a j a C a l i f o r n i a , S = S o u t h e r n C a l i f o r n i a , N = N o r t h e r n C a l i f o r n i a , O = O r e g o n , W = W a s h i n g t o n , P = P u g e t S o u n d ,
C = B r i t i s h C o l u m b i a , E = S o u t h e a s t A l a s k a , G = G u l f o f A l a s k a , A = A l e u t i a n I s l a n d s .

S O U T H E R N N O R T H E R N

S P E C I E S R A N G E L I M I T B S N O W P C E G A R A N G E L I M I T

A r ted ie l lus pac ifiaus A u k e B a y B e r i n g S e a
A r t e d i u s a o r a l l i n u s S a n M a r t i n I s l . O r c a s I s i s .
A r t e d i u s a r e a s e v i P t . S a n P a b l o P e s c a d e r o P t . , M o n t e r e y C o .
A r t e d i u s f e n e s t r a l i s D i a b l o C o v e U n a l a s k a I s l .

Ar tedius harr ingtoni S a n M i g u e l I s l . K o d i a k I s l .

A r t e d i u s l a t e r a l i s S a n Q u i n t i n K o d i a k I s l . ; ? B e r i n g S e a
Ar ted ius meany i P t . A r e n a F i l l m o r e I s l .

A r t e d i u s n o t o s p i l o t u s P t . S a n T e l m o P u g e t S o u n d
A s e e l i o h t h y s r h o d o r u s M o s s B e a c h , S a n M a t e o C o . S i t k a

A s e m i o h t h y s t a y l o r i S t r a i t o f G e o r g i a S E A l a s k a

B l e p s i u s b i l o b u s B e l l a C o o l a B e r i n g S e a
B l e p s i u a a i r r h o s u s S a n S i m e o n B e r i n g S e a
C h i t o n o t u s p u g e t e n s i s S a n t a M a r i a B a y W o r k C h a n n e l

Clinoaottus acutiaeps B i g S u r R i v e r B e r i n g S e a
C l i n o a o t t u s a n a l i s A s c u n c i o n P t . C a p e M e n d o c i n o

Cl inoaot tus embryum P t . B a n d a B e r i n g S e a
Clinoaottus globiaeps G a v i o t a K o d i a k I s l .
C l i n o a o t t u s r e o a l v u s P t . R o m p i e n t e B r o o k i n g s

^ C o t t u s a l e u t i a u s S a n L u i s O b i s p o C o . B e r i n g S e a
Co i t us aspe r V e n t u r a R i v e r S e w a r d

D a s y a o t t u s s e t i g e r P u g e t S o u n d B e r i n g S e a
Enophrys b ison M o n t e r e y K o d i a k I s l .

Enophrys d iaeraus L y n n C a n a l A r c t i c

Enoph rys l uoas i P o r t M c N e i l l B e r i n g S e a
E n o p h r y s t a u r i n a S a n t a C a t a l i n a I s l . S a n F r a n c i s c o

Eurymen gyr inus K o d i a k I s l . B e r i n g S e a
G i l b e r t i d i a s i g a l u t e s P u g e t S o u n d B e r i n g S e a
Gymnooanthus galeatus n e a r W h a l e s I s l . B e r i n g S e a
G y r m o a a n t h u s p i s t i l l i g e r K o d i a k I s l . B e r i n g S e a ; A r c t i c ( 7 )
H e m i l e p i d o t u s h e m i l e p i d o t u s M o n t e r e y B a y B e r i n g S e a

H e m i l e p i d o t u s j o r d a n i S i t k a I s l . B e r i n g S e a
Hemi l ep ido tus sp inosus V e n t u r a P u f fi n B a y
Hemi lep idotus zapus A l e u t i a n I s i s . A r c t i c O c e a n

Hemitr ipterus bol in i H a k a i P a s s B e r i n g S e a
H e m i t r i p t e r u s v i l l o s u s K o d i a k I s l . B e r i n g S e a

l a e l i n u s b o r e a l i s P u g e t S o u n d B e r i n g S e a
I c e l i n u s b u r a h a m i L a J o l l a B e h m C a n a l

l a e l i n u s a a v i f r o n s S a n t a M a r i a B a y M o n t e r e y

l a e l i n u s fi l a m e n t o s u s C o r t e z B a n k N . B r i t i s h C o l u m b i a

l a e l i n u s fi m b r i a b u s M a n h a t t a n B e a c h M o n t e r e y

l a e l i n u s o a u l a t u s S a n D i e g o R e d o n d o I s l .

l a e l i n u s q u a d r i s e r i a t u s C a p e S a n L u c a s R u s s i a n R i v e r

l a e l i n u s s p , o f f L a J o l l a o f f I . a J o l l a
I c e l i n u s t e n u i s S a n B e n i t o I s i s . Q u e e n C h a r l o t t e I s i s .
l a e l u s a a n a l i c u l a t u s A l e u t i a n I s i s . B e r i n g S e a

o
o
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S P E C I E S
S o u t h e r n

R a n g e L i m i t B S N O W P C E G A

N o r t h e r n

R a n g e L i m i t

Icelus euvyops
l o e l u s s a u t i g e r
l a e l u s s p a t u l a
loe lus sp in iger
l a e l u s u n o i n a l i s

G u l f o f A l a s k a
G u l f o f A l a s k a

G l a c i e r B a y
Q u e e n C h a r l o t t e I s l .
G u l f o f A l a s k a

B e r i n g S e a
B e r i n g S e a
A r c t i c

B e r i n g S e a
B e r i n g S e a

Jordania r.onope
L e i o o o t t u s h i r u n d o
Lep toao t t us a rma tus
M a l a a o t t u s k i n o a i d i
M a l a a o t t u s z o n u r u s

D i a b l o C a n y o n
P t . B a n d a

S a n O u i n t i n B a y
P u g e t S o u n d
P u g e t S o u n d ( ? )

V a n c o u v e r I s l .

G a v i o t a P i e r

C h i g n i k
B e r i n g S e a ( ? )
B e r i n g S e a

Myoxoaepha lus jaok
Myoxoaephalus niger
Myoxoaephalus polyacanthoaeplialus
MyoxoaepJialus sp.
N a u t i a h t h y s o o u l o f a s o i a t u s

S E A l a s k a

A l e u t i a n I s i s .

W a s h i n g t o n C o a s t
W e l c o m e H a r b o u r

S a n M i g u e l I s l .

B e r i n g S e a
B e r i n g S e a
B e r i n g S e a
A l e u t i a n I s l .

B e r i n g S e a

n a u t i a h t h y s p r i h i l o v i u s
N a u t i a h t h y s r o b u s t u s
O l igoco t tus maau losus
O l i g o a o t t u s v i m e n s i s
O l i g o a o t t u s r u b e l U o

S t e v e n s P a s s a g e
W a s h i n g t o n C o a s t
n e a r W h i t e P t . , L o s A n g e l e s C o .
S a n N i c o l a s I s l .

S a n M a r t i n I s l .

B e r i n g S e a
A t t u I s l .

S e a o f O k h o t s k ; ? B e r i n g S e a
W e l c o m e H a r b o u r

F o r t B r a g g

Oligoaottus snyderi
O r t h o n o p i a s t r i a a i s
P a r i a e l i n u s h o p l i t i a u s
P h a l l o a o t t u s o b t u s u s
P o r o a o t t u s b r a d f o r d i

R i o S o c o r r o

S a n G e r o n i m o

C o r t e z B a n k

A l e u t i a n I s i s .

K o d i a k I s l . ; ? S E A l a s k a

S i t k a

M o n t e r e y
Q u e e n C h a r l o t t e S o u n d
B e r i n g S e a
B e r i n g S e a

Psyahro lu tes pa radoxus
Psyohrolutes phriotus
Radulinus asprellus
R a d u l i n u s b o l e o i d e s
R a d u l i n u s v i n a u l u s

P u g e t S o u n d
M o n t e r e y
L o s C o r o n a d o s I s i s .

S a n t a C a t a l i n a I s l .

S a n t a C r u z I s l .

B e r i n g S e a
N . O r e g o n
K o d i a k I s l .

L a n g a r a I s l .
D i a b l o C o v e

Rhamphooo t tus r i aha rdson i
Saorpaeniahthys marmoratus
S i g m i s t e s a a u l i a s
S i g m i s t e s s m i t h i
StelgistuxAm beringianum

S a n t a M o n i c a B a y
P t . A b r e o j o s
A l e u t i a n I s i s .

A l e u t i a n I s i s .

A l e u t i a n I s i s

B e r i n g S e a
S i t k a

B e r i n g S e a
B e r i n g S e a
B e r i n g S e a

S t e m i a s x e n o s t e t h u s

Stlegiaottus xenograrmus
S y n a h i r u s g i l l i
Thy r i saus anop lus
Tr i g l ops f o r fioa ta

A l e u t i a n I s i s .

A l e u t i a n I s i s .

S a n M i g u e l I s l .
A l e u t i a n I s i s .

G u l f o f A l a s k a

B e r i n g S e a
A l e u t i a n I s i s .

S i t k a

B e r i n g S e a
B e r i n g S e a

Tr i g l o p s m a o e l l u s
Triglops metopias
Tr ig lops p ingel i
Triglops saeptiaus
Zestioelus profundorum

P u g e t S o u n d
A u k e B a y
P u g e t S o u n d
G u l f o f A l a s k a

N . B a j a C a l i f o r n i a

B e r i n g S e a
B e r i n g S e a
A r c t i c

B e r i n g S e a
B e r i n g S e a

Compiled from Evermann and Goldsborough (1907), Gilbert and Burke (1912) Jordan, Evermann and Clark (1930), Schultz and DeLacy (1935-1936), Hubbs and
Schultz (1941), Bolin (1944, 1950), Schmidt (1950), Andriashev (1954), Wiliraovsky (1954, 1964), McAllister (1960), Peden (1964, 1970, 1972), Grinds
(1965), Hubbard and Reeder (1965), Quast (1968), Sandercock and Wilimovsky (1968), Bailey et al. (1970), DeLacy et al. (1972), Miller and Lea (1972),
Quast and Hall (1972), Fedorov (1973), Hart (1973), Wilson (1973), Lea (1974), Peden and Wilson (1976), Cowan and Wilimovsky (1978MS), Stein and Bond
( 1 9 7 8 ) , a n d m u s e u m r e c o r d s .

The genus Cot tue is composed of f reshwater spec. ies but C. a leut icu.s and C . a s p e r m a y b e f o u n d i n n e a r s h o r e m a r . i n e w a t e r s .
o
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T a b l e 4 . R a n g e o f m e r i s t i c v a r i a t i o n i n d o r s a l fi n s p i n e s o f c o t t i d g e n e r a o f t h e n o r t h e a s t P a c i fi c O c e a n .
S o l i d l i n e s i n d i c a t e d a t a f o u n d i n t h i s s t u d y ; b r o k e n l i n e s i n d i c a t e p u b l i s h e d d a t a .

G e n u s 5 6 7
N u m b e r o f 

8 9
D o r s a l 

10
F i n 

11
S p i n e s

12 13 14 151 16 171819202

A r t e d i e l l u s
A r t e d i u s

A s a e l i o h t h y a
Asemishthys
B l e p s i u s

C h i t o n o t u s
C l i n o c o t t u s
C o t t u s

D a s y a o t t u s
Enophrys

E u r y m e n
G i l b e r t i d i a
Gyrmocanthus
Hemilepidotus
H e m i t r i p t e r u s

( S p i n e s a n d r a y s n o t d i s t i n g u i s h e d )

l o e l i n u s
l a e l u s
J o v d a n i a
L e i o o o t t u s

L e p t o c o t t u s

M a l a a o c o t t u s

Myoxooephalus
N a u t i o h t h y s
Oligooottus
Ovthonop ias

P a r i a e l i n u s
P h a l l o a o t t u s
P o r o a o t t u s

P s y a h r o t u t e s
R a d u l i n u s

Rhamphoaottus
Soorpaeniohthy 
S i g m i s t e s
S t e l g i s t n m
S t e m i a s

s

S t l e g i o o t t u s
Synahipus
Thyp isaus
Trig lops
Z e s t i o e l u s

o
U J
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T a b l e 5 . R a n g e o f m e r i s t i c v a r i a t i o n i n d o r s a l fi n r a y s o f c o t t i d g e n e r a o f t h e n o r t h e a s t P a c i fi c O c e a n , S o l i d
l i n e s i n d i c a t e d a t a f o u n d i n t h i s s t u d y ; b r o k e n l i n e s i n d i c a t e p u b l i s h e d d a t a .

N u m b e r o f D o r s a l F i n R a y s
G e n u s 8 9 10 11 12 13 14 15 16 17 18 19 20 21222324252627282930313 2

A r t e d i e l l u s
A r t e d i u s
A s a e l i o h t h y s
Asemiahthys
B l e p s i u s

1

C h i t o n o t u s
C l i n o a o t t u s
C o i t u s

D a s y a o t t u s
Enophrys

E u r y r h e n
G i l b e r t i d i a ( To t a l 
Gyrmooanthus
H e m i l e p i d o t u a
Hemitpipterus

d o r s a l fi n c o u n t s )

I c e l i n u s
l a e l u s
J o p d a n i a
L e i o o o t t u a
L e p t o o o t t u s

M a l a o o a o t t u s

Myoxoaephalua
N a u t i o h t h y s
O l i g o c o t t u a
Opthonop ias

P a r i a e l i n u s
P h a l l o o o t t u s
P o p o e o t t u a

Psyohpo lu tes
R a d u l i n u s

Rhixmphocottus
Gaoppaenichthys
S i g m i s t e s
Stelgistrum
S t e p n i a s

St leg iaot tus
Synahirus
Thyv i saus
Tr ig lops
Z e s t i a e l u s

O
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T a b l e 6 . R a n g e o f m e r i s t i c v a r i a t i o n i n a n a l fi n r a y s o f c o t t i d g e n e r a o f t h e n o r t h e a s t P a c i fi c O c e a n , S o l i d l i n e s i n d i c a t e

d a t a f o u n d i n t h i s s t u d y ; b r o k e n l i n e s i n d i c a t e p u b l i s h e d d a t a .

