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Field Guide to Eastern Pacific and Hawaiian Sharks 

By 

SUSUMU KA TO, Fishery Biologist 1 

and STEWAR T SPRINGER and MAR Y H. WAGNER , Biologists 2 

ABSTRACT 

Illustrations , descr iptions, and keys tothe ident i fic ationofmore t han 70 speCles 
of sharks are presented . 

INTRODUCTION 

Our purpose is to provide a useful field guide to the identification of all the sharks known to 
occur in the vast s eas of the eastern Pacific from Ala sk a to Cape Horn, and in the waters sur
rounding the Hawaiian Islands. An illustr ated two-stage key is used to separ ate h e spec ies . 

Nearly all of the spec ies are illustrated; specimens collected especially for the preparatIOn 
of this guide were the main source of material, but some specimens we r e also borr owed fr on
m useUInS. Drawing s of a fe w rare species of which specimens were unavailable were b.J.sed or. 
published or unpublished photographs. The reader should refer to the illustrations for verlhca Ion 
of identific ation from the key, but it should be remembered that many sharks change III body cmd 
fin proportions with growth, and that colo r patterns of some sharks are varia ble . ,'otes ~nd 
descriptions which are given for each spec ies also serve as additional criteria for verlfy:r." 
identification. 

The s c ientific name is given for each species , and, for many, common names in Er.gllsi. 0r 
Spanish are also given. U s age of common nam es v aries g re atly, especially from coun ry to 
country. We have used common names recognize d by the American Fis heries Society chcd':I~t 
(1960) whenever applicable , but new names have been se lected for a few 3pecies, e . iZ .• " pepp,>:-ed 
shark" for Galeus piperatus. 

We have tried to retain the scientific names now in general use but at t he sarre tln-t-! r . .J.ve 
attempted to keep names in line with current studies. Some of these studies are s III unpubll~;"ed. 

We have neither included synonymies nor stated our reasons for the inclusio n or exclus.ol' 
of certain species that have bee n recorded fr om the easter n Pacif ic and Hawaii. F or ex.urr l' , 

we have used the name CephaloscylliUIn ventriosUIn Garman, lSSO , for the swell s ha rl<s of • '1 

North and South America , excluding the name C. uter Jordan and Evermann, ISC, • whlc~ - , 
customarily been used for the northern form; ourdecision here was based on descriptlOr." r:Vt" 
in published accounts, in which we did not find differences between the two forms. 

HOW TO USE THE KEY 

Although many of the species listed in this guide are found in other par s of he ,vor.d , t;.e 

keys will not be suitable for identification of s ha r ks outside the eastern PaCific or r.e v'C:l'.:'v 
of the Hawaiian Islands. 

Diagr am s of the shark's external fe ature s (fi gs. I and 2) are lncluded to define errrs used 
in the keys and to indicate methods of measurement. 

With t he unidentified shark specimen at hand , refer hrst to t he key to famllies and be :1' 

by reading both la and 1 b (bot h phr ases in each c ouplet should be read dUrln12 he e nt: re :der.t.
fication procedure). Select the phrase that describes the specimen and continue 0 the nex dp 

propriate couplet until the fam ily lS determined. The succee ding couplet IS llldica ed by 'n .. 

1 Bureau of Commercial Fisheries Tuna Resources Laboratory. La Jolla, Calif. 92037 . 
2 Bureau of Commercial Fisheries Ichthyological Laboratory, Stanford, Calif . Q430 5. 
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Figure l.-- Outline drawing of a shark showing exte rn al features and methods of measurement; no single s hark 
possesses all the fe a tures s hown . 

hgu r es on t h e right side of the pag e. F or example : if t he s pecimen ha s six or s even gi ll slits 
lns t ead o f f ive , 50 to couplet la - lb; if it ha s five gill sli ts, go t o 3a - 3b. For the sev eral s p eci es 
that are the sole members of their families, identifica t ion is co m pl ete at this point. Desc riptions 
aj-d illustrat i ons of t hese species are given in t heir res p ective fami ly se ctions. If t he family is 
represented b y more t han one easte r n Pacific specie s, th e n ext s tep is t o turn to the approp riate 
family sect ion and ag ain begin the process of sel ec t ion unt i l t he s p ecie s is d etermined . 

KEY TO FAMILIE S OF EASTERN PACIFIC AND HAWAIIAN SHARKS 

I a . Sha rks with six or seven pairs of gill sli t s l a o r l b 

I b. Sha r ks w ith five pair s of gill slits ... . . . 3 a or 3b 

la . Firs t gill slits unusually well devel oped, fi r s t pai r c o n t inuous i n a fol d acro ss m i dventral 
line; teeth of upper a nd lower jaws si mila r in s h a pe .... .• • •. •.•. • . • ... ..•••. • • 
. . . . . . . . . • . • . . . . . . . . . . . . . • . .. F r ill s har k , Fami l y Chl amy doselachidae, p . 5 • 

lb. First gill sli ts not unusually w ell devel oped, fi rs t pair not continuous a c ross midve n t ral line ; 
tee t h o f upper and lower jaws diss i m ilar in shape .. • • . . . .. •. . . • . .. .• ..•.•. . . 
. . . . . . . . . . . . . . . . . . . . . . . Sixgill a n d s e vengill sharks , Family Hex anchidae , p . 5 • 

3a. Anal fin ab sent. 4a o r 4b 

3b . Anal f i n pre sent 5a o r 5b 

-tao Trunk fl a ttened, raylike ; eyes on top head ... . • 
Ang el sharks , Fami l y Squa t inidae , p . 14 . 

-tb. Trunk cylindri c al or nearly s o; eyes on sides o f h e ad . .. .. • • •.•••. • . •...• • ...• 
Squa l oid sharks , Family Squalidae , p . 8 
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Figure 2.--0utline drawings of parts of a shark showing terminology and 
methods of measurement: A - Underside of head; B - Dorsal fin; 
C - Tooth. 
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d o C ... 
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F mt.y 

rk . F 

1m 

o C elr 

. or , IC orl 
r nd o f b • 

. 
Or c o ob d lS . 

SC)'lIor lrud . p. ... l . 

mll Ao td , p. 17 . 

lOa or lOb 

nor ob 
II or lib 

lOb. Lpper lobe of caudal fIn more h n ',"1 C • 10 10 r lob • ("r 0'" r ob r.c 
Ilb 

Ila . Teeth minute , about 200 In iron en of upp r Jaw; III II v r lon , Crom 
high on dorsal Ide 0 near h mldlln on "en fal lid 

Oa kin Iha rk Famtl . C orhllud • p . IS . 

11 b . Teeth 1.1 rgc, about 25 
Sides of head . 

o 35 In fro erte of upper Ja; 11 11 lon , bu co Ined 0 

• tacker 1 hark . Family Lamnidae , p . 1 

12.1 . Origin of pec t oral fin posterior 0 5t h gill llli 

Sand hark , Famtl' Odon alpldae., p . 16. 

12b . Origin of pectoral fm under 4th or 5 t h gill li t , never poer ior 0 5th III 11 
13a or 13b 

13a . Head fl attene d and expanded laterally to form a pade- haped or hammer - haped s ruc ure 
. . . . . . . . . . . . . . . . . . Hammerhead hark , Famil y Sph ' rru dae , p . 27 . 

13 b. Head not flattened or expanded. 14aor 1 b 

14a. Three or more series o f te eth upright a t side and corner o f jaw; upper precaudal pit 
absent (the soup[in shark, Galeorhinus zyopter us , is an exception; it lack an upper 
precaudal pit but belongs in family Carcharhinidael . ... . .. . .. . ... .... .•. . ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . Smoothhounds , Family Triakidae , p . 30 . 
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14b. One or two series of teeth upright at sides and cor n ers of jaws (more than two seri es may 
be upright at center of jaw s); upper precaudal pit pr esent, except in Galeorhinus ..•••. 
. • . . . . . . • • . . . • . • . . . • . • . . . . . • . R equi e m shark s, F a mily Carcharhinidae , p. 35 . 

FRILL SHARK, FAMILY CHLAMYDOSELACHIDAE 

The frill shark, Chlamydoselachus anguineus, is the sol e rep resentative of Chlamydosela
chidae. It is easily recognized by its elongate eellike body , t h e anterior pos i tion of its mouth, 
and the unusually well-developed gill covers that give this shark a f rill ed appearance in the 
throat region. 

The frill shark has been reported chiefly from depths gr eater than 500 m. (meters) or 
275 fm. (fathoms); one collected off Point Arguello, Calif., h o weve r, was taken in a gill net set 
at the surface. 

Figure 3.--Chlamydoselachus anguineus, 54 cm. (1.8 ft.) male, Japan, adapted from Gudger and Smith (193 3). 

Descriptive notes: Teeth similar in upper and low er jaw s, e ach t ooth made up of three 
curved cusps arranged like a pitchfo r k, som etimes with s m all denticles at the base. 

Size: Reaches a length of about 2.0 m . (6.5 ft.) . 
I5IStribution: In the eastern Pacific only one or tw o specime n s known, from off southern 

California. 

SIXGILL AND SEVENGILL SHARKS, FAMILY HE XANCHIDAE 

The Hexanchidae are characteri z ed b y having six o r s eve n pairs of gill slits and a single 
dorsal fin. The frill shark, w h i ch also has the s e characteristic s , is separated from the Hexan
chidae by the terminal position of it s mouth a n d the unus ual fi rst gill- slit covers, which are 
continuous in a fold across the midventral line. 

Family Hexanchidae contains t wo genera of seven- gilled sharks, Heptranchias and 
Notorynchus, and one genus of six -gilled sharks, H exa nc h u s . Notorynchus and Hexanchus are 
p r esent in the eastern Pacifi c; Heptranchias is probably pr es ent a ls o but has not been d e finitely 
reported. 

Identification of six gill and sevengill sharks is complicat ed b y changes with growth in pro
portional sizes of variou s parts of the body. Tooth sha pe may also var y slightly in sharks of 
different sizes. 

Key to Sixgill and Sevengill Shar ks , Family Hexanchidae 

1 a. Sharks with six pairs of gill slits. . . . . . . . • . . . . . . . Sixgill sha rk, Hexanchus griseus. 

Figure 4.--Hexanchus griseus, 75 em. (2.4 ft.) male, Washington State. 

Descriptive notes: Single dorsal fin; mouth o n unde r s ide of head; upper teeth narrow and 
pointed, lower teeth broad and sawlike . 
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Size: Although sixgill sharks from about 70 cm. to 335 cm. (2.3 to 11.0 ft.) are commonly 
~ken in the eastern Pacific, sexually mature individuals have not been recorded. The 

smallest sexually mature female recorded from the Atlantic was 4.5 m. (14.8 ft.). 
Di stribution: In cool waters from British Colu mbia to southern California; coast of Chile; 

vicinity of Haw aiian Islands. Young and intermediate sizes enter Puget Sound and San 
Francisco Bay; principal habitat t h o ught to be continental slopes and island terraces 
deeper than 300 m . (160 fm.). 

Remarks: We are unable to find differences betw een young sixgill sharks of the northeastern 
or southeastern Pacific and small spec imens of H. griseus from the eastern Atlantic, and 
provisionally regard H. corinus of the northeaste rn Pacific and H. vulgaris of the south
eastern Pacific as synonymous of H . gris eus. 

1 b. Sharks with seven pair s of gill slits .. ... . .. . 2a or 2b 

2a. Snout broadly rounde d ; head somewhat flattened; dorsal surface of body usually marked wi th 
dark or light, or both dark and light, spots smaller than the e y e ...........•....•.• 
. . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . .. Sevengill shark, Notorynchus maculatus. 

Figure 5.--Notorynchus maculatus, 160 cm . (5 .2 ft.) male, California. 

Descriptive notes: Single dor s al fin; mouth on underside of head; upper teeth narrow and 
pointed, lower teeth broad and sawlike; snout tip rounded. 

Size: Grows to at leas t 2 . 6 m. (8 .5 ft.). A dry jaw ( USNM 110926) taken many y ears ago 
from a large specimer. at Port Ludlow, Wa s h., originally labeled Notorynchus maculatus, 
is in fact a jaw of Hexanchus and is compar a bl e in size to the jaw of a 433 cm. (14.2 ft.) 
H. griseus from the Gulf of M exico. The mislabeled jaw may have been the source of 
repeated repor t s that Not orynchus attains a length of 15 ft. 

Distribution: In cooler waters , from British Columbia to Chile; not y et reported from the 
tropics. 

Remarks : We are unable to determine whether there are se veral species of Notory nchus or 
only one, and our use of N. macula t u s is provisiona l. 

2b. Snout pointed, tapering; head not flattened; dorsal surface uniformly dark ••••.•••••••• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . .. Heptranchias perlo. 

Figure 6.--Heptranchias perlo, 90 cm. (3.0 ft.) male, lndian Ocean. 

Descriptive no t es : The snout, tapering to a blunt point from a cylindrical body, serves to 
distinguish Heptranchi a s from ot her sevengill sharks. 

6 



Size: A small shark; grows to about 1.0 m . (3.3 f. ). 
Dis t ribut ion: Recorded from Chile but identifi cat ion unc r a1n; may b pr en 1n 

Pacific , for it is found in nearly all seas . 

