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STATE OF CALIFORNIA  
FISH AND GAME COMMISSION 

 
Fish Bulletin No. 5              Sacramento, California               March 3, 1921 

 
 

A Key to the Families of Marine Fishes of the West Coast 
 

By EDWIN C. STARKS, Stanford University 
 

This key treats of the families of marine fishes that are represented by species that have 
been found within a depth of 100 fathoms on the western coast of the United States, 
exclusive of Alaska.  

The only publication that it is possible to use for the identification of west coast species 
of fishes is Jordan and Evermann's "Fishes of North and Middle America." On account of 
the large number of families there treated of, the key is difficult to use. This key, being 
restricted to a much smaller fauna, will simplify the use of Jordan and Evermann's work 
on western fishes.  

The characters here used do not define the families as a whole; but they serve as a means 
of identification of the families as restricted by the fishes that happen to occur within the 
limits of the locality here considered. For instance, "Body tapering backwards to a point" 
is not a character that defines the family Soleidae, but it is a character of the only member 
of that family that is found on our coast. Hence this key is in most cases useless for the 
identification of these same families as represented in other localities.  

A zoological key is arranged to consider alternative characters; one character being under 
a figure (as 10) as contrasted with the same figure prime (10'). In some cases a second, 
third, or greater number of alternatives are used (10'' or 10'''). If, on consulting the key, 
the characters under the first number do not fit the specimen at hand, try those under the 
first alternative number. When they do fit, read on down as far as they continue to fit; and 
when they do not fit, skip to the alternative number where they do. Thus go as far as 
possible and the family name will be found.  

Suppose, for instance, we have a horse mackerel whose family we wish to find. Under the 
bony fishes we find that the first character (under A) depends upon whether or not the 
ventral fins are on the abdomen. We find that they are not, but that they are thoracic as 
under the alternative heading (B). Starting at 1, we find the eyes  
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are not both on the same side of the head, so we skip to 1', which correctly describes them. Under the next number,
3, the character, "gill opening behind lower part of pectoral base," does not fit, and we turn to 3', which does. Under
4, we find that our specimen has no bony stay extending back from eye, and hence the alternative is 4'. The ventral
fins are not united as under 9, and we turn to 9'. Under 10, "body with scales" is correct. Under the next number, 11,
top of head with a sucking disk is not correct, but 11' is. Pectoral rays are not detached as under 12, but are entire as
under 12'. The condition of the ventral rays is as described under 13. As the dorsal rays are not followed by finlets,
as under 14, we go to 14'. Under the next number, 15, we find the lateral line is armed with bony plates as described,
and as we can go no further in the key, we correctly conclude that our specimen is a member of the family Carangid-
ae.

In the preparation of a key of the length of this one, it is inevitable that mistakes and discrepancies occur. Many of
these are nearly impossible to detect except by the actual application of the key to specimens. Though the key has
been used to some extent by students of ichthyology at Stanford University, and some of its mistakes thus corrected,
it is very probable that its more extended use will reveal others. When mistakes are found, the author will be grateful
to be informed of them.

Since this key was written, representatives of a few additional families have been taken on our coast. These are so
rare, or so seldom taken, that it does not seem worth the rather considerable amount of work that would be necessary
to change the key to include them. They are here separately listed with their characters.

1.1. Family TETRAGONURIDAE (The Square Tails)
Represented by Tetragonurus cuvieri, taken on the southern California coast. The body is covered with hard,
grooved scales, arranged in oblique rows; two sharp keels on each side of tail; the teeth comblike and in a single
row; the spinous dorsal about half as high and twice as long as the rayed dorsal; the anal shorter than the second
dorsal and nearly under it.