G e n u s 6 7 8 9 10 11 12
N u m b e r o f A n a l F i n R a y s
13 14 15 16 17 181920212223242526272829303132333 4

A v t e d i e l l u s
A r t e d i u s

A a a e l i a h t h y s
Aaetniohthys
B l e p s i u a

C h i t o n o t u s
C l i n o a o t t u s
C o t t u s

Dasyao t tus
Eriophmjs

Euvymen
G i l b e r t i d i a

Gyrmooanthus
Hemi l ep i do tus
Bemitpipterus

l o e l i n u s
l o e l u s
J o v d a n i a
L e i o a o t t u s
L e p t o c o t t u s

M a l a o o o o t t u s
Myoxooephalus
N a u t i o h t h y s
O l i g o o o t t u s
O r t h o n o p i a s

P a r i a e l i n u s
P h a l l o s o t t u s
P o p o a o t t u s

P s y o h r o l u t e s
B a d u l i n u s

Rhamphoaottus
Saoppaeniohthy 
S i g m i s t e s
S t e l g i s t p u m
S t e r m i a o

s

S t l e g i o o t t u s
Synahipua
Thypinous
T p i g t o p s
Z e s t i c e L u s

o
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T a b l e 7 . R a n g e o f m e r i s t i c v a r i a t i o n i n p e c t o r a l fi n r a y s o f c o t t i d g e n e r a o f t h e n o r t h e a s t
P a c i fi c O c e a n , S o l i d l i n e s i n d i c a t e d a t a f o u n d i n t h i s s t u d y ; b r o k e n l i n e s i n d i -
c a t e p u b l i s h e d d a t a .

G e n u s 10 11 12 13
N u i r i b e r o f P e c t o r a l F i n R a y s

14 15 16 17 2 1823 1924 2025 2126 8 2 27 2

A p t e d i e l l u s
A r t e d i u s

A s a e l i c h t h y s
Asemiohbhys
B l e p s i u s

C h i t o n o t u s
C l i n o o o t t u s
C o i t u s

D a s y c o i t u s
Enophrys

Eurymen
G i l b e r t i d i a
Gyrmooanthus
H e m i l e p i d o t u s
H e m i t p i p t e r u s

l o e l i n u s
I c e l u s

J o r d a n i a
L e i o a o t t u s
L e p t o o o t t u s

M a l a a o o o t t u s
Myoxoaepihalus
N a u t i c h t h y s
O l i r j o c o t t u s
O r t h o n o p i a s

P a v i o e l i n u s
P h a l l o o o t t u s
P o p o a o t t u s

P s y c h p o l u t c s
R a d u l i n u s

Rhamphoaottus
Sooppiaeniai i thys
S u j m i s t e s
Stelgistpum
S t e m i a s

S t l e g i e o i t u s
Synchipus
Thyp iscus
Tpiy Lops
Z e s t i c e l u s

Cs
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T a b l e 8 . R a n g e o f m e r i s t i c v a r i a t i o n i n p e l v i c fi n r a y s o f
c o t t i d g e n e r a o f t h e n o r t h e a s t P a c i fi c O c e a n , S o l i d

l i n e s i n d i c a t e d a t a f o u n d i n t h i s s t u d y ; b r o k e n l i n e s
i n d i c a t e p u b l i s h e d d a t a .

G e n u s

N u m b e r 
0 1

o f 
2

P e l v i c 
3

F i n 
4

R a y s
5

A r t e d i e l l u s
A r t e d i u s

Asae l i oh thys
Asemiahthys
B leps ius

C h i t o n o t u s
C l i n o c o t t u s
C o i t u s

D a s y o o t t u s
Enophrys

Eurymen
G i l b e r t i d i a

Gyrmocanthus
Hemi lep idotus
Hemi t v ip te rus

l a e l i n u s
l o e l u s
J o r d a n i a
L e i o o o t t u s
L e p t o a o t t u s

M a l a o o a o t t u s
Myoxoaephalus
Naut iah thys
O l i g o a o t t u s
Ovthonopias

P a v i a e l i n u s
P h a l l o a o t t u s
P o v o a o t t u s

Psyahvolutes
R a d u l i n u s

Rhamphoaottus
Saovpaeniahthys
S igmis tes
S te lg i s t vum
S t e v n i a s

S t l e g i a o t t u s
Synahirus
Thyr isaus
T v i g l o p s
Z e s t i a e l u s
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T a b l e 9 . R a n g e o f m e r i s t i c v a r i a t i o n i n v e r t e b r a e o f c o t t i d g e n e r a o f t h e n o r t h e a s t P a c i fi c O c e a n , S o l i d l i n e s i n d i c a t e d a t a
found in this study; broken lines indicate published data.

G e n u s 25 26 27 28 29 30 31 5 3236
N u m b e r o f 

33 3437 38
V e r t e b r a e
339 40 41 42 43 44 45 46 47 4 48495

A r t e d i e l l u s
A r t s d i u s

A s a e l i a h t h i j s
Asemichthya
B l e p s i u s

C h i t o n o t u s
C l i n o a o t t u 3
C o i t u s

Dasyao t tus
Enophrys

Eurymen
G i l b e r t i d i a
Gymnoaanthus
Hemilepidotus
Ifemitr ipterus

I c e l i r m s
I c e l u s
J o r d a n i a
L e i o a o t t u s

L e p t o o o t t u s

M a l a a o o o t t u s

Myoxocephalus
N a u t i a h t h y s
O l i g o c o b t u s
Or thonop ias

P a v i a e l i n u a
P h a l l o a o t t u s
P o r o c o t t u s

P s y a h r o l u t e s
R a d u l i n u s

Rhamphooottus
Saovpaen iah th i j s
S i g m i s t e s
S i e l g i s i n t m
S t s r n i a s

S t l e g i o o t t u s
S y n a f d m s
Thyv isaus
Tv igLops
Z e s t i a e l u s

05152535

O
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Table 10 .Range and distribution of meristic variation in dorsal fin spines of cottid species of the
northeast Pacific Ocean. Numbers indicate frequency of counts made in this study, X
i n d i c a t e s d a t a f r o m t h e l i t e r a t u r e .

N u m b e r o f d o r s a l fi n s p i n e s
S p e c i e s 5 6 7 8 9 10 11 12 13 14 151 N 16 171819202

Artediel lua pac-ifious 4 26 X 3 0
A p t e d i u s c o m l l i n u s 2 3 8 4 0
A v t e d i u s o r e a s e r i 6 4 4 5 0

' A p t e d i u a f e n e s t r a l i s 2 4 7 1
5 0

Aptedius harpingtoni 5 0 5 0

A p t e d i u s l a t e p a l i s X 1 9 7 2 1 0 0
Aptedius rneanyi 4 2 8 3 2
Aptedius notoepilotus 3 0 1 3 1
Aseelichthya phodopus X 8 4 2 X 5 0
Asemiahthys taylopi 1 0 1 8 2 3 0

B l e p s i u s b i l o b u s 3 2 3 1 3 6
Blepsius aivphosus X13 3 7 5 0
Ch i t ono tus puge tena i s 1 2 46 1 5 0
C l i n o a o t t u s a o u t i o e p s X 4 4 5 0
C l i n o o o t t u a a n a l i s 2 9 1 3 0

Clinoaottus embpyum 3 4 7 X 5 0
Clinoaottus globiaeps 1 2 8 1 3 0
C l i n o a o t t u s p e a a l v u s 2 2 8 3 0
C o t t u s a l e u t i a u s X 4 7 3 5 0
Coi tus aspep X4 4 6 X X 5 0

D a s y o o t t u s s e t i g e r 1 24 24 1 5 0
Enophpys b ison 3 0 3 2 3 5
Enoplwys d ioeraus 4 6 3 4 0

EnopAipys luaasi 1 5 2 2 6

Enophpys tauv ina 1 15 X 1 6

Eupymen gypinus 1 1

Gi lbept id ia s igalutes S p i n e s a n d r a y s w e r e n o t d i s t i n g u i s h e d , s e e d o r s a l fi n r a y s f o r c o u n t
Gytmooanthus galeatus 12 37 1 5 0
G y t m o a a n t h u s p i s t i l l i g e p 15 5 3 X 5 0

flemilepidotus hemilepidotus 3 4 6 1 X 5 0

H e m i l e p i d o t u s j o p d a n i 1 4 9 X 5 0
Hern i lep ido tus sp inosus 2 4 6 5 0
Hemi lep ido tus sapus 6 X 6

i l e m i t p i p t e r u s b o l i n i X 1 7 39 3 5 0
H e m i t r i p t e p u a v i I l o a n s 1 6 1X  a

l a e l i n u s b o r e a l i s 9 2 7 X 3 6
l a e l i n u a b u p c h a m i 5 1 6
l a e l i n u s a a v i f p o n s 2 4 6 3 0
l a e l i n u s fi l a m e n t o s u s 1 2 1 8 X 2 5

l a e l i n u s fi m b r i a t u s 1 2 3

l a e l i n u s o a u l a t u s 2 2

l a e l i n u s q u a d r i s e v i a t u s 2 2 1 6 1 3 0

l a e l i n u s s p . U n k n o w n

I a e l i n u s t e n u i s 2 2 8 X 3 0

Tae Ius aafia Liau In tus 2 4 6

Cb
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Number o f Dorsa l F in Sp ines
S p e c i e s 5 6 7 89 10 11 12 13 14 15 16 1 17N 18

l o e l u s e u r y o p s X

loelus saut iger 6 5 1 1
' l o e l u s s p a t u l a 1 2 4 3 2 8

l o e l u s s p i n i g e v 2 2 1 2 2 5
l o e l u s u n o i n a l i s 1 2 1 2

Jo rdan ia zonope 14 6 3 5 0
L e i o o o t t u s h i v u n d o 4 1 5
Lep tooo t t us a rma tus 4 34 2 1 5 0
M a l a o o t t u s k i n o a i d i 2 3 4 4 4 0
M a l a o o t t u s z o n u v u s 2 1 8 2 0

Myoxooephalus jack X 2 3 2 6 1 5 0
Myoxooephalua uiger X 4 1 9 5 0
Myoxoaephalus po lyaoanthocephalus 2 1 2 9 5 0
Myoxooephalus sp. X X 1 1
N a u t i a h t h y s o o u l o f a s o i a t u s 36 4 1 5 0

Naut iohthys pr ib i lov ius X 1 6 3 X 1 9
N a u t i a h t h y s r o b u s t u s 1 4 5

Ol igoaot tus rnaau losus 3 3 1 7 5 0

O l i g o a o t t u s r i m e n s i s 1 4 3 6 5 0
O l i g o a o t t u s v u b e l l i o 2 6 2 4 5 0

O l i g o a o t t u s s n y d e r i X 2 9 2 1 5 0
O r t h o n o p i a s t v i a a i s 3 2 7 5 0
Pavioel inus hopl i t iaus 6 1 4 5 0
P h a l l o a o t t u s o b t u s u s 2 7 4 1 3

P o r o o o t t u s b r a d f o p d i 2 2 4 X 2 6

Psyoh ro lu tes pa radoxus 1 8 2 1 1 1 5 0

P s y o h r o l u t e s p h r i a t u s X 7 2 9

R a d u l i n u s a s p v e l l u s X 4 6 4 5 0

R a d u l i n u s b o l e o i d e s 1 4 X X 5
R a d u l i n u s v i n o u l u s 2 2

Rhamphooo t tus r i oha rdson i 9 1 8 2 2 9

Saorpaeniahthys marmoratus X X 1 4 2 8 8 5 0

S i g m i s t e s a a u l i a s 7 4 0 3 5 0

S i g m i s t e s s m i t h i 1 1 9 1 1

S te l g i s tPum be r i ng ianum 1 3 4

S t e m i a s x e n o s t e t h u s 1 9 1 0

S t leg ioo t tus xenogrammus X

S y n o h i r u s g i l l i 1 20 9 2 5 0

Thyrisaus anoplus X

T r i g l o p s f o r fi o a t a 2 8 2 2 X 5 0

Tr i g l o p s m a o e l l u s 1 1 9 2 0

Triglops metopias 3 7 1 1 1

Trig Lops pingeli 1 2 1 53 2 X 7 7

T r i g l o p s s o o p t i a u s 6 23 3 3 2

Zes Licelus profundorum X 2 X 2

19 20 2

1—■>.
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T a b l e 1 1 . Range and distribution of meristic variation in dorsal fin rays of cottid species of the northeast Pacific Ocean, N u m b e r s
i n d i c a t e f r e q u e n c y o f c o u n t s m a d e i n t h i s s t u d y, X i n d i c a t e s d a t a f r o m t h e l i t e r a t u r e .

S p e c i e s 8 9 10 11 12 13 14
N u m b e r 
15 16

o f d o r s a l 
17 2

fi n 
23 18

r a y s
24 19 25 20 26 212 27 28 292 N 30

Ar ted ie l lus pac ifiaus
A r t e d i u s a o r a l l i n u s
A r t e d i u s o v e a s e n
APtedius fenestral is
Artedius havringtoni

7

4

16

38

7

10
8

1

0 3

1 6 33
3 38

1
8

3 0

4 0

5 0

5 0

5 0

A r t e d i u s l a t e r a l i s

Artedius meamji
Artedius t iotospi lotus
A s o e l i c h t h y s r h o d o r u s
A s e m i o h t h y s t a y l a r i

1

1

1

3

2 2 

2 2

9

1

8

8

5 3 9

2 7

9 29 2 1

9 9

3 2

3 1

5 0
3 0

B l e p s i u s b i l o b u s
B l e p s i u s a i r r h o s u s
Chitonotus pugetensis
Clinoaottus aautiaeps
C l i n o o o t t u s a n a l i s

1

1

2

14
42 2 

0

9 2 6

2 2 1

52 1 2

7

X1

1 2

5 23 1 2
3 6

5 0

5 0
5 0

3 0

Clinooottus embryum
Clinoaottus globiaeps
C l i n o a o t t u s r e a a l v u s
C o i t u s a l e u t i a u s
Co i t us aspe r

1

X X

X

31

2

11

7 1 1

5 2 3

9 1

X 3X31 1

XX29 2

6

1

5 0

3 0

3 0

5 0
5 0

D a s y a o t t u s s e t i g e r
Enophrys bison
Enophrys d ioeraus
Enoph rys l uaas i
E n o p h r y s t a u r i n a 1

X2

15 X

4

1 1 9

27 2

7 6

2 19

26

2 7

5

4 5 0

3 5

4 0

2 6

1 6

Eurymen gyr inus
Gi lber t id ia s iga lu tes ( T o t a l 
Gyrmocanthus galeatus
Gymnoaanthus pisii l l iger
Hemilepidotus hemilepidotus

d o r s a l fi n c o u n t s )

4

X

2 7

8

1 9 

5

X

3 7

12 3 8 X

1 X

1 2 0 2 1 8
1

5 0
5 0

5 0

5 0

H e m i l e p i d o t u s j o r d a n i
Hemilepidotus spinosus
Hemi lep ido tus zapus
H e m i t r i p t c r u s b o l i n i
H e m i t r i p t e v u s v i l l o s u s