BULLHEAD SHARKS, FAMILY HETERODONTIDAE 

Bullhead sharks are small sharks commonly f ound m inshore wa er . Th mll . 
r e present ed by a single genus , Heterodontus. The scientific name o f he family and g nu 
t o t he s t riking di fference in the shape of the front and rear tee h: he f ron te t h hav 0 

fi ve sharp cusps , whereas t he lateral and posterior teeth are rec angular ' th harp cu in 
edges or rounded crushing cusps . 

Other charact ers of bullhead sharks are: large spines in front o f each dor al fi n; body shor , 
ve ry s t out in front of pelvic fins and slender behind; mouth small; labial roove conspicuou; 
n o s t rils connect ed to corners of mouth by a short groove; spiracles mall , loca d under nd 
slightly pos t erior t o eyes . 

Ins t ead o f bearing live young as do many other sharks , bullhead sharks lay e ca es from 
which t he young hat ch out in several months . The egg cases have leathery flange s arra d 1n 
a spiral, and some specie s have cases with two long curled tendrils on one end . 

The t axonomy o f eastern Pacific bullhead sharks is now in a state o f confu Ion . A1 
only t wo s pecies a re gen erally recognized , at least three , and possibly more specie 
h e re . In t he So u thern Hemisphere , H . ~ was originally descr ibed f rom the Ga lapa 
Het e r odontus peruanus , subsequently described fro m offshore i slands near Peru , 18 con Ide red 
to be id entical wit h H.~. In the Northern Hemisphere the horn shark , H . f ranclscI , I commo 
from California to the Gulf of California. One specimen of a second pecles , not po i ivelr 
identifi ed but similar in general appearance to H. ~,has be n r corded fr om Mexlc n 
w at ers. In addit ion, specimens of still another unidentified species have b en found 1n he Gulf 
o f California; t h e se specimens probably represent a new species. Egg ca e with tendrils, and 
characteristics di fferent in other ways from those of H . francisci, have also been found 1n Gulf 
waters. 

The following key is limited to the two recognized species, H. franci ci and H . ~. 

Key to Bullhead Sharks, Family Heterodontidae 

lao Origin of firs t dorsal fin ahead of rear end of base of pectoral fin s ....... . . . 
. . . . , . . .. . . . .. . .. . .. . . . ... . .... . . .. . Horn shark , Heterodontu 

Figure .- - Heterodonrus franclsci, 44 cm . (1 .4 tt. ) female, probabl {rom central CalUon:la . 

Descriptive notes: Body usually wi th mall i ala ed dark I very 
are larger than the ey e (spo orne ime faded or ab e i adul 8; 
all age may have ransver e dark band on he h ad and bod 
high; upraorbital crest prominen and high (rna be 
to ba e of caudal fin; egg ca e wi hout endril 
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Size: Grows to about 90 cm. (3.0 ft. ). 
lSIStribution: In shallow and deep wa t ers (at least to 150 m. or 8 2 fm.) from central Cali

fo r nia to the Gulf of California. 
Remarks: An unidentified species which occurs in the Gulf of California will fall in the key 

here . This species differs from H. francisci in having la rger dark markings, larger eyes, 
and larger denUcles; it is also a smaller species. 

1 b. Origin of first dorsal fin over or behind rear end of b ase of pectoral fins •..••.•.•.•.• 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Gato, Heterodontus ~. 

Figure 8.--He ter odontus ~ 46 em. (1.5 ft.) femal e, Pe ru. 

Descriptive notes: Body marked with numerous dark spots that are often in groups of two 
to four, some spots coale sced to form spots larger than the e y e; dorsal fins and spines 
low; supr aorbital crests low; anal fin mayor may not reach to base of caudal fin; egg 
case wit h tendrils. 

Size: Not sufficiently known; male s fr om the Galapagos Islands were .nature at 430 mm. 
-(-15 in.). 
Distribution: Known fr o m Ecuador, Peru, and t he Galapagos Islands; possibly present in 

the Gul f of California. 
Remarks: Our figure was drawn f rom a Peruvian s}Jecimen. Five specimens from the 

Galapagos Islands showed the followi ng differences: spots more numer ous; anal fin reaches 
to base of caudal fin; rear margin of dorsal fins convex rather than c oncave; second dorsal 
fin relatively larger; supraorbital ridge stronger; denUcles smaller . If the two forms are 
different specie s, the Peruvian form would probably take the name H. peruanus Evermann 
and Radcli ffe; the specimen on which that description is based, hOw ever, appears to be 
closer to those from the Galapagos Islands tha n to the specimen figured here. 

SQUALOID SHARKS, F A MIL Y SQUALIDAE 

Family Squalidae includes spiny dogfishes and a varied assortment of small and large spe
cie s, chiefly inhabi tants of cool and moderately deep w ater ; in the higher latitudes and where 
surface waters are cool a few species occur over the Continental Shelf but most species are 
found at depths of from 500 to 2,000 m . (275-1,100 fm). 

Sharks of family Squalidae and sharks of two other families, Squatinidae (angel sharks) and 
Pristiophoridae (saw sharks), all lack an anal fin. The flat t ened raylike form of angel sharks 
distinguishes them from the Squalida e , and sawsharks possess a sawlike extension of the 
rostrum. Sawsharks have not been reported from the eastern Pacific or near Hawaii. 

Of the 55 k n own species of Squaloid sharks, 10 have been reported from the eastern Pacific 
or Hawaiian Islands. Possibly more species are present in these areas, especially in deep 
water. 
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Key to Squaloid Sharks, Family Squalidae 

lao A spine present at front margins of both first and second dorsal fins (broken or hidden spines 
can be detected by pinching the lower anterior margin of the fin) 2a or 2b 

1 b, No spine at front margin of either dorsal fin 8a or 8b 

2a. Teeth of upper jaw with only one cusp 3a or 3b 

2b. Teeth of upper jaw with several cusps 7a or 7b 

3a. Shape of teeth similar in upper and lower jaws 4a or 4b 

3b. Shape of teeth dissimilar, upper teeth needlelike, lower t eeth broad with oblique cusps 
arranged like a saw . . . . . • . . . • . . . • • • . . . • . . . • . . . . . . . . . . . • . . . •• 6a or 6b 

4a. All teeth small, needlelike, with cusps directed perpendicularly to jaws . ... Aculeol a nigra . 

Figure 9.--Aculeola nigra, 41 cm. (1.3 ft.) male, central Chile . 

Descriptive notes: Body uniformly black; tips of fins white, the amount of white g r eat e r in 
y oung specimens; body rather soft; upper c audal lobe with a terminal notch, s omet imes 
only faintly indicated. 

Size: Females grow to about 60 cm. (2.0 ft.) ; m ale s somewhat smaller. 
Distribution: Deep water off Peru and Chile. 

4b. All teeth wide, with tips directed obliquely toward corne rs of jaws .. . Sa or Sb 

Sa. Nasal flap at anterior margin of nostril witho ut a small secondary lobe; orig i n of first dorsal 
fin usually posterior to inner rea r co r ner of pectoral fin, but occa sionally over it; body 
usually marked with white spots irregularly distribut e d or arranged in lines on upper and 
lateral surfaces; s ome individuals plain, without white spots ... . ..... ....... . ... . 
. . . . . • . . . . . . . • . . . . . • . . . • . . . . . . . . . . . . . • . Spiny dogfish, Squa l us acant hias. 

Figure 1O.--Squalus aeanthias, unspotted phase , 74 em. (2.4 ft.) femal e, Washington State. 

Descriptive notes: Upper lob e of caudal without a notch near the tip; most individuals with 
white spots. 
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Size: Repo r t ed to reach a len g t h of 1. 6 m. (5 . 2 ft.), but adult s are c o mmonly a bout 1.0 m. 
--rJ.3 ft . ). 
Dis t ribution: From British C olumbia t o s o uthern Baja Californ ia and off Chile . 
Remarks: The spiny dogfish of the eastern North Pacifi c has been conside r ed a d i s tinct 

species , Squalus suckleyi. The form taken o ff sout hern Chile has been gi v en t he na m e 
Squalus lebruni. Recent studies have indicat ed t hat the three forms are diffi cul t t o separate 
morphologically but are easily separated on the basis of numbers of vertebrae . It seems 
clear t hat the forms are distinct at the sub- specific level , but we have chosen to ret ain 
the older name here until a definitive study is made. 

Sb. Nasal flap at anterior m argin of nostril with a small secondary lobe; origin of first dorsal 
fin usually anterior to inner rea r co r ner of pectoral fin , but occas i onally over it; body ne ver 
marked wi th white spots . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Squalus blainvillei . 

Figure 11.--Squalus blainville i, 46 cm . (1.5 ft . ) fe male , Gulf of Mexico. 

Descripti ve notes: Upper lobe of caudal wi tho ut a notch near the tip; body plain gray or 
brown, occasionally wi th dark markings, but never wi t h whi te spots. 

Size: Grows to about 1.2 m. (4.0 ft.). 
l5iStribution: Probabl y occurs at offshore islands o ff Chile and at t he Hawaiian Islands. 
Remarks: This species has usually been called Squalus fernandinus . The identity of.§... 

blainvillei has been so confused tha t we are uncertain whe t her repor ts of its presence 
off Chile actually refer t o this species. Some reports of.§.. fernandinus from Chile 
ac tually referr ed t o specimens of S . acanthias . Our figure wa s drawn f rom a s pecimen 
from the Gulf of Mexico. A de t ailed ac c ount of t he taxonomy of Squalus is given in Garrick 
(1960 ). 

6a. Length of first dorsal fin, from exposed part o f spine to rear end of fin base, about th r ee 
times greater than i ts height (measured from rear end of base perpendicularly to highest 
point) ; anterior ends of furrows in front of mouth widely separated from each other • ..... 

Deania calcea . 

F igure 12.--Deania calcea, 80 c m . (2. 7 ft . ) fem ale , central Chile . 

Descriptive not e s : Snout fl a ttened, extr e mely l ong; distance betw een snout tip and front of 
mouth greater tha n w idth of t r unk a t pectora l o ri gins ; all upper teeth more or less nar
rowl y t riangular; cusps of l ower t eeth wi der , u sua lly inclined, tips d i rected toward corners 
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of jaws; scales on back with high pedicels, tips with three slender points resembling a 
pitchfork, or with four points. 

Size: Grows to about 1.0 m. (3.3 ft.). 
15iStribution: Central Chile. 
Remarks: This species has been reported from Chile under the name Deania eglantina. 

6b. Length of first dorsal fin, from exposed part of spine to rear end of fin base, about equal to 
its height (measured from rear end of base perpendicularly to highes t point); anterior ends 
of furrows in front of mouth almost meet at midline in front of mouth •••.•••••••••••• 
. • . • . • • • . • • • • . . . . • . • • • . . . • • • . • • • • • • • . • • . . •• Centroscymnus crepidater. 

Figure 13.--Centroscymnus erepidater, 90 em. (3 .0 ft.) male, New Zealand, adapted from Garrick (1959) . 

Descriptive notes: Snout flattened, long; distance between snout tip and fr ont of mouth about 
equal to trunk width, at pectoral origin; teeth in center of upper jaw needlelike; teeth on 
sides broader, with small pointed cusps on large bases; t eeth on lower jaw broad, cusps 
usually oblique, arranged like a saw; scales on back rounded, usually wi th three points a t 
the rear margin. 

Size: Grows to about 1.0 m. (3. 3 ft.). 
lSiStribution: Central Chile. 
R emarks: We regard the Chilean Centroscym n us furvescens de Buen a synonym of C. 

crepidater; only a single specimen has be en r epo rted from the eastern Pacific. 

7a. Shape of teeth in upper and lower jaws similar, with thre e or more narrow cusps .•••••• 
. . . . • • • . • . • • • • . • • • • • • • • . • . • • . . . . . . . • • . • • •• Centroscyllium granulosum. 

Figure 14.--Centroseyllium granulosum, 21 em . (8.2 in.) female, Cocos Island, Costa Rica. 

Descriptive notes: Body black except for bands of w hite a long margins or tips of fins; 
scales on head as well as on body with stellate bases, points nearly erect, needlelike, 
not close together. 

Size: Grows to about 40 cm. (1.3 ft.). 
DiStribution: Recorded from depths over 700 m. (400 fm.) off Hawaii, Cocos Island, 

Colombia, and central Chile, but from depths of only 220 m. (120 fm.) off southern Chile; 
also occurs near the Galapagos Islands. 
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Remarks: We regard both Centroscyllium nigrum Garman, 1899 , froTli near Cocos Island 
and C. ruscosum Gilbe r t, 1905--referred t o also as ~. nigrum--from near Kauai Island, 
Hawaii, as synonyms of C entroscy llium granulosum (Spinax granulosus Gunther, 1880). 

7b. Shape of teeth di ssimilar in upper and lowe r jaws; upper teeth w ith three or more cusps, 
lower teeth flattened and broad, with a single inclined cusp •••.•••.. Genu s Etmopterus. 

Figur e 15.--Etmopterus lucifer, 35 cm . (1.1 ft.) femal e , Japan. 

Descriptive notes, gen us Etmopterus : Body either all black or with a vari egated pattern of 
light and dark area s, especially inpelvic region; some species with patches of vivid green, 
deep blue, or purple; color patterns variable in some species; perhaps all species 
lumine scent. 

