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Sharks of the Genus Carcharhinus 

J. A. F. GARRICK i 

ABSTRACf 

The genus Carcharhlnus BlalnvUle contains 2S living species of whaler sharks, one of which (c. whee/en) is 
described as new while the other 24 incorporate 9S identifiable nominal species which fall into the limits of the 
genus as here recognized. Features studied include morphometries, external morphology, color, tooth numbers 
and shapes, vertebral numbers and other vertebral characteristics, and biological data. The systematic value of 
these features is reviewed, and it is concluded that despite their importance at the specific level they do not in 
general allow firm statements on subgeneric groupings or on the relationship between Carcharhinus and other 
similar genera. Accordingly, no formal subdivision of the genus is proposed, and the limits and characterization 
of the genus are essentially as In Bigelow and Schroeder (1948) except that the following six nominal species are 
excluded because of one or more notably divergent aspects of their morphology: Carcharias gangericus MiiDer 
and Henle , C. g/yphis M. and H. , C. oxyrhynchus M. and H., C. remminckii M. and H ., Carcharhinus rephrodes 
Fowler, and Carcharhinus I'e/ox Gilbert. A further 13 nomina l species are treated as species dubia. 

Long-established names for two species, Carcharhilllls /imbarlls Valenciennes and C. sorrah Val., are 
retained though each has a poorly founded senior synonym; their cases must be put to the International Commis
sion of Zoological Nomenclature. A neotype is designated for brach)'urus Gii nther, and lectotypes are designated 
for dllsSlImieri Val., hell/ei Val., malabaricus Day, menisorrah Val., pleuroraellia Bleeker. sorrah Val., and rjurjor 
Bleeker. 

A key is given to differentiate the species. For each species primary synonyms are listed and discussed and a 
diagnosis and description are given . Descriptions include measurements and counts and line illustrations that 
show the whole shark in lateral view, und erside of head, nostril, and teeth . The geographic distribution is 
described , and biologica l data on number of embryos, size at birth, size at sexual maturit) , and maximum size are 
summarized . 

The 25 species are predominantl) tropical-subtropical, but onl) two appear to be confined to the tropics and 
seven have been recorded from the tropics to latitudes as high as 40 . Most are coastal, one is virtu all) insular, 
and one, or perhaps two, enter fresh Or brackish water. Eigh t species are worldwide; 23 occur in the Indo-Pacific, 
J3 in the western Atlantic, II in th e eastern A tlantic, 10 in the eastern Pacific, and 5 in the Mediterranean. 

INTRODUCTION 

The prime purpose of this account is an alpha taxonomy of 
the genus Carcharhinus. This genus, worldwide in distribution , 
contains the whaler sharks, many of which grow to a rather 
large size (up to 3.6 m long) and hence are conspicuous elements 
of the marine fauna, particularly in tropical-subtropical regions 
a lthough some of them extend also into temperate latitudes. 
Most are coastal or shelf dwelling but a few are regular inhab
itants of the open ocean and at least one occurs in freshwater 
rivers or lakes with access to the sea. 

A few of the species are easily recognized and well known, 
principally because they have characteristic color patterns of 
dark or white fin tips, but man y of the others are superficially 
very similar and readily confused. For this reason they are, in 
general, poorly known and not readily identified in most parts 
of the world. Also, the slow rate at which knowledge has 
accumulated on those features which are important in diagnos
ing the species ha meant that many species have been described 
several times under different names-on average 3.8 times 
(range 1-10) for all of the species according to my findings. A 
revision of Carcharhinus on a worldwide basis is, therefore, 
long overdue. No comprehensive treatment of the genus has 
appeared since the last century, when MUller and Henle (1841) 
and Dumeril (1865) dealt with the species known to them at that 
time; many species have been proposed since then. Regional 
accounts or revisions over the last three decades have alleviated 
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the situation, with varying success in resolving problems with 
the species in the areas dealt with. Amongst such accounts 
should be mentioned those of Bigelow and Schroeder (1948) and 
Springer (1950) for the western North Atlantic, Tortonese (1950, 
1951 b) for the Mediterranean, Rosenblatt and Baldwin (1958) 
for the eastern Pacific, Fourmanoir (1961) for Madagascar 
Gohar and Mazhar (1964) for the Red Sea, and Bass et al. (1973) 
for the western Indian Ocean (this last mentioned revision being 
the most definitive, comprehensive, and broadly applIcable of 
them all). However, all of these have suffered to a greater or 
lesser degree in having insufficient comparative material for 
study, and , in particular, access to the surprisingly extensive 
range of type material still existing and which must be studied if 
the status of many of the nominal species is to be established 
with con fidence. In the present study I have been fortunate In 

being able to examine type material of 62 of the 95 nominal 
species which contribute to the ynonymy of the 25 species I 
recognize as valid. No type material, other than a possible syn
type of jalcipinnis Lowe, 1839, was found for the further 13 
species treated here as pecies dubia. 

Features used in this study for the identification and diagnosis 
of the species are for the most part those that have been tradi
tionally applied, including morphometncs, size, various aspects 
of external morphology such as, for example, snout and fin 
shapes or the presence or absence of a middorsal dermal ridge, 
tooth numbers and shapes, and color. Supplementing the,e 
features, and providing virtually indispensable information lor 
separating some species, are data on the vertebrae, paniculari) 
vertebral numbers, relative lengths and diameter,> of some 
vertebrae, and the po ition at \\ hich dlplospondyl} occur 
Although these features in total allo\\ the pecle to be 



distinguished, they do not appear to provide, either individually 
or in combination, a ready means of establishing subgeneric 
relationships; correlation between the features is at a low level. 

A few species pairs can be recognized, in which the members of 
each pair share so closely the same features that they can be 
regarded as siblings, and in a few other cases a group of three or 
more species share a rather more diffuse combination of com
mon characteristics, but overall there is no obviou pattern of 
subgeneric groupings. This heterogeneity is further compound
ed by other pecies which share or approximate closely to many 
of the characteristics of other carcharhinid genera, notably 
Rhizoprionodon, Apnonodon, and Hypoprion. My data do not 
allow me to resolve with confidence the relationship between 
Carcharhinus and the e other genera. Accordingly I believe that 
the best course to follow at this tage i , firstly to retain essen
tially the sta tus quo in terms of the limits or defin ition of the 
genus Carcharhinus, and secondly not to formally ubdlvlde the 
genu but instead imply to indicate the po ible pecles group
ings within it. It follows that the main contribution which thi 
study can make is in species identification, together with col
lated information on distribution and orne a pect~ of the 
biology of the species, and in resolving primary synonymic and 
nomenclatural problem which have long beset previou tudle 
of the genus. 

On the above basis Carcharhinus is defined for the purpose~ 
of this study on virtually the arne feature u ed by prevlou 
workers and exemplified by the definition in Bigelo\\ and 
Schroeder (1948) and Bass et al. (1973). 

However, my definition of the genus differs In orne respect, 
the purpose of this being to exclude a fev. pecles that seem suf
ficiently distmct to warrant generic eparation from Car
charhinus. The most divergent of the e pecle IS Carcltana 
(Prionodon) oxyrhynchus MUlIer and Henle, 1841 (type pecle 
of /sogomphodon Gill, 1862) in which the high number of teeth 
(more than 50 In row around upper or lower jaw), the broad 
paddle-shaped pectorals, and the long narrow pOinted snout are 
obvious features, amongst others, that make It quite unlike any 
species of Carcharhinus. Four other nominal species [Carchana 
(Prionodon) temminckii MUlier and Henle, 1841 (type species of 
Lamiopsis Gill, 1862) , Carcharhinus rephrodes Fowler, 1905 
(which appears synonymo us with temminckil) , Carchanas 
(Prionodon) gangeticus Millier and Henle, 1841 and C. (P.) 

g/yphis MUlier and Henle, 1841 (type species of C/yphis Agassiz, 
1843 by absolute tautonymy according to ompagno')) are ex
cluded because they have an upper precaudal pit which i ovoid, 
longer than wide, with poorly marked edges or borders, and 
thus markedly different from that of Carcharhinus pecies 
which is crescent-shaped, wideI than long, with a well-marked 
anterior edge or border. These four species excluded on thi 
feature vary in the extent to which they otherwise resemble 
species of Carcharhinus in morphometrics, external mor
phology, and teeth, and it is unlikely that they constitute a 
natural group. The last- mentioned two (gangeticus and g/yphis) 
share many similarities with each other and differ less from Car
charhinus than does remminckii. 

Treatment of oxyrhynchus and temminckii comparable to 
that above is evident from Compagno's (1973a) outline 
classification of the Carcharhininae in which /sogomphodon 
and Lamiopsis are listed amongst the genera. However, Com
pagno does not include Aprionodon in his list of genera, 

2L. J. V. Compagno, Division of Systematic Biology, Stanford University, 
Stanford, CA 94305, pers . commun. April 1974. 

whereas the definition of archarhtnus that I am using separates 
Aprionodon from Carcharhinus bccau~e of the smooth-edged 
teeth of the former. The valJdllY of excluding AprlOnodon from 

archarhtnus on this dental character alone I admittedly sub
jective, but is adopted here for convenience pending informa
tion on other characteristics which will better establish the rela
tionship between the e genera. La\tly, one other ~pecle that I 
exclude from archarhtnus IS archarhlnus ve/oxGilbert In Jor
dan and vermann, 1898 which dlfrcr\ stnklngly from all of the 
other specIes in its long snout and large, tranwer e no tril open
Ing set so L1o~ely together that the Internanal di tance I only 
sllghlly greater than the nmtrli Width. Also, according to om
pagno, veto ~ ha cranIal featurc unll~ e any other Car. 

charhmLls \peCle~ he ha tudled. 

M T RI L. 

Materials used in thl tudy ame from a 'AIde vanety of 
ources but principally v.ere pre ened spe imen In the coliee

tiom of museums and other InstilUtions b ted belov.. In a fe .... 
cases fresh specimen .... ere made a\ailable lor me, chleO> III 

• onh merica, Hay.ail. and outh Afn a. ~lany olleague 
al 0 generously supplied radiograph of specimens and data that 
I \\a\ able to incorporatc c\en though I did not ee the 
,pecimens. 

he folio\\ Ing abbrc\ iation ha\c been u ed in the te t: 

DJR 

D 1 

F B 

G F 

H 
If-A 
IR N 

IH 
ISZZ 

MCZ 

MNH 
MRAC 

MSNG 
NMV 
NZOI 
ORID 

mencan !\lu cum 01 • 'atura! HlSlOry, • e\\ 'ror 
AU'Malian !\lu cum, )dnc) 
'\ cademy 01 • 'alUral \:Icncc. PhIladelphIa 
BrllISh ;\luscum (. 'alura! H i 10r_), London 

hieago :--:atural HI lor) , Iu cum (no\\ Field 
~Iu cum of. 'atural Hi\tor») 

ornell ni\ er,lly, Ithaca 

Department of il:hth)o!og) (no\\ J .L. B. mllh 
In \titute 01 Ic.hth)olog», Rhoue nl\erSIl), 
Graham to\\n, outh friea 
DominIon '\Iuseum (no\\ ;-;'allonal .\lu~eum) Wel
IIngton, e\\ Zealand 

FlOrida tate Board of Conser. allon (no\\ FlOrida 
Department of atura! Re,oun:e\l. t. Peter burg 
George anderbill Foundallon, tanlord, ahf.. 
~peclmens no\\ at California eadem) of clence 
Hebrev. niver Ily of Jeru aJem, I rael 
In tllut Francal d' fnque 
In lIlut RoyaJ de 
Bru els 

olre, Daker, enegaJ 
aturelle de BelgIque, 

Institut flir eefi cherei, Hamburg 
Institut fur pezlelle Zoologie und Zoologl ehe 
Mu eum, Berlin 

Mu cum of Comparative Zoolog, Har\ard ni-
versity 

Mu eum ationaJ d'Hislolre aturelle, Pari 
Musee Toyal de I'Afrique Centrale, Ter.uren, Bel
gium 

Museo Civico di Storia aturale, Genoa 
Naturhistori ches Museum, Vienna 
New Zealand Oceanographic Institute, Wellington 
Oceanographic Research Institute, Durban 

3L. J . V. Compagno, Division of Systematic Biology, Stanford University, 
Stanford, CA 94305, pers. commun. March 1971. 



QMB 
RNH 

SAMC 
SFRH 

SIO 
SMF 

SMNS 
SOSC 

SU 

UC LA 
UMML 

UMMZ 

UPR 
USNM 
UZMK 
WAM 
ZSZM 

Queensland Museum, Brisbane 
Rijksmuseum van Natuurlijke Historie, Leiden 
South African Museum, Capetown 
Sea Fisheries Research Station, Haifa 
Scripps Institution of Oceanography, La J o lla 
Natur-Museum und Forschungs-Institut , Sencken
berg, Frankfurt 
Staatliches Museum fUr Naturkunde, Stuttgart 
Smithsonian Oceanographic Sorti ng Center, Wash
ington, D. C. 

Di vision of Systematic Biology, Sta nford University; 
specimens now at California Academ y of Sciences, 
San Francisco 

University of California, Los Angeles 
University of Miami Institute of Marine Science, 
Miami 

University of Michigan Museum of Zoology, Ann 
Arbor 

University of Puerto Rico, Mayaguez 
United States National Museum , Washington , D.C. 
Universitetets Zoo logiske Museum, Copenhagen 
Western Australian Mu eum, Perth 
Zoologisches Staatinstitut und Zoologisches Mu
se um , Hamburg 

METHODS 

Measurements 

The measurements used to calculate the proportional dimen
sions given here were made as exempli fied in Figure I. 
Lo ngitudin al measurements, e.g., total length (TL) and 
distances from snou t tip to various points a long the body, were 
taken between vertica l projections to the horizontal axis of the 
body, and hence are not diagonal (i.e., point to point) nor 
measured rou nd the curve of the body. The methods for making 
these and other measurements were essentially as de cribed m 
deta il by Springer (1964) except for the following: 

Snout tip to mouth : measured to the posterior edge of the 
upper lip at the ventral midline. 