14 28
2

7
6

1
X

X X

X

1

3

2 6

0

16

4

4

31

1

X

X

5 0

4 8

6

5 0
8

l a e l i n u s b o r e a l i s
l a e l i n u B b u r o h a m i

l a e l i n u s a a v i f r o n s
I c e l i n u s fi l a t n a n t o s u s
l o e I i n u s fi m b r i a t u s

11

6

7 1

15 5 1X

X 3
2

3 15 2

2 1

3

1

3 6

6

4 0

3 0
3

l a a l i n u s o a u l a t u s

l a e l i n u s q u a d r i s e r t a b u s
l a e l i n u s s o .
l a e l i n u s t e n u i s
Ice Ius a,.ina LLc.u Latus

2 8 1 8

X1 1

2

U n k n o w n

1 2 1 6 2

1 5

2

3 0

3 0

6

31 3
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N u m b e r o f d o r s a l fi n r a y s
S p e c i e s 8 9 10 11 12 13 14 15 16 17 18 19 20212223242526272829303132 N

l o e l u s e u r y o p s X

l o e l u s a a u b i g e r 7 4 1 1

loelus spatula X X 120 7 X 2 8
l o e l u s s p i n i g e v 3 1 0 1 2 2 5
l o e l u s u n o i n a l i s 2 6 4 1 2

Joi ’dania zonope X3 35 21 5 0
L e i o o o t t u s h i m n d o 1 4 5
Lep toao t tus a r rna tus XX20 2 8 2 X 5 0
M a l a o o t t u s k i n o a i d i 6 2 6 4 0
M a l a o o t t u s z o n u v u s X2 12 6 2 0

Myoxocephalus jack X 8 239 X 1 5 0

Myoxoaephalus niger X 13 6 31 X 5 0
Myoxocephalus polyaoanthooephalus X1 3 4 41 1 5 0

Myoxocephalus sp. X X I X 1

Nau t ' Loh thys oau lo faso ia tus 4 18 24 4 5 0

N a u t i c h t h y s p r i b i l o v i u s X11 5 2 X 1 8
Nau t i oh thys Tobus tus X4 1 5
O l i goco t t us maou losus X X 38 2 1 5 0
Oligocottus vlmensis X 3 8 3 9 5 0
O l i g o c o t t u s v u h e l l i o 21 3 2 6 5 0

O l i g o c o t t u s s n y d e r i X7 34 9 5 0

O v t h o n o p i a s t r i a d s 1 422 3 3 0
P a r i c e l i n u s h o p l i t i o u s 1 2 8 2 0
P h a l l o c o t t u s o b t u s u s 10 3 X 1 3
P o r o a o t t u s b r a d f o r d i X7 1 8 1 X ? X ? 2 6

Psyohro lu tes pa radoxus XX27 1 5 X 5 0
P s y o h r o l u t e s p h r i o t u s 3 6 9

R a d u l i m i s a s p r e l l u s X13 27 01 5 0
R a d u l i n u s b o l e o i d e s 3 2 X 5
R a d u l i n u s v i n c u l u s 2 2

Rhamphooottus riohardsoni 22 5 2 2 9

Soonpaeniahthys marmoratus XX11 31 8 5 0

S i g m i s t e s o a u l i a s 4 32 4 1 5 0

S i g m i s t e s s m i t h i 3 5 3 1 1

S t e l g i s t r u m b e r i n g i a n u m 1 2 1 4

S t e r u i a s x e n o s t e t h u s 16 3 1 0
S t leg ico t tus xenogrammus X

S y n o h i r u s g i l l i 4 30 6 1 5 0
Thyv isaus anop lus X

T r i g l o p s f o r fi c a t a 3 11 182 5 1 1 0

Tr i g l o p s m a a e l l u s 2 2 6 1 9 2 0

Tr i g l o p s m e t o p i a s 13 4 1 2 1 1
T r i g l o p s p i n g e l i 10 39 22 10 X 1 X 8 2

T r i g l o p s s c e p t i c u s 15 13 4 3 2

Ze s t i ce tu s p ro fu n d o ru m 1 1 X X 2

5

u , )
«
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T a b l e 1 2 . R a n g e a n d d i s t r i b u t i o n o f m e r i s t i c v a r i a t i o n i n a n a l fi n r a y s o f c o t t i d s p e c i e s o f t h e n o r t h e a s t P a c i fi c O c e a n , N u m b e r s i n d i c a t e

f r e q u e n c y o f c o u n t s m a d e i n t h i s s t u d y , X i n d i c a t e s d a t a f r o m t h e l i t e r a t u r e .

N u m b e r o f a n a l fi n r a y s
S p e c i e s 6 7 8 9 10 11 12 13 14 15 16 17 181920212223242526272829303132333 4 N

A p t e d i e l l u s p a a i fi a u s
A v t e d i u s a o v a l l i n u s

5 1 7 7
3 2

1 3 0

4 0

A r t e d i u s c r e a s e v i 10 38 2 5 0

A r t e d i u s f e n e s t v a l i s 12 8 3 X 5 0

A r t e d i u s h a r r i n g t o n i X X 3 6 2 2 1 5 0

A r t e d i u s l a t e r a l i s 10 9 8 1 1 0 0

A r t e d i u s m e a n y i
A r t e d i u s n o t o s p i l o t u s
A s c e l i c h t h y s r h o d o r u s
A s e m i a h t h y s t a y l o r i

2 1 0 

5

2 0

4 2 2

X 4 4 6 

2 2 

X

8

3 2

3 1

5 0

3 0

B l e p s i u s b i l o b u s
B l e p s i u s o i r r h o s u s
C h i t o n o t u s p u g e t e n s i s
C l i n o c o t t u s a e u t i o e p s
C l i n o a o t t u s a n a l i s

1X13 3

1

0

2

6

9

X17

1 8

31 2

132

334 11

3

2
3 6
5 0

5 0

5 0

3 0

C l inoaot tus embryum
C l i n o a o t t u s g l o b i a e p s
C l i n o a o t t u s r e c a l v u s

1

1X7

35 4

2 4

2

X1

5

2 X

5 0

3 0

3 0

C o t t u s a l e u t i a u s X12 3 8 X X 5 0

Co i t us aspe r X X4 36 01 5 0

D a s y a o t t u s s e t i g e r
Enophrys b ison
Enophrys d iaeraus
Enoph rys l uaas i
E n o p h r y s t a u r i n a 4 1 2

9

1

25

6

1

4

9

4

2 9

1

7

13 0 1 2 2 1 5 0

3 5
4 0

2 6

1 6

2

Eurymen gyr inus
G i l b e r t i d i a s i g a l u t e s
Gymnoaanthus galeatus
Gyrmoaanthus pist i l l iger
Hemi lep idobus hemi l ep ido tus

5

X

19 1

X

8

1

5 2

1

4 2 X

1 

45

X

X18

4X  

3 2 X

5 0

5 0

5 0

5 0

5 0

H e m i l e p i d o t u s j o r d a n i
Hemilepidotus spinosus
Hemi lep ido tus sapus
H e m i t r i p t e r u s b o l i n i
H e m i t r i p t e r u s v i l l o s u s

20

1

9 2

X

X

1

6

24

1

13

4 2

2

3 7 X

4

4 8

6

5 0

8

3 6

l a e l i n u s b o r e a l i s 6 1 2 9 9 6

l a e l i n u s b u r a h a m i 1 1 4 3 0

l a e l i n u s a a v i f r o n s 3 10 7 1 3 0

l a e I i n u s fi l a m e n t o s u s 3 1 5 1 0 2 3

l a e l i n u s fi m b r i a t u a 3

2

l a e l i n u s o a u l a t u s 1 1 3 0

l a e l i n u s q u a d r i s e r i a t u s
l a e l i n u s s p .
l a e l i n u s t e n u i s

2 0 2

U n k n o w n
2 4 18 3

2 7

6

l a e l u s a a n a l i a u l a t u s 14 1
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N u m b e r o f a n a l fin r a y s
S p e c i e s 6 7 8 9 10 11 12 13 14 15 16 17 1819202122232425 26 27 28 29 30 31 N 32

l o e l u s e u r y o p s X X

laelus saut iger 10 1 1 1
loelus spatula X X 3 2 3 2 X 2 8
loelus spiniger X 6 1 5 4 2 5
l o e l u s u n o i n a l i s 2 7 3 1 2

Jovdania zonope X18 3 2 5 0
L e i o a o t t u s h i r u n d o 2 3 5
L e p to c o t t u s a r m a tu s 1 31 16 2 XX 5 0
M a l a a o t t u s k i n o a i d i 216 18 2 3 8
M a l a a o t t u s z o n u r u s X X 1 0 1 0 2 0

Myoxooephalus jaok X 6 4 2 2 X 5 0
Myoxooepha lus n iger 9 2 6 1 5 5 0

Myoxooephalus po lyaoanthoaephalus XX310 37 X 5 0
Myoxooephalus sp. X X 1 X X 1
N a u t i o h t h y s o o u l o f a s o i a t u s 1 0 1 2 2 8 8 1 5 0

N a u t i o h t h y s p r i b i l o v i u s X8 9 1 X X 1 8
Nautiohthys vobustus 3 2 5
O l igoao t tus maou losus 6 3 4 1 0 5 0
O t i g o a o t t u s v i m e n s i s X 4 6 4 5 0

O l i g o o o t t i i s r u b e l l i o 17 6 2 7 5 0

O l i g o a o t t u s s n y d e r i X 1 4 1 8 5 0
O r t h o n o p i a s t r i a d s 4 2 6 3 0
P a d c e l i n u s h o p l i t i o u s 6 4 1 2 0
P h a l l o o o t t u s o b t u s u s

6 4 2 1 1 3
P o r o o o t t u s b r a d f o v d i X23 3 X 2 6

Psyahro lu tes p iaradoxus 4 2 36 X 8 5 0

P s y o h v o l u t e s p h r i o t u s 1 8 X 9
Padulinus aspivellus X X 31 18 1 5 0
H a d u l i n u s b o l e o i d e s 1 4 X 5
R a d u l i n u s v i n a u l u s 2 2

Rhamphooot tus v iohardson i 2 24 3 2 9
Saorpaeniahthys mannoratus X X 4 2 8 5 0
S i g r n i s t e s c a u l i a s 13 24 3 1 5 0
S i g m i s t e s s m i t h i X2 8 1 1 1
S t e l g i s t r w n b e r i n g i a n u m 4 4

S t e m i a s x e n o s t e t h u s 17 2 1 0
S t l e g i a o t t u s x e n o g r a / m i u s X

S y n o h i v u s g i l l i X7 39 4 5 0
Thyi'isous anoplus X

T r i g l o p s j ' o r fi o a t a 2 3 10 20 13 25 0

Triglops maoellus 3 2 9 5 1 2 0
Tr i g l o p s m e t o p i a a 2 114 2 1 1 1

T r i g l o p s p i n g e l i 110 35 26 3 X X X X 7 5

Triglops saeptious 2 0 1 0 2 3 2
Z e s t i o e l u s p r o f u n d o n m X 2 X X 2

33 34 
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Ta b l e 1 3 . R a n g e a n d d i s t r i b u t i o n o f m e r i s t i c v a r i a t i o n i n p e c t o r a l fi n r a y s o f c o t t i d s p e c i e s o f t h e n o r t h e a s t
P a c i fi c O c e a n , N u m b e r s i n d i c a t e f r e q u e n c y o f c o i m t s m a d e i n t h i s s t u d y , X i n d i c a t e s d a t a f r o m t h e
l i t e r a t u r e .

S p e c i e s 10 11 12 13 14
N u m b e r 

15
o f p e c t o r a l 

16 17
fi n r a y s

18 19 20 21 8
A s y m m e t r y

2223242526272N L > R R > L

A v t e d i e 
A r t e d i u s 

I l u s p a o i fi a i i s
a o r a l l i n u s 4 7 0 6

27 22 1 1 6 0 1 1

8 0 2
A v t e d i u s o v e a s e r i 6 8 2 1 2 1 0 0 6 4

A r t e d i u s f e n e a t r a l i s 5 5 9 X 1 0 0 3

A r t e d i u s h a r r i n g t o n i 4 94 2 1 0 0 2

A r t e d i u s l a t e r a l i s 13 169 1 8 2 0 0 1 1

Artedius meanyi
A r t e d i u s n o t o s p i l o t u s
A s a e l i o h t h y s r h o d o r u s
A a e m i a h t h y s t a y l o r i

24

4

3 8 X

2 4 8

8

8

0

4

a

8

6

4

2

6 2
6 2

1 0 0

6 0

1

1

2

1
1

2

B l e p s i u s b i l o b u s
B l e p s i u s a i r r h o s u s
C h i t o n o t u s p u g e t e n s i s
C l i n o o o t t u s a o u t i o e p s
C l i n o a o t t u s a n a l i s

X95 5

26 7 6

18

5 6 3

4

7

2 4

4

5 2 4 4

7 2

1 0 0

1 0 0

1 0 0

6 0

2

3

1

6

2

C l inooo t tus embryum
C l i n o a o t t u s g l o b i e e p s
C l i n o o o t t u s r e a a l v u s

X4

X

1

9

5

4

6

5

1

4

5 4

9 9

6 0

6 0

3

3

3

1

2

C o i t u s a l e u t i a u s X 6 4 3 6 X 1 0 0 2

C o i t u s a s p e r 1 8 5 6 2 6 X 1 0 0 2 2

D a s y o o t t u s s e t i g e r
Enophrys b i son
Enophrys d ioeraus
Enoph rys l ucas i
E n o p h r y s t a u r i n a

X

9

2

X

6 2

34

35

3 2

8

7 3 X

5 1

X

4 20 7 66 3 1 0 0

7 0

8 0

5 2

3 2

3

3

1

5

2

2

Eurymen gyr inus
G i l b e r t i d i a s i g a l u t e s
Gyrrmooanthus galeatus
G y m n o o a n t h u s p i s t i l l i g e r
Hemilepidotus hernilepidotus

1 1 7

X

1 3

51

X

8 4

1 3

X 36

3

6

6 4 X

87 7

4 X 4

1 0 0

1 0 0

1 0 0

1 0 0

6

1

3

6

4

1

2

H e m i l e p i d o t u s j o r d a n i
Hemilepidotus spinosus
Hemilepidotus sap.-us
H e m i t r i p t e r u s b o l i n i
H e m i t r i p t e r u s v i l l o s u s