Size: One species of Etmopterus reaches a length o f 75 cm. (2.4 ft.), but most species are 
------much smaller. 
Distribution: Widely distributed at depths from 350 to 750 m . (200 - 400 fm.). 
Remarks: Genus Etmopterus is represented in the eastern Pacific by one describ ed species, 

Etmopterus villosus, known fro m a single specimen 17 cm. (6.7 in . ) l ong, taken off t he 
south coast of Moloka i, Hawaii, in 405 to 91 0 m. (222 - 498 fm.). The color of this specimen 
wa s described as follows: warm brown; low er side of head, breast, and abdomen purplish 
black; dorsals black on basal and anterior portions , broadly tipped with white; caudal 
lobes black, the intermediate portion light margined; pectorals and ventrals dusky with 
w hite posterior edges. Unidentified species of Etmopterus have been collected off Panama 
and Baja California. In the absence o f available identified specimens for i llu stration we 
have included a drawing of a specimen of E tmopterus lucifer from Japan. E. lucifer ap
parently has a wide dist ribution and i s one of the better-kno wn speci es. 

8a . Shape of teeth similar in upper and lower j aw s, cusps inclined, w ith long c u tting edges •• •• 
. . . . • . • . • • • . • • • . . . • . • . • . • . . . • • • • • . . •• Pri ckly shark, Echinorhinus cookei . 

Figure 16.--Echinorhinus cookei, 155 cm . (5.1 ft .) male, California. 

Descriptive notes: First dorsal fin located far back; pelvic fins large; scales spiny with 
large stellate bases; rear portion of trunk rather deep. 

Size: Grows to about 4.0 m. (13.1 ft.). 
DIStribution: Rather uncommon, recorde d from Hawaiian Islands, southern California, 

Guadalupe Island (off Baja California ), and Peru. 
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Remarks: A second species o f Echinorhinus, the co m mon b r amble shark (E . brucu ), ha 
a widespread distribution but has not been found y et in our area . E . brucu can be dl -
t inguished from E. cookei by its large , sparsely spa ce d s cales; t he base of the cal s 
on one E . brucus 2.0 m. (6 .6 ft.) long are abo ut 15 mm. (0 .59 in . ) wide , wherea hOI 
of E . cookei of the same size are about 4 mm . (0 . 16 in . ) wide . 

8 b. Shape of teeth dissimilar in upper and lower jaws , upper te e t h narrow and plkehke , 10 e r 
a or b 

9a . 

teeth wider with e i the r triangular or inclined cusps .......... ... ... . 

First dorsal fin about midway between pec to ral fin and second dorsal fm; a large pecle , 
reaching lengths of 4 .0 m . (13 ft . ) or more ....... . ..... . .... .... . 
• . • . • . • . . . . . . . • . . . • . . . . . . . . . . . .. Pacific sleeper s hark , Somniosus paclflcu 

11/1/ 

Figure l 7.--Somniosu s pacificus , 104 cm . (3 .4 ft.) female, Ca lifor nia . 

Descriptive notes : Body ash-gray above , sometimes mott l e d wi t h white , undersides not 
much lighter; eye s small; all fins small; upper teeth s pik e like, lower teeth WIth v.ide 
cutting edges, cusps oblique and direc t ed toward the cor n ers o f t he jaw. 

Si z e: Grows to at least 4.0 m. (13 ft.), probably m u ch l arge r. T he related Atlantic specIe 
Somniosus m icrocephalus is said to reach lengths of over 6 . 0 m. (20 ft . ). 

Distribution: A rctic wat ers , occas ionally stray ing southwar d t o nor t hern California, and 
probably to southern California. 

Remarks : The specimen fi gured here is small; larger indi viduals are much stouter, and 
the low er caudal lobe is well formed. 

9 b. First dorsal fin far back, closer to second dorsal fi n tha n to pec t oral fins; a small specIes 
with lengths not over 5 0 cm. (1. 6 ft.). . . . . . . . . . . . . . . . . . . . . . . . . . . lOa or lOb 

lOa. Base of second dora l fi n more than t wice as long as base of fi rst do r sa l hn . 
Slime shark , Euprotomicrus bisplnatus. 

Figure lB .--Euprotomicrus bispinarus, 1 cm . (6. 7 in.) male, offshore California. 

Descriptive notes: Body fusiform, uniforml y br own or black; margIns of fin r.t .. , 
clear; upper teeth spikelike; lower te e th wid e r , wi t h sharp, slightly oblique 

Size: Probably does not reach 30 cm. (1 . 0 ft. ). 
DIStribution: A midwater oceanic species; r e ported f rom HawaiIan Is and and Ca.!£Ol"r.!d . 
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lOb. Base o f second dorsal fin only s li ghtly longer tha n base o f fi rs t d o rsa l fi n .• . .•••• . •.• 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . • • . " Cigar shark, Isistius b r asiliensi s. 

Figure 19.--Isistius brasiliensis, 37 cm . (1.2 ft.) male, offshor e Galapagos Islands. 

Descriptive notes: Body elongate , cigar- shaped; dark colla r around neck near gill slit s ; 
upper teeth spikelike, lower t ee t h t riangular . 

Size: Grows t o about 50 cm. (1.6 ft.). 
DIStribution: A midwater oceanic species; reported fr om well o ffs hore o f the Hawaiian 

Islands , and near the Galapagos Islands. 

ANGEL SHARKS, FAMILY SQUATINIDAE 

Angel sharks are easily dis t inguished from all other sharks b y t heir raylike appearance 
and t heir lack of an anal fin. Unlike rays, however , the expanded pectoral fins o f angel sharks 
are not attached to the head. 

There are 11 species of angel sharks, all belonging to a singl e genus , Squatina . Two species 
are u s ually recognized in the eastern Pacific; others occur in the Atlanti c, Medi t erranean, and 
w estern Pacific , and off A us t ralia and South Africa . In the eastern Pacif i c , a ngel sharks are 
f o und in cooler waters northward from the Gulf of California and southward f rom Peru. Char 
acteristics used to distinguish the t wo species are: shape of the inner nasal lobe; pre sence or 
absence of dentic1es on the v entral surface; pr esence or absence of a series o f enlarged dentides 
along the middle of t he back; shapes of the pec toral and caudal fins; and number of teeth . Using 
these criteria, we were unable to distinguish be t ween series of small and large specimens from 
the north and south. 

The specimen illustrated here is the northern a ngel shark, Sguatina californica. The sout h 
ern species, if it is distinct , is the angelote,~. armat a . Al though our study of a number of speci
mens from both areas indicated that the two species are probably i d entical, we h esitate to lump 
them into a single species until a more thorough study is made of t he t wo forms and of the family . 

Figure 20.--Squatina californica, 30 cm. (1.0 ft .) female, centr al California. 
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Descripti v e notes: Body flattened; anal fin absent; pectoral fin ex panded; teeth sma ll, 
ne edlelike. 

Size: Grows to about 1.5 m. (5.0 ft.). 
15IStribution: Gulf of California to southern Alas k a, and Peru to south e rn Chile (s ee 

remarks ). 
Remarks: The southern form, Squatina armata or angelote, is us ually conside r e d a d i s tin ct 

species. 

NURSE SHARKS, FAMILY ORECTOLOBIDAE 

Sharks of family Orectolobidae are generally sluggi sh bottom d w ellers wi t h t h e followi n g 
characteristics: a fleshy barbel in front of each nostril; spiracle present; teeth s mall; fi r st 
dorsal fin far back, o v er pelvic fins. 

The family has 11 genera, b u t only 1 of these is represented in the eastern Pacific, b y the 
nurse shark , Gingly mostoma cirratu m. 

Figure 21.--Ginglymos tom a cirratum, 27 c m. (1 0.5 in. ) female, Nayar i t, Mexico. 

Des criptive note s: Fl e shy ba rbels in front of nostri l s; eyes small; spi racles minute; fourth 
and fifth gill s lits close togethe r; sca l e s wit hout point s , skin s mooth to touch when rubbed 
in any d i rection; y o ung oft en with black spot s scatt e red s parsely and i r regularly . 

Size : R e p orted to atta i n 4.0 m. (1 3 ft.), but the large st specimen on r e c o r d f rom the eastern 
---pacific measured less tha n 3 .0 m. ( 10 ft.). 
Di stribution: Inshore, f r o m the Gulf o f California to Peru ; a r ecord fr om Oregon (Garrick 

and Schultz, 19 6 3 ) wa s e r roneou s. 

BASKING SHARKS, FAMILY CETORHINIDAE 

Basking sharks ar e similar to mackerel sharks in ha ving a k e el nea r the t ail, a pointed 
snout, and a crescentic tail. The gill slits of basking s hark s, how e ve r , are ex t raordinarily long, 
e x tending from high on top of the he a d to nea r the midline on the ventral side. Only the whale 
shark i s larger than the basking sharks; the w hale shark differs in tha t it ha s a rounded snout, 
ridges along the back , and w h ite spots on the body (basking shark s l a c k ri dges and are plain 
brow nish- gray ). Despite their large size, basking sharks are harmless ; t hey feed on minute 
organisms. 

Basking shar k s ar e w idely distributed in cooler wate rs of the Nor thern a n d Sout hern Hemi
spheres, only occasionally venturing into w arm waters. All are us ually c o n sidered to belong to 
a single species, Cetorhinus max imus, but it is possible that more t h an one s pecies e x ists; a 
recent publication differentiates t w o species in the Northern Hemis phere and two o t hers in the 
Southern Hemisphere. 
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Figure 22.- -Cerorhinus maximus, 820 c.m . (26.9 rt.) remale, e neral California . 

Descriptive notes: Caudal fin crescentic , upper caudal lobe not much reater than the 
lower; a keel on the sides of the runk near the tall; g111 lits long; ee h small , nwner 
ous, with several series functional; g111 rakers slevelike; young ith a rounded snou . 

Size: Grows to at least 9. m . (32 ft.); indiVidual as large as 14 m . (45 f.) have been 
~ported , but the rellablltty of such record IS questionable. 
Distribution: In the Northern Hemisphere, from southern California to British Columbia , 

and ra rely to Alaska and the Gulf of Cahforma; in the Southern Heml phere , fr om Pe ru 
to central Chile , and probabl} to the tiP of South America; probably occurs occaSlonally 
near the Galapagos lslands . 

SAND SHARKS, FAMILY ODONTASPlDAE 

The family of sand sharks contains a Single genus , Odontaspis , With SIX or seven recogniz.ed 
species. Sand sharks have the following characteristic : fifth gill opening anterior to origin of 
pectoral fins; second dorsal and anal fins nearly as large as first dorsal fin (In most specie ); 
teeth slender, usually with one or more small dentlcles on each side of the base; upper precaudal 
pit present but lower absent; spiracles present , small; eye without nictitating fold or membrane . 

Odontaspis ferox, the single species present in the eastern aClfic , wa reported from 
southern California, but only two speCImens from the area have been identified with certaint y . 

Sand sharks have sometimes been referred to the family Carcharlidae, genus Carcharias . 

Figure 23 .--0dontaspis ferox, i50 em . (4 .9 ft.) femal e, southern California. 

Descriptive notes: Teeth narrow, main cusps fanglike, with t wo or more small pointed 
dentides on each side of the base; fi rst upper tooth f rom t he midline small, second and 
thi rd teeth much larger, fourth through seventh teeth small; body stout, belly rounded; 
snout pointed. 

Size: Only t wo specimens recorded in the eastern Pacific , one about 1.7 m. (5.5 ft . ), the 
othe r about 3 .0 m . (10 ft.). 
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Distribution: Southern California; poss i bly present in the Gulf of California where a set of 
jaws of O. ferox has been found at La Paz, Baja California . 

Remarks: A second species of Odontaspis occurs offshore and is occasionally taken on 
longlines b y Japanese tuna fishermen. This species, Odontaspis kamoharai, is small , 
attaining a total length of about 1 .0 m. (3.3 ft.), and is easily distinguishe d from O. ferox 
by its large eyes (horizontal diameter about t wic e as long as the largest tooth), non
denticulated teeth, and small second dorsal and anal fins. 

THRESHER SHARKS, FAlV1ILY ALOPIIDAE 

The elongate tail distinguishes thresher s h arks fr om all others. Four species of threshers 
are now recognized, all belonging to a single genus , Alopias. Two have been reported only from 
the w estern and central Pacific; the other t wo are in most warm and cool seas, including the 
eastern Pacific. Although fairl y common in cool insho re wat ers , thresher sharks are more 
frequentl y caught b y longline fishermen far out at sea. 

The follo w ing key d i stinguishes betw een t he bigeye thresher and t he common thresher, b o th 
of w hich are found in the eastern Pacific. 

Key to Thresher Sharks, F amily Alopiidae 

lao Head with a prominent crest, extending from over e y es backward and downward to a point 
behind gill slits ; first dorsal fin far b a ck, its rear t ip about over, or just in front of, origin 
of the pelvic fins . . . . . . . . . . . . . . . . . . . . .. Bigeye thresher, Alopias superciliosus. 

F igure 24.--Alopias superciliosus, 287 cm . (9.4 ft.) female, offshore eastern Pacific (dorsal view of head) . 

Descriptive notes: About 10 or 11 teeth on each side of upper jaw; thir d t ooth (from t he 
middle) equal in si ze to second and fourth t eeth; vertical diameter of e y e m uch grea t er 
than horizontal diameter; lower precaudal pit probably absent; rea r tip o f second dorsal 
fin located w ell in f ront of origin of a nal fin; pelvic and first dorsal fins a b out equal in 
size. 