1.2. Family MACRORHAMPHOSIDAE (The Snipe Fishes)
Represented by Macrorhamphosus hawaiiensis, taken off the southern California coast. The body is short and rather
deep; covered with thick rough scales; the very small mouth at the end of a long tube; the second spine of the dorsal
is very long and stout.
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1.3. Family MULLIDAE (The Goat Fishes)
Represented by Upeneus dentatus, taken on the southern California coast. The presence of a pair of long, fleshy ap-
pendages just under the tip of the lower jaw will at once identify this family.

1.4. Family LOPHOTIDAE (The Ribbon Fishes)
Represented by Lophotes cepedians, recently taken on the southern California coast. It is band-like, being exceed-
ingly thin for its depth and length, and covered with thin, silvery skin. Its head rises to a thin crest with a high spine
in front of it. Following this is a long dorsal fin running the whole length of the back. The caudal fin is very small,
and the anal is close under it.
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FIG. 1. Example of a shark

FIG. 2. Example of a skate with notched ventrals
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FIG. 3. Example of a fish with abdominal ventrals

FIG. 4. Example of a fish with thoracic ventrals
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B. VENTRAL FINS THORACIC (placed not far  behind base of pectorals, and internally connected with shoulder girdle), or 
JUGULAR (placed in front of pectorals). 

1. Both eyes on same side of head. 
2. Bbdy tapering backwardsJo a point; anal and dorsal not separated from caudal; skin and scales 

extending over preopt True Soles) SOLEZDAE 
2'. Body not tapering to a ~ n d  ; dorsal and anal separate from caudal ; edge of preopercle 

evident -----------. Floundws) QE' 
1'. Both eyes not on same s 1. 
3. Gill opening behind lower part of pectoral base ------------------- -- --------------- - (The Angler Fishes) ANII'HNNAKllUSE 
3'. Gill opening in front of pectoral base. 
4. A bony stay extending back from lower part  of eye across cheek just unrler the skin, or else the side of the head entirely cc - 

with bony plates. 
5. Head entirely covered with bony plates. 
6. Body with ordinary scales ; pectoral with 3 lower rays detached and finger-like----------------------(The Curnards) TRZQLZDAE 
6'. Body a s  well as  head incased in bony plates; pectoral 5n entire--------- ---- - - - - - - - - - - - - - - -  (The Sea Poachers) ACONZDAE 

5'. Head not covered with bony plates. 
7. Slit behind fourth gill reduced to a small pore or wanting. 
7-a. Gill opening not extending tc lower pectoral ray-- --- (The Horsehead Sculpins) RAMPHOCOTTZDAE 
7'a. Gill opening extending down t lower pectoral ray. 
8. Body wholly or partly nake ed with prickles, but vered with scales; anal 

spines obsolete --------- ------------------ ----------------------(The Bculpins) COTTZDAE 
8'. Body uniformly covered with scales; anal spines, 3 ------------------------------------(The Rock Fishers) SCORPAENZDAE 

7'. Slit behind fourth gill larger than pore ---------------- -------------------(The Greenlings) 'HEXAGRAAlMZDAE 
4'. No bony stay, or plates on head a s  above. 

9. Ventral fins completely rnited with each other ------------- ---------------- - - - - - -  (The Gobies) GOBZZDAE 
9'. Ventral fins not united. 
10. Body covered with scalc 
11. Top1 of head covered w 
11'. Tor, of head without s 

: sucking disk composed of transverse plates-------------(The Remoras) E C H I  
k -. 

12. Pectoral fin with its ..,..,, , ,, 9 rays detached and elongate. and a t  a distance below the 
rest of the fin -------------- ------(The Threadfins) POLYNEMZDAE 

12'. Pectoral fin entire. 

'Including Anoplopomidae. 



F A M I L I E S  O F  BONY FISHES-Continued. 

r c r ~ ~ ~ - C o n t i n l l e d .  
. ray5 and preceded b r  a more or lesc: evident spine (sometimes growl fast to first ray).  
followed by detached rixys or finlets ----------------------------- (The dlackel-c'ls) SG'OJfRRIDAF: 

with a series of large keeled plates o r  
scales -_--------------_---------------------.-----------(l'he lIorse llfuekcrels and Ye1loi~'tails) C-IIZAYGIDAE 

ateral line not armed 3s nbo~e .  