6 7 6
1 0

1 4
X

8 8 1 

2

2

1 0

2 6 

13
6 8 

1
6

1 0 0

9 6

1 2
1 0 0

1 6

3

4

1

3

4

l o e l i n u s b o r e a l i s 9 18 2 4 3 7 2 4 4

l o e l i n u s b u r o h a m i X 2 10 X 1 2

l o e l i n u s c a v i f r o n s 6 4 5 9 6 0

l o e l i n u s fi l a r n e n t o s u s 9 4 3 3 6 0 6

l o e l i n u s fi m b r i a t u s 6 6

l o e l i n u s o a u l a t u s 4 4

loel inus quadr iser iatus
l o e l i n u s s p .
l o e l i n u s t e n u i s

10

8

40 0

48 4

1 6 0

6 0

2

3

l o e l u s a a n a l i o u l a t u s 5 7 1 2
C n
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S p e c i e s 10 11 12 13 14
N u m b e r o f p e c t o r a l 

15 16 17
fi n r a y s

18 19 20 21 8
A s y m m e t r y

2223242526272M L > R R > L

l a e l u s e u vyo p s
l a e l u s s o u t i g e v
l a e l u s s p a t u l a
l a e l u s s p i n i g e r
l a e l u s u n o i n a l i s

X

216 4
18 34 4 X

42 8
7 1 7

2 2 2

5 6

5 0 2

2 4 1

Jordan ia zonope
L e i o a o t t u s h i r u n d o

1 9 6 3

1 0
1 0 0 3

1 0
L e p t o a o t t u s a r m a t u s
M a l a a o t t u s k i n a a i d i

X32 56 21

6 4 4 2 6
1 0 0 3 1

7 6 2 2
M a l a a o t t u s z o n u r u s 224 12 2 X 4 0 1 4

Myoxoaephalus jaok
Myoxooephalus niger
Myoxoaephalus po lyaaanthooephalus
Myoxooepihalus sp.
N a u b i a h t h y s o a u l o f a s a i a t u s 5 9 5

6

X

14 76 0 1
9 2 2

2 2 6 2 1 6
X I X

1 0 0 2 2

1 0 0 4

1 0 0 5 2

1

1 0 0 1

N a u t i a h t h y s p r i b i l o v i u s
N a u t i a h t h y s r o b u s t u s
O l i g o a o t t u s m a o u l o s u s
O l i g o a o t t u s v i m e n s i s
O l i g o a o t t u s v u b e l l i o

1

6

6

2

1 6

8 6

2

1 8 
6

29

8

9 2

1 8
2

2 3 8

1 0

1 0 0 2 1

1 0 0 1

1 0 0 1 1

O l i g o a o t t u s s n y d e r i
O v t h o n o p i a s t v i a c i s
P a r i a e l i n u s h o p l i t i a u s
P h a l l o a o t t u s o b t u s u s

2 1 1 

X

8 2

5 6

4

1 5

5

4

3 2

9 2

1 0 0 1 2

6 0 1 1

3 6

2 6 1

P o p c a o t t u s b r a d f o r d i 8 4 4 5 2 1 1

Psyah ro lu tes pa radoxus
P s y a h r o l u t e s p h r i a t u s
R a d u l i n u s a s p v e l l u s
R a d u l i n u s b o l e o i d e s

139 10

2

X

7

4

38

4

46

X2

X 9 

12 4 X

1 0 0

1 8

5 0

1 0

5

1

2

1

R a d u l i n u s v i n a u l u s 4 4

Rhamphoaot tus p iahardson i
Saoppaeniahthys mapmopatus
S i g m i s t e s a a u l i a s
S i g m i s t e s s m i t h i
S te lg i s tpum bep ing ianum

43

1

6 38
6 80
7 5

7 1 4

2

4 1

4 1

6

5 8

1 0 0

1 0 0

2 2

8

3

3

5

1

5

1

2

2

S t e m i a s x e n o s t e t h u s X13 7 2 0

Stlegiaottus xenogpamtus
S y n a h i p u s g i l l i
Thypisaus anoplus
T p i g l o p s f o p fi a a t a

X

X

27

14

62

62

9

20 4 1 0 0

9 8

2

2

2

5

Tr i g l o p s m a a e l l u s
Tp ig lops rne top ias
T p i g l o p s p i n g e l i
T p i g l o p s s a e p t i a u s
Zest iae lus ppofundopum

7 2 7 5

4 16 101

2

5
2 9

32 0

X

3 8

3

4 X

2 4

3 9

2 2

1 5 0

6 4

4

2

1

2

2

2

4

: i ‘
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T a b l e 1 4 . R a n g e a n d d i s t r i b u t i o n o f m e r i s t i c v a r i a t i o n i n p e l v i c
fi n r a y s o f c o t t i d s p e c i e s o f t h e n o r t h e a s t P a c i fi c
O c e a n , N u m b e r s i n d i c a t e f r e q u e n c y o f c o u n t s m a d e i n
t h i s s t u d y , X i n d i c a t e s d a t a f r o m t h e l i t e r a t u r e .

N u m b e r o f p e l v i c fi n r a y s A s y m m e t r y
S p e c i e s 0 1 2 3 4 5 N L > R R > L

Arted-Let tus pad ficus
A v t e d i u s o o r a l l i n u s

6 0

8 0

6 0

8 0

A r t e d i u s c v e a s e v i 1 0 0 1 0 0

A v t e d i u s f e n e s t r a l i s 1 0 0 1 0 0

Av ted ius havv ing ton i 1 0 0 1 0 0

A v t e d i u s t a t e v a t i s 2 0 0 2 0 0

Avtedius meanyi
Av ted ius no tosp i t o tus
Asael ichthys vhodovus
Asemiahthys tay lov i

1 0 0

6 5 8

6 2

6 0

6 4

6 2

1 0 0

6 0

2

B leps ius b i l obus
Blepsius a ivvhosus
Chi tonotus pugetensis
C l inoco t tus aou t ioeps
C l i n o a o t t u s a n a l i s

4

7 2

1 0 0

9 6

1 0 0

6 0

7 2

1 0 0

1 0 0

1 0 0

6 0

2

Clinoaottus embvyum
Cl i noco t t us g l ob i ceps
C l i n o a o t t u s v e c a l v u s

1 0 0

6 0

6 0

1 0 0

6 0

6 0

C o t t u s a l e u t i a u s 1 0 0 1 0 0

C o t t u s a s p e v 1 0 0 1 0 0

Dasyaot tus se t igev
Enophvys bison
Enophvys dicevaus
Enophvys luoasi
Enophvys tauvina

1

2

1 0 0

7 0

7 9

5 0

3 2

1 0 0

7 0

8 0

5 2

3 2

1

Euvymen gyvinus
G i l b e v t i d i a s i g a l u t e s
Gymnoaanthus galeatus
Gymnocanthus pistilligev
Eemi lep idotus hemi lep idotus

4

9 3

1 0 0

1 0 0

2 9 8

4

9 8

1 0 0

1 0 0

1 0 0

Hemi lep ido tus jovdan i
Hemi lep idotus sp inosus
Hemilepidotus zapus
H e m i t v i p t e v u s b o l i n i
H e m i t v i p t e v u s v i l l o s u s

1

1 0 0

1 6

9 9

9 6

1 2

1 0 0

9 6

1 2

1 0 0

1 6

1

l a e l i n u s b o v e a l i s 7 2 1 2

l a e l i n u s b u v c h a m i 1 2 1 2

l a e l i n u s a a v i f v o n s 6 0 6 0

l a e l i n u s fi l a m e n t o s u s 6 0 6 0

l a e l i n u s fi m b v i a t u s 6 6

l a e l i n u s o a u l a t u s 4 4

l a e l i n u s q u a d v i s e v i a t u s
l a e l i n u s s p .
l a e l i n u s t e n u i s

6 0

X

6 0

6 0

6 0

l a e l u s a a n a l i a u l a t u s ] . 2 1 2
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S p e c i e s Number 
0 1

of 
2

pelvic 
3

fin
4

r a y s
5 N

Asymmetry
L > R R > L

I c e t u s e u r y o p s
loelus scutigev
l a e l u s s p a t u l a
loelus spiniger
l o e l u s u n o i n a l i s

X

2 2

5 6

5 0

2 4

2 2

5 6

5 0

2 4

Jordan-ia zonope
Leiooot tus h ivundo
Leptooottus armatus
Malaoottus kinoaidi
M a l a o o t t u s z o n u v u s

1 0

8 0

4 0

2

1 0 0

98 100
1 0

1 0 0
8 0

4 0

Myoxooephalus gaok
Myoxocephalus niger
Myoxooephalus polyaaanthooephalus
Myoxooephalus sp.
Nautiahthys ooulofasoiatus

1 0 0

1 0 0

1 0 0

1

1 0 0

1 0 0

1 0 0

1 0 0

1

1 0 0

NauUohthys prihilovius
Nautiahthys robustus
Oligooottus maoulosus
Oligooottus vimensis
Oligooottus vubel l io

3 8

1 0

1 0 0

1 0 0

1 0 0

3 8

1 0

1 0 0

1 0 0

1 0 0

Oligooottus snydevi
Orthonopias tviaois
Pariaelinus hoplitious
Phallooottus obtusus
Povoaottus bradfordi

1 0 0

6 0

2 6

5 2

40

1 0 0

6 0

4 0
2 6

5 2

Psyohrolutes paradoxus
Psyahrolutes phviotus
Radulinus aspvellus
Radulinus boleoides
Radul inus v inou lus

1 0 0

1 8

1 0 0

1 0

4

1 0 0

1 8

1 0 0

1 0

4

Rhamphoaottus viahavdsoni
Saovpaeniohthys marmoratus
S igmis tes oau l ias
S igm is tes sm i th i
Stelgistvum beringianum

5 8 

1 0 0

2 2

8

X
4 96

5 8

100
1 0 0

2 2

8

4

S tem ias xenos te thus
Stlegiaottus xenogrammus
Synohivus gi l l i
Thyvisous anoplus
Tr ig lops fo rfioa ta

2 0

X

1 0 0

X

1 0 0

2 0

1 0 0

1 0 0

Triglops maoellus
Triglops metopias
Tr ig lops p ingel i
Triglops soeptious
Zestioelus profundorum

4 0

2 2

1 5 0

6 4

4 X ?

4 0

2 2

1 5 0

6 4

4

I
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N u m b e r o f V e r t e b r a e
S p e c i e s 25 26 27 28 29 30 31 32 33 34 35 36 37383940414243444546474849505 1 52 53 N54 

l o e l u s e u r y o p s U n k n o w n

l a e l u s s a u t i g e r 3 2 1 6

loelus spatula 14 1 6

l o e l u s s p i n i g e r 13 2 6
l o e l u s u n o i n a l i s 1 1 1 1 4

Jordan ia sonope 2 5 2 9
L e i o a o t t u s h i r u n d o 1 4 5

Lep tooo t tus a rmatus X 1 3 X 1 5
M a l a o o t t u s k i n o a i d i 3 1 1 5
M a l a a o t t u s z o n u r u s 12 2 1 6

Myoxooephalus jaok 1 5 5 1 1 2

Myoxooepha lus n iger X 1 2 3 6
Myoxooephalus po lyaaanthooephalus X 5 3 X 8

Myoxooephalus sp. X X X 0

N a u t i o h t h y s o o u l o f a s a i a t u s 2 4 6

N a u t i o h t h y s p r i b i l o v i u s 1 5 6

Nau t i oh thys vohus tus 1 1

O l igoco t tus maou losus 6 3 9

O l i g o o o t t u s v i m e n s i s 1 2 4 1 8

O l i g o a o t t u s r u b e l l i o 14 2 1 8

O l i g o o o t t u s s ? i y d e r i 6 1 X 1 8

O r t h o n o p i a s t v i a o i s 1 6 X 7

P a r i a e l i n u s h o p l i t i a u s 3 3
P h a l l o o o t t u s o b t u s u s U n k n o w n

P o To o o t t u s b r a d f o v d i 2 7 1 1 0

Psyohro lu tes paradoxus 4 2 6

P s y o h r o l u t e s p h r i o t u s 1 2 1 5

R a d u l i n u s a s p r e t l u s 2 5 7
R a d u l i n u s b o l e o i d e s 2 2 4

R a d u l i n u s v i n o u l u s U n k n o w n

R h o j r m h o o o t t u s r i a h a r d s o n i 3 2 1 6

Soorpaeniohthys marmox’atus 2 5 1 8

S i g m i s t e s o a u l i a s 1 3 4

S i g r n i s t e s s m i t h i U n k n o w n

S t e l g i s t n m b e r i n g i a n u m 1 1

S t e m i a s x e n o s t e t h u s 15 1 7

S t leg ioo t tua xenogra i rmus U n k n o w n

S y n o h i v u s g i l l i 1 5 6

Thy r i sous anop lus U n k n o w n

T r i g l o p s f o r fi o a t a 112 4

Tr i g l o p s m a o e l l u s 1 1

Tr i g l o p s m e t o p i a s 2 2 A

T r i g l o p s p i n g e l i 2 0 2 4

T r i g l o p s s o e p t i o u s 1 1 2
1 1Zes t i ce lus p ro fundo ru rn 2
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T a b l e 1 5 . Range and distribution of meristic variation in vertebrae of cottid species of the northeast Pacific Ocean. Numbers indicate frequency of
counts made in this study, Xindicates data from the literature. Where possible, literature data have been adjusted to include hypural plate.