Size: Grows to about 5.5 m. (1 8 ft.). 
Distr ibution: Probably a de ep-living species; eastern Pacific specimens w ere caught in 150 

to 180 m. (8 5 100 fm.) with gill nets; commonly caught b y longline fis h e rmen on t he 
high seas; in the eastern Pacific, recorded only from southern California b ut probabl y 
present elsewhere. 

Remarks: A closely related species, Alopias profundus, thus far kno wn o nly fr om t he west 
ern Pacific, may be confused with the bigeye thresher. The two speci e s a re simi l ar and 
may be identical. Characteristics o f A. profundus that allegedly s epa r a t e it f rom A. 
superciliosus are: lower precaudal pit present; rear tip of second dorsal fin about over 
origin of anal fin; first dorsal fin a bout t wice as large as pelvic fins. 
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1 b. Head w ith o u t a pro m inent cr es t, at most a sligh t indentation running from over eyes to gill 
slits; first dorsal fin w ell in front of pelvic fins .•.•••...••.••••..••...•••.•.• 

Common thresher, Alopias vulpinus. 

Figure 25.-- Alopias vul pinus, 191 cm . (6 .2 ft.) male, offshor e eas tern Pacific. 

D esc riptive notes: Teeth erect or only slightly oblique, s ome w ith tiny denUcles on each 
side of the base; usually about 21 to 22 teeth in each side of upper jaw; third tooth (from 
the m iddle) distinctly smaller than second and fou rth teeth; vertical diameter of e y e not 
much great er than horizontal diameter; lower precaudal pit absent in some specimens , 
present i n o t hers; pelvi c and first dorsal fins ab out equal in size. 

Size : Gro ws to about 6 .0 m . (1 8 ft.). 
15lStribution: Inshore and offshore, from Canada t o southern Chil e , and near the Hawaiian 

Islands. 
Remarks: The common thresher has a close relati ve , Alopias pelagicus, which has been 

repor ted from the central and wes t ern Pacific. A s in the bigey e threshers, the differences 
between the common thresher and A . pelag ic u s are slight a nd may be merely individual, 
popula tion, or developmental differences . The fo llowing cha r acter i stics of A. pelagicus 
are thought to be different from those of A. vulpinus: teeth o riented obliquel y , wi th denUcles 
present on one side of th e b a se; lower precaudal pit present; pelvic fins somewhat smaller 
t han the first dorsal fin . 

We have found that the orientation and shape of teeth, and the presence of a lower pre
caudal pit are variab le characters; the alleged di fferences (taken from published a ccounts) 
do no t appear t o be consistent. Thi s group needs further study to asc ertain whether one, 
t wo , or even four species of " common " threshers exist. 

WHALE SHARK, F AMIL Y RHINCODONTIDAE 

The whale shark, Rhincodon t ypus, is t he only member of famil y Rhincodontidae. It is easily 
identi fi ed by its large size , terminal mouth, and the longitudinal ridges and white spots along its 
ba ck and side s . Whale sharks fe ed at the surface on small crustaceans (shrimps, crabs, etc .), 
small schooling fis hes , and occasionally on l arger fishes. Schools o f huge whale sharks may 
sometime s be seen feeding w hile maintaining a vertical position in the water. Their emergent 
heads resemble dark oil drums slowly moving up and down in the swell. 

Li ttl e is known about the early l i fe histor y of whale sharks. An egg case 30 cm. b y 14 cm. 
by 8 cm . (12 i n. b y 5 .5 in. b y 3 in.) contained an embryo apparently close to hatching. It was 35 
cm . (13 .5 in.) in total length, and resembled the adult in general form and coloration. 

Whal e sharks are found in warm wat e r throughout t he w orld and occasionally in cold water. 
They are con s idered inoffensive, but are large and pow erful enough to be dangerous when feeding 
or if annoyed . 
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Figure 26.--Rhincodon typus, 550 cm . (18.0 ft.) female , South Africa, drawn from photogr aphs . 

Descriptive notes: Body w ith longitudinal ridges, spotted wi th whi te; mouth at extreme end 
of head. 

Size: Grows to at least 14 m. (45 ft.) and perhaps to 18 m. (60 ft.). 
Distribution: From northern Baja California t o northern Chile, but rare near t he limits of 

the range; reported from the Galapagos Islands; and prob a bly present near the Hawaiian 
Islands. 

MACKEREL SHARKS, FAMILY LAMNIDAE 

Mackerel sharks are large, streamlined sharks found in all oceans, both close t o shore and 
far out at sea. Because of their l arge si ze , all s pecies are pot entially dangerous, and one specie s, 
the great white sha rk, has e arne d the reputation and t he common name o f maneater. 

Three gene ra are included in family Lamnidae, which is often referred t o as family Isuridae. 
One of these genera, Carcharodon, is represented b y a single species, the great white shark. 
The other t wo genera, Isurus and Lamna, are composed of a t least t wo species each. All species 
of mackerel sharks are probably present in the easte rn Pacific or near t he Hawaiian Islands. 

Characteristics shared b y all sharks of fa mily Lamnidae are: trunk depressed near tail, 
with a prominent keel on each side extending from r ear portion of body into t he tail; t ail cres
centic, upper lobe not markedly l o n ger than lower lobe ; gill slits long ; second dorsal and anal 
fins much smaller than first dorsal fin ; snout pointed. 

Key to Mackerel Sharks, Family Lamnidae 

1 a . Caudal fin w ith a short secondary keel located under posterior end of main keel (fig. 27 A) . 
• • . . • • . • . . . . . . . . . • • • . . . • . • . • . • . . . • . . . • . • . . . . • • . • . • . . . •. 2a or 2b 

.. .. .. ..... . .. ~ 

B 

Figure 27.--Caudal fins of macker el sharks: A - Shark with secondary keel; B - Shark without 
secondary keel. 
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1 b. Ca da_ f r. '4'} ou a seconda y k eel under posterior end of main keel (fig . B) . 
3a or 3b 

la o 0 ance be ween snou 
eye and hrs gIll sli .. 

Ip and fron of eye less than one - half the distance between back of 
. . . . . . . . . . . . . . . Salmon shark, Lamna ditrQPis . 

Flgurt: 28 .-- Lamna dlrropls, 74 cm . (2 .4 fr.) female embryo, California . 

Je,,<. :-.ptlve notes: Main cusps o f teet h somewhat slender, without serrations , but usually 
\ :th d small secondary cusp a t the base (the secondary cusps may be absent or di fficul t 
tr b~" in small specimens); firs t dorsal fin located somewhat forward; most individual s 

.. f'r 1.5 m . (5 . 0 ft.) with dark blotches on the undersides; smaller individuals usually 
'.t".- l t such blo t ches . 

').1:": .\ stout shark , probably grows to about 3 . 0 m. (10 ft.) . 
):"tr:hutlon : Found far out a t sea and in s hore , reported from the north Pacific only, fro m 

ld bKa 0 s outhern California; commonly caught in gill nets in the high- seas salmon 
fl"ht'ry . 

"rr d rl- ... : fhe specimen figured above is an embryo; some differences should be expect ed 
I~. propor tIona l dImensions and shapes o f parts of the body of larger individuals . 

!b . )15 dl.Ct' bt! we n snout tip and fr ont of eye more than one - half the distance between back 
of ] t' and firs gill slit . . . . . . . . . . . . . . . . . . . . . . . . . . . . Porbeagle , Lamna nasus . 

f 1 ur~ 29. -- l amn ~. 1 em . (2 . 7 f t.) ma le , off hor Chile. 
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Descriptive notes: Main cusps of teeth somewhat slender, w ithout serrations, but us ually 
with a small secondary cusp on each side of the base (the secondary cusps may be absent 
or difficult to see in small specimens); first dorsal fin located somewhat for ward; under
sides of both juveniles and adults white, w ithout dark blotches. 

Size: A stout shark; grows to at least 3.0 m. (10 ft.). 
Distribution: Found in cold waters of the Southern Hemisphere; in the eastern Pacific 

probably near Chile only. 
Remarks : The specimen figured above is a small juvenile; adults have more streamlined 

bodies and fins w hich are more' pointed and rela tive l y longer; t he first dorsal fin may 
also be slightly farther back in adults. 

Figure 30.--Types of tee th: A - Broad, triangular, mar
gins serrated (from great white shark); B - Slender, 
margins not serrated (from mako shark). 

3a. Teeth 
30A) . • 

broad, triangular, with coarse serrations on the margins from base to tip (fig. 
• ••• Great white shark, Carcharodon carcharias. 

Figure 31.--Carcharodon carcharias, fe male, from photographs. 

Descriptive notes : Teeth in both jaws triangular and heavily serrated in adults, but serra
tions may be lacking in some lower teeth of juveniles under 1.5 m. (5.0 ft.); origin of 
anal fin distinctly behind origin of second dorsal fin; a dark spot usually present near the 
bases of the pectoral fins. 

Size : Individuals of 6.0 m. (20 ft.) not rare; reported to grow larger than 9.0 m. (30 ft.), 
~t such reports are unverifiable. 
Distribution: Found far out at sea as well as inshore, reported from Alaska to the Gulf of 

California, and from Panama to Chile; also found at the Hawaiian Islands; probably occurs 
near other offshore islands. 
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3b. T eeth narrow and long , not serrated (fig . 30B) . 
Mako (Bonito shark). I sur us oxyrinc hus . 

Figure 32.--Isurus oxyrinchus, 180 cm . (5 .9 ft.) male , offshor e easter n Pacific. 

Des criptive notes: Teeth without serrations o r secondary cusps, highly curved inward 
near the center of th e lower jaw where three rows are usually upright ; first do rsa l fin 
f ar back in relation t o pectoral fi n s. 

Size: Gr ow s to about 3.6 m . (12 ft.) . 
DIStribution: F o und far out at sea and inshor e, rep orted from cent r al California to the Gulf 

of California, and fr o m Ecuad o r t o Chile; o ccurs at the Hawaiian Islands, and no doubt 
als o at offshore i slands in th e eastern Pacifi c . 

Remar ks : The eastern Pacific b onit o s ha r k has u sually been refe rred to as Isurus glaucus, 
but a r ecent study by Garrick (1 967 ) show s that t he bonito shark is identical with the 
widely distributed mako shark, Isurus oxyrinchus . A second species of Isurus is taken by 
fishermen in the we stern and centra l P acific . This species, Isurus paucus, has only r e 
cently been shown t o be diffe rent from Isurus oxyrinchus , fr om whi ch it can be dis
t ingui shed by its extrem e ly long pectoral fins. Individuals of Isurus paucus over about 1.5 
m . (5.0 ft.) long are marked with dark blotches on the undersides of the head and body, 
in contras t with the mako shark which has white undersides . The common name " long 
finned ma ko" has been appended for the new species, which is probably p r esent near 
Hawaii, and possibly occurs in the eastern Pacific. 

CAT SHARKS, F AMIL Y SCYLIORillNIDAE 

Cat sharks are small bottom-dwellers restricted to moderately cool wate rs . Many species 
live at depths o f more than 200 m. (110 fm.). but a few species ent er s hallowe r water s in areas 
where the tempe ratur e is sufficiently low, as along the coast of southern Chile. 

Of the 50 o r more species of cat shar k s that are known, 9 occur in the eastern P acific ar.d 
1 at the Hawaiian Is lands. The following combination of characters separate these 10 cat s har k s 
from all other sharks in the sam e area: anal fin and two dorsal fins present ; origin of first 
dorsal fin ove r or slightly behind o rigin of pelvic fins (except in Cepha1urus) ; seve r al series 
o f teeth functional in both jaws, each tooth wi th three or more cusps (except only one cusp on 
some or mo st of th e teeth o f adults of Halaelurus b i vius and Halaelurus chilensis) ; no groove 
connecting nostrils to mouth; nostrils without fleshy barbels. 

A s a rule, specie s of ca t sharks that inhabit deep water are uniformly dar k, and specie s 
that liv e in moderate depths have complex color patterns of brown, black, and white. 

Most cat sharks lay eggs in l eathery cases, but a few species bear live young. 

Key to Cat Sharks, Family Scyliorhinidae 

1a. Origin of first dorsal fin slightly ahead of origin of pelvic fins. 
Cephalurus cephalus. 
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3b. Lining of mouth cavity whit e •••••••••• • ••• Filetail cat shark, Parmaturus xaniurus . 

Figure 3S.- - Parmarurus xaniurus, 48 em. (1.6 ft .) female, southern California. 

Descriptive note s: Dorsal surface brownis h black; ventral surface often similarly colored. 
Siz e : Probably grows to about 50 cm . (1. 6 ft.). 
I:5iStribution: From central California southwa rd, at least to the Gulf of California. 

4a . No labial grooves at corners of mouth (see fig. 2A, ventral view of head) ••••••• ••• •• . 
• • • • • • • • • • • • • • • • • • • • • • • • • . • • •• Swell shark, Cephaloscyllium ventriosum. 

Figure 36.--Cephaloseyllium ventriosum, 40 em. (1.3 ft.) male, California. 

De s c riptive notes: Variegated color pattern of indistinct brown saddles with alternating 
blotches and small spots of black and white ; when caught, the s well shark may inflate its 
stoTTlach with air, hence the name. 