Sno ut to gill openin gs: measured to the most anterior part of 
each gi ll opening. 

Mouth length : distance from the posterior edge of the upper 
lip at the ventra l midline to the midpoint of a li ne connect
ing the two corners of the mouth . 

Counts 

Teeth.-The dental formulae for each species give the number 
of teeth arou nd the outer margin of the upper jaw (above line) 
and the lo wer jaw (below line). Each upper and lower jaw count 
i subdi vided into the number of teeth on the left side, followed 
by th e number of noticeably small , central , or symphysial teeth 
(if any), then the number of teeth on the right side. The teeth 
counted aro und the margin of each jaw in this way constitute a 
row. Each tooth of the row i the outer element of a file or series 
of teeth aligned inwards and derived from the same LOoth 
primordium . Thus each serie is made up of one or more func
tional teeth together with their developing replacement . 

Vertebrae.-Mo t of the vertebral count presented here \\ere 
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made from radiographs, using fine-gram indu\lrial X-ra~ film. 
In a few cases, where large, fresh sharks \\ere exammed and 
could not be preserved, counts were made by di \eetion. The 
total count for each specimen was subdl\ided mto: 

Precaudal count: all complete centra anterior to the fon\ Jrd 
edge of the upper precaudal pit. 

Caudal co unt : all centra posterior to the preeaudal centra 

In order to ensure that the eparation point bet\\een preeaudal 
and caudal centra was clearly identifiable from the radiograph. 
a pin was inserted into the vertebral column dor,all~ at the 
anterior edge of the upper precaudal pit before eaeh speLl men 
was X-rayed. 

Vertebral counts published by other author~ and included 111 

the present study are not necessarily entirely comparable to 
mine, although as far as could be ascertained the differences are 
relatively minor. For example, the numerous precaudal COUI1l\ 

from Bass et al. (1973) include all complete centra anterior to the 
center of the upper precaudal pit. Examination of n1\ 
radiographs suggests that this more posterior separation pomt 
involves an extra distance not exceeding the length of one cen
trum and in most cases much less than that. On average the ex
tra distance is likely to be about one-half of a centrum 
length. 

The position at which the precaudal vertebrae change from 
being monospondylous to diplo pondylous \\as noted from the 
radiographs, on the assumption that this transition is evidenced 
by an abrupt reduction in centrum length at or near the pe" ic 
region. In many species the transition from long monospon
dylous centra to short diplospondylous centra was \ery ob\ ious. 
but in others it was less evident and could only be con firmed by 
measuring the lengths of the centra. For most species diplospon
dyly begins above the pelvic fin. but exceptionally It IS Ju,t 
anterior to the pelvic fin origin or as far posterior as the \econd 
dorsal fin. 

In some species the diplo pondylous centra alternate slightl~ 
but regularly in length . In a fe\\ the lengths are mueh more Irreg
ular, with long (seemingly monospondylous) centra mtersper\ed 
amongst the short centra. However, even m these last-mentioned 
examples the position of the fir t short centrum was taken as the 
transition to diplospondyly. 

More detailed descriptions of the methods and problems in 
making vertebral counts in sharks are given m Springer (19M) 
and Springer and Garrick (1964). 

CONSIDERATIO~ OF SOME 
CHARACTERS USED 1,\ STLDY 

Morphometrics.-Insofar as many of the nominal peLle 
were originally described as distinct on the baSIS of di 1 lerem:es m 
proportional dimensions, it is appropriate to pre ent a bruad 
range of data on the latter for the genus as a \\ hole (l that the 
u efulness of proportion can be e\ a1ualed. The data 0 

pre ented (Figs. 2-8) are, \\ ith \ ery fe\\ eXLeptiOn. from 
measurement made in this study. The~ mclude. fir (1), d efle 
of presentations (Figs. 2-5) m \\ hiLh the proportion 01 \ anou 
features are expressed as percentages of total lengtr, and 
secondly, a series (Fig. 6- ) in \\ hich direct Lompan on made 
between various of the,e feature. The feature ele ted f r 
pre entation cover only some at tho'oe exammed III the tud}, 
and \\ere cho .. en on one or more of three ground: either the 
are feature. \\ hich ha\e commonly been u ed III the pa t. or the 
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Figure 1.-Examples of measurements made in this study and some terminology of structures: 1, total length ; 2, snout tip to upper caudal origin; 3, snout tip to first dorsal 
origin; 4, snout tip to eye; 5, snout tip to outer nostrils (prenariallength); 6, snout tip to mouth (preoral length); 7, snout tip to first gill opening; 8, snout tip to pectoral origin; 
9. snout tip to pelvic origin; 10. horizontal diameter of eye; 11, length of base of first dorsal; 12, length of posterior margin or rear tip of first dorsal; 13, vertical height of first 
dorsal; 14, length of fifth gill opening; IS, length of pectoral base; 16, length of anterior margin of pectoral; 17, length of clasper; 18, length of dorsal or upper lobe of caudal; 
19, length of ventral or lower lobe of caudal; 20, distance between inner comers of nostrils (in temarial distance); 21, length of mouth; 22, width of mouth; 23, length of upper 
labial furrow; 24, greatest width of pectoral; 25, length of distal margin of pectoral. 

have been found to have value in the present study, or they con
tribute to a broad picture of morphometrics in the genus and in 
so doing do not necessarily assist in distinguishing between 
specie (or conver ely in indicating relationship between species). 

Perusal of these data shows that for mo t features there is a 
wide range of variation within each species, and very marked 
overlap between pecies. The effect of thi is that many propor
tion have virtually no predictive value for identifying species, 
and even the be t of them, i.e., tho e in which there is least 
overlap between pecies, still have a low level of usefulness when 
considered alone. Because data for many of the species are far 
from adequate it i likely that more information would reduce 
even further the apparent usefulnes of these proportions. 
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The above commentary does not mean that proportional 
dimensions no longer have a significant place in species recogni
tion in Carcharhinus. The use of proportions in conjunction 
with other characters which delimit the number of species to be 
considered greatly enhances the value of the former. Also, if 
consideration is given to allometric growth and the consequen~ 
changes in proportions (the several patterns of which were 
documented and discussed in Bass 1973) the usefulness of pro
portions is further extended. In some cases, and notably for 
those nominal species for which there is no type material, pro
portional dimensions as given in the original description or 
shown by illustrations provide the major or prime evidence for 
identification. 



a PRENARIAL LENGTH AS PERCENT TOTAL LENGTH b PREORAL LENGTH AS PERC ENT TOTAL LENGTH n 

leucas 18 leucas 18 
ambo inensis sea lei 14 

mdanopteru s ~ 17 iongi m anu s ----+-- 9 

lo ngimanu s -+- 9 me I anopter us 17 
cautus -+- amb lyr h ync hoid es --+- 7 

wheele ri ---+-- 8 ambo ine nsis -+- 3 
sea lei 14 cautus -+- 6 
ambl y rhyncho ides --+- 7 perezi i ~ 6 

perez i i --+- 6 dussu m ieri 12 

ac rona tu s +-- w heeleri ---+-- 8 

du ssum ie r i I 12 b r achyurus 18 

plumbeus 16 ac ronotus ---+- 7 
sorrah --+- II plumbeus 16 

amb lyrhynchos 15 obscurus 23 

galapagens is 26 falci for m is 42 

albimarginatus 12 sor r ah ---+-- rr 
o bsc uru s 23 ga lapagensis 27 
limbatus 57 limbatus 57 

brachyurus 18 amb lyrhynchos r5 
alt imu s -+-- a ltimus ~ 5 
falcifo rm is 38 brevipmna ---+- 20 
f it z roye ns is fitzroyensis + 2 

brevipinna --+- 20 al bimarginatus 12 
porosus 18 porOSU5 18 
bornee nsis -+-- 3 borneensis -+- 3 

I I I 
4 6 4 6 8 10 

C SNOUT TIP TO PECTORA L ORIG IN d SNOUT TIP TO PELVIC ORIG IN 
AS PERCENT TOTAL LENGTH n AS PERCENT TOTAL LENGTH n 

am boinensis sea lei --+---- 14 
seale i 14 sorrah 10 
sor rah 10 me lanopterus 17 

leucas IS (autus -+- 5 
m e lanopte rus 17 dussumlerJ 31 

ac ronotu s borneensis 3 

lo ngimanus 9 acronotu5 ---t---, 7 
cautu s --4- amblyrhynchOides 

du ssumie ri 31 dmblyrhynchos 13 

ambl y rh ync h oides 7 wheeler! 8 
pe r ez ii ---+- 6 fitzroyens is -t-- 2 
obscuru s --+-- 17 fale I formis I 28 

f a Ie i f orm is 28 amboi nensis -+- 2 

brachy uru s 16 porosus I IS 

alb imarginatus 10 limbatus 43 

plumbe u s IS leucas IS 

fitzr oye ns is 2 pereZl1 6 

wheele ri -+-- 8 plumbeus I 15 

bo rn eens ls -+-- 3 galapagensis I 20 

ambl y rh y n c hos -----t-- 13 alblmarginatus -+- 10 

galapagensis 20 obscurus 17 

a ltimus 4 longln1anus --+- 9 

I imbatus 43 breviplnna -+--- 19 

bre vipinna 19 brachyurus 16 

po ro su s IS altimus -+- 4 
I I I I I I I I I 
18 20 22 24 26 44 46 48 50 52 54 56 

Figure 2.-Proportional dimensions of 2S sp..'Cies of Carcharhinus: a, prenariallengtb as percent of total length; b, preoral length as percent of total length; c, snout tip to pec
toral origin as percent of total length; d, snout tip to pelvic origin as percent of total length (horizontal lines represent ranges; vertical lines are means; n = number of 
specimens). 
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a LABIAL FURROW LENGTHS AS PERCE NT TOTAL LENGTH 

Upper Lowe r 

amboinensis 

borneensis --+-- -+-

sorrah 

peTezli --+--

sea le! 
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dussumlerl -+-
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wheeler! -+-
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longimanus 

amblyrhynchos 

obscurus 
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galapagensis -+--
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alttmus -t-

melano pte ru s 

plumbeus 

brachyuru s 

Ii mbatus -+-
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C GILL OPENING LENGTHS AS PERCENT TOTAL LENGTH 
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PECTORAL ANTERIOR MARG IN 
AS PERCENT TOTAL LENGTH n 

borneensis -+- 3 

hrev lplnna -+- 20 

ac r onot us + 7 

porosu s -----+---- 18 

du ss umlerl ---+-- 44 

so rr a h 11 

(a utu s -+- 6 

sea lei -+-- 14 

fale Iformls 53 

hmbatus -+-- 53 

brachyu ru s 18 

fltzroyensls --+- 2 

obscurus 22 
me Ianopterus ~ 18 

amb lyrhync hoides --+- 6 

alblmarglnatus 12 

p lumbeus 16 

wheelerl -+- 8 

amblyrhynchos --+-- IS 

leucas 15 

ga lapagens IS -;--- 23 

perez II --+- 6 

ambol nens I 5 -+-
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Figure 4.-Proportional dimensions of 2S species of Carcharhinus: a, upper and lower labial furrow lengths as percent of total length; b, pectoral fro anterior margin as percent 
of total length; c, first, third, and fifth gill opening lengths as percent of total length (horizontal lines represent ranges; vertical lines are means; n = number of specimens). 
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Figure S.-Proportional dbnensions of 25 species of Carcharhinus: a. flrSl dorsal fin height lIS percent of total length; b, forst dorsal fm rear tip lIS percent of total length; c, 
second dorsal fm height lIS percent of total length; d, upper caudal lobe length lIS percent of totallengtb (borizontallines represent I'1lDges: vertical lines are means: n = number 
of specimens). 
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a PREORAL LENGTH b PREORAL LENGTH 
PRENARIAL LENGTH I1 I NTERNARIAL DISTANCE 

brevipinna -+- 20 leucas ---+- 18 
bornee nsis --+- 3 amboinensi s +- 3 

porosus --+- 18 pert'z li +- 6 

brachyuru Oli ---+- 18 me lanopteru s -+-- 17 

falclformis 36 longlmanus --+- 9 
fitzroyensis amb lyr hy n( hOlde s -+- 7 
limbatus 57 cautus +- 6 
obscu ru s ---+- 22 w hee l~ rl --+-- 8 

dussumlerl -t- 45 ga lapagensls ---+- 27 
altlmu s -+- plumbeus --+-'- 15 
plumbeus 15 obsc urus -----+---- 22 
ombly rhyncholdes omblyrhynchos ------+-- 15 
sea lei --+- alblmarglnatus ------+-- 12 
ga lopagensis 26 brochyurus ---+- 17 
sor rah II falclformlS ---+---- 39 
.mblyrhynchos 10 altlmus -+ 5 
longimanus --+-- 15 dussuml~rl 2 
acronotus --+-- 7 horneensis -+- 3 
perezll ---+- 6 so rrah -+- II 
(autus sea le l -+- 14 
amboinensis -+ Ilmbotu s -+- 57 
me lanopterus ----I---- 17 poros us 18 
a lblmarginatu5 ----I---- 12 acronotus --+- 7 
wheeleri 8 brevlp l nna --+-- 20 

le ucas 20 fl t z roye n SIS +- 2 
I I I I I I I I 

1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

Figure 6.-Proportional dimensions of 25 species of Carcharhinus: a, preoral lengtb divided by prenariallengtb; b, preoral length divided by intemarial distance (borizontal 
lines represent ranges; vertical lines are means; D = Dumber of specimens). 