S p e c i e s 25 26 27 28 29 30 31 32
N u m b e r 

33
o f 

34
v e r t e b r a e

35 236 43 3738394041444 45 46 47 48 49 50 N 51

A r t e d i e l l u s p a d fi c u s
A c t e d i u s a o v a V L i n u s
A v t e d i u s o r e a s e r i
A r t e d i u s f e n e s t r a l i s
A r t e d i u a h a r r i n g t o n i

2 6 2

2

2

3

2

1

2

1

3

3

1

2

X

1 0

5

5

5

5

A f t e d i u s l a t e r a l i s
A r t e d i u s m e a n y i
Artedius notospi lotus
Asoeliohthys rhodorus
Asemiahthys taylori

2

6

3

5

3

1

5

X

2

1

2

1

1

2

3

2

5

8

1 0

7

9

B l e p s i u s b i l o b u s
B l e p s i u s o i r r h o s u s
Chitonotus p/ugetensis
Clinoaottus acutiaeps
C l i n o o o t t u s a n a l i s

1
X

4 X

4 2 X

3

X

5

1

3

2

2
3
5

8

5

6

Clinooottus embryum
Clinooottus globioeps
C l i n o a o t t u s r e o a l v u s
C o i t u s a l e u t i o u s
C o i t u s a s p e r

2

2

3

2

4

2

2

X

X

X

X

1

4

4

4

2

X

X

X

5

6

6

7

8

D a s y o o t t u s s e t i g e r
Enophrys bison
Enophrys d ioeraus
Enoph rys l uoas i
E n o p h r y s t a u r i n a X7

X3

2

7

X 6

3

2

4

1

3

1

5

1 0

1 1

4

9

Eurymen gyr inus
Gi lber t id ia s iga lu tes
Gymnooanthus galeatus
Gymnoaanthus pisti l l iger
Hemilepidotus hemilepidotus

2 7 1

X

1

3
6

X

5

X

1

X5

X

5

1

1 0

1 0

8

7

l l e m i l e p i d o t u s j o r d a n i
Hemilepidotus spinosus
Hemilepidotus zapus
H e m i t r i p t e r u s h o l i . n i
H e m i t r i p t e r u s v i l l o s u s

X 4

4

3

X

4

2

13

X

1

3 2 1

3

7

2

5

6

l o e l i n u s b o r e a l i s
l o e l i n u s h u r o h a m i
l o e l i n u s c a v i f r o n s
l o e l i n u s fi l a m e n t o s u s
l o e l i n u s fi m b r i a L u s

4

1

3 3

1 4

1

3

2

1

3

1

X

7
4

7

8

1
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ARTIFICIAL KEY TO THE COTTID GENERA OF THE NORTHEAST PACIFIC OCEAN

This key follows the convention of presenting aseries of numbered dichotomies.

When one alternative is found to apply to the specimen under study, t h e u s e r i s

d i r e c t e d f u r t h e r in the key or reaches the terminal point and identifies the
t a x o n .

Two raonotypic genera and two other species were not seen but are included

in the key using characteristics stated in the original descriptions; these

taxa are obviously rare in the Northeast Pacific with one possible exception

(icelinus sp.). The taxa not examined are Stleglcottus xenogrammus. Thyrlscus
ano£]^, Icelus euryops and Icelinus sp.(an undescribed species under study by
C.L. Hubbs). The first two taxa are monotyplc genera. A l l o t h e r m e m b e r s o f

I c e l i n u s a n d I c e l u s w e r e e x a m i n e d .

For genera containing only asingle species in the Northeast Pacific, the

specific name is also indicated within the key. The key should be used only

for specimens collected in the northeast Pacific Ocean (Baja California to

the Aleutian Islands). Amore encompassing but preliminary key to north

Pacific Ocean and Bering Sea genera is under preparation.

Some individuals of every genus and species exhibit extreme o r u n u s u a l

variation which complicates the construction and use of any taxonomic key.
Some of this extreme variation is known and has been taken into account within

the key bu t ce r ta in l y t he re are other variable individuals yet to be discovered.

In addition, there are known undescribed species (genera?) occurring within
the region and probably unknown ones as well. I t i s a s s u m e d t h a t t h e r e a d e r

is aware of the text portion accompanying this key; the text gives some idea

of the taxonomic s ta te o f the a r t fo r the taxa w i th in the r e g i o n .



1 2 4 .

ARTIFICIAL KEY TO THE GOTTID GENERA OF THE NORTHEAST PACIFIC OCEAN

l a . Length of head about one-hal f s tandard length . . . . Rhamphocot tus r ichardsonl
-peculiar body shape for acottid; strikingly colored; locally common in a

va r i e t y o f nea rsho re a reas t hough usua l l y on l y as ing le i nd i v i dua l i s
found ; l ess than 8cm in leng th .

l b . Length of head less than one-half of standard length 2

2 a . P e c t o r a l fi n s u n i t e d t o e a c h o t h e r v e n t r a l l y . . . . S y n c h i r u s g i l l i
-s lender body and less than 8cm in length; rare to uncommon and l ives

nearshore in (among) algae.
2 b . Pectoral fins normal -well separated and not united 3

3 a . P e l v i c fi n s a b s e n t . . . . A s c e l i c h t h y s r h o d o r u s
- local ly common in t idepools somet imes very abundant; less than l6 cm in

length; drab co lor but somet imes wi th rosy-red l ips and red co lor behind
p e c t o r a l s .

3 h . P e l v i c fi n s p r e s e n t 4

14 a . P e l v i c fi n s w i t h 4 o r 5 r a y s 5

4 b . Pelvic fins with 3or fewer rays 1 0

5 a . B o d y a b o v e l a t e r a l l i n e s m o o t h , w i t h o u t s c a l e s
2

5 b . B o d y a b o v e l a t e r a l l i n e w i t h o b v i o u s s c a l e s . .

6a . Primary preopercular spine large, strong and antler-like L e p t o c o t t u s
a r m a t u s

-very common in estuaries and nearshore especial ly on sandy bottoms;
length to about 45 cm but average about 25 cm.

6 b . Primary preopercular spine short and curved but not antler-like 7

?a. Cirri present above eye and atriangular flap of skin on snout; usually
5 p e l v i c r a y s , r a r e l y 4 . . . . S c o r p a e n i c h t h y s m a r m o r a t u s
-moderately common in nearshore areas including tidepools; may reach a

m e t e r i n l e n g t h .

7 b . No c i r r i above eye no r flap o f sk in on snou t ; usua l l y 4pe lv i c rays ,
r a r e l y o n l y 3 r a y s C o t t u s 2 + s p e c i e s

-Th is i s a f reshwater g roup bu t some spec ies a re o f ten found in es tuar ies
o r n e a r s h o r e .

^The pelvic fins of all cottids have asingle spine which is small , c o n c e a l e d
b y t h i c k s k i n a n d c l o s e l y j o i n e d t o t h e fi r s t r a y. U s u a l l y i t c a n o n l y b e s e e n
th rough d i ssec t i on . A l so , t he l as t pe l v i c r ay i n many spec ies i s t h i n and
obscu re ; t he re fo re i t i s bes t t o coun t t he rays us i ng l i gh t wh i ch i s r eflec ted
t h r o u g h t h e fi n a n d m a g n i fi c a t i o n . R a r e l y, a t a x o n c h a r a c t e r i z e d b y a c e r t a i n
number of pelvic rays wi l l have one more or one less than typical . Some of
these cases are known and have been accounted for in the key but other non¬
typ i ca l spec imens awa i t t o be d i scove red . As usua l w i t h fishes , i t i s bes t
to have more than one specimen at hand when keying.

2
The sca les o f co t t ids exh ib i t g rea t mod ifica t ion o f ten g iv ing the appearence
of s ing le sp ines, groups of sp ines or p la tes. These may be readi ly apparent
o r q u i t e o b s c u r e . I n t h e k e y , w h e n r e f e r e n c e i s m a d e t o s c a l e s , t h e s e w i l l b e
a p p a r e n t t h o u g h t h e y m a y b e m o d i fi e d a n d n o t l o o k l i k e a t y p i c a l fi s h s c a l e .



125 .

8 a . A n o b v i o u s r o w o f s t r o n g , s h a r p r e c u r v e d s p i n e s a l o n g b a s e o f d o r s a l fi n s
a n d s p i n e s o n h e a d . . . . P a r i c e l i n u s h o p l i t i c u s

-slender body with the lower pectoral rays not connected by membrane;
Inhabits nearshore rocky areas and rather rare; length to about 18 cm.

8 b . No row of spines along base of dorsal fins and no sharp obvious spines on
head; small scales (prickly) present on body 9

9 a . Typically 5pelvic rays, rarely 4; dorsal spines 1?-18 and anal rays 22-24
. . . . J o r d a n i a z o n o p e

-long, slender body; length to about 13 cm; inhabits nearshore rocky areas
known to c l ing to ver t i ca l su r faces ; modera te ly ra re .

9 h . Typically 4pelvic rays, rarely 3; dorsal spines 10-13 and anal rays 13-18
. . . . H e m l l e p i d o t u s 4 s p e c i e s

-Robust body; some species common in tldepools and nearshore rocky areas,
o t h e r s o f f s h o r e a n d r a r e .

1 0 a . P e l v i c fi n s w i t h 2 r a y s 1 1

1 0 b . P e l v i c fi n s w i t h 3 r a y s 15

1 1 a . No scales on lateral line nor above lateral line; primary preopercular spine
curved upward; head pores not icab ly large . . . . Zest lce lus profundorum

-very rare, known from few specimens and taken only in deep water; less
than 6cm in length.

l i b . Sca les e i t he r a long l a te ra l l i ne o r above l a te ra l l i ne o r bo th ; p reoperc¬
u la r sp i ne may be cu rved bu t on l y r a re l y, usua l l y an t l e r - l i ke o r s t r a i gh t ;
h e a d p o r e s n o t n o t i c a b l y l a r g e 1 2

1 2 a . Sca les mod ified in to la rge p la tes a long la te ra l l i ne bu t no sca les o f any
form above lateral line; primary preopercular spine straight and long and
somet imes wi th barbs on dorsa l marg in . . . . Enophrys 4spec ies

- T h i s g e n u s o n l y r a r e l y h a s 2 p e l v i c r a y s , u s u a l l y i t h a s 3 . A t l e a s t
one species is common in rocky areas of estuaries and nearshore areas,
o t h e r s m a y o c c u r i n d e e p e r w a t e r o f f s h o r e .

1 2 b . Scales or plates may be present along lateral l ine but scales are always
present above lateral line (2 or more rows); primary preopercular spine
s i m p l e , m u l t i fi d o r a n t l e r - l i k e b u t n o t l o n g a n d s t r a i g h t 13

13a . Sca les above la te ra l l i ne in on ly two rows , c loser to do rsa l fin than
l a t e r a l l i n e ; p r e o p e r c u l a r s p i n e a n t l e r - l i k e . . . . I c e l i n u s 8 + s p e c i e s

-Some of these species are common nearshore, others are in deeper water
a n d r e l a t i v e l y r a r e , s o m e v e r y r a r e .

1 3 b . Scales above lateral l ine in more than two rows and often extending between
l a t e r a l l i n e a n d d o r s a l fi n s ; p r e o p e r c u l a r s p i n e m a y b e a n t l e r - l i k e , s i m p l e
or multifid (both genera keying to this couplet only rarely have two pelvic
rays, typically they have three) 1 4

1 4 a . P reopercu la r sp ine an t le r - l i ke ; fi rs t do rsa l sp ine much longer than second
d o r s a l s p i n e a n d t h e fi r s t d o r s a l fi n w i t h a n o t c h a r o u n d t h e t h i r d o r
f o u r t h s p i n e G h i t o n o t u s p u e e t e n s i s

-Moderately common in some areas nearshore, often over sandy bottoms;
maximum length 23 cm.

1 4 b . P r e o p e r c u l a r s p i n e s i m p l e o r m u l t i fi d ; fi r s t d o r s a l fi n e v e n l y r o u n d e d , n o
n o t i c a b l y e n l o n g a t e d s p i n e s a n d n o n o t c h i n t h e fi r s t d o r s a l . . . A r t e d l u s

- t y p i c a l l y t h i s g e n u s h a s 3 p e l v i c r a y s b u t a t l e a s t t h r e e s p e c i e s w i t h i n
i t m a y r a r e l y h a v e 2 r a y s . M o s t l y a t i d e p o o l i n h a b i t i n g g r o u p .



1 2 6 .

1 5 a . Branchiostegal membranes fused to the isthmus with no fold of skin lyin O '
O

across the isthmus 16

1 5 b . Branchiostegal membranes united to each other and forming afold across
the isthmus, the membranes may be connected (fused) to the isthmus but
this is not visible from the exterior 2 1

l 6 a . P r imary p reopercu la r sp ine long and s t ra igh t ; sca les mod ified in to la rge
p la tes a long la te ra l l i ne bu t body o therw ise naked . . . . Enophrys 4spec ies

- t h e s e o c c u r i n a v a r i e t y o f h a b i t a t s , a t l e a s t o n e s p e c i e s i s c o m m o n i n
nearshore rocky areas. Some species may have barbs on preoperular spine.

l 6 b . E i t h e r n o p r e o p e r c u l a r s p i n e o r , i f p r e s e n t , s h o r t , s t o u t o r c u r v e d ; i f
sca les are present , they are mod ified in to p r ick les and a l l over body,
n o t j u s t p l a t e s a l o n g l a t e r a l l i n e 17

3l ? a . No preopercular spine(s) 18

1 7 b . Preopercular spine(s) present 19

1 8 a . D o r s a l s p i n e s n o t e v i d e n t o r o n l y b a r e l y s o b e c a u s e t h e y a r e e m b e d d e d i n
t h e m u s c u l a t u r e ; p e c t o r a l r a y s 1 9 o r m o r e . . . . P s y c h r o l u t e s 2 s p e c i e s

- o n e s p e c i e s i s c o m m o n t o u n c o m m o n i n n e a r s h o r e a r e a s , t h e o t h e r i s
r a r e a n d o c c u r s i n q u i t e d e e p w a t e r .

1 8 b . T i p s o f d o r s a l s p i n e s e v i d e n t a s s m a l l p r o j e c t i o n s , t h e r e s t o f t h e s p i n e s
c o v e r e d b y s k i n w h i c h a p p e a r s j e l l y - fi l l e d ; p e c t o r a l r a y s 1 7 o r f e w e r . .

. . G i l b e r t i d l a s l g a l u t e s
-modera te ly common in loca l a reas; appears to occur over avar ie ty o f

s u b s t r a t e s ; l e s s t h a n 9 c m i n l e n g t h .

1 9 a . B o d y m o r e - o r - l e s s c o m p l e t e l y c o v e r e d w i t h fl e s h y p a p i l l a e w h i c h a r e
a c t u a l l y s m a l l s p i n e s c o v e r e d b y s k i n ; h e a d w i t h r i d g e s , k n o b s , s p i n e s
and/or bumps .... Nautichthys 3species

-One spec ies common in nea rsho re a reas , ano the r common to uncommon and
t h e t h i r d s p e c i e s q u i t e r a r e .

1 9 b . B o d y s m o o t h o r w i t h p r i c k l e s b u t p r i c k l e s a r e n o t fl e s h c o v e r e d ; h e a d
s m o o t h o r w i t h r o u n d e d t u b e r c l e s b u t w i t h o u t r i d g e s , s p i n e s o r k n o b s . . 2 0

2 0 a . D o r s a l a n d p e c t o r a l r a y s s o m e w h a t o b s c u r e d b y fl e s h m a k i n g a c c u r a t e
c o u n t i n g v e r y d i f fi c u l t ; p e c t o r a l r a y s g r e a t e r t h a n 1 8 . . . . M a l a c o c o t t u s

2 + - s p e c i e s
- T h i s g r o u p m a y o c c u r i n n e a r s h o r e w a t e r s .