Siz e: R eaches a length of about 1.0 m. (3.3 ft.). 
Distribution: Common in Monterey Bay, Calif., to southern California where it occurs near 

shor e in shallow and deep wa t ers; occasionally found southward to Acapulco, Mexico; also 
in Chile . 

R e m a r k s : W e regard Cephaloscyllium uter a synonym of C. ventriosum. 

4b. La bia l groo ve s pr e sent at corners of mouth. Sa or Sb 

Sa. Col o r uniform brown or black w ithout markings; snout l ong, distance from tip of snout to 
front of mouth about e qual to mouth width; undersides of snout with a conspicuous pattern 
of pore s (fig. 37) • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 6a or 6b 

Sb. Col o r e ith e r variegated or plain; snout shorter, distance from tip of snout to front of mouth 
only a b out one -half the mouth width; undersides of snout with inconspicuous pores. 

8a or 8b 
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6a. Scales on body surface closely packed, each s cale a minute , slender spine with a single 
point • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Apristurus spongiceps . 

Descriptive notes: Shape of scales distinctive ; othe r d e tail s lacking . 
Size: One specimen known, an adult 50 cm. (1. 6 ft . ) l ong . 
Distribution: Known only from vicinity of Bird Is l a n d, Hawaii, in 570 to 1,460 m . (31 3 -

8 00 fm.). 
Remarks: The single specimen was unavailable for stud y . 

6b. Scales on body surface overlap each other, each scale small, with thre e points. 
7a or 7 b 

7a. Distance between dorsal fin bases 6.0 to 7.2 percent of t o t a l l eng t h ••• •• ••.•• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Br own c at s hark, Apristurus b r unneus . 

Figure 37.-- Apristurus brunneus, 33 cm . (1.1 ft .) fema le, Washington State. 

Descriptive notes: Body long a n d s l e nd e r ; hea d fla t t ened; body plain brown . 
Size: Eight adult spe cim ens exam ined we r e 55 t o 65 cm . ( 1.8 t o Z . l ft.) long . 
Distr i bution: Continental s l op e s outhward f r om Briti s h Columbia, at least to northern Baja 

California. 

7b. Distance between dorsal fin b a s e s 9 .7 pe r cent o f to t al lengt h • ••••• • Apristurus nasutus. 

8a. 

Remarks: Apristurus nasutus is a S outh American specie s , simi l a r and possibly id ent ical 
to A. brunneus. A single s pecimen examined f r o m cen tral Chile showed the difference in 
distanc e b e tw een dorsal fin bases ; mo st o t her characters appear to be identi cal, but t he 
p e ctoral fins of our spe cimen of A . n asutus wer e p ropor tionately longer than pectoral fins 
of A. brunneus spe cim ens a t hand. 

Color plain dull grayish black on d orsal 
or blotches; labial groo ves of upper 
horizontal diameter of ey e • • ••• • ••• 

s u rfa c e , a little light e r below ; no well -d efined spots 
a nd l ower jaws short, their lengths much less than 

Hala elurus canescens. 

Figure 38 .--Halaelurus canescens, 24 cm. (9 .5 in .) female, central Chile. 

Descriptive not e s : Mouth w ider, eye la r ger, caudal fin longer, and labial g r ooves shorter 
than other species of Hala eluru s in eas te r n Pacific. The t eeth are small and numerous , 
as compared w ith the t eeth of H . b i v ius and E . chilens i s, and do not exhibit t he change in 
form with growth that c haracterize s t he tooth development pattern in thos e two specles. 

Size: Grows to about 70 c m . (2 . 3 ft . ) . 
DIStribution: Known from off Peru and Chile, in depths of about 750 m. (400 fm.) . 
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8b. Dorsal surfaces of body with numerous blotches and black spots , and sometimes with whit 
spots also; ventral surfaces lighter but sometimes with a few spots of darker color; labial 
grooves of upper and lo wer jaws very long, their lengths about equal to horizontal diamet er 
of eye. • . . . • • • . • • • . . . • . . . • • . . • . . . . . . . • • • . . . • • . . . . • • . . • . . . 9a o r 9b 

9a . Outer nasal flap much longer than inner nasal flap , with a prominent projecting lobe usually 
longer than wide; dorsal surfaces usually with a few irregularly spaced white spots among 
dark e r spots and blothces; small patch of denticles over posterior end of eye of adults 
moderately enlarged but denticles sharp-pointed, rough to touch . . . . • . Halaelurus bivius. 

Figure 39.--Ha laeluru s bivlus , 4-1 em . (1.5 ft.) female, southern Chlle . 

Descriptive notes: Compa r ing adult males o f blvius and chilensi s we find that in bivius the 
head is narrower and longe r, the sno t more defmitely pointed and longer , and the arch 
of the jaws longer and na rr ower than m chi lensis . 

Size: Adult males at hand a r e about 60 cm. (2 . 0 ft . ) long . 
l5IStn bution : Known from s outh e r n Chile , m cool s ho re wa ters . 
Remarks: H. bivius occurs around the southern tip o f Chile to Argentma in the western 

South Atlantic. 

9b. Outer and inner nasal flaps a bout t he sam e lengt h , 0 ter flap wi t hou t a projecting lobe; 
dorsal surfaces u sually w ithout white spots among darker s pots and blotche s ; small patch 
of dentic1es over po st e r io r end of eye o f adults enla r ged and lacking points , smooth to 
t ouch . • • . • . . • • • • . . • • . . . • . • . . . . . . . . . . . .. Pintarroja , Halaelurus chilensis . 

Figure 40.--Halaelurus c hilens is , 39 em . (1.2 ft.) femal e, Peru. 

Descriptive notes: In young specimens two r ows of enla rged scales (tubercles) present on 
back , one r ow of about 12 scales on each sid e of midline, regularly spaced from back of 
head to first dorsal fin ; enla rged scales less prominent in la r ger specimens, ob s cur e o r 
absent in adults. Color of s ome adult spec imens very dark, with marking s on dorsa l 
surfaces obscured. In addition to color differences, adult H . chilens i s diff e r f r om t he 
young in having mostly unicuspid teeth instead of the tricuspid fO r m . 

Size: An adult male at hand is 54 cm . (1. 8 ft . ) long. 
Distribution: F r om Pe r u to southern Chile, in inshore wat ers . 
Remarks: Both Halaelurus bivius and H . chilensis exhibit rema r k a ble change s wit h growth. 

Our specimens of the two species a r e not numer ous enough t o d e t e rm in e t h es e changes 
in d e tail. Apparently the teeth of young example s of bot h s pecies ar e tr i c u spid, but after 
sexual maturity t he r eplacement t eet h of male s ar e unicu s pid a nd pr oporti onally longer . 
Th e jaws of our immature exampl e s of H . c hil ens i s ar e rathe r broad w ith a low arch, 
but the jaws of the adults that we have seen h a ve h igh arc h es and are similar in shape 
to the jaws of adult male !::! . b ivius. 
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HAMMERHEAD SHARKS, FAMILY SPHYRNIDAE 

Contrary to popular opinion, all hammerhea d s har k s a r e not the s am e; in fact t he r e a r e 
nine distinct species, six of w hich ar e f ou nd in th e e aste r n Pacific. All s ix spe ci e s ar e f ou nd 
close to shore ; some are more or less r e strict ed t o s h a llow wat e rs, but o t h e r s r ang e far out 
to sea. Most hammerhead sharks are found in warm wate rs, but at l east one spec i e s i s c ommon 
in the cooler waters off California and Chile ; t w o ot h e r s pe c ies w and e r occa s i onally int o c ool 
waters . 

Identification of species of hamm e rhead sharks is f a cilita t ed by diffe r e n ces in the s hap e o f 
the head. It should be kept in mind, how e v e r, that t he head shap e c h ang e s t o s om e e x t ent w ith 
growth, so that young hammerheads may look som ew hat d iff e r ent f r o m o ld e r indi viduals . T he 
size of a specimen may also be of help in its identification . T h r ee spe ci e s (S phyr na c or o na , ~. 
media and .§.. tiburo) do not exc e ed 1.5 m. (5.0 ft.) in total leng t h , but the o t he r t h r ee (~. le w ini, 
.§.. mokarran and.§.. zygaena) grow much lar ge r. 

The following key and descriptions are adapte d fr o m Gilb er t (1 96 7 ). L ib e ral u s e should 
be made of the figures for comparison w ith the spe cim en at hand. 

Key to Hammerhead Sharks, Family Sphyrnid ae 

lao Contour of front margin of h e ad distinctly u ndulat ed (fig s. 4 1, 4 2 and 4 3 ) ; fift h gill s lit 
smaller than first gill slit ; horizont a l diam e t e r o f eye g r ea t er than distanc e b e t ween eye 
and nostril ••.••••.•••••••••••••••••••••••••• • •••.. • •• •.... 2a o r 2b 

lb. Contour of front margin of h e ad sm ooth o r onl y s lightly undulat e d (fig s . 44 , 4 5 and 4 6 ); 
fifth gill slit about e qual t o first g ill s l it ; ho r izontal diam e t e r of eye l e ss than distan c e 
betwee n eye and nostril. • • • • . • • • • • • • • . . • • • • • • • • • • • • • • . • . • . . .. 4a o r 4b 

2a. Front margin of head divid e d in to t h r ee l o b e s ; midline of h e ad round ed (o r nea r ly stra ight 
in large individuals), not ind ent ed ; base of anal fin ab out e qual t o bas e o f s econd do rs al 
fin. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Smooth hamm e r hea d , Sphy r n a zyga ena . 

--- ' 

FiJ r e 41.--Sphyrna zygaena, 257 em. (8. 4 ft . ) fe male, southern California . 

Descriptive notes : Rear tip of s e c ond d o rsal fin about t w ic e a s l o ng as heig h t of fin ; a n a l 
fin much high e r than s econd d o rsa l fin; upper and lowe r t eet h u s ually sm oot h, but s o m e 
times w eak l y s e rrat ed, e s pec i ally in larg e individuals ; lowe r p r e cau da l pit absent ; bas e 
of anal fin slightly smaller t h a n bas e of pect oral fin . 

Size: A large shark may g r ow t o about 4 . 0 m. (1 3 ft . ), but la r ge st one on rec o rd fr om 
eastern Pacific was a bout 3.4 m . (11 ft . ). 

Distribution: Pelagic, on t he h i gh s eas and in coastal wat e rs ; u s ua lly in cooler w at e rs ; 
recorded fr o m central Calif o r nia to the Gulf of Calif o r nia, P a n a m a (one rec o rd), t he 
Galapagos Islands, and fr o m Ecuado r t o Chil e . 

2b. Front margin of h ead divid ed into f our l obes ; m idlin e of head ind ent ed ; base of a n a l f in 
long e r than bas e of s e c ond d o rsa l f in. . • • • . • • • • • • • • • • . • . . • . • • •. 3a o r 3b 
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3a . Length of f r ee r ear tip of second dorsal f i n about twic e height of fin ; first dorsal fin erect, 
not swept backward. • • • • • • • • • . . . • • • • • • •• Scalloped ha mmerhead, Sphyrna lewini. 

Figure 42.- - Sphyrna lewini , 227 cm. (7.4 ft.) male, probably Baja California. 

Descriptiv e notes: Base s of anal, pectoral and pelvic fins about equal; anal fin much higher 
than second do rs al fin; lower precaudal pit usually present; outer margin of pelvic fins 
straight; bas e s of teeth w avy , but cusps n ot conspicuously s e rrated, at most weakly and 
irregularly serrated. 

Size: A large s pecies , p robably g r ow s to about 3 .7 m . (12 ft.) . 
15lStribution : Pelagic, inshore, and far out at sea; usually found in warm waters but oc

casionally wander s into coole r wa ter s ; r eported fr om s outhern Baja California to Ecuador, 
and the Hawaiian and Revillagiged o Islands; possibly occur s occa sionally near northern 
Peru, a report from s outhern California wa s e rroneous. 

Remarks: Embryo s and young o f scalloped hammerheads have relatively longer and narrower 
heads t han th e s pec imen figured. 

3b. Length of fr ee r ear tip of s econd dorsal fin less than 1 .5 times height of fin ; first dorsal 
fin distinctly s wept backward. . • • • • • • • • • . Great hammerhead, Sphy rna mokkaran. 

Figure 43.--Sphyrna mokarran, 123 cm . (4.0 ft.) male, Gulf of Callfornia . 

D scnptlve notes: Head nearly rectangular in large individuals, but front margin extended 
forward in young; second dorsal fin s lightly highe r than anal fin ; lower p r ecaudal pit 
present; oute r ma r gin of pelvic fins falcate; teeth distinctly serrated . 

Slze: Largest of all hammerheads , one caught off Acapulco , Mexico, measured 4.33 m. 
--(-14 . 2 ft.), probably g r ows to about 5.5 m . (1 8 ft.). 
Dlstr bu tlOn: In warm coastal waters and probabl y out at sea; from southern Baja California 

and the Gulf of Calif o rnia t o Panama ; possibly stray s to northern Peru . 
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4a. Head spade-shaped, the anterior margin extend ed forward and smoothly rounded, without a 
notch at the midline ; rear tip of first d orsal fin never extends to a point over base of pelvic 
fins. • ••••••••••• • •••• • ••• • •••••• • •• • Pac ific bonnethead, Sphyrna tiburo. 