Tomer with teeth. 
rsal fin continuous (without notch) and without distinct spines. 

8. Dorsal fin berinninc on hear1 and rnnning nearly the lengtli of t h e  back; caudal 
fin f o r B e d - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - ( T h e  Dolphins) CORYPHdESIDAE 

IS'. Dorsal fin not b~ginning on head ; caudal rounded or truncate. 
30. Lateral line runnins: high, not fitr from the dorial base, anrl not reaching the 

cauilal fin - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ( i l ' h e  Rcciiqnilsi RATIZS7LlIABTEIZIDAE I 
I)'. Lateral line if present not high on the back, hut rriiclring to  the carrdnl fin--------(The Rn!r Pishcs) ICOSl'F:TD-4&; 

17'. 13orqal fin not continnor~s and ~ ~ i t h  a spinons portion. 
2 .  .ha1  fin precerled b~ t n a  spinpa scarcely connrctt,d with the rest of 

the f ~ n  __------------------------------------------- (TIIc JJol-ye 'IJncFcrels ant7 Pellototails) CAR 14011171fi: 
I 

20'. ,Zn:il fin not preceded hg disconnected spines. 
21. Tail n i th  a lteel on eat11 sidr ........................... (The H0r.w Jlackcrcls and Tcllozotails) CAE I>-CIDAR 

'. Tail nithout a Ireel. 
2. Gpper edge of mauillarg slip1)ing for its full lengtli under erlce of ~reorhi ta l  when mouth 

is closc.tl-------------------------------------------_-------------- ( 1 ' 1 ~  X i i d d u r  Fiskcs) IIIPHOAYIDSR 
22'. Jlt~sil lary not slil,pinq ~uirler edge of preovbital posteriorly---------. -_------(The Nra 12asses) , W 1 2 1 ~ A ~ \ ~ I D L 4 ~ ~  

'orner n ithont teetli. 
2%. l'etlh brush-like (fine. long, ercn, and mo~ab le )  - - - + - - - - - - - - - - - - - - - -  (The Spade Fixhes) WPTTIPPIDrlB 
23'. Teeth not brush-like. 

2 .  Stales just 11efol.e micltlle of 1)ocl.v 3 or 4 timt,s deeper (vertically) than long 
(norizontallq-i - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  (7'11e Pomfrcys) BRAllZDliE 

24'. Scales not a s  above. 



25. Dorsal and anal fins 
25'. Dorsal and anal soin, 

without d 
es present. 

listinct spi - - - - - (The Rag Fishes) ICOSTEIDAE 

26. Anal spines, 1 or 2. 
27. Lateral line ending under soft dorsal ........................... (The Demoiselles) POMACEBTRIDAE 
27'. Lateral line, if present, ending a t ,  o r  on, caudal fin. 
28. Dorsals separated, or with a notch between them; no posterior canines on 

upper j a w - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ( T h e  Croakers) SCIAl 
28'. Dorsals contintous ; upper jaw with posterior canines------------ (The Blasquillos) MALACANTHIDAE 

26'. Anal spines 3. 
29. Anal with more 
30. Soft dorsal and 

nearly hiddei 

,e than 5 I 

Ventrals 
Dorsals 

mom 

. Dorsal ( 

simila 
Ventral I 

than 17 s 
anal so c, 

n - - - - - - - - . 

rays, prece 
with 7 sof 
- .~ - 

oft  rays. 
overed wit  h scales t t   at the ray s are  

.(The Rudder Fishe. OSIDAE 
30'. Soft dorsal and anal not densely covered with scales---- (The Viviparous Surf-fishes) f i n f m w l  OCIDAE 