2 0 b . D o r s a l a n d p e c t o r a l r a y s o b v i o u s , n o t o b s c u r e d b y fl e s h ; p e c t o r a l r a y s
f e w e r t h a n 1 8 . . . . C o t t u s 2 + s p e c i e s

- T h i s i s a f r e s h w a t e r g r o u p b u t s o m e s p e c i e s a r e m o d e r a t e l y c o m m o n i n
e s t u a r i e s a n d s o m e t i m e s n e a r s h o r e . O n l y r a r e l y d o e s t h i s g r o u p h a v e
3 p e l v i c r a y s , u s u a l l y t h e r e a r e 4 .

3 W h e n p r e o p e r c u l a r s p i n e s a r e n o t r e a d i l y d i s c e r n a b l e , t h e y m a y s t i l l b e
p r e s e n t b u t o b s c u r e d b y fl e s h . T h e b e s t m e t h o d o f d e t e r m i n i n g t h e i r p r e s ¬
e n c e i s t o u s e a p r o b e o r n e e d l e a n d g l i d e i t a l o n g t h e p r e o p e r c l e . I f
a s p i n e o r s p i n e s a r e p r e s e n t t h e y w i l l b e f e l t w i t h t h e n e e d l e o r p r o b e .



1 2 7 .

2 1 a . No preopercular spine(s), preopercle smoothly rounded; body without
s c a l e s . . . . E u r y m e n g y r i n u s

-On the basis of museum records, this species Is quite rare a t l e a s t i n
the NE Pacific. Length to at least 15 cm, maybe more.

2 1 b . One or more preopercular spines present although it (they) may be small;
body with or without scales 2 2

2 2 a . Larges t p reopercu la r sp ine an t le r - l i ke o r w i th barbs on the dorsa l
margin 23

2 2 b . Largest preopercular spine simple or multifid (forked) but not with
barbs nor antler-like 2 4

2 3 a . Preopercular spine antler-like; head and body above lateral line mostly
covered wi th rough sca les . . . . Ch i tonotus pugetens is

-Rather common in some nearshore areas; length to 23 cm.
2 3 b . Preopercular spine with barbs on dorsal margin; body without scales

above lateral line but head with bony granulations (scales, small plates)
. . . . G y m n o c a n t h u s 2 s p e c i e s

-One species appears to be common inshore, the other appears more offshore.
2 4 a . Lateral line with well developed plates (scales); scales present behind

pectoral fins -numerous and spiny; lower pectoral rays not connected
by membrane and at least some of these rays much longer than other rays,
reaching beyond origin of anal fin .... Thyriscus anoplus

-Appears to be very rare, at least in the NE Pacific; length at least 11 c m .

2 4 b . Scales or plates present or absent along lateral line; if scales are
present behind pectoral fin, they will usually also be present above
lateral line; pectoral fin rays mostly connected by membrane and n o

rays greatly elongated 2 5

25a . Body rather deep, laterally compressed; fleshy papillae more-or-less
covering entire body, these papillae are actually small spines covered
w i t h fl e s h . . . . B l e p s i a s 2 s p e c i e s

-At least one species is moderately common is some nearshore-estuarine
a r e a s .

25b . Not as above; if prickles-papillae are present, the body is definately
not deep but depressed dorso-ventrally; if body appears deep, no prickles-
papillae are present 2 6

26a . Above eye and top of head with apparent spines, ridges and bumps; body
covered with prickles or flesh-covered prickles (papillae); mouth very
large with maxillary reaching posterior portion of eye; body definately
depressed dorso-ventrally 2 7

2 6 b . Without the combination of characters mentioned above although o n e o r

afew of these characters may be present 2 8

2 7 a . Obvious spines on head sharp; spinous dorsal with less than 11 spines
(occassionally 11); no dorsal spines free from membrane although each
spine may be topped with acirrus D a s y c o t t u s s e t i g e r

-Not uncommon in nearshore areas; length to 23 cm.
2 7 b . Sp ines on head not a l l sharp, more tuberc le- l ike ; sp inous dorsa l w i th

more than 11 spines (rarely 11); the upper portion of dorsal spines
obv ious l y f r ee f r om membrane . . . . Hem i t r i p t e rus 2spec ies

-One species is rather common in the north; length to ?0 cm.



1 2 8 .

2 8 a . Head and/or body with obvious scales or plates s o m e m a y b e m o d i fi e d i n t o
rough prickles or papillae but most are definately scales sometimes with
spinous margins 29

2 8 b . Head and body smooth without obvious scales; afew species have prickles on
body but not on head, no other scales or modified scales present 38

2 9 a . Body below lateral line with obllq_ue folds containing serrated plates (mod¬
ified scales); body usually long and slender 3 0

2 9 b . Body below lateral line without folds or serrated plates although rows of
or scattered scales may be present; body various i t m a y b e s l e n d e r . . . 3 1

3 0 a . S c a l e s p r e s e n t o n b r e a s t . . . . S t e r n i a s x e n o s t e t h u s
-Rare in the NE Pacific; length at least 10 cm, more?

3 0 b . Scales absent from breast but folds are sometimes present .... Triglops
-some shal low water species, others deep water. 5 s p e c i e s

3 1 a . Scales present above lateral line, on lateral line and below lateral line,
at least in the region above anal fin (only rarely will specimens key
here) 32

3 1 b . Scales above and/or on lateral line but rarely below lateral line; a f e w

scales may be present below lateral line in region behind pectoral fin
or many prickly scales will be present (one species-Icelus scutlger) but
this one species has 40-50 scales (pores) along the lateral line 33

3 2 a . Dorsal spines 10 or more; lateral line scales or pores more than 50
Hemilepidotus 4species, 2occassional ly have 3pelvic rays.

-Only rarely do specimens in this genus have 3pelvic rays, usually
t h e r e a r e 4 .

3 2 b . Dorsal spines 9or fewer; lateral line scales or pores less than 40
. . . . S t l e g i c o t t u s x e n o g r a m m u s
-Very rare, at least in the ITE Pacific; one specimen 3cm in length.

3 3 a . Body slender; top of head and nape (eye to dorsal fin origin) flat, not
arched; lateral line straight, not curved or arched and,with plates (scales)

wh ich have read i l y apparen t sp inous marg ins pos te r io r l y ; 1 -4 hor izon ta l
rows of plates (scales) above lateral line row but these are much smaller
t h a n t h o s e o n l a t e r a l l i n e 34

3 3 b . Body not particularly slender; top of head and nape arching upward, making
the depth of the body greater than that of the head, region not flat;
lateral line curved and/or arched with scales above lateral line in
more than 4horizontal rows or asingle row of enlarged plates often with
recurved spines 3 5

3 4 a . Anal rays 15-16; dorsal rays 15-16 .... Asemlchthys taylori
- Inconspicuous but apparent ly common on c lean shel l substrates near rocky

ou tc rops ; l eng th l ess than 8cm. Taken i n fa i r l y sha l l ow wa te r.
34b . Anal rays 18-25; dorsal rays 17-23 .... Radulinus 3species

- O n e s p e c i e s m o d e r a t e l y u n c o m m o n a t m o d e r a t e d e p t h s , t h e o t h e r t w o
s p e c i e s r a r e .



129.

3 5 a . Anus closer to pelvic fin base than anal fin origin; ?-l4 oblique rows of
scales above lateral line in region under posterior portion of spinous
dorsal fin; pelvic rays or iented in alongitudinal ser ies with the third
ray more-or-less directly behind the first ray (in line with it), rather
than the more typical oblique orientation ....Orthonopias triads

-Amoderately common tidepool dweller; length to about 10 c m .

3513. Anus may be advanced but usually closer to the anal fin origin than pelvic
fin base; oblique scale rows variable (may fall within the above range)
or with asingle row of large plates above lateral line (with smaller scales
above); pelvic rays oriented in the more typical oblique s e r i e s 36

36a. Dorsal rays 1? or more; anal rays 13 or more; aseries of large plates
between lateral line and dorsal fin with much smaller scales sometimes
present above large plates or no large dorsal plates but body above and
below lateral line with small spinous (prickly) scales h e a d w i t h s p i n o u s
scales but these absent from snout and under eye .... Icelus 6species

-Amixed group of shallow and deep water species n o t w e l l s t u d i e d ,

36b. Dorsal rays 18 or fewer; anal rays 14- or fewer; m o r e t h a n o n e r o w

of scales above lateral line and these not developed into large plate s ;
few, if any, spinous scales below lateral line 3 7

3 7 a . Palatine teeth present .... Artedius 7species
-Some species very common tidepool inhabitants, others somewhat r a r e .

3 7 b . Palatine teeth absent .... Stelgistrum beringlanum
- T h i s s p e c i e s r a r e , a t l e a s t i n t h e N E P a c i fi c , L e n g t h 5 c m , b a s e d o n

a s i n g l e s p e c i m e n .

3 8 a . P r imary p reope rcu la r sp ine adefina te s tou t hook c u r v e d u p w a r d ; c i r r i
usually absent, if present, few and not readily discernable ... 39

38b . Primary preopercular spine straight or multifid or with aslight c u r v e

bu t no t adefina te hook ; c i r r i r ead i l y d i sce rnab le i n mos t t axa on head
and/or body above lateral line 4 0

3 9 a . Head pores noticably large; pectoral rays 21 or fewer Z e s t i c e l u s
-Adeep water and rare species; known to have 2 p r o f u n d o r u m

pelvic rays but reported to have 3; length less than 6 c m .

3 9 b . Head pores no t no t i cab ly la rge ; pec to ra l rays 22 o r more . . . A r ted ie l lus
-Little is known about this taxon, in need of study; p a c i fi c u s

l e n g t h a b o u t 7 c m , a t l e a s t .

4 0 a . Lateral line with accessory canals and accessory pores yielding the
appearance of many pores lying along (on) the lateral line; usually
3(sometimes 4) preopercular spines which are simple and straight or
slightly curved 41

4 0 b . Lateral line without accessory pores and accessory canals though occasion¬
ally additional pores may l ie along the lateral l ine, typically there
are only one or two pores making up the lateral line; usually 4preoperc¬
ular spines though lowermost may be quite obscure; preopercular spine
v a r i o u s b u t i n m o s t t a x a i t i s s l i g h t l y c u r v e d o r m u l t i fi d 4 2
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4 l a . Upper preopercular spine curved and short; pectoral rays 12-14 
-Not wel l known though apparent ly abundant P o r o c o t t u s b r a d f o r d i

in (some) tidepools; length at least ? c m .

4 1 b . Upper preopercular spine straight and short or long; pectoral rays
16 or more .... Myoxocephalus 4species

-Aleast some species common in tidepools and in nearshore waters at
l e a s t s e a s o n a l l y.

4 2 a . Anus immediately in front of anal fin origin or, if advanced, still in
posterior third of the distance from pelvic fin base to anal fin
origin (mostly closer to anal fin origin than pelvic fin base)..Ollgocottus

-Aquite common group of tidepool, shallow water species, 4 s p e c i e s
4 2 b . A n u s a d v a n c e d in anterior two-thirds of the distance from pelvic fin

base to anal fin origin (mostly closer to pelvic fins than anal fin).. 43
43a. Anal fin rays 14 or more; anus usually in anterior third of the distance

from pelvic fin base to anal fin origin; lateral line with an arch
in region above pectoral fin, yielding asigmoid shape line 4 4

4 3 b . Anal fin rays 14 or fewer; anus usually in middle third of the distance
from pelvic fin base to anal fin origin; lateral line sloping or curved
but not asigmoid shape 45

4 4 a . Anal rays 22 or more F h a l l o c o t t u s o b t u s u s
4 4 b . Anal rays 20 or fewer S i g m l s t e s B o t h o f t h e s e t a x a a r e l i t t l e2 s p e c i e s

k n o w n t i d e p o o l o r s h a l l o w
w a t e r i n h a b i t a n t s ; l e n g t h
t o 6 o r 7 c m .

45a. Upper postorbital cirrus present; no dorsal spines elongated, fin
evenly rounded Glinocottus 5species -Acommon tidepool group.

45b. Upper postorbital cirrus absent; first few dorsal spines elongate,
fin higher anteriorly than posteriorly ^ o c o t t u s h i r u n d o

-Uncommon but found in nearshore waters including tidepools; length
to abou t 25 cm.
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L I S T O F
A N D

ARTIFICIAL KEY TO THE GOTTID GENERA OF THE NORTHEAST PACIFIC OCEAN

This key was designed to be used separately or in conjunction with the key

t o c o t t l d g e n e r a . If the user Is aware of the genus, he or she may proceed

d i rec t l y t o t he genus ; t he gene ra a re l i s ted i n a lphabe t i ca l o rde r. A s m e n t i o n e d

in the preface to the gener ic key this key should only be used within the region

fo r wh i ch i t was des igned -Ba ja Ca l i f o rn ia t o t he A leu t i ans . T h e t a b l e s o f

merist ic data as wel l as the taxonomic diagnoses may be of use in ident ifica¬

t i o n .
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L I S T O F

A N D

ARTIFICIAL KEY TO THE GOTTID SPECIES OF THE NORTHEAST PACIFIC OCEAN

A r t e d i e l l u s p a c i fi c u s - o n l y o n e s p e c i e s i n t h e N E P a c i fi c
-L i t t l e i s known ; l eng th t o ?cm a t l eas t ; dep th 14 -112 m.

A r t e d i u s

l a . Scales present on head, may be somewhat covered by skin and cirri 2

l b . No scales on head 6

2 a . G i r ras present on upper an ter io r marg in o f o rb i t 3
2 b . No c i r rus on upper an te r io r marg in o f o rb i t . . . . 5

3 a . Scales present on snout 4

3 b . N o s c a l e s o n s n o u t . . . . A . h a r r i n g t o n i
-moderately common in intertidal and subtidal (to 22 m) areas; length to

1 0 c m .

4 a . Scales apparent on eye; dorsal rays I5-I6 (rarely 14) A . m e a n y i
-uncommon to rare, o f ten found on rocks or ver t ica l rock faces;

depth 1to 18 m; length to 6 c m .

4 b . Scales not apparent on eye (few small scales may be embedded); dorsal
r a y s 1 2 - 1 4 . . . . A . c r e a s e r i
-uncommon; In te r t i da l t o 28 m in dep th ; l eng th abou t 8cm.