Figure 44.--Sphyrna tiburo, 69 cm. (2.2 ft.) male, Gulf of California. 

Descriptive notes: Head spade- shaped; teeth not serrated, thos e in corne rs of lowe r jaw s 
without sharp points ; lower precaudal pit present ; origin of first dorsal fin well behind 
r ear end of p ectoral bas e. 

Size: A small shark, grow s to perhaps 1.4 m. (4.5 ft.). 
Distr ibution: Inshor e, from the Gulf of California to northern Peru; occasionally found as 

far north as s outhern California. 
Remarks: The Pacific bonnethead was first described as Sphy rna vespertina, but lat er 

workers consider ed it identical with th e Atlantic bonne th ead, tiburo. In his rec ent r evi s ion 
of fami l y Sphyrnida e , Gilbert (19 6 7) consid e red the t wo forms distinct at the sub
specific level, t he Pacific bonnethead taking the name tiburo vespertina and th e Atlant ic 
form tiburo tiburo. 

4b. Head not spade- shaped, the ant e rior margin nearly straight, or wi th slight undulations, or 
sometimes w ith a shallow indentation at th e mid line ; r e ar tip of first dorsal fin extends be
yond anterior part of base of pelvic fins. • . • • • . • • . • • • . • • • • • • • • • • • • • • 5a or 5b 

5a. Distance from m iddle of front margin of head t o front of mouth usually less than two-fifths 
(40 p ercent) of great e st w idth of head. • • • • • • • • • • • • • • • •• Sc o ophead , Sphyrna media . 

Figure 45.--Sphyrna media, 83 cm. (2.8 ft.) fe male , Gulf of California . 

Descriptive notes: Head wide, front margin relatively straight, som etim es with slight un 
dul ations or a shallow notch at the midline; all teeth with pointed cusps ; anal fin s omewhat 
falcat e, apex pointed ; lower precaudal pit present. 
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Size : A small speci e s of hammerhead ; grows to about 1.5 m . (5 . 0 ft. ). 
DIStribution: Inshor e fr om th e Gulf of California to Ecuador , and probably to nor t hern 

Peru . 

b. Distance from middle o f fr ont margin of h ead to front of mouth usually greater than two 
fifths (40 p e rc ent) of gr eatest width of head . • . • . . • • . . . . . . . • • . • •. Sphyrna corona . 

Figure -l 6.--Sphyrna corona, 66 cm. (2 .3 fL) male, Pacific side of Panama. 

Descriptive no t e s: Head s omewhat extended forwa rd, f ront margin sometimes divided into 
four lobes by shallow indenta t ions; midline of head som e times with a shallow indentation ; 
all teeth with pointed cu s p s ; anal f in less falcat e and it s apex mo r e rounded than in~. 

media; lower p r ecaudal pi t p r e s ent. 
Size: Probably t he smallest species of hamme r head , pe r haps growing t o 90 cm . (3.0 ft.) . 
15lStribution : Ins ho r e, r epo rt ed from Colombia to s ou t hern Mexico , but po ss ibly p r esent 

from the Gulf of California t o norther n Pe ru. 

SMOOTHHOUNDS, F AMIL Y TRIAKlDAE 

Smoothhounds ar e r e latively s mall sharks, none exceeding 1.8 m . ( 6 . 0 ft . ), and are usually 
found close to shore near t he bottom . 

Three gene ra and s even s pecies have been described fr om th e eastern P acific: Must'elus 
(four s pecies ), Rhinot r iaci s (one s pecie s), and Triakis (two specie s). A t least tw o o ther un 
identifi ed s moothhound s, and probably several m o re, exist in the eastern Pacific . 0 smooth 
hounds have been recorded from th e Hawaiian Islands o r the Galapagos Islands, but we have 
seen three s pec imens that we r e allegedly collected at the Galapagos Islands . We cons ider the 
reef whit e ti p , Triaenodon obesus , a carcharhinid ; othe rs usually place it in Triakidae . 

The foll owing characte r istic s ar e shared by smoothhounds found in the ea s tern P acific: 
teeth small, more than two s e ries functional in sid es of jaws; labial g r ooves, nasal flap s, and 
spira cles prominent; precaudal pits absent; second dor s al fin at least one - half as la r ge as first 
dorsal fin; o rigin of anal fin well behind origin of sec ond do rsal fin ; lowe r int e stine spirallike 
in form. 

Identification of species of smoothhounds is complicated by r ema r k a ble variations in color, 
and in shapes and positions of parts of the body . Individual differences, changes that o ccur wit h 
growth, and even differences betw e en s exe s contribute to the va r ia t ions . 

Relationships among the gene ra and s pecies are not clear becaus e of lack of ad e quate in 
formati on on life histo r ie s and morphological variation within species. Tooth shape has been 
used as the primary distinguishing cha ract er t o s epa rat e the genera, but we have found this 
character, by itself, unsatisfactory for ea st e rn Pacific members of Triak idae. The mode of 
development may be a clue t o the affiniti e s of th e specie s. Emb r yos of T. s emifasciata are not 
at t ached to the uter ine wall of th e mothe r by a plac e nta, but e mbry os-of Rhinotriacis henlei, 
Mustelus californicus , and M. lunulatus all have placental attachment . The mode of dev e lopment 
of South American triakid s rs-not known . 
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1 a. 

Key to Smoothhounds, Family Triakidae 

Body with numerous dar k bars and large dark spots. 
Leopard shark, Triakis s emifasciata. 

Figure 47.--Triakis semifasciata, 57 cm. (1.9 ft.) female, central California. 

Descriptive notes: Color pattern unique ; snout rather blunt ; teeth sharply pointed, usually 
with smaller secondary cusps on one or both sid e s of th e main cusp (s econdary cusps may 
be absent in som e large individuals). 

Size : Males grow to about 1.5 m. (5.0 ft.), f emal e s to about 1. 8 m. (5. 9 ft.). 
lSTStribution: Inshor e, from central California to th e Gulf of Califo rnia ; may occur as far 

nor th as the coast of Oregon. 
Remarks: A few individuals have anomalous c olor patterns w ith irr egular dark streak s 

rather than bars and spots. 

lb. Body plain gray or brown, or with e ither bars or s pots, but never both ••••• 2a or 2b 

2a. Snout tip som ewhat rounded ; lower jaw round ed (fig. 4 8 , ventral v i ew of h ead) • 
• • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • •• Tollo manch ad o , Triakis maculata • 

. " .... . . . . . 
.~ . 

. ... 

Figure 48.--Triakis maculata, spotted phase, 31 cm . (1.0 ft.) female , Peru. 

Descriptive notes: Teeth of young usually with two or three low , sharp asymm etrical cusps ; 
older individuals apparently with only a singl e narrowly triangular cusp rising from a 
broad base; most young and some older individuals light gray, mottled with small dark 
spots; some young and most adults plain gray ; f i rst d o rsal fin b r oad and l ow, triangular, 
the rear margin sloped backward from the apex, the anterior and posterior margins 
usually edged with black. 

Size: A stout shark, grows to n e arly 1. 8 m. (5. 9 ft.). 
Distribution: Inshore, northern Chile and Peru; on e sp e cimen repo rt ed, p r obably e rroneously , 

from the Gulf of California. 
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2b. 

Remarks: The s pecim en figur e d h e r e is a small spotted individual; other specimens may be 
pla in gra y. A sec ond s peci e s o f Triakis, as yet unid entified, occurs in South American 
waters; we h a ve s een two a dult s pecim ens from Ecuador. Since this species has a rounded 
snout tip and lowe r j a w , i t w i ll fit in th e k ey as T. maculata . It can be distinguished from 
T. macula t a by t he shapes of t he first dorsal fin and lowe r lobe of the caudal fin, which 
are simila r to tho s e of Must e lus lunulatus (compar e th e fins in fig. SOA with those of 
T. maculata). 

Snout tip pointed 
straight, coming 
head) .••...• . 

o r only s ligh tly r ou n ded ; l ower jaw distinctly angular, the sides nearly 
together to f o r m a b road tip a t th e f o r ward end (fig. 4 9 , ventral view of 

3a or 3b 

3a . Midpoint of base (excluding the fl e s hy part) of f i rst dorsa l fi n distinctly closer to origin of 
pelvic fins than to rear end of ba s e of pecto ra l f in s ••.• • •••••••• • ••••••••••••• 
• . . . • . . • • • • • • • • • • • • • • • • • . • • • • • • •• Gray sm o othhound, Must e lus californicus. 

Figure 49.--Mustelus californicus, 62 cm. (2.0 ft . ) male, Ba ja California . 

Descriptive notes: Teeth rounded, in pavementlike row s ; snout tip slightly rou nd ed, may be 
shaprer in males and in smaller specimens; l a teral lin e w ithout w hit e spots ; c o lor plain 
gray of all ages. 

Size: Grows to nearly 1.1 m. (3.7 ft.). 
DIStribution: Inshor e, from c entral California t o t he Gu lf of California. 

3b. Midpoint of base of first dorsal fin (excluding t he fle s hy p a r t) about e quid i stant fr o m ongm 
of pelvic fins and rear end of base of pectoral fin s, o r clo s er t o the l att e r . • •••• 4a or 4b 

Figure SO.- -Shapes of dorsal and caudal fins : A - Dorsal fin abruptly vertical from the apex, 
lower lobe of caudal fin distinct; B - Dor s al fin inclined backward from the apex, lower 
lobe of caudal fin not distinct. 
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4a. Rear margin of first dorsal fin abruptly vertical from the apex (fig. 50A) ; lower caudal lobe 
well marked, with a distinctly pointed tip (the lower lobe may not be well marked in speci 
mens under 25 cm. or lOin.) • • • • • • • • • • •• Sicklefin smoothhound, Mustelus lunulatus . 

Figure 5l.--Mustelus lunulatus, 66 cm. (2.2 ft.) male, Gulf of California. 

Descriptive notes: Teeth small, in pavementlike row s, usually rounded but sometimes with 
a low, sharp cusp; color plain brown or gray at all ages; eye s large; snout rather pointed 
and long; fins of some specimens apparently with white tips and edges. 

Size: Mature specim ens in the Gulf of California, wher e this species is abundant, commonly 
---are about 1.4 m. (4.6 ft.) ; several specimens betwe en 1.6 and 1.7 m. (5.3 - 5.7 ft.) have 

been reported, but we are not certain that they were correctly identified. 
Distribution: Inshore, from Baja California to Central America ; probably strays as far 

north as southern California. 
Remarks: At least two unidentifi ed smoothhounds with fins similar to those of the sickl efin 

smoothhound occur in the eastern Pacific, one in the Gulf of California and the other 
possibly at the Galapagos Islands. We are not certain if differences in vertebral number, 
eye size, tooth shape, and fin sizes are significant . The unidentified fo rms may be new 
species, or may represent morphological var ia nts of the sicklefin smoothhound. 

4b. Rear margin of first dorsal fin inclined backward f rom the apex (fig. SOB) ; cauda l f in u sually 
without a well-marked lower lobe (a small lobe with a rounded tip is present in som e speci-
mens over SO cm. or 20 in.) . • • • . • • • • • • • • • • • • • • • • • • • • • • • • • •• Sa or 5b 

Sa. Teeth rounded, without sharp cusps; some individuals plain gray but most marked with dar k 
transverse bars or white flecks • . • • • ••• •••••••••••• Tollo, Mustelus mento. 

Figure 52.--Mustelus mento, 26 cm. (10.0 in.) female , Peru. 

Descriptive notes: Color variable, most juveniles with dar k transverse bars on the dorsal 
surface, or with white flecks scattered about the back and upper sides ; adults ofte n with 
white flecks ; some juveniles and adults plain gray ; lateral line usually marked with white 
dots and lines; lower caudal usually without a distinct lobe, but larg e specimens may have 
a short rounded lob e. 
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Size: G r o ws to a t leas t 1.2 m. (4 .0 ft.). 
l5iStribut ion : In s ho r e , C hile a n d Peru ; r eport e d from the Juan Fernandez Islands off Chile; 

p o ss ibly p r e s ent at the Gala p agos Islands. 
Remar k s : The s p e cimen figured h e re is a barred juvenile ; larger specimens usually 

l ac k bars . 

5b . Teeth wit h on e t o th r ee low but point e d cus p s ; body plain, n e ver w ith dark bars or white 
flecks. • . • • • . • • • • • • . • • • • • • • • • • • • • • • • • •• 6a or 6b 

6a . H eight of t hi r d gi ll slit di s tinc tly short e r than horizontal d~ameter of eye •••••. 
• • • • • • • • • • • • • • • . • • • • • . • • . . • • • • • • • Brown smoothhound, Rhinotriacis henlei. 

Figure 53.--Rhinotriacis henlei, 78 cm . (2. 6 ft . ) female, central California. 

Descriptive not e s : Rea r m arg ins of dorsal fins frayed a nd thin ; t e eth small, w ith a pointed 
main cusp , either unic us p id o r w ith a small e r cu s p on one or both sides of the main cusp ; 
snout point ed; caudal fin w i thout a di stinct lowe r lob e , at mo s t a small protrusion; color 
plain gray o r b r own a t a ll si z e s. 