Vertebrae.-Tables 1 and 2 provide data in the form of ranges 
and means of total vertebral numbers and precaudal and caudal 
numbers, respectively, in Carcharhinus species. Table 3 is a fre
quency distribution of precaudal numbers. Data in all three 
tables include vertebral counts from the literature as well as 
those made during the course of the study or supplied to me by 
others. The value of such data for separating species is imme
diately apparent even though there is considerable overlap be
tween species and no species has a unique complement of total, 
precaudal, or caudal numbers. Caudal numbers are less useful 
than precaudal, not only because they overlap more between 
species and tend to be more variable within each species, but 
also because the caudal vertebrae become so small at the tip of 
the tail that they cannot always be counted on radiographs with 
the same degree of confidence as precaudals. This last
mentioned problem is accentuated in embryos, which frequently 
contribute to a sizeable proportion of museum collections of 
sharks, where the last caudal vertebrae are only formed or evi
dent late in embryonic life whereas precaudal vertebrae are 
established much earlier. 

Data for many species are too few to give any finn indication 
of the extent of geographical variability in vertebral numbers. 
However, for a few species, such as /ongimanus and obscurus 
which are worldwide and grow to a large size, it is clear that such 
variability is small. By contrast, in a few other species 
geographic variability is well marked but does not conform to 
any consistent pattern. Amongst those species which have 
limited distributions and are small in size, dussumieri varies in 
vertebral numbers in a seemingly random way, whereas amphi
American porosus has a pattern of numbers that may well be 
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correlated with water temperatures. Two further species, 
brachyurus and brevi pinna, which are essentially worldwide and 
grow to a large size, also differ in the nature of their variability. 
In brachyurus the variability is orderly and appears to be clinal 
in nature, with the two ends of the cline separated by the mid
Atlantic. In brevipinna the variability is less regular 
geographically, but again the lowest and highest counts occur on 
opposite sides of the Atlantic, or at least at the western North 
Atlantic and the eastern Atlantic-Mediterranean (western South 
Atlantic samples have intermediate counts). This trans-Atlantic 
difference within each of these two species is manifest, however, 
in two opposing ways: in brachyurus the western Atlantic 
population has the highest precaudal numbers (matched only by 
the eastern Pacific) whereas in brevipinna the western North 
Atlantic population has the lowest precaudal numbers. 

The striking relationship between vertebral numbers and max
imum size in most fishes was skillfully explored and displayed by 
Lindsey (1975), whose data included most of the counts in the 
present study. Lindsey showed that for 24 species of Car
charhinus there is a strong positive correlation (r = 0.084; 
P<O.OOl) between total vertebral count and maximum length. 
A simple arithmetic plot (Fig. 9) indicates that there is a similar 
correlation for counts of the two parts of the vertebral column, 
i.e., for precaudal count and maximum length and also for 
caudal count and maximum length. However, despite these cor
relations there is a tendency, as evidenced by Table 2, for small
sized species to have fewer precaudal than caudal vertebrae, 
whereas the converse holds true for large-sized species. Notable 
among the exceptions to this tendency are bomeensis, cautus, 
and me/anopterus which, although of small size, have more 



a FIRST DORSAL HEIGHT b FI RST DORSAL BASE 

FIRST DORSAL REAR TIP n FIRST DORSAL REAR TIP n 

borneensis 3 sea lei ---+-:- 10 
+ 

falciformis 35 fa lcifor m is --+-- 27 

-+-- 5 me lanopterus --+- 17 
cautus 

18 borneensis -+-- 3 
porosus 

melanopterus 18 porosus --+-- 18 

dussumieri 43 altimus ---+-- 5 

altimus --+- 5 dussumieri --+-- 31 

sea lei --+-- 13 wheele ri 8 

sorrah --+- II cautus --+- 6 

whee Ie ri --+- 8 fitzroyensis --+- 2 

fitzroyensis amblyrhynehos --+- 12 

obscu rus 24 sorra h 10 

plumbeus 15 galapagensis ;!) 

amblyrhynehos 15 longimanus 9 

albimarginatus -+- 12 amhoinensis 3 

leucas 15 acronotu~ ---+- 7 

acronotus -+- 7 obscu rus 17 

amboinensis 5 perezii ---+- 6 

limbatus 44 limbatus 42 

brevipinna 18 plumbeus IS 

amblyrhynehoides 6 ambly rh ynehoides 7 

longimanus 9 albimarginatus 12 

gala pagensi s 25 brae hyurus 16 

braehyurus 18 brevi pi nna 19 

perezii -+-- 6 leucas 15 
I 

I I 

3 2 4 

C FIRST DORSAL HEIGHT d SECOND DORSAL REAR TIP 
SECOND DORSAL HEIGHT n SECOND DORSAL HEIGHT p 

cautus -+- leucas -+- 15 

melanopterus ---+-- 17 me lanopterus --+- 17 

leucas --+----- 15 cau tus + 5 

sea lei 14 sea lei --+- 12 

fitzroyensis I amboinensis -+- 6 

wheeleri ----+--- 8 amblyrhynehoides -+- 7 

dussumieri 34 longimanus -+ 9 

amblyrhynchoides --+- 6 fitz royensis 

acronotus --+- wheeleri -+- 8 

altimus -+- 5 plu mbeus -+-- 17 

amblyrhynehos -+-- 15 perezii -+-- 6 

brevipinna --+-- 19 altimus -+- S 

perezi i -t- 6 acro notus -+ 7 

PllfOSUS 18 dussumieri --+- 12 

limbatus 45 limbalus -+-- 44 

braehyurus 18 amb lyrhynehos -+-- 15 

amboinensis ~ hrachyurus -+-- 19 

longimanus -+-- 9 porosus --+-- 18 

plumbeus 16 ga lapagens is -+- 25 

galapagensis 24 brevipinna -+-- 19 

obscurus 22 albimarginatus -+-- I2 

borneensis -+- obscur us --+- 25 
falciformlS 34 sorrah --+- J1 

albimarginatus 12 born~ensis -+- 3 

sorrah II falciformis 34 
I I I I 
2 3 4 2 

F.ure 7.-Proportlonal dlmmsloll5 of 15 spedes of Carcharhlnus: Q , first donal fin beigbt divided by lengtb of first donal fin rear tip; b, first donal fin bae divided by Iengtb 
of tnt donal fin rear tip; c. first donal fin belabt divided by second donal fin belabt; d I second donal fin rear tip divided by second donal fin belabt (borizontalllnes represent 
nm&es; verticil lines 11ft means; n = number of spedmens). 



a SECOND DORSAL HEIGHT b PECTORAL ANTERIOR MARGIN 
ANAL FIN HEIGHT PECTORAL WIDTH n 

sorrah II fitzroyensis I 

brachyurus 16 porosus 15 

fa Ie i form is 26 borneensis -+-- 3 

bornee ns is -+-- 3 dus5umleri 32 

brevipi nna -+-- 19 acronotus -+-
obscurus 18 amboinensis 

fi tzroyensis cautus ----+-- 3 

albimarginatus 12 leucas ---+- J3 

plumbeus 15 brevipinna 13 

porosus 18 plumbeus 15 

acronotus 7 sea lei II 

galapagensis 19 amblyrhynchoides -t--- 4 

dussumieri 33 melanopterus --t- 12 

perezil ---+- 6 altimus +-- 5 

altimus limbatus 31 

longimanus 10 brachyurus --+--- 16 

I imbatus 45 falclformis 32 

amboinensis 3 sorrah 8 

amblyrhynchos J3 obscurus 16 

leucas 15 galapagens,s -- 16 

sea lei 14 albimarglnatus -- II 

amblyrhynchoides amblyrhynchos f4 

melanopterus 17 wheeleri 8 
wheeleri 8 longimanus 6 

cautus ---+- perezii -+- 3 
I I I I I I I I I I I I I I 

0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.4 1.5 1.6 1.7 I.S 1.9 2.0 2.1 2.2 23 

UPPER CAUDAL LENGTH 
d DISTANCE BETWEEN SECOND DORSAL AND ANAL FIN 

C LOWER CAUDAL LENGTH 
ORIGINS AS PERCENT TOTAL LENGTH ANTERIOR (-ve) 
OR POSTERIOR (+ve) TO ANAL FIN ORIGIN n 

wheeler i 8 ambomensis -+- 2 

me lanopte (US 17 leucas --+- 14 
longimanus 9 longimanus ~ 9 
altimus -+-- 5 alttmus -+- 4 

amblyrhynchos -+-- 13 wheelerl ---+- S 

galapagens is -+-- 17 limbatus 43 

perezii --1- 6 pereZlt ----+- 6 

ambly rhynchoides 6 amblyrhynchoides 7 
ca u tus ----+- 6 amblyrhynchos 12 

Iimbatus 44 fitzroyensis 

amboinensis 2 melanopterus 17 

albimarginatus 12 obscurus --+-- 17 

sea lei 14 ga lapagensis 20 

leucas 14 plumbeus 15 

porosus 18 cautus 4 

falciformis 24 acronotus 7 

brachyurus 16 alblmarglnatus 10 

ac ronotus falclformlS 27 

obscurus ---+-- IS brevi pinna 19 

fitzroyensis -+- 2 brachyurLis 16 

brevipinna 19 dussumieri 31 

dussumieri 34 sorrah --+-- 10 

bor neens is -+ 3 sea lei 14 

plumbeus IS borneensis -t-

sorrah 11 porosus IS 
I I I I I I I I 

1.6 I.S 2.0 2.2 2.4 2.6 2.S 3.0 3 0 4 
-ve + ve 

Figure 8.-Proportional dimensions of 25 species of Carcharhinus: a, second dorsal rm height divided by anal fin height ; b, pectoral fin anterior margin divided by pectoral rm 
width ; c, upper caudal lobe length divided by lower caudal lobe length ; d , distance between second dorsal fin origin and anal fin origin as percent of total length anterior 
(negative value) or posterior (positive value) to anal rm origin (horizontal lines represent ranges; vertic al lines are means; n = number of specimens). 
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Table I.-Total vertebral numbers in 2S species of Carcharhinus (horizontal lines represent ranges; vertical lines are meaN; 
n = number of specimens). 

n 

borneensls -+- 3 

porosus 45 

f I tzroyenSis I 

dUSSUmll?fl 43 

sca lel 33 

sorrah 19 

cau tu s ---+- 7 

acronotus 10 

brevlplOna 120 

plumbeus 41 

a mbly r hyncholdes 6 

obscurus 17 

brachyurus 58 

ambolnensls --+- 19 

Ilmbatus 120 

altlmus -+-- 18 

melanopterus 27 

falc,formlS --+- 23 

galapagensls --+-- 28 

pereZl1 +- 6 

leu cas 121 

amblyrhynchos --+-- 14 

whee Ie" 14 

alblmarglnatus ----+-- 8 
)ongl manus --+- 23 

I 

100 120 140 160 10 200 220 240 

TOTAL VERTEBRAL NUMBERS 

precaudal than caudal vertebrae, and obseurus and falei/ormis 
which are of large size but have slightly fewer precaudals than 
caudals. 

Careharhinus species do not differ greatly in their overall 
body proportions induding depth of trunk relative to its length. 
This relativity must also pertain to the proportions of the 
vertebral column judging by Figure 10 in which a plot of 

~ength of the penultimate monospondylous centrum places 
diameter 
the species in an order closely approximating the inverse of that 
shown in Table 2 for precaudal numbers. Separation of individ
ual species on this character is limited by the considerable degree 
of overlap between them, but even so there is far less overlap 
than in the plot shown in Figure 11 which displays data on 
length of penultimate monospondylous centrum 

length of first diplospondylous centrum 
The position at which diplospondyly begins is rather variable 

in Careh arh in us, not only between species but in many cases 
within species (Fig. 12). In broad terms the commonest position 
(14 species) is entirely within the limits of the pelvic base. In six 
species it ranges farther posteriorly, to or slightly behind the sec
ond dorsal fin origin, although including part of the pelvic base 
or at least the level of the pelvic axil in the range. In three species 
which are notably dissimilar in other ways (eautus, sorrah, and 
jitzroyensis) , it is entirely behind the pelvic base. Only in bor
neensis, for which I have limited data, is the position clearly 
anterior to the pelvic origin. I have no data for amboinensis. 

Finally with respect to vertebrae, I note that although most 
Careharhinus species have diplospondylous centra which are 
very regular in appearance (Plate 1) either because adjacent cen
tra are uniform in length (the commonest situatio n) or alternate 
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slightly but regularly in length, there are three species 
(aeronotus, dussumren, and sealer) in which these centra are 
markedly irregular. The irregularity is due to the pre ence of 
elongate centra, frequently corresponding to monospondylous 
centra in length, being interposed amongst the short diplospon
dylous centra either singly or in groups (Plate 1). Usually these 
long centra are precaudal, but in dussumieri they may be caudal 
as well (see Species Account ). In the three species mentioned, 
the irregularity is present in at least half of the specimens exam
ined. In a few other species occasional specimens show com
parable though less striking irregularitie of this nature. 
Whether such irregularity in centrum length is matched by irreg
ularity in the emergence or spacing of spinal nerves was not 
examined. 