5 a . S c a l e s p r e s e n t u n d e r e n t i r e o r b i t ; c a u d a l p e d u n c l e c o v e r e d w t h r o w s
o f s c a l e s . . . . A . f e n e s t r a l i s

-more common northward from intertidal to 56 mdepth; length to 14 cm.
5 b . Sca les o f ten p resen t unde r pos te r i o r po r t i on o f o rb i t bu t no t an te r i o r

p o r t i o n ; c a u d a l p e d u n c l e w i t h o u t s c a l e s o r w i t h a f e w s c a t t e r e d s c a l e s
. . . . A . n o t o s p i l o t u s
-mode ra te l y common i n t he cen t ra l po r t i on o f i t s r ange ; i n t e r t i da l t o

52 mdepth; length about 25 cm.

6a . Dorsal scales in 39~^9 oblique rows with 10-18 scales in the longest
r o w ; 3 - 1 0 s c a l e s b e t w e e n u p p e r e n d o f p e c t o r a l fi n b a s e a n d l a t e r a l l i n e
. . . . A . c o r a l l i n u s

- c o m m o n i n C a l i f o r n i a b u t u n c o m m o n t o r a r e n o r t h w a r d ; i n t e r t i d a l t o
2 2 m d e p t h ; l e n g t h a b o u t 1 3 c m .

6 b . Dorsa l sca les in 18-29 ob l ique rows wi th J- l l sca les in longest row;
n o s c a l e s b e t w e e n u p p e r e n d o f p e c t o r a l fi n b a s e a n d l a t e r a l l i n e
. . . . A . l a t e r a l i s

-mo re -o r - l ess common i n i n te r t i da l t o 8mdep th ; l eng th t o 14 cm

A s c e l i c h t h y s r h o d o r u s - m o n o t y p i c g e n u s
- a p p e a r s t o b e l o c a l l y a b u n d a n t , s o m e t i m e s v e r y a b u n d a n t i n i n t e r t i d a l

a n d s u b t i d a l a r e a s ; l e n g t h t o 1 5 c m .
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Asemich thys tay lo r i -monotyp ic genus
-not common but reported from 6to 18 mor more depth on clean shell substates

near rocky outcropp ings; length to about 6cm.

B l e p s l u s

la. Dorsal fins separated by adeep notch and spinous dorsal with anotch;
usually no scales on dorsum of caudal peduncle, behind pectoral fins and
posterior portion of lateral line; pectoral rays 11-13 ●● B. cirrhosus

-uncommon and recorded from the intertidal to 37 m; length to 19 cm.
l b . Dorsal fins separated by adeep notch but spinous dorsal without anotch,

evenly rounded; body usually completely covered by scales (papillae);
pectoral rays 15-1? B . b i l o b u s

-appears to be rare; taken in nearshore waters; length to 25 c m .

Ghltonotus pugetensis -monotypic genus
-appears to be locally common; from intertidal to 142 mdepth; length to 23 cm.

G l i n o c o t t u s

l a . Inner pelvic ray attached to abdomen by membrane; 1-2 cirri on end of
m a x i l l a r y . . . . G . a c u t i c e p s
-common throughout i ts range o f t e n t a k e n i n a r e a s w h i c h h a v e s o m e

freshwater influence; intertidal and subtidal areas; length to 6cm.
l b . Inner pelvic ray not attached to abdomen by membrane; n o c i r r i o n

maxillary 2

2 a . Primary preopercular spine multifid (2-3 points); prickles and cirri
present between lateral line and dorsal fin, these minute prickles be¬
come obscured by c i r r i in la rger spec imens . . . . G. ana l is
-common and taken from Intert idal to 20 m; length to 1? cm.

2 b . Primary preopercular spine simple, only asingle point; no prickles
or cirri present between lateral line and dorsal fin but cirri may be
on head  . 3

3 a . When viewed from above, the middle of the upper lip groove contains a
smal l fleshy tuberc le ; no c i r r i be tween upper pec to ra l fin base and
l a t e r a l l i n e . . . . e m b r y u m
-uncommon, f rom in te r t i da l and sub t i da l a reas ; l eng th to 7cm.

3 8 . No fleshy tuberc le as descr ibed above; smal l pa tch o f c i r r i p resent
between pectoral fin base and lateral line 4

4 a . For specimens larger than 4cm -cirri present in anterior portion of
o f i n t e r o r b i t a l s p a c e . . . . G . g l o b i c e p s - s e e n o t e b e l o w
-common from Oregon northward, uncommon to rare southward; intert idal

t o s u b t i d a l ; l e n g t h t o 1 9 c m .
4 b . For specimens larger than 4cm -no cirri in anterior portion of inter¬

o r b i t a l s p a c e . . . . G . r e c a l v u s
- c o m m o n i n t h e c e n t r a l p o r t i o n o f i t s r a n g e ; i n t e r t i d a l t o s u b t i d a l ;

l e n g t h t o 1 3 c m .
Note: G. g lob iceps and G. reca lvus cannot be d is t ingu ished when less than

about 4cm in length unless specimens of both are at hand. Bolin (1944)
stated that i f the specimen was taken nor th of San Francisco, i t is
probably globiceps; if taken south of Santa Cruz (GA), it is probably
a n a l i s .
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G o t t u s

If amember of this genus is taken in marine waters, it is probably best to
utilize akey to freshwater fishes as it is afreshwater genus with about s e v e n

species occurring along the Pacific slope. Only two have been (commonly)
recorded from marine environments and they are included below,
la. Palatine teeth absent; posterior nares tubular; prickles i f p r e s e n t .

restricted to behind pectoral fins C . a l e u t l c u s
-uncommon but found in estuaries and nearshore; does not appear to

be as common as G. asper in marine environments; has not been
reported to breed in estuarine areas; length to 15 c m .

l b . Palatine teeth present; posterior nares not tubular, flat or slightly
mound-like; prickles may cover the body, be restricted to behind pectoral
fins o r be absen t . . . . G . aspe r
-uncommon but found in estuaries and nearshore; appears to be more common
■than G. aleutlcus in marine environments and has been reported to breed
in marine environments (estuaries); length to 30 c m .

Dasyco t tus se t ige r -on ly one spec ies in the NE Pac ific .
-moderately common and often taken by shrimp fishermien; depths of 18-122 m;

l e n g t h t o 2 3 c m .

E n o p h r y s - s e e n o t e b e l o w

l a . For specimens larger than 4cm -primary preopercular spine with barbs
(cusps); combined total of second dorsal fin and anal fin 21 o r m o r e

rays 2

l b . For specimens larger than 4cm -primary preopercular spine without barbs
(cusps); combined total of second dorsal fin and anal fin 23 or fewer
rays 3

2 a . Primary preopercular spine long, equal to or greater than distance from
posterior rim of orbit to posterior edge of nuchal ridge (rarely shorter);
Interorbital width generally less than 6.5 in head length (ave. 5.?);
second dorsal rays 13-15 (mostly 14); anal rays 11-13 (mostly 12)
. . . . E . d i c e r a u s

-appears to occu r i n sha l l ower wa te r than E . l ucas i ; l eng th to a t l eas t
1 6 c m .

2 b . Pr imary preopercular sp ine shor t , genera l ly much less than d is tance f rom
p o s t e r i o r r i m o f o r b i t t o p o s t e r i o r e d g e o f n u c h a l r i d g e ; i n t e r o r b i t a l
width generally greater than 6.6 in head length (ave. 7.6); second
dorsal rays 13-14 (mostly 13); anal rays 9-11 (mostly 11)
. . . . E . l u c a s i

-appears to occur in deeper water than E. d iceraus ; length to a t leas t
2 0 c m .

3 a . Dorsal rays 9-13 (mostly 12); anal rays 8-10 (mostly 9) E . b i s o n
-quite common nearshore in rocky areas and sandy beach areas; length to 30 cm.

3 b . Dorsal rays 8-10 (mostly 9); anal rays 6-? (mostly ?) E . t a u r i n a
-uncommon and apparently in deeper water than E. bison; depth from

11-255 m; length to 1? cm.

Note: This key was adapted from Sandercock and Wilimovsky (I968). Quast and
Hall (1972) have suggested that the differences between E. diceraus
and E . l ucas i a re s i ze -spec i fic , i f so , i t shou ld be s tud ied and repo r ted .
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Eurymen i°yrlnus -monotypic genus
-Rare, at least in the NE Pacific; length to I5 cm; depth 14-126 m .

G l l b e r t l d i a s i g a l u t e s - o n e s p e c i e s i n t h e N E P a c i fi c
-locally common in some areas being found on both rock and mud substrates;

recorded from the surface to over 213 m; length less than 9 c m .

G y m n o c a n t h u s

l a . Combined total of both dorsal fins, both pectoral fins and anal fin
81 or more rays G . g a l e a t u s
-moderately common on the basis of museum material; depths of 0-l6?m;

length to about 35 cm; post-juveniles usually below 50 m.
l b . Combined total of both dorsal fins, both pectoral fins and anal fin

80 or fewer rays G . p i s t i l l i g e r
-moderately common on the basis of museum material; depths of O-5O

m; length to about 22 cm. Post-juveniles usually above 50 m .

H e m i l e p i d o t u s

l a . Branchiostegal membranes fused to isthmus, no fold (rarely atiny fold);
dorsal scale rows (horizontal) 6-8 (mostly 7) .... H. spinosus
-appears to be more common in south than north, not as rare as H. z a p u s^

but not as common as H. hemilepidotus and H. jordani; depths inter¬
t ida l to 78 m; length to 25 c m .

l b . Branchiostegal membranes uni ted to each other wi th afo ld across Isthmus
(fused Interiorly); dorsal scale rows 4-5 2

2 a . Lateral line with 58 or fewer pores; scales always present between dorsal
scale band and lateral line on caudal peduncle; row of scales on body
above anal fin a lways present . . . . H. zapus
-rare, at least in the NE Pacific; depth range 6I-IO7 m; length to I3 cm.

2 b . Lateral line with 59 or more pores; scales usually absent between dorsal
scale band and lateral line on caudal peduncle (occassionally present
in H . hemi lep ido tus , ra re ly p resen t in H . jo rdan i ) ; row o f sca les on
body above anal fin usually absent (occassionally present in H. jordani
rarely present in H. hemilepidotus) 3

3 a . Width of maxillary cirrus less than one-half its length (in specimens o v e r

5cm); pyloric caeca 4-5; nasal cirri simple .... H. jordani
-appears to be moderately common; apparently occurs in deeper water than

H. hemi lep idotus; length to 4 l cm.
3 b . Width of maxillary cirrus more than one-half its length; pyloric caeca

6-7; nasal cirrus multifid (in specimens over 7cm) .... H. hemilepidotus
-appears to be common ; t idepools to 48 m; apparent ly occurs in shal lower

w a t e r t h a n H . j o r d a n i ; l e n g t h t o 5 1 c m .

Note: Key modified from Peden (1964).
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H e m i t r i p t e r u s

l a . Spinous dorsal fin without any notch; dorsal spines 11-15 (mostly 14);
pectoral rays 20-22 (mostly 21) H . b o l i n i

-moderately uncommon to common; depths of 30-21? m; len^h to 69 c m .

l b . Spinous dorsal fin with adeep notch; dorsal spines I6-I9 (mostly 1?,
based on few specimens); pectoral rays 18-20 (mostly I9, based on few
specimens) H . v i l l o s u s
-rare to very rare in the NE Pacific, common in Japan; depths of 2?
54 m; length to 42 c m .

I c e l i n u s

l a . Dorsal scale band not extending beyond poster ior of second dorsal fin . . 2
l b . Dorsal scale band continuous on caudal peduncle dorsum 5

2 a . T w o d i s t i n c t s p i n e s a t u p p e r p o s t e r i o r o f o r b i t 3

2 b . No distinct spines at upper posterior of orbit (bumps may be present) .. 4
3 a . Top of head with depression (pit) about the size of the pupil; second

d o r s a l fi n 1 3 - 1 5 r a y s . . . . I . c a v i f r o n s
-uncommon mostly on sandy bottoms; depth from 11-91 m; length to 9cm.

3 8 . Top of head more-or - less concave; second dorsa l fin wi th I6- I8 rays I . tenu is
-uncommon to common on sandy bottoms; depth 33~373 m; length to 14 c m .

4 a . Dorsal scale rows beginning under 3rd or 4th dorsal spine; 2-6 scales
p r e s e n t i n a x i l o f p e c t o r a l fi n s ; p e l v i c fi n s e x t e n d i n g o n e - t h i r d o r
m o r e t h e d i s t a n c e f r o m p e l v i c fi n b a s e t o a n a l fi n o r i g i n ; fi r s t t w o
d o r s a l s p i n e s u s u a l l y e l o n g a t e d . . . . I . fi l a m e n t o s u s
-moderately common on sandy or muddy substrates; depth from 37-373 m

l e n g t h t o a b o u t 3 0 c m .
4 b . Dorsal scale rows beginning under 5th or 6th dorsal spine; no scales in

a x i l o f p e c t o r a l fi n s ; p e l v i c fi n s e x t e n d i n g l e s s t h a n o n e - t h i r d t h e
d i s t a n c e f r o m p e l v i c fi n b a s e t o a n a l fi n o r i g i n ; fi r s t t w o d o r s a l s p i n e s
n o t e l o n g a t e d . . . . I . b u r c h a m i
-rare; depths of 244-56? m; length to about 13 cm.

5a. Two pores on tip of ventral surface of lower jaw (chin); pelvic fins
e x t e n d i n g l e s s t h a n o n e - t h i r d t h e d i s t a n c e f r o m p e l v i c fi n b a s e t o a n a l
fi n o r i g i n 0 0 0 6

5 b . Asingle pore on tip of ventral surface of lower jaw (chin), this is the
f u s i o n o f t w o p o r e s ; p e l v i c fi n s e x t e n d i n g m o r e t h a n o n e - t h i r d t h e
distance from pelvic fin base to anal fin origin ?

6a . A f r i nge o f c i r r i p resen t on pos te r io r end o f max i l l a2 :y ; upper pos t¬
o r b i t w i t h t w o s m a l l s p i n e s . . . . I . f I m b r i a t u s
-rare and has been taken on soft substrates; depth 6O-265 m; length

to abou t 19 cm.

6 b . A s i n g l e c i r r i p r e s e n t o n p o s t e r i o r e n d o f m a x i l l a r y ; u p p e r p o s t o r b i t
w i t h t w o s m a l l s p i n e s o r s p i n e s a b s e n t . . . . I . o c u l a t u s
-very rare and has been taken on soft substrates; depth 82-196 m;

l e n g t h t o a b o u t 1 8 c m .
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Icel inus (continued)

? a . Dorsal scale band beginning under 4th or 5th dorsal spine; n o c i r m s

a t b a s e o f n a s a l s p i n e . . . . I . q u a fl r i s e r i a t u s
-uncommon to common on sandy bottoms; depth from 6-101 m; length to about

9 c m .