Size: A small s pecie s, g row s t o a bout 9 5 cm . (3 .1 ft.). 
I5lStribution: Ins hor e, from c ent ral Califo r n ia to th e Gu lf of California. 
Rema r k s: The b r own smoothhound has b e e n plac e d by var ious wo r k ers in Must e lus, Rhino

triacis, and Tria k is. It a p p ea r s t o be more clo s ely r e late d to species of Mustelus than 
to those of T riakis, but we hav e r e taine d th e origina l genus Rhinotr iacis. 

6b. Height of thi r d gill s lit abou t equal to o r g reat e r than horizontal d iamet e r of e y e •••••••• 
. • • . . . • . . • • . • . •. • • • • • • • • . • • Sharpt o othed smoothhound, Mustelus dorsalis. 

Figure 54.-- Mus telus dor salis, 39 c m . (1.3 ft .) male, Pacifi c side of Panama. 

Descriptive note s: Sn out poin t e d and long ; ey es s m all ; t eeth er ect, w ith a small pointed cusp 
arising from a b r oad ba s e , infr e qu en tly w ith a s h ort secondary cusp at the base ; color 
plain brown o r g r ay at all s ize s . 

Size: Not sufficiently kno wn, p r obably a small spe ci e s ; male s of 425 mm. (17 in.) were 
nearly mature . 

Distribution: Reco rd ed f r om t he G u lf of C aliforn ia and from Costa Rica to Peru ; records 
from the Gulf and t h o s e s outh of P anama we r e probably e rrone ous. 
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Remarks: An unidentified speci es which occurs off Peru will fi t in the key here ; it is 
similar to M. dorsalis in having sharply pointed te e th, r e latively la r ge gill slits and 
small eyes, and a pointed snout . It is appar ently common off Peru and probably has been 
captured before but recorded as Mustelus dorsalis. The unidentified species can be dis
tinguished from M. dorsalis by th e following characte ristics: ho r izontal diameter of eye 
about two-fifths (40 percent) of distance between snout tip and m outh; upper teeth oblique, 
usually with a secondary cusp at the base; rear margins of first and sec ond dorsal fins 
and caudal fin usually frayed and thin. Corr esponding character i stics of M . dorsalis are: 
horizontal diameter of eye about one-third (33 percent) of distance betw een snout tip and 
mouth; upper teeth erect, usually without a secondar y cusp at th e base; rear margins of 
all fins not thin, only rarely frayed. In addition, th e unidentified form is a la rg er species ; 
male specimens of 56 cm. (22 in.) were definitely immature, and specimens over 90 cm . 
(3.0 ft.) have been captured . 

REQUIEM SHARKS, FAMILY CARCHARHINIDAE 

The requiem sharks constitut e th e largest of all famili e s of sharks . S even gene r a a r e re p 
resented in eastern Pacific and Hawaiian waters . Three of t hese genera, Galeoc e rd o, P rionac e, 
and Triaenodon ar e generally consid e r ed to be comprised of singl e species . Three genera, 
Galeorhinus, Negaprion, and Rhizoprionodon, includ e seve ra l specie s, but only one s pecies of 
each genus is found in th e eastern Pacific. The genus Carcharhinus, however, is repr esented by 
14 species in eastern Pacific and Hawaiian wa t ers . Th e common "gray sharks" and other 
"typical" sharks belong to this genus. 

Because requiem sharks are diverse in f o rm, it is difficult t o cha ract e r ize t he family . Som e 
traits h e ld in common by most of the sp e ci e s describ ed her e are : only one or two rows of teeth 
upright at sides of jaws, although more rows may be uprig ht near th e center; lower caudal ex
panded into a distinct lobe; at least upper precaudal pit present (except Galeorhinus) ; lower 
intestine in the form of a scroll ( except Galeorhinus) ; t eeth unicuspid (exc ept Triaenodon) ; 
spiracles absent (except m Galeocerdo, Galeo rhinus, and possibly in young individuals of 
N egaprion). 

Key to Requiem Sharks, Family Carcharhinidae 

la o Sid es of trunk in front of tail ext e nded outward to f o rm a low, ha rd keel; body with dar k 
transverse blotches or stripes, e specially prominent in small individuals, but oft en fad e d 
in larger individuals. • • • • • • • • . . • • • • . • • . • • • . •. Tiger shark, Galeocerdo c u vi e r i . 

Figure 55.--Galeocerdo cuvie ri, 140 em. (4.6 ft. ) female, Gulf of California. 

Descriptive notes: Head blunt ; mouth far for wa rd ; upper labial groove long; all teeth cu r ved , 
notched on one side, and coarsely s er rat ed . 

Size: Grows to about 5.5 m. (1 8 ft.), but individuals more than 4 . 2 m. (14 ft.) long ar e r a r e . 
DIStribution: Usually found in wa rm ins hore wat e rs, but s ometimes found far out at s ea and 

in colder waters ; reported from s outhern California to Peru, and from Cocos, Ga lapagos , 
Revillagigedos, Tres Marias, and Hawaiian Is l ands. 

lb. Sides of trunk in front of tail w ithout a keel (a faint keel may sometimes be p r esen In 

Prionace); body without dar k transver s e blotche s or stripes . . . . . . . . . . . 2a or 2b 
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Za . Precaudal pits absent; spiracle s prominent. 
Soupfin shark, Galeorhinus zyopterus. 

Figure 56.--Galeorhinus zyopterus, 50 cm. (1.7 ft.) female, cen tral California. 

Des cripti v e notes: Upper and low e r t eet h similar, wit h main cusps directed toward corner s 
of jaws, a de ep no tc h on one sid e of each tooth, w ith coarse denticles o r points present 
from notch to base; main cusps nonse rrated ; snout long; labial folds long ; eyes almond
shaped . 

Size: Femal e s grow to about Z.O m. (6.5 ft . ), males slightly le ss. 
lSTStribution: Inshore in cool wat e rs from B ritis h Columbia to central Baja Californi a in 

No rth A merica, and from Peru and Chile in South Amer ica; not r eported from offs h ore 
is lands, wit h th e po ss ib le exception of one individual repor ted about year 1900 from 
Laysan Island (nea r Hawaii). 

lb . At least upper pr e caudal pit present; spiracles very tiny or abs ent •••• • • •• •• 3a or 3b 

3a. Teeth multicuspid, wit h small e r sharp cusps on one o r both sides of the ma in cusp 

3b . 

• • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • Reef whitetip, Triaenodon obesus. 

Figure 57.--Triaenodon obesus, 134 cm. (4.4 ft.) male, Johnston Island, central Pacific. 

D escriptive notes: Dorsal fins and caudal fin w ith whit e tips; head depressed ; snout blunt; 
nasa l flaps prominent; spiracles absent; labial folds abs e nt or minute ; skin smooth. 

Size: Reported to attain 2.Z m. (7.0 ft.) , but pregnant femal e s slightly under 1.5 m. (5.0 ft.) 
~ve been found . 
Distribution: An insular species, common at the Galapagos Islands; reported from Cocos 

Island and the Hawaiian Islands; only one specimen has been captured near the continental 
shore, at Panama . 

Remarks: Triaenod on nigricans Philippi , referred to as a 'synonym of T . obesus is a telelost. 
The reef whitetip has usually b e~n included in family Triakidae, but we place it in Car
charhinida e because most of its characteristics, excluding tooth shape, are those found in 
carcharhinid sharks. 

Teeth unicus pid • ••• • 4a or 4b 
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4a. Second dorsal fin nearly as large as first dorsal fin •• • • • • • • • • • • • • • • 0 ••••••••• 0 

Tiburon amarillo, Negaprion fronto. 

Figure 58.--Negaprion fronto, 188 cm. (6.2 ft.) female , Nayarit, Mexico. 

Descriptive notes: Cusps of upper and lower teeth narrowly triangular, nonserrated, e rect ; 
snout blunt ; eyes small. 

Size: Grows to about 3.0 m. (10 ft.), 
15IStribution: In warm inshore waters, from the Gulf of California to Ecuador, and probably 

Peru; not reported from the offshore islands . 

4b. Second dorsal fin less than one-third as large as first dorsal fin .••...•.••. Sa or 5b 

Sa. Upper and lower labial grooves prominent (fig. 59, ventral view of h ead) .•.... 
. . • • . • • • • • • . . . . . . . . . . . . . • .. Pacific sharpnose shark, Rhizoprionodon l onguri o . 

Figure 59.--Rhizoprionodon longurio, 50 cm. (1. 7 ft.) male , Gulf of Califor nia. 

Descriptive notes: Upper and lower teeth nonserrated, slanted toward the co rn e r s of jaw s, 
with a deep notch on on e side ; snout long and sharply pointed ; orig in of second d o r sal fin 
well behind origin of anal fin. 

Size: A small and slender shark; grows to about 1.1 m. ( 3.6 ft.). 
Distribution: In warm to somewhat cool coastal waters, from southern Califo r nia t o Peru ; 

not reported from the offshore islands. 
Remarks: This species has b een referred to as Scoliodon longurio. 

5b. Labial grooves very short or abs ent •••• 6a or 6b 
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6a . First dorsal fin far bac k , midpoint of its base closer to origin of pelvic f ins than to rear 
end of base of pectoral fins; body dark blu e • •• • • • • • ••• • . Blue shark, Prionace glauca . 

Figure 60.-- Prionace glauca, 80 cm . (2 .7 ft.) female, offshore eas te r n Pacific . 

Descriptive notes: Uppe r t eeth usually serrated (outermost seri e s sometimes smooth in 
old specim en s), smoothly curved; s nout long and point ed ; pectoral fins long . 

Siz e : A large but slender sha r k, may g r ow t o 4 . 5 m. ( 14.8 ft .) ; largest one on r eco rd was 
- 3-.7 6 m . (12.3 ft . ). 
Distribution : Found far out at s ea and near continental shores , in w arm and cool waters; 

repo rted from the Gulf o f Alaska t o Baja California, and from Chile, Pe ru, and the 
Hawaiian Islands. 

6b . F i rs t d o rsal fin further fo r ward, midpoint of i ts base closer t o rear end of base of pectoral 
fins than t o o r igin of pelvic fins, o r about e quidistant fr om both points ; body gray o r b r own, 
not blue (genu s Carchar h inus) . • • • . . • • . . . • . . • . . . . . • • • . . • • . • . • 7a or 7b 

7a. A longitudinal r id ge pre s ent on the middle of th e back betw e en th e two dorsal fins (fig. 
6 1A). • . • • • • • • • . • • . • . . • • . . . . . . . • . . • • • . . . . . • . . . . . . . . . •• 14a o r 14b 

Figure 61.--Cr oss s ection of trunk be tween the dorsal 
fins : A - Shark with a ridge on the back; B - Shark 
without a ridge on the back. 

7b. Back smooth, no ridge between th e t wo dorsal fins (fig. 6 1B) ; (the backs of p r eser v e d o r 
dr ied specimens sometim e s appear r idg ed). • • • • • . . • . • • • • • • • • • •• 8a or 8b 

8a. Snout ve r y blunt or broadly r ound ed, U - shaped 9a or 9 b 

8 b. Snout pointed, V-shaped • • • • ••• •• l Oa o r lOb 

9a. Tips of most fins ab r uptly j e t black . 
Blackt ip r eef shark, Carcharh inus m e lanopterus. 
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9b. 

Figure 62.--Carcharhinus melanopterus, 51 cm. ( 1. 7 ft.) male, Palau Is lands, western Pacific . 

Descriptive notes : Upper t ee t h broadly triangula r, s e rrated; a dar k band between white 
streaks on sides of body . 

Size : Common u p t o 1.5 m. (5.0 ft.) ; g row s to about 1.8 m. (6 .0 ft.), 
Distribution: Apparently common at the Hawaiian Is lands many years ago, but now rare; not 

reported from the easte rn P acific. 

Tips of fins not black ••.•......• Bull shark, Carcharhinus leucas. 

Figure 63.--Carcharhinus leucas, 175 cm. (5.B ft. ) femal e, Nayarit, Mexico. 

Descriptive notes: Upper t eeth broadly tr iangula r, serrat ed; eyes small ; first dorsal fin 
broad. 

Size: A heavy-bodied shark, common up to 2.7 m. (9.0 ft.); probably grows to about 3.4 m. 
-(-11.0 ft.). 
Distribution: In coastal waters from southern Baja California and th e Gulf of Califo r nia 

southward to Ecuador and probably to northern Peru ; o ft en in bays, estua r ies, and near 
river mouths; not report e d from the offsho r e islands ; occasionally wanders as far north 
as southern California. 

Remarks: In the eastern Pacific th e bull shark has been r eferr ed to as the r oundnose or 
pigeye shark, Carcharhinus azureus. 
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l Oa. Extreme upper tip of snout with a small b lack spot surrounded by white; nasal openings 
si uated transversely and close to each other. . . . • • .. Pico blanco, Carcharhinus velox. 

lOb . 

Figure 64 .--Carcharhinus velox, 105 cm . (3 .4 fr.) male, Gulf of California. 

Descriptive notes: Teeth of upper jaw slightly curved, serrated; nostrils large; snout 
long and pointed. 

Si ze: Common to 1. 2 m. (4 . 0 ft.); grows to about 1.5 m. (5.0 ft.). 
lSTStribution: Reporte d from the Gulf of California, Panama, and E cuador; probably can be 

found in the intermediate shoreline, and perhaps southward to Peru; not reported from 
the offshore i s lands. 