Teeth.-Tooth counts of Careharhinus pecies are shown in 
the frequency distribution in Table 4, together with the com
monest dental formula for each species. The data are almost 
exclusively from counts made by me. Because the range in 
number of teeth for all species combined is small, and many 
species have counts spread across a sizeable fraction of this 
range, dental formu lae alone do not offer a ready means of 
identifying species. However, dental formulae combined with 
tooth shape, and to some degree tooth size, offer much more 
scope. Differences in tooth shape are particularly evident in the 
upper teeth which vary in the extent to which they are oblique or 
upright, in the breadth of their blades , in the shape of their 
margins, and in the nature of their serrations which may be 
uniform or larger basally. The lower teeth are less variable, at 
least in their breadth, most of them being narrow, but in a few 
species they are distinctive in having smooth rather than serrated 



Table 2.-Precaudal and caudal vertebral numbers, and maximum total length in 25 species of Carcharhinus (horizontal lines represent ranges; vertical lines are means; 
n = number of specimens). 

porosus 
, 
---+---

fitzroyensis 

dus5umieri 
, 

--- --i------

borneens is + .-
sorrah ~--

sea lei -+---- - ~--

acronotus -+-
-- -t ---

brevipinna --+--- - 1- --

ca utu s - - -i-- -+ 

amb ly rh ync hoides 
, 
-- ~---

plumbeus -----~ 

obscurus --'-1--

amboint!nsis -I-- -+-

limbatus ~-

brachyurus -- ~--
----<-

faIci formis -+-
-- -1---

altimus + -+-

perezii -~ 

galapage ns i s ---t=-

wheeleri - i ---:+-

amblyrhynchos - - t --- ~ 

melanopterus -- -l-- -+-

leucas - -1---

alhi marginatus - -f - - +-

longimanus -j- -+-

40 50 60 70 80 90 100 110 120 130 

Precaudal (-J and caudal (---J vcrtehra l numbers 

margins. Complicating the use of these features are firstly, dif
ferences between juvenile and adult teeth, at least insofar that 
juvenile teeth do not fully display the characteristics of adult 
teeth, and secondly, sexual dimorphism. The extent of sexual 
dimorphism in Carcharhinus has yet to be documented; 
although it is very obvious in species such as brachyurus and 
sealei (see Species Accounts) it probably occurs to a lesser degree 
in a greater number of species than has so far been recognized. 

In summary the teeth are very useful diagnostic features, per
mitting the ready identification of some species, e.g., altimus 
and brachyurus, with a high degree of confidence. In other cases 
they narrow the possibilities to a few species in which the dif
ferences between the teeth are slight and subtle. Ultimate success 
in recognizing these subtleties, and hence the species, depends 
on such things as the nature of the teeth, comparative material, 
the adequacy of illustrative material , and the experience of the 

46 46 • 
• 

43 42 • 
4 3 • 
21 13 • 
36 14 • 
10 10 • 
122 31 • 
10 7 • 
7 6 • 

41 15 • 
]]9 17 • 
20 3 • 
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28 23 • 
18 • 
8 6 • 

30 14 • 
15 • 
14 14 • 
28 17 • 
lSI 17 • 
22 8 • 
24 9 • 
n n 0 1000 2000 3000 

Precaud.al Caudal MaXImum length (mmJ 

observer. I note that the excellent photographs of the teeth of 
many Carcharhinus species in Bass et al. (1973) provides a very 
useful reference source. 

Middorsal Dermal Rjdge.-The presence of a low dermal 
ridge along the midline between the dorsal fins in some species is 
an immediately useful feature for distinguishing them from 
others in which this ridge is absent (Table 5). In 9 species the 
ridge is always present, and in 11 it is absent except for occa
sional specimens in which it may occur as an artifact of preser
vation, perhaps due to drying out or shrinkage. In longimanus it 
is usually but not always present even in fresh specimens, while 
the converse is true for amblyrhynchos, brachyurus, and 
wheeleri which are usually smooth backed. The most variable 
species is sealei in which two geographically separated popula
tions differ in the extent to which they possess a ridge. 

• 
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Tabk J -Frequency distnburion of precaudal vertebral numbers in ~ species of Ctucharhinur (arrowed horizontal lines with a number in the middle represent range and number of specimens in the sample reported in the literature 
by other authors) . 
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Figure 9.-Re\adon of mean number of precaudal and caudal 
vertebrae to maximum total length in 25 species of Carcharhinus 
(each symbol represents a species). 
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Figure lO.-Length of penuhimate monospondylous centrum divided by 
its diameter in 24 species of Carcharhinus (no data for amboinensis; 
horizontal lines represent ranges; vertical lines are means; n = number of 
specimens). 
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Figure n.-Length of penuhimate monospondylous 
centrum divided by length of first diplospondylous cen
trum in 24 species of Carcharhinus (no data for am
boinensis; borizontal lines represent ranges; vertical 
lines are means; n = number of specimens) . 
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POS ITION WHERE DIPLOSPONDVLV BEGINS 

Figure U.-Positlon where diplospondyly begins reladve to 
origin, axil, and rear tip of the pelvic fin and origin of second 
dorsal fin in 24 species of Carcharhinus (no data for amboinensis). 

Color.-Overall body color of Carcharhinus species is of little 
diagnostic value. Although it is true that living or freshly caught 
specimens of different species are often clearly separable by col
or, it is equally true that accounts by different authors of the 
color of fresh specimens of the same species often differ 
markedly. Postmortem changes in color, or changes due to 
bleaching by sunlight or from preservation in Formalin or 
alcohol reduce the color of most specimens to various hues of 
drab gray, grayish brown, or brown above and white or paler 
below, leaving little scope for discrimination. 

The presence of a color pattern, involving dusky to black, or 
white, markings on the fin tips and fin margins is, however, of 
great importance in recognizing many species. Such markings 
can also be subject to postmortem change or fading, and in 
some species they vary not only with size (or age) of the 
specimen but also geographically. For these reasons they need to 
be used with caution in all except a few species where they are so 
distinctive and well developed that they are not easily 
misinterpreted. 

With respect to a pattern of white markings, only two species 
obviously fit this category, these being albimarginatus in which 
the tips and trailing margins of all fins are white, and 
longimanus in which most, and sometimes all, fms are white 
marked but not uniformly so, being mottled with grayish 
brown. Newborn and juvenile 10 ngim an us in addition have 
black tips or blotches on most fins and on the dorsum of the 
posterior half of the trunk, but these fade and are largely absent 
in adults. The only other species in which a white fm marking is 
important in diagnosis is wheeleri, in which the apex and trailing 
margin of the first dorsal is white. However, in wheeleri all the 
other fins are dusky to black tipped, and it is the combination of 
these black markings, particularly the prominent black edge on 
the trailing margin of the caudal, and the white-tipped first dor
sal, which is significant. 

The value of patterns involving black markings is limited to 
some extent by the fact that all except one of the remaining 
species may have dusky or dark fin tips. The exception is jitz
royensis, so far known only from two specimens, in which the 
fins have no obvious dark markings. The chief problem is in dif
ferentiating between those species with prominent and consis
tent markings, usually black rather than dusky, and those with 
less definite, frequently inconsistent dusky markings. In the lat
ter group can be placed 10 species in which dusky marks may be 
present on some or most of the fin tips, but nearly always on the 



Plate I.-Radiographs of Carcharhinus species showing variation in the nature of the diplospondylous centra. White caret indicates position at which diplospondyly begins. a) 
C. wheeleri (MNHN 8001) with diplospondylous centra uniform In length and only slightly shorter than the monospondylous centra preceding them. Diameters or posterior 
monospondylous centra notably greater than their lengths. b) C. porosus (USNM 82707) with uniform dlplospondylous centra clearly sborter tban tbe posterior monospon
dylous centra. Diameters of posterior monospondylous centra are less than their lengths. c) c. so"ah (MNHN 1131) with diplospondylous centra alternating slightly but 
regularly in length. d) c. dussumieri (MCZ 1386) with diplospondylous centra irregular in length . Behind the first short diplospondylous centrum is a long centrum, then a short 
one, then two long ones which precede a series of short precaudal centra. Caudal centra tikewise are irregular. e) C. dussumieri (US M 72478) with the first two pairs of 
diplospondylous centra alternating strikingly in length, and with two very long caudal centra interposed amongst others of short but varying lengths. 
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<11111111/5 
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stalet 

long/man II 
amblv,hyncho 
bra hl'urus 
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ambh rh "nchold. 
ambo n~nslS 
bornunslS 
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I~ucas 
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mel m()plerus 
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Pre enl pre enl bu:nl 
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pectoral and Ic",er "dud I. nd ener II not n the t u t d 
Juvenile of the e pede u uall) ha\e m re definite rn r III 

than adult .• ine f the 10 pe\:l re lar c h rk (alllm I • 

amboillell is, brae/num, falc rjorm I , fl.alapagtfl t, (u a • 
obscurus. perezi/o plumbeu ) but the tenth I th m II (oro II 

which further differ from the other. In om tim ha n a 
dusky marg;ned fir t dur al fm 

('ontra~tmg "'Ith the abo\c .Jre 12 pe Ie \ Ilh mu 
defimte dark markmg . In four of the e the m r 111 

restricted in po~ition. In dll Ll/1II" nd walel onl~ th 
dorsal is black tipped, all other fm bem pal In a rOIlOW the 
second dor al Imll:l~ly Ih ugh I ob\ I U h mar ed. but a 
well the caudal margm are u uall) dark, and m mo t. perhap 
all specimens m hfe. there I a dark blotch on the nout up In 
bomeellslS the first dorsal tIP is dark and the upp r \:audal h a 
dusky margin. In the rem:umng e;ght pec.le the markmg ar 
much more extemive. imol\ing 5e\eral fm. [\\0 of the e 
species (QmblyrhYllchos and wheelen) are nOI.Jble in ha\ Ing a 
prominent. wide black edgmg along the trailmg marglll of the 
caudal as well as dark tIP or margin on mo t or all of the other 
fins except the firs~ dorsal which i either es~enliall) plam col
ored (amblyrhYllehos) or Jisun-:tIy \\ hne upped l ","eelen). The 
other six specie~ (amblyrhYllchoitie5. bre ViP III lIa. CQutu. 11111-

balus, melanopterus. and sorrah) have \anou~ combination of 
black-tipped or black-margmed fins (see 'peclc Accounts) 
which are diagnostic for some of them, though ambfyrhyn
choides. limbatus. and brevipillllQ are very ,imilar in their mark
ings. An unusual feature of brevipinna is that it5 black markings 
are not present at birth but progressively develop in juveniles. 
Data for limbatus show that the shape of the bla.:k tip on the 
underside ofthe pectoral fin varies throughout some parts of the 
geographical range of this species. The two species in which the 
black fm tips are most strikingly developed are melanopterus 
and sorrah. 

18 

Ucrmal Dentl Ie , Un f d rtJltl n of the dermal denudes 

.1\ r 
db ut "'ocr 

but I find that they are of bule 
B Oy the denucles are 

• and dIfferences 
bctwttTl arowth 
n~bed 

nd thlS 
m lona 

... ... ........ J> ... -----4.._ ....... 

_ a.> ______ _ 

.... ~ ........ --... ~ 
I",. I T WAr. 'I 

Figun 13.-. 'umber of embr)o per Hner. size at birth. size at nn. .MllI'II)' ..... 

muhnum .be In 24 spedes of Om:htuhlnus (no dala for /ltuo)'msls). 



smaller size than females, the difference between the sexes 
averaging about 5070 of maximum size. The spread, however, is 
considerable, even using mean species data. Thus for males first 
maturity size ranges from about 50 to 85% of maximum size, 
while for females it is about 60 to 90%. 

Mean values for each species for relative size at birth range 
from about 22 to 39% of maximum size and average about 27%. 
Actual size at birth ranges from 250 to 1,000 mm. The relation
ship between birth size and maximum size is influenced by varia
tion in the number of embryos per litter. The latter ranges from 
1 to 23 (Fig. 13) and, as shown in Figure 14, there is a reasonably 
good inverse relationship between this number and size at birth 
as a percentage of maximum size. Species with the largest litters, 
as, for example, those seven species which have a median litter 
number of not less than 8 (actual litter range between 1 and 23) 
are all of large maximum size, 'averaging 3.1 m long (range 
2.7-3 .6 m). Conversely, species with the smallest litters, such as 
seven with a median litter number of not more than four (actual 
litter range between one and six) are mostly of small to moderate 
maximum size, averaging 1.8 m long (range 1.0-3 .0 m). 

Figure 14.-Reladon of median number of embryos per litter to 
median size at birth as percent of maximum adult size In 21 s~1es of 
Carcharhinus (no data for amblyrhynchoides, bomeensis, cautus, and 
/ltuoyensls). 

The above data contribute to our knowledge of the species, 
but they have little positive value, other than giving corrobora
tion, for identifying species. They have some predictive value 
for species for which biological data are very incomplete. 
However, an equally important use is in providing evidence for 
rejecting or casting doubt on some literature identifications 
which are not supported by descriptions or illustrations but 
which are accompanied by comments on various aspects of size 
or biology. 

GENERIC SYNONYMY 

Carcharhinus Blainville, 1816: 121. Type species Carcharias 
melanopterus QUoy and Gaimard, 1824, by designation under 
the plenary powers of the International Commission on 
Zoological Nomenclature, Opinion 723, 1965:32; placed on 
official List of Generic Names in Zoology under same Opin
ion [Name No. 1657]. 

Galeolamna Owen, 1853:96. Type species Galeolamna greyi 
Owen, 1853, by monotypy; treated in present account as 
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species dubia although genus seems referable to Car
charh in us. 

Eulamia Gill, 1862:399, 401,409-410. Type species Carcharias 
(Prionodon) milberti Valenciennes in MUller and Henle 1841 
as listed by Gill on p. 410, by monotypy because the E~lami~ 
lamia Gill listed by Gill as type species on p. 401 was a nomen 
nudum; junior synonym of Squalus plumbeus Nardo, 1827. 

Platyposdon Gill, 1862:401. Type species Carcharias (Prio
nodon) menisorrah Valenciennes in MUller and Henle, 1841, 
by original designation; equals Carcharias (Prionodon) 
falciformis Bibron in MUller and Henle, 1841, following lec
totype designation for it in present account. 

Isoplagiodon Gill, 1862:400, 401,410. Type species Carcharias 
(Prionodon) sorrah Valenciennes in MUller and Henle, 1841, 
by original designation. 

Gymnorhinus Hemprich and Ehrenberg, 1899:8 (but spelt Gym
norrhinus on pI. 7). Two included species, G. pharaonis 
[equals Carcharias (Prionodon) falciformis Bibron in MUller 
and Henle, 1841] and G. abbreviatus [equals Carcharias 
(Prionodon) limbatus Valenciennes in MUller and Henle, 
1841]; preoccupied by Gymnorhinus Wied, 1841, a bird. 