29'. Anal with 16 or fewer soft rays. 
31. Dorsal spines 9 or 10. 
32. Cheeks and opercles with scales. 
33. Anal rays G to S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (The Alojarras) GERRIDAE 
33'. Anal rays 1 . (The Viviparous Surf-fishes) EMBIOTOCZDAE' 

32'. Cheeks and o -------------- (The Wrasse-fishes) LABRIDAE 
31'. Dorsal spines 

34. Teeth large and canine-like, fixed, and sloping obliquely forward; 
scales cycloid ........................................ (The Wrasse-fishes) LABRIDAE 

34'. Teeth freely movable, in bands, with the outer teeth shorter than the inner, stained brown, 
and each one divided into 3 points a t  its t ip:  scales ctenoid- (The Rudder Fishes) KYPHOSIDAE 

34". Teeth villiform, not as  in 34' ; scales ctenoid ..................... (The Grunters) HAEJICLIDAE 

13'. Bentrals each with mor ded by a more or less evident spine. 
35. t rays. 
36. divided into 3 well separated fins; the anal into 2 ;  a barbel under t i p  of lower jaw 

or less developed ........................................ (The Codfishes) GADIDAT3 
iivided into 2 fins ; the first short ; the second long and with a deep notch ; anal 
r to soft dorsal; n o  barbel on lower jaw -------------- (The HaLes) MERLUCCZIDAE 
vith about 15 soft rays; dorsal fin single, elevated in front--(The Opahs) LABPRIDAE 
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FAMILIES OF BONY FISHES-Continued. 
B. VENTRAL FINS TIIORACIC OB JUGULAR-Continued. 

13". Ventrals each with less than 5 rays, and with or without a spine. 
36. Upper jaw prolonged into a sword ----------- (The bhes)  ISTIOPHORZDAE: 
36'. Upper jaw not prolonged. 
37. Dorsal composed of spines only ----------------- : Blennies) BLENNZDAE 
37'. Dorsal with spines anteriorly and soft rays posteriorly. 

Pectoral fin entire. 
Body entirely covered with bony plates .................... (The Sea Poachers) AGONZDAE 

. Body not covered with bony plates .......................... (The Blennies) BLENNIDAE 
Pectoral fin divided into 2 parts;  the lower part  composed of 3 stout appendages; 

head covered with bony plates .............................. (The Qurnards) TRZGLIDAE 
37". Dorsal of soft rays only. 

40. Body tapering to  a blunt point behind; dorsal and anal continuous around caudal. 
41. Gill membranes joined to the isthmus .................... (The Eel-pouts) ZOARCZDAE 
41'. Gill membranes free from the isthmus .................... (The Cusk Eels) OPHIDZIDAE ! 

lot tapering to a point ; the cacdal fin distinct-- (The Brotzlloid Fishes) BROTULZDAE - 
10'. Body naked and sn: 1 tubercles, prickles, or scattered bony plates, but never uniformly covered ci 

with scales. 
u t  with a sucking disk. 

.. , , . 43. Gill membranes free from isthmus ; a single soft dorst&paced 
I 

posteriorly .................................. Le Cling-fishes) GOBIESOCZDAE: 
43'. Gill membranes joined to the isthmus. 
44. Skin smooth ; dorsal somewhat hidden by the lax skin, long and continuous, or with 

a short portion anteriorly more or less separated 
by a notch .................................. (The Sea Snails) LZPARZDAE 

44'. Skin with tubercles o r  spines; two dorsal fins well separated and about of 
equal length ---------------------------(The Lump Suckers) CYCLOPTERIDAE 

42'. Breast without a sucking disk. 
lorsal and anal followed by detached rays or finlets--(The Mackerels) SCOMBRZDAE 
lorsal and anal without finlets. 
Upper j a v  prolonged into a sword- (The Marlinspike Swordfishes) ISTIOPHORZDAE 
Upper jaw not prolonged into a sword. 