Ext reme 
apart 

upper tip of s nout without dis tincti ve markings; nasal openings oblique, far 
• • • • •• 11 a or lIb 

II i . First d o rsal fin inclined backward from the apex, rear margin usually ragged (fig. 65); 
origln o f second dorsal fin well behind origin of anal fin •...•••••••.•.•••••.••• 
. . . . . . . . . . . • • • . . . . . . . • • • • • • . • • • • • • •• Cuero duro, Carcharhinus porosus. 

F igu r e 65.--Carcharhinus porosus, 54 cm . (1.8 ft.) male, Pacific side of Panama. 

Descnpt ive notes: Upper and lower precaudal pits distinct; lower teeth finely serrated; 
13 o r 14 teeth on each side of the upper jaw; nostrils usually with a long narrow lobe. 

Slze: A s m all species, common to 90 cm. (3.0 ft.), probably grows to about 1.2 m. (4.0 ft.). 
Dis nbut io n: In warm coastal waters from the Gulf of California to Peru; a record from 

he G al a p agos I slands was probably erroneous. 
ema r ks : T here is some doubt that this species is identical with C. porosus from the 

Atlantic . The eastern Pacific cuero duro was first described from Panama as 
~=-=-=:.:lc::e~, P reserved or dried specimens often appear to have a dorsal ridge. 

lib . Fir t do r sal fi n abruptly vertical from the apex, rear margin not ragged (fig. 66) ; ongm 
of econd do rs al fin usually about over origin of anal fin (sometimes slightly behind anal 
fin orl In ln~. remotu ) . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • . •• 12a or 12b 
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12a. Lower teeth not serrated; rear margin and lower lobe of caudal fin conspicuously dark; 
first dorsal fin without a black tip. . . . . Gray reef shark, Carcharhinus menisorrah. 

Figure 66.--Carcharhinus menisorrah, 63 cm. (2.1 ft.) female, Johnston Island, central Pacific. 

Descriptive notes: Second dorsal and anal fins and undersides of pectoral fins usually dar k; 
origin of s econd dors al fin about over origin of anal fin. 

Size: Common up to 2 . 1 m . (7.0 ft . ); probably grows to about 2.4 m. (8.0 ft.) 
I5fStribution: Coastal waters off the Hawaiianlslands ; not r eported from the ea s tern Pacific. 
Remarks: Adults apparently have less pointed snouts than the juvenile specimen figur ed 

here. The scientific name will probably be changed in the future. 

12b. Lower teeth serrated (a magnifying lens is sometimes needed to see the serrations); rear 
margin and lower lobe of caudal fin not conspicuously dark, or if dark the first dorsal fin 
also marked with a dark tip. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13a or l3b 

13a. All fins with black tips (especially prominent in sma lle r individuals; in larger individuals 
the black is sometimes fa ded, except for the under sides of the pectoral fins , which remain 
prominently black-tipped) ; third gill slit about one -half as long as distance between snout 
tip and mouth. . . . . . . . . . . . . . . . . . . . . . . . . . . .. Volador , Carcharhinus limbatus . 

Figure 67.- -Carcharhinus limbatus, 78 cm. (2.6 ft.) male, Gulf of California. 

De scriptive note s: Uppe r and lower teeth narrow , triangular , serrated (lowe r teeth ma y 
b e smooth in some small individuals); origin o f second dor sal fin about over origin of 
anal fin; lower precaudal pit well marked; sides of body with a horizontal ligh t band 
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between dark bands; head and bac k di stinctly arched between snout t ip and first dorsal 
fin ; 14 o r 15 t ee th in each side o f upper jaw. 

Size: Common t o 1. 8 m. (6 . 0 ft . ); grows t o about 2.4 m. (8.0 ft.). 
I5iStr ibution: Common in warm coas tal waters, from southern Baja Calif ornia a nd the Gulf 

o f California t o P e ru; also found at the Hawaiian , Revillagigedo , Tres Marias, and 
Galapagos Island s ; occasionally on the high seas o ff Guatemala, Baja California, and 
no doubt elsewhere in t he tropical eas tern Pacific. 

Remarks: The volador o f the eas t ern Pacific may be different from the small blacktip 
shark (C . limbatus) of the wes t ern Atla n t ic . 

13b. Fins never wi th black tips; third gill sl it about one- t hird as long as distance between snout 

14a. 

14b. 

tip and mouth . . . . . . . . . . . . . . . . . . . Na rrowtooth shark , Carcharhinus re rnotys. 

Figure 68 .--Careharhinus r emotus, 72 e m. (2 .3 ft . ) fe male, southern California . 

Descriptive notes: Cusps of upper teeth nearly symmetrical and erect in small speci
mens, but curved in larger ones; lower teeth with few and t iny serrations that are 
difficult to see without magnification; 15 or 16 t eeth on each side of upper jaw; no s tril s 
with a s hort lobe; o ngm of second dorsal fin sometimes slightly behind origin of 
anal fin; lower pre caud al pit not well marked in young , but prominent in l arge 
specimens. 

Size: A slender shark when young, but stocky when adult; grows to ab out 2.7 m . (8. 9 ft.). 
Distribution: In coastal waters off s outhern California , Baja California, a nd Peru; poss ib ly 

occurs between these areas but probably rare in tropical w aters ; not repo rted from the 
offshor e islands. 

Remarks: The s cientific nam e will probably be changed in the future . 

Fi rst dors al fin , and usually pectoral fins also, wi t h white tips . .... . ISa or ISb 

Fins without whi te tips ... 16a or 16b 

lSa . Apex of first dor sal fi n broadly rounded , its tip white but mottled with tiny dark spots ; 
second do r sal fin u sually w ith dark markings ......... ...... ............... . 

. .. Oceanic whitetip shark, Carcharhinus longimanus. 
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Figure 69.--Carcharhinus longimanus . 178 cm. (5.8 ft.) female, offshore eastern Pacific. 

Descriptive notes : Upper teeth broadly triangular ; pectoral fins long , tips rounded a nd 
usuall y white, mottl ed wit h small dark spots ; snout tip rounded . 

Size: Probably grows t o about 3 . 5 m. (11 ft .). but reporte d t o grow larger i n othe r are as . 
I5iStribution: Pelagic in warm s e a s , r a rel y c omes to the contine ntal s ho r e ; r e ported 

only fr o m souther n and central Baja California , and t h e R evillag i g edo a nd H a waiia n 
Island s , but probably can be found in all warm waters far out to s e a , a n d s easona lly 
near southern California. 

Remarks: The m i d dors al ridge is absent i n some individuals . 

ISb. Apex of fir st dorsal fi n pointed ; tips o f dorsal , c audal , a n d p e cto ral fi n s whit e, not m ottle d 
with black; second dor sal fin w ithout dark mar k i n gs ... .. . .. . .... ... . . .. . . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .. Silvertip sha r k, Carcharhinu s a lb ima rginatus . 

Figure 70.--Carcharhinus albimarginatus, 190 cm . (6.2 ft.) male, Revillagigedo Islands, Mexico. 

Descriptive notes: Most uppe r t eeth broad, wi t h a deep n otc h on one side; s nout t i p rounde d. 
Size : Grows to about 3.0 m (9 . 8 ft.l. 
DiStribution: Usually close to o ffs hore islands , but larger i n d i v iduals ar e s ometimes found 

far out at sea, and occasionally near the continental sho r e ; r e p o r ted fr om C ocos, 
Galapagos, and Revillagigedo Islands , banks off southern Baj a C alifornia , and a t sea off 
Guatemala and Colombia . 

Remarks: The silvertip shark has often bee n referred to as Carch arhi n u s pla t y r hyn chu s . 
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1ba. Nostrils with a distinct fingerlike lobe (fig. 71 , ventral view of snout); distance from snout 
tip to mouth notably greater than width of m outh (may be nearly equal to mouth width in 
very large individuals); snout moderately pointed ........................... . 

Bignose shark, Carcharhinus altimus. 

Figure 7l.--Carcharhinus altimus, 157 cm . (5 .2 ft.) male, Colombia. 

Descriptive notes: Upper teeth broadly triangular; body sometimes a distinct coppery - re d 
in life, but dull gray after death; middorsal ridge very promi ent; snout very long in young , 
but relatively shorter in adults. 

Size: Grows to ab out 2.7 m. (8. q ft .) . 
DiStribution : Known from Colombia, Ecuador, near the mouth of the Gulf o f California , and 

the Revillagigedo Islands; probably occurs elsewhere between these widely sepa ra ed 
locali tie s. 

Remarks: The bignose shark is usually caught on the bottom in waters over 145 m. (80 fm .) 
deep, but is sometimes found in shallower waters at night. 

16b. Nostrils without a fingerlike lobe; distance from snout tip to mouth about equal to o r (usually) 
less than width of mouth; snout moderately pointed (in~ . falciformis only) or broadly 
rounded; (C. obscurus, fig. 74 , rarely has a short fingerlike lobe on the nostril , but 
its snout is-short and rounded). . . . . . . . . . . . . . . . . . . . . . . . . .. 17a or ITh 

17a. Length of free rear tip of s econd dorsal fin more than twice height of fin; snout moderately 
pointed (similar to C. remotus, fig. 68). . . . . . .. Silky shark, Carcharhinus falciformis. 

Figure 72.--Carcharhinus falciformis , 91 cm . (3.0 ft.) female, offshore eastern Pacific. 

Des criptive notes: Snout moderately pointed; most upper teeth asymmetrical , with a pro 
nounced notch on one side; dermal denticles (scales) small and low, giving the skin a 
smooth texture; shape of forst dorsal fin distinctive (see fig. 72; rear margin of fir st 
dor sal fin o f large specimens may be abruptly vertical from the apex). 
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Size: Largest s' peci:mens in the eastern Pacific are about 2 .6 :m. (S . 5 ft.), but silky sharks 
ar e reputed to grow :much larger in other areas. 

Distribution : Pelagic in war:m waters; also found close to offshore islands , and on banks 
near the continental shore; reported fro:m the Hawaiian, Cocos, and Revillagigedo Islands, 
and offshore fro:m southern Baja California to Peru. 

Re:marks: The lower lobe of the caudal fin oflarger individuals is :more pointed than in the 
juvenile figured here. This species has been referred to as the neteater shark , Carchar
hinus :malpeloensis , in the eastern Pacific , a nd C. floridanus in the central Pacific. 

17b. Length of free rear tip of second dorsal fin not greater than t wice the height; snout broadly 
rounded (fig. 74). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ISa or ISb 

ISa. Origin of first dorsal fin over rear end of base (not the inner posterior corner) of pectoral 
fins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sandbar shark, Carcharhinus :milberti . 

Figure 73.--Carcharhinus milberti, 150 cm. (4.9 ft.) female, A tlantic, adapted from Bigelow and Schroeder (1948). 

Descriptive notes: Upper teeth serrated, broa dly triangular; first dorsal fin notably h igh 
and erect, :middorsal ridge pro:minent. 

Size: Probably grows to ab out 2.1:m. (7.0 ft .). 
DIStribution: Coastal waters off Hawaiian Islands; not reported fr o:m the eastern Pacific, 

but pos sibl y pres ent at the Galapagos Islands. 

ISb. Origin of first dor sal fin about over inne r poste rior corner of pectoral fins ... .l9a or 19b 

19a. Second dor sal fin low, rear :margin nearly strai ght (fig. 74) ; first dor sal fin low and broad, 
front :margin shaped like an arc of a circle. . . . .. Dusky shark, Carcharhinus obscurus. 

Figure 74.--Carcharhinus obscurus, 89 cm. (2.9 ft.) female, southern California. 

Descriptive notes: Upper teeth ser r ated , broadl y triangular, height of second dorsal fin 
usually less than 2 . 3 percent of total length of shark; usually less than 100 pre caudal 
vertebrae. 
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Size: Grows to about 3.7 m. (12 ft .) . 
l5iStribution: Ins hore waters f rom sou thern California to the Gulf of California; occasionally 

found at s ea and at the Revillagigedo Islands ; possibly pr sent at the Hawaiian I slands. 
Rema r ks: The dusky s hark has been common l y referred to as Carcharhinus lamiella , t he 

bay shark . 

19b. Second d orsal fin re latively high, i ts r e ar marg in highly con c ave (fig . 7 5 ); first dorsal fin 
high and e rect, front mar gi n nearly straight . . . . . . . . . Carcharhi nus galapagensis. 

Figure 7S.--Carc harhlnus galapagen sis, 103 e m . (3.4 ft.) fe male , Rev illa 1gedo Islands , \exico . 

Desc r iptive notes: Upp er tee t h s e rrated. broad l y triangula r ; heigh t of second dor sa l fi n 
u s u a ll y over 2.4 percent o f total length of shark; u suall y more than 100 p r ec a uda l 
ve rt e brae. 

Si ze: Grow s t o a bout 3.7 m . ( 12 ft .) . 
DiStrib u t io n: Abunda nt a t the o ffs hore i s l a nds (Cocos. Galapa gos. Malpelo. a nd Rev i ll ag iged o 

Is l a nd s ); l ar ge individual s al s o found on the high s e as (off Colom bi a and G uatemal a , and 
on bank s o ff s outhe r n B a j a Calif o r ni a ), a nd s o m e t im e s close t o the conti nental s h ore ; 
prob a bly occu rs in E cua d or . Peru, and the H a waii a n Is l a nd s . 
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