Mapolamia Whitley, 1934:185, 188. Type species Carcharias 
melanopterus QUoy and Gaimard, 1824, by original 
designation. 

Gillisqualus Whitley, 1934: 185, 189. Type species Gillisqualus 
amblyrhynchoides Whitley, 1934, by original designation. 

Galeolamnoides Whitley, 1934:185, 191. Type species Car
charias macrurus Ramsay and Ogilby, 1887a, by original 
designation; equals Squalus obscurus Lesueur, 1818. 

Longmania Whitley, 1939:231. Type species Carcharias 
(Aprion) brevipinna MUller and Henle, 1841, by original 
designation. 

Uranga Whitley, 1943 :115. Type species Uranga nasuta 
Whitley, 1943, by original designation; equals Carcharias 
(Aprion) brevipinna MUller and Henle, 1841. ' 

Uranganops Whitley, 1943:117. Subgenus of Galeolamna: 
type species Galeolamna (Uranganops) fitzroyen~is Whitley, 
1943, by original designation. 

Lamnarius Whitley, 1943:119. Subgenus of Galeolamna: type 
species Carcharias spenceri Ogilby, 1910, by original designa
tion; equals Carcharias (Prionodon) leucas Valenciennes in 
Miiller and Henle, 1841. 

Ogilamia Whitley, 1943:122. Subgenus of Galeolamna: type 
species Galeolamna (Ogilamia) stevensi (Ogilby, 1911), by 
monotypy; equals Squalus plumbeus Nardo, 1827. 

Bogimba Whitley, 1943:123. Subgenus of Galeolamna: type 
species Galeolamna (Bogimba) bogimba Whitley, 1943, by 
original designation; equals Carcharias (Prionodon) leucas 
Valenciennes in Miiller and Henle, 1841. 

Pterolamia Springer, 1950:7. Type species Squalus longi
manus Poey, 1861; preoccupied by Pterolamia Breuning, 

, 1942, a beetle; placed on Official Index of Rejected and In
valid Generic Names in Zoology [Name No. 1752] by Interna
tional Commission on Zoological Nomenclature, Opinion 
723, 1965:33. 

Pterolamiops Springer, 1951 :244. Type species Squalus longi
manus Poey, 1861, by original designation, through 
Pterolamia Springer, 1950; placed on Official Index of 
Generic Names in Zoology [Name No. 1661] by International 
Commission on Zoological Nomenclature, Opinion 723, 
1965:32. 



GENERIC DIAGNOSIS 

Carcharhinidae [in the sense of the "advanced carcharhinids" 
of Compagno (1970)] with an internal nictitating lower eyelid; no 
spiracles or at most they are occasionally present in juveniles as 
minute vestiges; short labial furrows, the length of each less than 
1 % TL, the lower scarcely or not visible when mouth is closed; 
snout short to moderately lo ng but the preoral length always Ie 
than 10% TL; internarial di tance at least 2.5 times nostril width; 
teeth bladelike with single cusps, though the basal margin of the 
cusps may have enlarged errae; cusp of upper teeth serrated 
towards their tips as well as basally; cusps of lower teeth serrated 
or smooth ; total number of teeth in row around upper or lower 
jaw not exceeding 40 and usually Ie s than this number; midpomt 
of first dorsal base at least as near, and usually nearer, to pectoral 
axil than to pelvic origin; vertical height of econd dorsal fin never 
more than 55% of height of ftrst dorsal, and from 60 to 1200/0 of 
height of anal fm; second dorsal fin more or less above anal fin, 
its origin usually in front of midpoint of anal base but e cep
tionally over posterior third of anal base; upper and lower 
precaudal pits present, the upper better developed, cre cent
shaped, wider than long, with a well-marked anterior edge or 
border; caudal peduncle without lateral derrnal ridge. 

INTRAGENERIC RELATIONSHIPS OF 
CARCHARHINUSSPEC~ 

Some Species Groups 

Previous attempts to ubdivide the genus Carcharhmus have 
not been successful. Proposals by Owen (I 53), Gill (1862), 
Whitley (1934, 1939, 1943) , and Spnnger (1950, 1951) made 
names available for 14 additional genus-group taxa for nominal 
species here included in Carcharhmus. Taking into account that 
some of these are synonyms, the remainder have as their type 
species 10 (or 40%) of the 25 species treated here as valJd (Table 
6). These genus-group taxa were defined on various criteria. 
Owen (1853) based his Galeolamna on dental characteristic. 
Gill (1862) diagnosed Eulamia, Platypodon, and !soplaglodon 
mainly on tooth shape but with some reference to fin position. 
Whitley (1934, 1939, 1943) used a wider range of features for the 
nine genera or subgenera he proposed, including snout length 
and shape, tooth shape and number, fin positions, and in some 
cases the presence or absence of a middorsal ridge. Springer 
(1950, 1951) defined Pterolamiops principally on the presence of 

a middor al ridge coupled with rounded tipS to the first dorsal 

and pectoral fin s. 
Perhaps the prime reason for the e taxa failing to become 

established in usage is that for the most part they were erected 
on the ba is of only one \ pecies for each and without sufficient 
referen ce to, or dl tmCtion from , other known species . I do not 
impl y criticism 10 thiS statement- the poor tate of knowledge 
of Carcharhmus specie in general did not allow meaningful 
com parIson 10 many case~. The maIO exception to the above is 

pringer's (1950, 1951) treatment of Plerolam1ops m whi ch he 
urveyed a Wide range of \ pecies and concl uded that Car

charhmus s.l. could be subdiVided into \ moo th -backed pecIC<; 
( archarhmus .s) and ridge-backed forms, with the latter 10 

turn subdiVisible into those with pointed fir t dorsal and pec
toral tips (Eu/amw) and those with rounded tip~ (Prero/amlOps) . 
The failure of thiS treatment stemmed from subsequent realiza
tion that both his ridge-backed (Eu/amla) group and hiS mooth
backed group contained specie~ 1O0 diverse m other featur~ 1O 

be aligned with each other. 

If one ta"e an oven lev.. of har" 5y temallc 10 general, the 
be t smgle feature that could be cned for determining im:laritie 
and difference betv..een ta a at all level, but perhap 
predominantly at the generIC le~el, is the hare 01 the teeth n 
thl~ ba i It IS rea\onable 1O ma"e an a priori assumption that the 
teeth of archarhmus could be e peeted to throv.. on iderable 
light on the relationship~ of the ~pecies, especlall~ as the e teeth 
display a v..ider range of \ariation than tho e of other genera. 
Thl range of \ariation I , hov..e\er, dl quietmg 10 tv..o v..a)s . 
firstly it is 0 Wide relall\e 1O that of other omparabl) large or 
speeiose genera, e.g., \Iu re/u or £rmoprl!ru • a to ugge tthat 
everal genera mu t be in>ohed e ... ondlj, de pite it \\idth and 

the very great difference betv..een the teeth of orne pecie 
relati\e 10 olher (Fig. 15), it form e~\entiall) a ontlnuum, or 
rather a netv..ork, v..llh many intergradatlom betv..een the 
extreme. Thu , although Ihe upper teeth (v.. hleh are the most 
variable) rna) be \ er) narrov.., or contrastlngl) broad, the} may 

also be of intermediate, moderate breadth Imilar la " of 
dlscontlOuit) applie to other of their feature, 10 luding the 
shape of the tooth margin (straight. con ave, notched, or 

10 uou ), Iheerration on the margin (of uniform ize or 
enlarged ba all», and v..hether the teeth are erect or oblique. 
The consequence of thl IS that it is \ irtuaUy Impo ible 10 cate
gOrIze di crete tooth types mto v..hlch the specie" can be grouped 
""'Ith confidence. The be tthat can be done I 1O recognize node 
of diver ity In lOoth shape \ ... hlch e,\cmplify the everal e'\treme 

Table 6.-AvaUable genus-group names for Carcharhinus spKies. 

Name 

Galeolamna Owen, 1853 

Eulamia Gill, 1862 

Ogilamw Whitley, 1943 

Plalypodon Gill, 1862 
lsoplagiodon Gill, 1862 

Mapolamia Whitley , 1934 

Gillisqualus Whitley, 1934 

Galeolamnoides Whitley, 1934 
Longlllal1la Whitley, 1939 

Uranga Whitley, 1943 

Uranganops Whitley, 1943 
Lamnarius Whitley, 1943 

Bogimba Whitley, 1943 
Prerolamiops Springer , 1951 

Type specIes 

Galeolamna greyi Owen 

Carcharws (Prionodon) milberll Val . 

Carcharhmus slevensl Ogilby 

Carchafla s (Prionodon) menisorrah Val . 

Carcharias (Prionodon) sorrah Val. 
Carchaflas melanoprerus Q. & G. 

Gillisqualus ambly rhyncho ldes Whitley 

Carcharias macrurus Ramsay & Ogilby 
Carcharias (Aprion) brevipinna M . & H. 

Uranga nasura Whitley 

Galeolamna (Uranganops) jirzroyensis Whitley 
Carcharias spenceri Ogilby 
Galeolamna (Bogimba) bogimba Wh it ley 
Squalus longimanus Poey 
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Ident ity of type specIes 

Species dublum (poss./aln/ormlS 
or obscurus) 

plumbeus Nardo 

plumbeus ardo 

/alciformlS Bibron 

sorrah Val . 

melanoprerus Q. & G. 
(= type species of Carcharhmus 

Blain ville , 18(6) 

amblyrhyncholdes Whitle y 
obscurus Le Sueur 
brevipmna M . & H . 
brevipmna M . & H . 
fitzroyensis Whitley 
leucas Val . 
leucas Val. 

longimanus Poey 
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Figure IS.-Upper tooth shape as exempHfled by fifth upper tooth In 14 species of Carcharhinus (amboinensls Dot shown): a, brevlpinna; b,limbatus; c, amblyrhyncho[des; d, wheeleri', e, amblyrhynchoS;/, melanopterus; g, acronotus; h, 
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that are present. Obvious examples of such nodes are narrow, 
erect teeth as in limba/us, broad, essentially erect teeth as in 
longimanus, and oblique, notched teeth as in several species, 
though these last mentioned are further divisible into uniformly 
serrated teeth as in acronotus or teeth with enlarged basal serrae 
as in sealei. The teeth of many species can, however, only be 
describl:;d as having a shape which falls between two of these 
nodes. 

From the above comments it is clear that the teeth do not 
allow an unequivocal division of Carcharhinus into groups of 
species with common dental characteristics. Despite this, eight 
species forming four species pairs can be recognized (sealei
dussumieri; leucas-amboinensis; limbalus-amblyrhynchoides; 
amblyrhynchos-wheelert) in which the members of each pair 
have virtually identical teeth and this dental similarity is 
matched by equally strong similarity in other aspects of these 
species' morphology. The teeth in these cases are an obvious 
index of close relationship . Attempts to extrapolate this usage of 
the teeth are less successful. For example, the teeth of obscurus 
differ only slightly from those of galapagensis and plumbeus, 
and these species share many common features, all being large, 
ridge-backed , and rather blunt-snouted sharks. On this basis the 
teeth again appear to be of value in suggesting close relation 
ship. H owever, the teeth of obscurus are also very similar to 
those of leucas-amboinensis, but the latter two species, although 
large, blunt-snouted sharks, lack a middorsal ridge, a feature 
regarded by several authors, and particularly Springer (1950 , 
1960), as of prime systematic importance. The question thus 
arises as to the rela tive importance of dental similarities and 
presence/ absence of a middorsal ridge in determining relation
ships between the species. 

A middorsal ridge is absent in most shark groups, including, 
as far as I know, a ll those regarded as primitive. Its presence is 
best documented in the triakid-carcharhinid assemblage. On this 
evidence it is undoubtedly a derived character. Within Car
charhinus (Table 5) it is always present in only 9 species, always 
absent in 11 species, and variously present or absent in the 
remaining 5. In one species (seale!) it is usually absent in the 
western Indian Ocean population but usually present in the 
eastern Indian Ocean-western P acific population . The group of 
species in which it is always present is diverse, its members rang
ing from the small dussul11 ieri which has oblique, notched teeth 
with large basal serrae to the large obscurus with broad, essen
tially erect, and uniformly serrated teeth . This distribution of 
the midd orsal ridge suggests that it has been , or is being, derived 
mdependently in several lineages. As such, little weight can be 
placed on it as an indicato r o f relationships between species. Its 
presence in obscurus-galapagensis-plumbeus may result from 
their sharing a common, close ancestry, but such a conclusion 
would be arbitrary. 

Returning to the matter of the similarity in tooth shape be
tween obscurus and leucas, the view must be reached that this is 
of little immediate significance since the presence of a middorsal 
ridge in one and its absence in the other points to their belonging 
in different lineages. The value o f too th-shape similarities in 
determining relationships between species is, therefore, limited . 