4 2 .  A bony stay extending across cheek just under the skin from lowed level of eye. 
45. Gill opening small, not extending below lower edge of 

pectoral fin - - - - - - - - - - - - - - - - - - - (The Horsehead Sculpins) RAMPHOCOTTZDAE 
I 1 



S'. Gill openins extending a t  least to loner edge of pectoral 
fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Tke Scttlpins) COTTID,II<? 

7'. S o  bony stax, across cheek. 
40. not13 tapering to a bltlnt point, behind; the dorsal and anal continuous 

:rround the cxi~clal. 
80. Gill mrrnI~r.~ncs joined to the isthmus------------~Thr EcT-pouts) ZOdRClDA1.I 
50'. Gill men~ltranes free from the istl~mus---------- (The C~rsk Eels) OPIlIDIZD.1E 

49'. Body not txj~ering to n point; ci111dxl fin distinct. 
31. .knal fin absrnt : mudal fin directed obliqt~elg 

cpr~arci  -_----------------(Thr Xinq of the Herrings) TRACITYI'TERIDAE 
lux1 fin presmt ; caudal normal. 
I>orsxl spines Aeuiblck and not slrarp. 

. Dorsal spint.s flc~xible hut not soft: lateral line and fins without prickles: 
cnudai forhetl; Ood) I~and-iliapecl------(Tl~c Bond  F ~ ~ h c s )  J,CJ'IDOPIDAE 

' Dorsal spi11r.s \oft and ray-lilre; lateral line and fins with prickles; tail 
rounclxl; borlp not hwnrl-~l1n1,~n11----------iII'?~c IZaq J'is7te.s) IC0h ' ICIDBE 

i n ~ s  btiff ant1 sharp. 
54. Iiips with fringes : mouth 11-lien closed nearly 

vertic~l------~----------------- ( 2'hc Sand-fi-~hes) TI<ICIlODOSTZDAE 
Li l~s  not fringc~d : nlonth sornctirncs obl~cjne. 1)ut not nrarlp ~er t ica l .  

I)orsnl n i th  only 1 or  2 T ~ O  .;lrort stin' spines just behind the head; 
hotly with man: sm:lll .;h~ninq %pots ;al.rn~ised 

ericsi ----_------_---------- (Tit? Tocld Fishes) BATR-4CJIOIDIDAE 
1 sl)ines xerj nillllerons _--_----------- ( T h t  I3lrv111ic~) 131,J:Y VT2),41: 

ometimes red~~ceil  to a small slit high on the side). 

noqtril a tube on upper lip 
----------------------------(l'he Aizakc Eels) OPHICHl'HJ71DAE 

slender, almost threxd-like----(The Snipe Eelel 3'EJfICHTlIJ~ZD.lF; 

nt the end; body incased in a 
tng armor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (The I'ipefishes) STSGL\IIl'I17DALE 



FAMILIES OF BONY FISHES-Continued. 
s ER~IRELY ~ 7 ~ ~ ~ ~ x o - - C " o n t i n l l e d .  

out not elangate; moutht and body covering not as  ahove. 
6. Breast with a sucking disk. 
7. Skin smooth and Ins-------------- ------------ - - - - - - - - - - -  - - -  - - -  (Tlte Sea Snails) LZPQRZDAE 
'. Skin firm, corcrecl Kith tubercles, or broad plates bearing spines ...................... (The L u m p  G~cckers) CPC'TIOPTEEID9$> 

Breast without a sucking disk, 
. Dorsal fins 2 ; the first of 3 spinvs ; the first spine very large and rough ; body deep--------- (The Trigger Fishes) BAWRTID.4E 
'. Dorsal fin single. 
9. Dorsal fin extending along nearly the whole back. 