7 8 . Dorsal scale band beginning under 1st or 2nd dorsal spine; a c i r r u s

p r e s e n t a t b a s e o f n a s a l s p i n e . . . . I . b o r e a l i s
-common at least in British Columbia; depth 18-247 m; length to about

1 1 c m .

Note: The key of Bolin (1936) aided in the construction of this key to Icelinus.

I c e l u s -This key was constructed using very few specimens for some species
a n d t h e g r o u p i s i n o b v i o u s n e e d o f r e v i e w.

l a . Body more-or-less completely covered with small prickles (scales). I. scutiger
- ra re ; dep ths o f 117-291 m; leng th to a t l eas t 8 c m .

l b . Body with asingle series of large plates above lateral line, smaller
scales may also be present around these plates 2

2 a . Plates above lateral line each with astrong recurved spine; no scales
a b o v e t h i s l a t e r a l r o w ; h e a d w i t h o u t s c a l e s . . . . I . s p i n i g e r
-although appearing uncommon, it also appears to be the most common

Icelus in the NE Pacific; depth 31-247 m; length to 19 c m .

2 b . P l a tes above l a t e ra l l i ne w i t hou t as t r ong s i ng l e sp i ne bu t w i t h sma l l
spines usually present; head usually with scales 3

3a . Two-three rows of scales below lateral line reaching or nearly reaching anal
fi n . . . . I . c a n a l i c u l a t a

-rare; has been recorded from 525-730 m; length about 13 cm.
3 8 . Sca les absen t be low la te ra l l i ne o r res t r i c ted to reg ion beh ind pec to ra l

fi n 4

4 a . E y e d i a m e t e r 2 t i m e s t h a t o f s n o u t l e n g t h a n d a b o u t t w o - fi f t h s t h e
l e n g t h o f t h e h e a d . . . . I . e u r y o p s
-apparent ly very rare ; depth unknown but deep water ; length a t leas t

7 c m .

4 b . Eye d iameter 1 .5 t imes that o f snout length or less and one th i rd or
less the length of head 5

5 a . Anal papillae enlarged and spatulate; anterior pair of occipital spines
p r e s e n t a n d w e l l d e v e l o p e d . . . . I . s p a t u l a
- u n c o m m o n b u t i n n e e d o f s t u d y c l o s e t o I . u n c i n a l i s a n d R u s s i a n w o r k e r s

r e c o g n i z e a n u m b e r o f s u b s p e c i e s o f t h i s s p e c i e s a n d I . u n c i n a l l s ;
d e p t h a b o u t 5 5 - 1 5 0 m ; l e n g t h a t l e a s t 1 0 c m .

5 8 . A n a l p a p i l l a e c y l i n d r i c a l ; a n t e r i o r p a i r o f o c c i p i t a l s p i n e s n o t w e l l
d e v e l o p e d - t u b e r c l e s . . . . u n c i n a l i s
-see comments in 5a; depth from 10-247 m; length to at least 10 cm.
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J o r d a n l a z o n o p e - m o n o t y p i c g e n u s
-moderately rare; nearshore rocky areas, known to cling to vertical surfaces;

depth intertidal to 38 m; length to 8cm.

Le loco t tus h l rundo -monotyp ic genus
-uncommon; depth f rom inter t idal to 3? m; length to 26 c m .

Leptocottus armatus -monotypic genus
-common in estuaries and nearshore especially on sandy substrates; depth

from intertidal to 91 m; length to about 30 cm.

M a l a c o c o t t u s

This genus contains two species described from the NE Pacific but they
present some confusion. The original -descriptions are Inadequate for separation
due to variation; other undescrlbed species may also be present within the a r e a .

The group is under study.

l a . Primary preopercular spine with an accessory spine at its base
. . . . M . z o n u r u s

l b . Primary preopercular spine without accessory spine at its base
. . . . M . k i n c a i d i

Because of the confusion, we do not separate comments for each species. They
have been recorded from "shallow" water (27 m) to 275 rn. They are not uncommon
a n d m a y r e a c h 2 0 c m o r m o r e .

M y o x o c e p h a l u s

Anew species is being described by Prs. G.I. McT. Cowan and N.J. Wilimovsky.
It is included in the key but its placement is tentative and subject to change
because only one specimen was seen,

la. Scales absent from above and below lateral line; cirri on head; upper
preopercu la r sp ine sma l le r than eye . . . . M. n iger
-apparently not uncommon in tidepools and subtidal areas; length at least

15 cm.

lb. Spiny or stellate scales present above and below lateral line; cirri absent
from head, though tubercles are present; upper preopercular spine usually
the size of the eye or much larger 2

2a. Splnate scales above and below lateral line; anal fin rays 8-13, mostly
12; spinous dorsal rays 8-10,usually 9; soft dorsal fin with IO-I5 rays,
usual ly 14 . . . . M. po lyacanthocephalus -comments be low

2b. Stellate scales above lateral line &spinate below; counts variable,
see below 3

3a. Body rather slender; anal rays 12-16, mostly 14; spinous dorsal rays
8-10, usually 9; soft dorsal fin with 13-15 rays, usually 15
. . . . M . j a o k - c o m m e n t s b e l o w

3b. Body various (?); anal rays 10-12, usually 12; spinous dorsal rays 8-10,
usually 10; soft dorsal with 14-17 rays, usually I6 .... M. s p .

No comments concerning the new species are available. Both jaok and
polyacanthocephalus are common in shal low waters: jaok can be dist inguished
from polyacanthocephalus by amore s lender body and apreopercular spine
which is about the same size as the eye rather than much longer.
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N a u t i c h t h v s

la. Second dorsal fin with 2?-JO rays; anal fin with 16-21 rays, usually 19;
p e c t o r a l fi n w i t h 1 3 - 1 4 r a y s . . . . N . o c u l o f a s c i a t u s
-moderately uncommon; depth from the intertidal to 110 m; len^h to 20 cm.

l b . Second dorsal fin with 19-26 rays; anal fin with 14-19 rays; pectoral
fin with 14-17 rays 2

2 a . Second dorsal fin with 22-26 rays, mostly 23; anal fin with 15-20 r a y s .
mostly 16-17; spines on top of head rounded .... N. pribilovius
-moderately uncommon; depth from about 2-126 m; length at least 6 c m .

2 b . Second dorsal fin with 19-21 rays, mostly 20; anal fin with 14-15 rays;
s p i n e s o n t o p o f h e a d p o i n t e d . . . . N . r o b u s t u s
-rare; depth f rom 2-73 m; length to about 5.5 cm.

O l i g o c o t t u s

l a . Body prickly, covered with minute spiny scales; preopercular spine with
s i n g l e p o i n t . . . . 0 . r i m e n s i s
-appears to be uncommon throughout its range; known from the intertidal;

length to 6cm. This species is probably the most uncommon Oligocottus.
l b . Body not prickly, smooth -no scales; preopercular spines multifid (more

than asingle point) 2

2 a . No c i r r i on nasa l sp ines; no c i r r i on body above la tera l l ine nor a t base
o f d o r s a l fi n . . . . 0 . m a c u l o s u s
- c o m m o n i n i n t e r t i d a l a n d s u b t i d a l a r e a s ; l e n g t h t o 9 c m .

2 b . As ing le we l l deve loped c i r r us on nasa l sp ine ; base o f do rsa l fin w i th
tufts of cirri 3

3a . One to four cirri present on end of maxillary; tuft of cirri present
on suborbital stay; primary preopercular spine usually tr ifid, occasionally
b i fi d o r q u a d r i fi d . . . . 0 . r u b e l l i o
-moderately common although less so than 0. maculosus Tir 0. snyderl;

i n t e r t i d a l a n d s u b t i d a l ; l e n g t h t o 8 c m .
3 b . N o c i r r i o n e n d o f m a x i l l a r y ; n o t u f t o f c i r r i p r e s e n t o n s u b o r b i t a l

s t a y ; p r i m a r y p r e o p e r c u l a r s p i n e u s u a l l y b i fi d , o c c a s i o n a l l y t r i fi d
. . . . 0 . s n y d e r i
- common in in te r t ida l and sub t ida l a reas ; leng th to 8 .5 cm.

O r t h o n o p i a s t r i a d s - m o n o t y p i c g e n u s
-amoderate ly common t idepool inhabi tant ; depth to 30 m; length to about 10 cm.

P a r i c e l i n u s h o p l l t i c u s - m o n o t y p i c g e n u s
- r a t h e r r a r e , f o u n d i n n e a r s h o r e r o c k y a r e a s ; d e p t h f r o m s u r f a c e t o 1 8 3

l e n g t h t o a b o u t 1 8 c m .

P h a l l o c o t t u s o b t u s u s - m o n o t y p i c g e n u s
- l i t t l e i s k n o w n b u t h a s b e e n c o l l e c t e d i n t e r t i d a l l y ; m a y b e r a r e may be abundant ;

leng th to about 6cm.
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Foroco t tus b rad fo rd i -on ly one spec ies f rom the NE Pac ific
-little is known but has been reported to be common in tidepools at least in

a p o r t i o n o f i t s r a n g e ; l e n g t h a t l e a s t 7 c m .

P s y c h r o l u t e s

l a . S tou t pap i l l ae on head , body and apor t ion o f fins n o c i r r i ; s m a l l p r i c k l e s
restricted to two ventrolateral rows; pectoral rays 19-23 m o s t l y 2 0 - 2 1 ;
maximum size 6cm.. . . P. paradoxus
-locally common, at least in part of its range; depth from 33-220 m .

l b . Cirri scattered on head and body, papillae absent; prickles present o n

body Including ventrally but not on head or fins, prickles only present
on individuals smaller than about 5cm; pectoral rays 22-26, mostly
24-25; maximum size 50 cm.... P. phrictus
-rare but specimens have recently been identified from the Bering Sea

which suggest it is not that rare; depth 933-2800 m.

R a d u l i n u s

l a . Second dorsal fin with 1? rays; anal fin with 18 rays; cirri present
below lateral line about on vertical of the origin of second dorsal
fi n . . . . R . v i n c u l u s
- ra re ; dep th f rom 21-2? m; l eng th to 7cm.

l b . Second dorsal fin with with 19-23 rays; anal fin with 21-25 rays; no cirri
below lateral line on side of body 2

2 a . Snout length equal to or less than eye diameter; nasal spines short and
s t o u t . . . . R . a s p r e l l u s
- u n c o m m o n b u t p r o b a b l y t h e m o s t c o m m o n R a d u l i n u s , a t l e a s t t h e m o s t

commonly collected; depth from 48-290 m; length to about 15 cm.
2 b . Snout length greater than eye diameter; nasal spines long and needle-

l i k e . . . . R . b o l e o l d e s

-rare; depth from 73-146 m; length to about 14 cm.

Rhamphocot tus r ichardsoni -monotyplc genus
-appears to be locally common in avariety of habitats; depth from the inter¬

tidal to 165 m; length to about 8cm.

Scorpaenichthys marmoratus -monotyplc genus
-common in nearshore areas; depth from intertidal to 76 m; length to 1m.

S i g m i s t e s

l a . Second dorsa l fin wi th 19-21 rays; anal fin wi th 14-16 rays
. . . . S . c a u l i a s

-L i t t le is known, col lected in shal low water - inter t idal areas;
l e n g t h t o 8 c m .

l b . Second dorsal fin with 24-26 rays; anal fin with 17-21 rays
. . . . S . s m i t h !

- l i t t le is known, col lected in shal low water- inter t idal areas;
l e n g t h t o a t l e a s t 6 c m .
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S t e l g i s t r u m b e r i n g i a n u m - o n l y o n e s p e c i e s i n t h e N E P a c i fi c
- l i t t l e I n f o r m a t i o n a v a i l a b l e , a p p a r e n t l y r a r e a t l e a s t i n t h e N E P a c i fi c ;

depth from 79-95 length at least (at most 7"'i
● J 4 . 5 c m .

S te rn ias xenos te thns -monotyp ic genus
-rare, a t least in the NE Pacific; depth f rom 6O-IOO m; length to 10 cm.

St leglcot tus xenogrammus -monotypic genus
-only one specimen known?; taken at adepth of 494 m r a r e ! ; l e n g t h 3 c m .

S y n c h i r u s g i l l i m o n o t y p i c g e n u s
-appears to be locally abundant in some areas; recorded from shallow waters;

length to 8cm; often occurring in algae.

Thyr lscus anoplus -monotyp ic genus
-rare, at least in the NE Pacific; recorded at 210 m; length at least 11 c m .

T r i g l o p s

l a . Base of dorsal fin without lateral bony tubercles; body very slender;
pectoral fin with 15-1? rays, usually I6 T . m a c e l l u s
uncommon, recorded from depth of 18-102 m; length at least 1? cm.

l b . Base of dorsal fin with lateral bony plates (may be very small);
b o d y v a r i o u s i n c l u d i n g s l e n d e r ; p e c t o r a l fi n w i t h I 6 o r m o r e r a y s ,
usually 18 or more) 2

2 a . Second dorsal fin with 2? or more dorsal rays, usually 28 o r m o r e ;

anal fin with 2? or more rays, usually 28 or more; cross folds on
breast not apparent (reduced) or absent T . f o r fl c a t a
-moderately uncommon; depth from 69-I32 m; length at least 25 cm.

2 b . Second dorsal fin with 2? or fewer rays, usually 25 or fewer; anal
fin with 28 or fewer rays, usually 25 or fewer; cross folds usually
readily apparent on breast ~ 3

3 a . Eye large, about 2.5 in head length; maxillary and ventral portion of
opercle with scales (pr ickly) . . . . T. scept icus
-moderately uncommon; depth from 79-252 m; length to I6 c m .

3 b . Eye not as large, about 3.5 in head length; maxillary and ventral
portion of the opercle without scales (not prickly) 4

4 a . La tera l fo lds sparce and a lmost cor respond to number o f la tera l l ine
plates; scales along the edges of the folds small and do not overlap
. . . . T . p i n g e l i
-appears to be common but needs study; depth from 18-274 m; length 20 cm.

4 b . Lateral folds thick, irregular and and more numerous than plates (2+ times);
s c a l e s a l o n g e d g e s o f f o l d s o v e r l a p p i n g . . . T. m e t o p i a s
-appears to be uncommon; recorded at 95“99 mdepth; length at least I5 cm.

Zes t l ce lus u ro fundorum -on ly one spec ies in the NE Pac ific
- rare ; recorded f rom 88-2580 m; length to 6 c m .
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