Other characters examined in the present study (chiefly mor
phometries, vertebrae, snout and fin shapes and positions, col
or, and bio logy) yield re ults comparable with those from the 
teeth, I.e., the} mainly how a \\ ide range o f almost continuous 
variatio n. They do not point to the existence of distinct or 
substantial ubgene ric groupi ngs . Howeve r, it could be main
tained that the fo ur pecie pairs mentio ned above constitute 
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potential or even actual subgeneric taxa, but to recognize these 
formally would still leave the bulk of the species in one 
heterogeneous assemblage whose individual members differ as 
much from each other as do the species-pairs groups. Likewise 
one could nominate various individual species for separate 
subgeneric status because they have one or more features which 
are extreme or unusual compared with the others-e.g., bor
neensis or longimanus. I am not persuaded that any of these 
actions are desirable at this stage of our knowledge of Car
ch arh in us, since it is likely that at least some of them could 
burden the literature with unnecessary names. Comments on 
these and other possible species relationships within the genus 
are, however, given below. 

limbatus-amblyrhynchoides group 

These two species are moderate to large-sized sharks, distinc
tive in having the combination of no middorsal ridge; narrow, 
erect upper teeth; black-tipped fms; a pointed snout; and the 
first dorsal Drigin about over the pectoral axil. One of them, lim
balus, is worldwide, and the other, al11blyrhynchoides, restricted 
to the Indo-western Pacific. The only other species which clearly 
approximates to them on these features and hence could be 
regarded as a member of this group is brevipinna, which is also 
large and almost worldwide. It differs from them in having 
smooth-edged lower teeth, the first dorsal origin about over the 
inner pectoral corner, and generally smaller fins. Also, although 
subadult and adult brevipinna have black-tipped fins, newborn 
and juveniles lack such markings. 

sealei-dussumieri group 

The striking similarity between the small Indo-Pacific sharks, 
sealei and dussumieri, is evident at first glance from their unique 
color pattern in which only the second dorsal fin is black, but 
closer inspection of them reveals numerous other common 
features including notched upper teeth with enlarged basal ser
rae, oblique lower teeth, a well-developed pointed lobe on the 
anterior nasal flap, and an overall correspondence in snout 
shape and fin shapes, sizes, and relationships. The moderately 
high second dorsal fin with its origin usually slightly behind the 
anal origin may be a significant feature. Another important and 
unusual character is that the diplospondylous centra are fre
quently very irregular in length. A low middorsal ridge is present 
in dussul11ieri but is variously present or absent in sealei. 

The smooth-backed, western Atlantic acronotus shares 
enough of the above features to be considered as a member of 
this group. It is similarly small and has a dark-tipped second 
dorsal, though this marking is less striking than in sealei and 
dussumieri, and as well there are dusky margins on some fins 
and a dusky blotch on the snout tip. The teeth are similar in 
shape except that the upper teeth lack en larged basal serrae. 
There is general agreement in all other features, including irreg
ularities in the length of the diplospondylous centra . 

The other two possible members of this group are the western 
Atlantic and Pacific porosus and the Australian jilzroyensis, 
even though they differ from each other and from the others in 
some of the above features. Both are small and smooth backed, 
and neither has any dark mark on the second dorsal fin. In 
porosus the second dorsal fin origin is much farther back 
relative to the anal origin, and only occasionally are there slight 
irregularities in the diplospondylous centra. The upper teeth of 
jitzroyensis are longer, the lower teeth are erect, the eye is 



smaller, and in the single specimen that cou ld be radiographed 
the diplo spond ylous centra alternated slightly but regularly in 
length. In both jil"royensis and poroslls diplo pondyly can 
begin behind the pelvic base, as it does also in some pecimens 
of sealei and dussl/lIlieri but not in acronOIl/ . 

leucas-amboinensis group 

The two species which co nstitute this group are the \\ orld wide 
leL/cas and the I ndo-Paci fic-eastern Atlantic alllboinensis. These 
are large , smooth-backed sharks which stand apart from all 
others in having a very short broad snout, sma ll eyes, broad 
erect upper teeth, the fir t dorsal origin about over the pectoral 
axil, a moderately high econd dorsal whose origin is notably 
anterior to the anal origin, and no ob\ ious color pattern other 
than dusky tips on ome fins. They, and particularly lel/cas, are 
a lso unusual in ha ving a proclivity for entering fresh or brackish 
water. 

The only spec ies which how much re emblance to leucas and 
alllboillellsis are cal/IUS and lIlelanOplerus, but these latter are 
not only much smaller sharks but also differ markedly in their 
teeth, in the relative positions of the first dorsal / pectoral and 
second dorsal / anal fin, and in having prominent color patterns. 

melanopterus-cautus group 

The Indo-Pacific melanopleru and the Australian caulus a re 
moderate-sized sharks lacking a middorsa l ridge. Common 
feature which suggest they should be grouped include their 
short snouts, their teeth (uppers rather narrow, oblique, 
notched laterally, and with markedl y coarser serrations basally), 
their high second dorsal fin s, their prominent nasa l lobes, close 
agreement in fin shapes and positions, and their promin ent co l
or patterns. They further agree with each other and are unusual 
amongst other species of comparable size in havin g more 
precaudal than caudal vertebrae. 

am blyrh),nchos-lI"heeleri grou p 

Both alllblyrhynchos (Indo-Pacific) and wheelen (Indian 
Ocean) are moderate to large-sized sharks, immediately distinc
tive in their color pattern of dusky fin s and particularl y in ha\
ing the trailing margins of the caudal fins prominently edged 
\\ ith black. Ho\\ever, many of the other features they hold in 
common lie within the midrange of those for the genus as a 
whole. Thus their snouts are of moderate length and rounded, 
the second dorsal fins are of moderate height and about over the 
anal origin, and the fir st dorsal fins are about over the inner pec
toral corners. The upper teeth are of moderate breadth, slightl y 
oblique, notched latera ll y, and with coarser serrations basall y. 
There is usually no middorsa l ridge. A more extreme character is 
their high vertebral numbers. 

The pecies which most agrees \\ith them in overall mor
phology, including the teeth, and in vertebral characteristics, is 
the I ndo-Paci fic albilllarginalus. On thi s basis it can be regarded 
as a member of the group, though it differs trenchantly in its 
color pattern of \\ hite-tipped fin (but lI'heeleri has a \\ hite
tipped fir st dorsal) and also al\\'ays ha a 10\\ middorsal ridge. 

obscurus-galapagensis group 

Features which bind the members of this group together are 
that they are large sharks, with middorsal ridges that are not 
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noticeably narrow, with broad or moderately broad upper teeth 
that are concave laterally and uniformly serrated or at most with 
slightly coarser serrations basally, bluntly rounded snouts 01 
moderate length , the second dorsal fin origin about over the 
anal origin, and no obvious color pattern although some fin tip 
may be dusky . The two central members of the group are 
obscurus and galapagensis, both of which are worldwide. Three 
other species, plumbeus, altimus, and pereZli (the first two 
essentially worldwide, but perezii is known only from the Carib
bean), also seem referable to the group despite some differences. 
In plumbeus and altimus the first dorsal origin is about over the 
pectoral axil, but although this distinguishes them from the 
others in which the dorsal fin is relatively farther rearward, it 
does not appear to be a significant common feature since 
plumbeus and altimus differ markedly in other ways. A further 
distinction of plumbeus is that diplospondyly occurs far back, 
usually behind the pelvic axil. The upper teeth of altimus, 
although broad, are noticeably longer than in the other species, 
and likewise the snout is longer and the second dorsal origin i 
further forward relative to the anal. The inclusion of pelezii in 
the group is based on its very strong similarity to galapagensis in 
all features except its teeth which are distinctly narrow and 
strongly notched laterally. 

A case could also be made for referring the worldwide 
longimanus to this group, despite its obvious differences in color 
pattern (white mottled fin tips) and fin size and shape. If these 
differences are set aside it agrees in most other features, 
although it is not always ridge backed, it has a shorter snout, 
and the second dorsal fin is somewhat farther forward relative 
to the anal. Its difference in color is striking, but it should be 
noted that its white fin markings are preceded in juveniles by 
black markings. Its large first dorsal and pectoral fins are Ie s 
distinctive in their size than in being notably round tipped (par
ticularly the dorsal). Hubbs (1951) suggested that the latter 
characteristic is "merely the retention of an embryonic feature" 
and noted that jalci/ormis also has a broadly rounded first dor
sal. Krefft (1954) proposed that this explanation of neoteny did 
not mean that the placement of longimanus in a separate genus, 
Ptero lam iops, is unjustified, since the origin of even much 
higher taxonomic categories is based on such a persistence of 
embryonic characters . Although Krefft's proposal has merit, I 
believe that in the absence of evidence to show that longimanus 
differs from other Carcharhinus species in a more fundamental 
way, it is better treated as a species extreme in some respects but 
still within the bounds of that genus. If this is accepted, it ap
pears to have most in common with the obscurus-galapagenslS 
group. 

Other Species and Possible Relationships 

falci/ormis and sorrah 

Springer (1950) placed the worldwidejalci/ormls In Eulamia. 
along with such species as altimus, obscurus, perezii. and 
plumbeus. However , although jalci/ormls agrees with them in 
being a large, ridge-backed shark with pointed pectoral tips, it 
differs in many other features including particularly the nature 
of the middorsal ridge and the very low and attenuate second 
dorsal fin. In these latter features it agrees much more closel} 
with sorrah, a species of moderate size from the Indo-Pacific. 
The middorsal ridge in both of these species is noticeably narrow 
and very well defined . In both of them also the value for the 



relationship between the length of the second dorsal rear tip and 
second dorsal height is at the extreme for all other Carcharhinus 
species, except borneensis (which is obviously different in many 
other ways). If these similarities are indicative of relationship, it 
can be noted that they are reinforced by a general similarity of 
form as well. There are, however , important differences be
tween them also. These include the teeth (upper teeth shape, and 
also the oblique lower teeth of sorrah), the lobe on the anterior 
nasal flap (virtually absent in ja/cijormis but prominent in sor
rah), the shape of the first dorsal fin, the position at which 
diplospondyly occurs (unusually rearward in sorrah), and the 
color pattern. 

brachyurus 

I am unable to align the worldwide brachyunis with any other 
species. Although it comes closest to limbatus and amb/yrhyn
choides in being a large, smooth-backed shark with a moderate
ly long and pointed snout, it differs notably from them in other 
features including particularly the shape of the upper teeth . The 
latter, which are rather small and somewhat hooked in ap
pearance, are most nearly approached by those of the ridge
backed perezii, but I doubt that this similarity is significant. In 
many aspects of its external morphology brachyurus is 
"average," with morphometric values and fin hapes and posi
tions lying in the midrange of those for all specie . 

borneensis 

This small, smooth-backed, western Pacific species stands 
apart from all other members of Carcharhinus in having a 
discrete series of enlarged pores along each side of the mouth. In 
this feature it resembles Rhizoprionodon, and this similarity is 
enhanced by its overall correspondence with species of that 
genus in external morphology including, in particular, its low at
tenuate second dorsal whose origin is at least halfway back 
along the anal base, and its very short pectoral fin. It is further 
unique amongst Carcharhinus species in having diplospondyly 
occurring slightly in front of the pelvic origin. 

CARCHARHINUS SPECIES 
AND THEIR PRIMARY SYNONYMS 

C. acronotus (Poey, 1860) 
Squa/us acronotus Poey, 1860 
Carcharias (Prionodon) remotus Valenciennes in Dumeril, 

1865 
C. albill1arginaflls (RUppell, 1837) 

Carcharias albill1arginafus RUppell, 1837 
Eulamia (Platypodon) plat yrhyn ch us Gilbert, 1892 

C. a/timus (Springer, 1950) 
Eulamia a/tima Springer, 1950 
Carcharin us radamae Fourmanoir, 1961 

C. amblyrhynchoides (Whitley, 1934) 
Gi//isqua/us amblyrhynchoides Whitley, 1934 

C. amb/yrhynchos (Bleeker, 1856) 
Carcharias (Prionodon) amb/yrhynchos Bleeker, 1856 
Carcharias nesiotes Snyder, 1904 
Ga/eo/amna jow/eri Whitley, 1944 
Ga/eo/amna tujiensis Whitley, 1949 
Ga/eo/amna coongoo/a Whitley, 1964 
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C. amboinensis (MillIer and Henle, 1841) 
Carcharias (Prionodon) amboinensis MillIer and Henle, 1841 
Carcharias (Prionodon) hen/ei Bleeker, 1853 
Carcharias (Prionodon) brachyrhynchos Bleeker, 1856 

C. borneensis (Bleeker, 1858-59) 
Carcharias (Prionodon) borneensis Bleeker, 1858-59 

C. brachyunis (GUnther, 1870) 
Carcharias brachyurus GUnther, 1870 
Carcharias /amie//a Jordan and Gilbert, 1883b 
Eu/amia ahenea Stead, 1938 
Carcharinus improvlSus Smith, 1952a 

C. brevipinna (MillIer and Henle, 1841) 
Carcharias (Aprion) brevipinna MillIer and Henle , 1841 
/sogomphodon macufiplnnlS Poey, 1865 
Uranga nasuta Whitley, 1943 
Ga/eo/amna jow/en Whitley, 1944 (in part) 
Longmania ca/amaria Whitley, 1944 
Carchannus Johnsont Smith, 1951 
Aprionodon capartl Poll, 1951 

C caulUS (Whitley, 1945) 
Ga/eo/amna greyl cauta Whitley, 1945 

C. dussumleri (Valenciennes In MUller and Henle, 1841) 
C (//'{hurlU\ (PUOI1(}(/(}I1) dllllll/llleU \, alenLlt:nnc /1/ \ 1 U Iler 

and H enle. I 41 

Carchanas (Prionodon) tJutJot Bleeker, 1852 
Carchanas (Pnonodon) javantcus Bleeker, 1852 
Carchanas ma/abancus Day, 1873 

C. ja/Cljormis (Bibron in MillIer and Henle, 1841) 
Carchanas (Pnonodon) ja/cljormlS Bibron in MUller and 

Henle, 1841 
Carcharias (Pnonodon) mentsorrah ValencIennes In MillIer 

and Henle, 1841 
Squa/us liburo Poey, 1860 
Aprionodon sitankaiensis Herre, 1934 
Carcharhlnus floridanus Bigelow, Schroeder, and Springer, 

1943 
Eu/amia ma/pe/oensis Fowler, 1944 

C. jitzroyensis (Whitley, 1943) 
Ga/eo/amna (Uranganops) jitzroyensis Whitley, 1943 

C. ga/apagensis (Snodgrass and Heller, 1905) 
Carcharias ga/apagensis Snodgrass and Heller, 1905 

C. /eucas (Valenciennes in MUller and Henle, 1841) 
Carcharias (Prionodon) /eucas Valenciennes in MUller and 

Henle, 1841 
Carcharias (Prionodon) zambezensis Peters, 1852 
Squa/us obtusus Poey, 1861 
Squa/us p/atyodon Poey, 1861 
Eu/amia nicaraguensis Gill and Bransford, 1877 
Carcharias azureus Gilbert and Starks, 1904 
Carcharias spenceri Ogilby, 1910 
Ga/eo/amna (Bogimba) bogimba Whitley, 1943 
Ga/eo/amna greyi mckaifi Whitley, 1945 
Ga/eo/amna mckaili Whitley, 1951a 
Carcharhinus Vanrooyeni Smith, 1958b 
Carcharhinus /eucas /eucas Urist, 1962 
Carcharhinus /eucas nicaraguensis Urist, 1962 