10. Ja1i.s and romer with some coarse molar or pebble-like teeth;  body tapering to a slender 
point bellilld - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ( T h e  7Volf-fiahes) ALVARHICHADIDSE 

'. Teeth and body not as  above-------- ---- ------- ------ - .................................. ( T I ?  Rlennies) IILELVA-IDSE 
Dorsal not nearly extending along tlte entire back. 

11. Teeth on each jaw confluent into one solid plate. 
2. Rocly compressed and rough------------------ - - - - - - - - - - - - - - - -  (The Htad-fishes) J IOLZDlE  
?'. Rocly not rompressed; ~uvc,red with stiff sliarp spines ........................... (The Porc~rpine Fishes) DZODOSTID;1E 

Teeth on each jaw confluent into two ................................... - - - - -  (The Pzcflers) TETEAOUOA!T\'TIDAI:' 
anes free from isthmus. 

1 
I-' 
iP 

jaw prolonged into a s~vord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T h e  Swordfishes) XZPIfZZDAE 
3'. Upper jnw not p~ro1ongc.d into a sword. 
14. Thdy ovate, deep. compressed ; the depth about half the Irngth----------------- (Thc B~ctter Fishes) A"TROJZd7'EID-4E 

I 
14'. Body more e lon~a te :  ttie d ~ p t h  not orer a third of tlie length, often much less. 
15. Dorsal risinq so gradually from the back tltat its btarinaing is scarcely evident. 

16. Dorsal and anal not reaching to  caudal ; caudal prtlnncle slender ; caudal fin 
concave bch~nd - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ( T h e  Great Ray Fishes) A CROTIDAE 

6'. Dorsel and anal connected with caudal; caudal prrluncle wide; caudal 
fin rounded - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ( T h e  GraceF Divers) XC17TAT,INZDIE 

'. Beginning of dorsal evident, rising more or less abruptly. 
17. Gill membrane.: broatlly united to each other. 
18. Dorsal fins 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ( T h e  ~Yeulpins) COTTID,-IE 
18'. Dorsal fin long and single ....................................................... ( l ' h  Blennies) BLEA7XIDAR 

P fronl each other. or nearly so. 

Scales arranqe(1 to form oblique folds ; caudal forked ...................... (The Rand Lattees) AJllilfODPTZDln,4E 
. Scales small and normal; caudal rounded or truncate ....................... (The Flaccid Fishes) ZAPRORIDAE 

. Roily naked ; ventral.; repr~iented by a pair of flat scale-like spines--------- (TIie Reabhczrd Fishes) LEPJDOPIDAE 



GLOSSARY
Abdominal: On the abdomen. Usually referring to the ventral fins when the internal, supporting bones (pelvic girdle)
are not attached to the shoulder girdle.

Adipose dorsal: A soft, fleshy dorsal, usually small, that has no supporting rays running through it. The trout has a
typical adipose dorsal.

Anal fin (or anal): The unpaired fin on the lower side of the body. Rarely, it is composed of two separate parts. of-
ten its front part is composed of spines.

Anal spine: The spine at the front of the anal fin.
Barbel: A fleshy projection or appendage.
Base: Used to designate that part of the fin that is joined to the body.
Bony stay: A rod of bone. In some fishes a flattened bone running from just under the eye to the preopercle.
Caudal fin: The tail fin.
Caudal forked: Said of the caudal fin when its upper and lower rays diverge or fork from each other.
Caudal peduncle: That part of the fish that holds the caudal fin that is behind the dorsal or anal fins.
Caudal truncate: Said of the caudal fin when it is cut squarely off with its edge neither concave nor convex.
Confluent: Running together.
Ctenoid: Said of scales when they are rough behind with small prickles. The prickles may be felt by passing the

finger over the scales in the direction of the head.
Cycloid: Said of scales when they are smooth behind. (See ctenoid).
Dorsals continuous: Said of the dorsal fins when they are not separated from each other.
Dorsal fin (or dorsal): The fin or fins on the mid line of the back. It may be composed of both spines and rays or

either spines or rays. It may be a single fin, or separated into two or three disconnected parts, or only partially separ-
ated by notches.