C. limbatus (Valenciennes in MUller and Henle, 1841) 
Carcharias microps Lowe, 1840 
Carcharias (Prionodon) limbatus Valenciennes in Milller and 

Henle, 1841 
Carcharias (Prionodon) p/eurotaenia Bleeker, 1852 
Carcharias (Prionodon) MU//eri Steindachner, 1867 
Carcharias Ehrenbergi Klunzinger, 1871 



Carcharias aethalorus Jordan and Gilbert, 1883a 
Carcharias phorcys Jordan and Evermann, 1904 
Carcharhinus natator Meek and Hildebrand, 1923 
Galeolamna pleurotaenia tilstoni Whitley, 1950 

Carcharias (Prionodon) milberti Valenciennes in MUller and 
Henle, 1841 

Carcharias ceruleus De Kay, 1842 
Lamna caudata De Kay, 1842 

C. longimanus (poey, 1861) Carcharias (Priorrodon) japonicus Ternminck and Schlegel, 
Squalus (carcharias) maou Lesson, 1830 
Squalus longimanus Poey, 1861 
Carcharias insularum Snyder, 1904 
Pterolamiops magnipinnis Smith, 1958a 
Pterolamiops Budkeri Fourmanoir, 1961 

C. melanopterus (Quoy and Gaimard, 1824) 

1850 
Carcharias obtusirostris Moreau, 1881 
Carcharhinus stevensi Ogilby, 1911 
Carcharinus latistomus Fang and Wang, 1932 
Galeolamna dorsalis Whitley, 1944 

C. porosus (Ranzani, 1840) 
Carcharias porosus Ranzani, 1840 Carcharias melanopterus Quoy .and Gaimard, 1824 

Carcharhinus commersonii Blainville in Vieillot, 1825 
Carcharias (Hypoprion) play/airii Giinther, 1870 
Carcharias marianensis Engelhardt, 1912 

Carcharias (Prionodon) Henlei Valenciennes in MWler and 
Henle, 1841 

Carcharhinus cerdale Gilbert in Jordan and Evermann, 1898 
C. obscurus (Lesueur, 1818) 

Squalus obscurus Lesueur, 1818 
Carcharias (Prionodon) obvelatus Valenciennes in Webb and 

Berthelot, 1844 

C. sea lei (Pietsch mann, 1913) 
Charcharias borneensis Seale, 1910 
Carcharias sealei Pietschmann , 1913 
Platypodon coatesi Whitley, 1939 

C. sorrah (Valenciennes in MUller and Henle, 1841) Carcharias macrurus Ramsay and Ogilby, 1887a 
Galeolamna (Galeolamnoides) eblis Whitley, 1944 
Carcharinus Iranzae Fourmanoir, 1961 

Squalus Spallanzani Peron and Lesueur in Lesueur, 1822 
Carcharias (Prionodon) sorrah Valenciennes in MUller and 

C. perezii (Poey, 1876) 
Platypodon Perezii Poey, 1876 
Eulamia springeri Bigelow and Schroeder , 1944 

C. plumbeus (Nardo, 1827) 
Squalus plumbeus Nardo, 1827 

Henle, 1841 
Carcharias (Prionodon) bleekeri Dumeril, 1865 
Carcharias taeniatus Hemprich and Ehrenberg, 1899 
Galeolamna (Galeolamnoides) isobel Whitley, 1947 

C. wheeleri n. sp. 

KEY TO THE SPECIES OF CARCHARHINUS 

This key is based chiefly on external characters, including the teeth, but because these show a great deal of intraspecific variation and 
overlap between species some identifications will require vertebral counts for confirmation. Wide intraspecific variation also means that 
some species will key out in two places. As is the case with other groups , familiarity with the species will lead to their identification on 
subtle features such as, for example, nuances of fin shapes which are very reliable but unfortunately do not lend themselves to treat
ment in keys. The approach used in this key is very similar to that of Bass et al. (1973) in their treatment of southern African species of 
Carcharhinus; however , any shortcomings are my responsibility. 

I a. First dorsal fin only slightly tapered towards its apex which is broadly rounded; most fins mottled white 
(ad ults) or if black tipped there are also black dorsa l saddles on the caudel peduncle (juveniles) (up to 3.00 
m; worldwide) ......... .. . .. . .. ........................................................ . . ......... 10/1 1(/Il/a/1 115 

lb . First dorsal fin obviously tapered towards its apex which is pointed or sharply rounded; fins not mottled 
whi te and if black tipped there are not black dorsal saddles on the caudal peduncle .. . ............. . 2 

2a. Second dorsal fin with a conspicuous black tip but a ll other fins completely lacking dark marking ....... ...... . ......... 3 

2b. Second dorsal fin plain, white tipped or black tipped but if black tipped there are dark markings on the 
margi ns or tips of other fin s as well ...................................................... ......... .... ... . .. 4 

3a. 
13-2-13 

First dorsal fin erect; dental formula usuall y ; large basal serrae on lateral margins of 
13 or 14-1-13 or 14 

upper teeth are themselves serrated; width of pectoral fin 1.4-1.8 in length of anterior margin of pectoral; 
width of mouth 6.4-8.3 070 TL; 54-74 precaudal centra (up to 1.00 m; Indo- Pacific) . . . . . . . . . . .. . ........ . dllSSllllllen 

3b . First dorsal fin falcate; dental formula usuall y 12-2-12 ; large basal errae on lateral margim of upper 
12-1-12 

teeth are u ually not serrated; ,\ idth of pectoral fin 1.7-2.0 in length of anterior margin of pectoral; \\ idth 
of mouth 4.2-6 .6070 TL; 74-85 precaudal centra (up to 0.95 m; Indo-Pacific) . . . . . . .. . .... . . .. .wulel 

25 



4a. Caudal fin prominently edged with black along entire trailing margin; first dorsal fin plain or with a white 
tip but never with dark markings ............... . .... . ................................ . .. . ................. . .... 5 

4b. Caudal fm not prominently edged with black along entire trailing margin or, if it is, the first dorsal fm also 
has dark or black markings ........ . ..... ..... ................................ . ................................ 6 

5a . First dorsal fm with distinct white tip and trailing margin (up to 1.72 m; western Indian Ocean) . ..................... wheeler 

5b. First dorsal fm without distinct white tip and trailing margin (up to 2.54 m; Indo-Pacific) .................... am blyrhy nch0 

6a. Interdorsal ridge present .. .. ... .... ................. .... . .... .... . . .....• ... ........ ...... . ................... 

6b. Interdorsal ridge absent .... .. .... ......... .. ...... . .... .. .. . ................... . . .. ..... ... .... . .. ........... 1 

7a. First dorsal, pectoral, pelvic, and caudal fms with obvious white tips and trailing margins (up to 2.75 m; 
Indo-Pacific, eastern Pacific) ... .. .............. .... ............ ... ................................ albimarginatUJ 

7b . First dorsal, pectoral, pelvic, and caudal fins with dark markings or plain or variously dark and plain . ..... . . . .... . ....... . 

Sa. Second dorsal, pectoral, and lower lobe of caudal fin markedly black tipped; first dorsal fin apex narrowly 
edged with black; anal fm plain; usually only 12 lateral teeth on each side of upper jaw (up to 1.55 m; 
Indo-Pacific) .......................................................................................... . sorra 

Sb. Fins variously plain or dusky tipped but not black and not marked in the above combination; usually not 
less than 13 and frequently 14 or more lateral teeth on each side of upper jaw . . . . .. . ......... .. .............. . . ..... .. 1 

9a. First dorsal fin origin in front of or over the pectoral axil or at least nearer to it than to the inner pectoral 
corner ... , ....... " ... ........ , ..... . .................... . ..... .. ................................. ... .. . .. 1 

9b . First dorsal fin origin slightly in front of or over or behind the inner pectoral comer; if in front it is still 
nearer to the pectoral comer than to the pectoral axil ............................................................. 1 

lOa. Usually 14 lateral teeth on each side of upper jaw; upper teeth not noticeably long; S2-97 precaudal centra 
(up to 2.40 m; worldwide) .............. ... ..... ...... ..................................... ............ . plumbe 

lOb. Usually 15 or more lateral teeth on each side of upper jaw; upper teeth noticeably long; 101-110 precaudal 
centra (up to 2.S2 m; worldwide) ............. .. . ... ......... .. ............... ............. .. . . . . ..... . . . .. altim 

lla. First dorsal fin origin clearly behind inner pectoral comer (up to 3.30 m; worldwide) ........................... .jalci/orml 

11 b. First dorsal fin origin over or slightly in front of inner pectoral corner ................................................ 1 

12a. Not more than 13 upper lateral teeth and 12 lower lateral teeth on each side of jaw (up to 2.95 m; western 
Atlantic) ............................ ... ... ............................................. .. ............ . perez 

12b. Usually at least 14 upper lateral teeth and Blower lateral teeth on each side of jaw ...... .. ...... . .............. . .... .. . 1 

13a. Upper teeth narrow, their lateral margins deeply concave to notched, their medial margins distinctly con-
cave also (up to 2.92 m; worldwide) ........................................ . : .......................... brachy u 

13b. Upper teeth broad, their lateral margins concave but not notched, their medial margins straight or convex 
rather than concave .... ........ . ................ . ............... . .. . . . .. . ...... . ..... . .................. . ... 1 
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4a. Height of second dorsal fin 2.1-3.3% TL and 1.3-1.7 in length of its rear tip ; 103- 109 precaudal enlra (up 
to 3.00 m; insular, worldwide) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . ........ . 

4b. Height of second dorsal fill 1.5-2.3070 TL and 1.6-2.1 in length of its rear tip ; 6-97 precaudal centra (up to 
3.62 m; worldwide) ... . .... . ... . . ...... . . . .... . .. .. ......... . .. .. . . o uru 

Sa. Entire trailing margin of caudal fin with a narrow but obvious black edging . .. .... . . . .... . 

5b. Trailing margin of caudal fin not or only partly edged with duskiness or black . . . . . . . . . ... 

6a. First dorsal fin apex with a prominent black blotch (up to 1.80 m; Indo-Pacific, Mediterranean) .... ..... m lanopt ru 

6b. First dorsal fin with a narrow black edging on the anterior margin but apex lacks a black blotch (up to 1.50 
m; Indo-Pacific) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. ......... caul 

7a. Upper teeth broad, their lateral margins not notched (Fig. 15 t) ; distance between inner nostrils usually 
greater than or equal to preoral length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... 

7b. Upper teeth narrow, or if of moderate breadth their lateral margins are clearly notched ; distance between 
inner nostrils usually less than preoral length .. . ...... .. ...... . . ....... . . .. ... .. . ... . .. . . .. . .. 

8a. First dorsal fin height more than 3.1 times second dorsal fin height ; usually 11 lateral teeth on each side of 
lower jaw; 89-95 precaudal centra (up to 2.23 m; Indo-Pacific, eastern Atlantic) . . . . . . . . . . . . .. .... .. ambo/l/('n LS 

8b. First dorsal fin height equal to or less than 3.1 times second dorsal fi n height ; usually 12 lateral teeth on 
each side of lower jaw; 101-123 precaudal centra (up to 3.24 m ; worldwide) . . . . . . . . . . . . . . . . . . . . . . . . . . . . leu 

First dorsal fin origin over or behind inner pectoral corner ; length of anterior margin of pectoral fin usual 
ly less then 16% TL; lower teeth usually smooth edged (up to 2.78 m; Indo-Pacific, Atlantic) . 

First dorsal fin origin usually over or just behind pectoral axil and always in front of inner pectoral corner ; 
length of anterior margin of pectoral fin usually more than 16% TL; lower teeth serrated . 

la. Distance between inner nostrils 1.3-1.7 in preoral length ; height of second dorsal fin 1. 1-1 .6 in length of it 
rear tip (up to 2.55 m; worldwide) . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . .. ... .. . .. .... . .. . 

1 b. Distance between inner nostrils 1.0-1 .2 in preoral length ; height of second dorsal fin 1.0-1 .2 in length of It 
rear tip (up to 1.66 m; Indo-Pacific) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 

2a. Hyomandibular pores forming a discrete eries of fi ve to eight enlarged pores alongside ea h corner of 
mouth; height of econd dorsal fin 2.2 or more in length of it rear tip (up to 1. m; lndo-Pa lfic) 

b. Hyomandibular pores not forming a di crete series of enlarged pores along ide each orner 0 mouth. 
height of econd dorsal fill 1.9 or Ie in length of its rear tip . . . . . . . . . . . .. . .. 

3a. pper teeth noti eably narro\\. their lateral margin on a\e but not notched : lo,,"er teeth u alh m th 
edged (up to 2. m; Indo-Pacifi . Atlanti ) .. ..... .. . ............ . .. 