Dorsal side: The back or upper part.
Eel-shaped: Elongate like an eel.
Fibro-cellular: Membranous, fibrous tissue.
Filimentous: Thread-like or running out into a filament.
Finlets: Small fins unconnected with each other as in the mackerel.
Free spines: Spines not connected to each other by membrane.
Gill membranes: The membranes that are just below the gill chambers on each side. They are strengthened by

bony rays and may be connected to each other across the isthmus, or may be separate. They may be connected to the
isthmus or be free from it.

Gill openings: The opening or openings at the side of the head leading into the chamber containing the gills.
Isthmus: That part that separates the gill openings below.
Jugular: The ventral fins are said to be jugular when they are placed in front of the pectorals.
Keeled plates or scales: Bearing keels or ridges.
Lateral line: A line of pores extending along the side of the body.
Lunate: Moon-shaped. Usually used for organs shaped like a half moon, as the caudal fin of some sharks.
Maxillary: The upper or hinder of the bones that form the upper jaw. A separate bone, the premaxillary is in front

of it.
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Nictitating membrane: A partial eyelid like the third eyelid of birds; the membranous fold that partially covers the
eye in some sharks.

Opercle: The principal bone that forms the gill cover.
Paired fins: The fins placed side by side. Fins placed end to end are not paired,
Pectoral base: That part of the pectoral fin that is joined to the body.
Pectoral fins (or pectorals): The first or uppermost of the paired fins. (See ventral fins).
Pectoral fin entire: Said of the fin when it is not broken up into separate parts.
Pectoral rays: The rays that support the membrane of the pectoral fin.
Pelvic girdle: The internal bones that support the ventral fins.
Photophores: Small definite shining spots on the body and head of some fishes.
Preopercle: The bone that forms a ridge on the gill cover bordering the cheek behind.
Preorbital: A bone just before and slightly below the eye.
Pyloric coeca: Small tubes ending blindly and attached to the stomach behind.
Ray: The supporting rods of a fin when they are composed of many small parts placed end to end. (See spine).

They are never stiff and sharp and may be branched.
Serrated: Saw-toothed.
Shoulder (or pectoral) girdle: The internal bones that support the pectoral fins. They border the gill opening be-

hind in the bony fishes.
Skeleton membranous: Without true bone or cartilage.
Snout: That part of the head in front of the eyes.
Soft dorsal: That part of the dorsal fin that is composed of soft rays.
Spine: Any sharp projecting point. The supporting rods of bone in the fins of fishes that are not composed of sep-

arate parts placed end to end. (See Ray). A magnifier is usually necessary to distinguish a flexible spine from an un-
branched ray. Spines are usually stiff and sharp, and then are easily distinguished from rays, but they may be flex-
ible and soft at the tip. They are never branched as a ray often is.

Spinous dorsal: Said of the dorsal when it is composed of spines. (See spine).
Sucking disk: A flattened disk-like part by which a fish may attach itself.
Teeth brush-like: Bristle like.
Teeth paved: Said of the teeth when they are flattened and arranged pavement-like or tile-like.
Thoracic: The ventrals are said to be thoracic when the internal bones that support them are attached to the

shoulder girdle. When the ventrals are thoracic their base is only a short distance behind the base of the pectoral.
Truncate: Cut squarely off; neither convex or concave.
Tubercle: A pimple-like projection.
Ventral fins (or ventrals): The paired fins that are usually below the pectoral fins. They may be before or behind

the pectorals. Occasionally the pectorals are as low as the ventrals, in which case the ventrals are always behind.
Ventral side: The lower side.
Villiform: Said of teeth when they are very slender and crowded. Resembling coarse plush.
Vomer: An unpaired bone in the roof of the mouth just behind the middle of the upper jaw; often bearing small

teeth. The palatines are on each side of it and sometimes bear teeth also.
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