3b . pper teeth moderately narro,,". their lat eral margins not hed: lo\\ er teeth errated 
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24a. Only II lateral teeth on each side of lower jaw; snout tip usually with a dusky to black blotch (up to 1.37 
m; western Atlantic) ............... . ..... . ............... . ... ....... ......... . .... .................... acronott 

24b . Usually not less than 13 lateral teeth on each side of lower jaw; snout tip plain colored .................................. 2 

25a, Second dorsal fin origin usually over or slightly behind middle of anal base (up to 1.34 m; Indo-Pacific, 
eastern Pacific, western Atlantic) ................ ... .. . ..... ...... .. .. ... . ........ .............. . ........ . pOTOsr; 

25b. Second dorsal fm origin over or slightly behind anal fm origin ..................... ... ..... . ........................ 2 

26a. Width of pectoral fm 1.9-2.1 in length of anterior margin of pectoral fm; 96-110 precaudal centra (up to 
2.92 m; worldwide) ........................................................ .......................... brachyu 

26b. Width of pectoral fm about 1.5 in length of anterior margin of pectoral fin; 58 precaudal centra (up to 
1.50 m; Australia) ............ . ............... . . .. ...... . ............... ... . ...... . . .. ..... ... ...... .jitzroyem 

SPECIES ACCOUNTS 

The order in \\ hich the pecies are dealt with is the arne a that in the discussion on intrageneric relationships (p. 20) where most 
the pecles were arranged in species group. Although orne significance is implied in the membership of these groups, there is no su 
ge~tion that the placing of the groups relative to each other has any meaning in terms of between group relationships. 

a 

b 

Carcharhinus limbatus (Valenciennes in Miiller and Henle, 1841) 
Figures 16, 17, 18 

((((( 

-~ 

I u~ 16.- \lIan"" (Ilr,·harh",u., ',mooruJ. l :-.'-t IQ68JI. 1.428 mm TL. female from Florida: a,left side; b, underside of head ; c, enlarged left nostril; d, underside of rig 
P<'hlC . .... ole ,haP<' of black mark on peclorallip in b, and small black mark on P<'lvic lip in d. 

28 



a 

.... ~\ ... (( (( ( 

b 

d _~_7 

~ 
c 

Figure 17.-PaciflC Carcharhinus limbatus: a, left side of USNM 196598, 1,870 mm TL, male from Hawaii; b, underside of bead of same specimen; c, underside of rlgbt 
ectoral of USNM 196790, 1,670 mm TL, male from EI Salvador; d, underside of rigbt pelvic of same specimen; e, anal fin of USNM 196822, 1,775 mm TL, male from 

Guatemala. Note sbape of black mark on pectoral tip in c and large black marks on pelvic and anal tips in d and e. 

~Igure 18.-Carcharhinus limbarus, USNM 174074, 1,317 mm TL, female from Australia , Northern Territory: right upper and lower teeth (sympbysis to tbe rlgbt); inset teeth 
are enlarged fiftb upper and lower teeth. 
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Carcharias microps Lowe, 1840:38. One specimen, 8ft 5 or 6 in (2.6 m) long; Madeira. 
Carchanas (Pnollodon) lilllbarus Valencienne 111 MUlier and Henle, 1841 :49, pI. 19 . Based on twO specimens in the Pam Museum 

from Plee (from West Indie ); mea urements given of one indicate it wa about 32 In (813 mm) TL. 
Carcharias (Prionodon) pleurotaenia Bleeker, 1852:40-41, pI. 2, fig. 6. Five males, 535-590 mm, Batavia; also mentions female of ~ 

ft (1.5 m) containing four embryos more than 450 mm long. 
Carcharias (Prionodon) MUileri Steindachner, 1867:356-357. One specimen, 18 V2 in (470 mm); Antilles. 
Caroharias Ehrenbergi Klunzinger, 1871:661-662. Specimens stated to be in the Berlin Museum and in the Senckenberg Museum 

Frankfurt; Red Sea. 
Carcharias aethalorus Jordan and Gilbert, 1883a: 104-106. Two specimens listed as USNM 28202 and 29549, the latter a male, 30 ir 

(762 mm) long; Mazatlan, Mexico . 
Carcharias phorcys Jordan and Evermann, 1904: 163-164. Holotype, male, 27.5 in (699 mm) long, Honolulu; four paratypes, length! 

not stated, Honolulu; also two other specimens about 29 in (737 mm) long, and a foetus from Honolulu . 
Carcharhinus natator Meek and Hildebrand , 1923:40-41, pI. I, fig .1. Holotype, female , 850 mm, Panama City fish market; oni 

other female , 825 mm, same data . 
Galeolamna pleurotaenia tilstoni Whitley, 1950: 100-105, 2 text figures. Holotype, female , 1,545 mm, Western Australia; I! 

para types , 8 females, 740-1 ,500 mm, and 10 males, 765-1,405 mm, Western Australia, Northern Territory, and Timor Sea. 

Diagnosis.-Large sharks, up to 2.55 m long, lacking an inter dorsal ridge; tips of pectorals, second dorsal, and lower lobe of caudal fin 
clearly black, as may also be the pelvics and anal fm, while the first dorsal apex and upper caudal tip usually are black margined; snout 
moderately long and moderately pointed; internarial width 1.3-1.7 in preoral length; origin of fust dorsal fin usually over or slightly 
posterior to pectoral axil but exceptionally may be nearer to the pectoral irmer comer; apex of fust dorsal sharply rounded or pointed; 
origin of second dorsal about over or slightly in front of anal fin origin; height of second dorsal 2.5-3.60/0 TL and 1.1-1 .6 in length of its 

. 15-2-15 14 to 16-1 to 3-14 to 16 . 
rear tip; dental formula usually 14 or 15-2 or 3-14 or 15 but may be 13 to 16-1 to 3-13 to 16 upper teeth narrow, erect to slightly 

oblique, concave to weakly notched laterally and medially, with slightly coarser serrations basally; lower teeth erect, serrated; no 
obvious discrete series of enlarged hyomandibular pores alongside comer of mouth; precaudal centra 88-102; caudal centra 90-103; 
total centra 174-203; diplospondyly begms from pelvic origin to pelvic axil; diplospondylous centra either regular or alternating slightly 
in length; penultimate mono spondylous centrum 1.1-1.5 times wider than long. 

The circumglobal limbatus is remarkably similar to the Indo-western Pacific amblyrhynchoides, and to a lesser extent to the 
worldwide brevi pinna, with all three of these smooth-backed species sharing common features of a pointed snout, narrow erect upper 
teeth , and black-tipped fms (particularly the pectorals, second dorsal, and lower lobe of caudal though other fins may be black tipped 
also). Both limbatus and amblyrhynchoides differ from brevi pinna in having the fust dorsal origin over or just behind the pectoral axil 
rather than over or behind the inner pectoral comer as in brevipinna. Differences between limbatus and amblyrhynchoides are mainly 
in snout proportions and second dorsal fm proportions, limbatus being relatively longer snouted and with a lower second dorsal fID. 
Because different geographic populations of limbatus are variable in some proportions, and particularly in those of the snout, com
parison of all my limbatus material with amblyrhynchoides shows overlap between them except in the preoral:intemarial relationship, 
as evidenced in Table 7. However, where these two species are sympatric, as in the small Gulf of Thailand samples presented separately 
below, the differences are much more trenchant. 

Table 7.-Proportional dimensio ns showing difference bet .. een Carcharhinus limbatus and C. amblyrhynchoides. 

Preoral length 
Preoral length Prenanal length econd dorsal heIght econd dorsal rear ttp 

Internarial WIdth as "'0 TL as "'0 TL as "'0 TL econd dorsal height ize range 
Range ( 1ean) Range (Mean) Range (Mean) Ran ge ( lean) Range (\Iean) n (TL mm) 

All locahttes 
Il1nbalus 1.3-1.7 (I 5) 6.3-9.0 (78) 2.7-4.4 (3.8) 2.5-36 (2.9) 1.1-1.6 (I 3) 44-5 
amblyrhyncholdes 1.0-1.2 (1.1 ) 5.3-6.9 (62) 2.5-3.1 (2.9) 3.1-3.7 (3 .5) 1.0-1.2 (I.I ) 

Gulf of Thailand 
limbatus 1.4-1.6 (I 5) 7.6-8.2 (7.9) 3.9-4.3 (4.1) 2.7-3. 1 (3.0) \.2-1.4 ( 1.3) 4 630-915 
amblyrhyncholdes 1.0-1.2 (1.1) 5.3-6.6 (5.9) 2.5-2.8 (2.7) 3.4-36 (3 .5) 1.1-1.2 (1.2) 3 o -1.551 

Nomenclatural discussion.-Lowe (1840:38) stated that his description of microps, based on one specimen of just over 2.5 m long fron 
Madeira, was provisional because he expected his species to be dealt with in Miiller and Henle's (l841) monograph. His description 
therefore, is brief, but he noted that the teeth of microps " ... are really feeble in proportion to its bulk ... " and " . .. precisely sirnila 
in both jaws." Subsequently (1843), when he had seen Miiller and Henle's work, he observed that microps "may perhaps be found t 
be identical with the imperfectly known Squalus obscurus, Lesueur" and indicated that it had "equiserrate teeth" and "long an 
black-tipped pectoral fins ." No further information on microps has since come to hand, and there does not appear to be any typ 
material. Of the few authors who have used the name microps, Dumeril (1865) listed it as an inadequately described species, Giinthe 
(l870) and Garman (1913) treated it as a junior synonym of limbatus, and Bigelow and Schroeder {I 948) doubtfully referred it to tha 
species. 

Despite the fact that Lowe (1843) himself did not ally his microps with limbatus even though teeth of the latter were illustrated i.J 

MUller and Henle (1841), there is little doubt that his microps was limbatus. The combination of the large size of the type; the small, ser 
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iven in Table 8. The original description of aethalorus stated" umber of teeth about 24 

nd i not substantiated by the syntype of aethalorus in which the dental formula i 15-2-15 
13-3-13 

Jordan and Gilbert (I 

'on limbatus in their account, and compared aethalorus only ""th ". CarchanGS lamw (Ri _0) 

Of the five type pecimens mentioned by Jordan and Evermann (1904: 164) in their de cnption of phorc)'i 
lands, 1 ha e examined three (holotype, US 1 50612; and two paratype . 12 15) and find no re n for 

rom limbatus. Data from the holotype are given in Table . In their de cription of phorn . Jordan and \ 
ther pecie of Carcharhinus, not even to the eastern Pacific aethalorus ",hich Jordan (\\1!h Gilbert) h 

a) did not men 



Ta ble 8.-Carcharhinus lim batus, pro portio nal dim ensions in perce nt age of total length . 

SnolJ! tip to 
outer nostrils 
eye 
mouth 
I st gill open ing 
3d gill open ing 
5th gill opening 
pectoral origin 
pelvic origin 
1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

1st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fin 
length of base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length an terior margin 
length distal margin 
length of claspers 

Caudal 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

total 

9460 mm 
Virgin Is. 
St. John 
USNM 
196542 

3.8 
7.6 
8.9 

21.1 
23.6 
25.8 
25.0 
49.0 
31.7 
60.4 
61.3 
71.8 
70.9 

6.2 

9.0 
5.0 

0.8 
0.4 

3.9 
4.1 
2.8 

2.2 

11. I 
4.1 
9.2 

4.9 
4.2 
2.6 

4.1 
3.9 
3.0 

5.9 
17.6 
11.2 
9.3 

5.4 
6.3 
5.2 

28.3 
13.5 

12.4 
12.8 

97 
98 

195 

c5 585 mm' 
Batavia 

BMNH 1867. 
11.28 

4.2 
7.1 
7.3 

24.5 
24.3 
49.7 
30.3 
62.0 
62.0 
72.3 
71.9 

5.5 

8.4 
5.5 

0.5 
0.5 

1.9 

10.3 
3.6 

10.5 

3.6 
3.6 
2.7 

3.8 
3.4 
3.2 

5.5 
17.2 
12.3 
8.4 

4.0 
5.9 
5.5 
2.5 

28.0 
12.3 

98 
% 

194 

'Syntype of Carcharias (Prionodon) pleurotaellia. 
'Holotype of Carcharias phorcys. 
'Syntype of Carcharias aethalorus. 
'Holotype of Carcharhinus nataror. 

c! 600 mm 
Brazil 
Viloria 

SU 52845 

3.7 
7.5 
8.0 

19 .7 
22.2 
24.0 
23.2 
48 .3 
30.7 
62.7 
63.4 
73.4 
72.0 

5.6 

7.3 
5.3 

0.4 
0.4 

3.7 
3.8 
2.8 

1.9 

11.3 
3.5 
8.2 

4.2 
3.8 
2.5 

4.5 
3.7 
3.3 

5.5 
17 .7 
12.0 

5.0 
5.8 
5.5 
2.3 

27.7 
12.2 

12.2 
12.5 

100 
98 

198 

c! 693 mm ' c! 787 mm' 9 880 mm' 9 990 mm 
Hawaiian Is. 

Oahu 
USNM 
50612 

4. 1 
7.8 
8.2 

19.6 
21.9 
23.7 
22.8 
48.1 
29.1 
62.8 
61.9 
73.0 
72.3 

5.3 

7.9 
4.8 

0.6 
0.4 

3.9 
4.5 
3.2 

1.8 

12.0 
3.5 
8.9 

4.0 
3.8 
2.5 

4.5 
3.4 
3.0 

5.9 
17 .2 
12.5 

4.9 
5.9 
5.3 
2.2 

27.0 
12.4 

11.5 
13 . 1 

15-2-15 
14-3- 14 

99 
100 
199 

32 

Mexico 
Mazallan 

USNM 
29549 

4. 1 
7.6 
8.1 

20.5 
22.9 
24.5 
23.7 
48 .9 
30.4 
60.7 
62.0 
72.4 
71.8 

5.3 

8.4 
52 

0.6 
0.4 

3.6 
4.1 
3.2 

1.7 

11.4 
3.9 

10.5 

4.7 
4.2 
2.6 

4.2 
3.9 
3.0 

6.3 
17 .5 
11.4 

5.1 
6.0 
5.3 
2.7 

27 .6 
13 .6 

12.1 
11.7 

15-2-15 
13-3-13 

% 
100 
196 

Panama 
Mkl 

USNM 
79310 

3.7 
7.0 
76 

18 .6 
21.6 
23.5 
22.6 
49 I 
28.5 
62.5 
62.1 
72.7 
72.0 

5.3 

86 
5 I 

0.7 
0.5 

34 
44 
3 I 

I 4 

12.8 
37 
9.9 

4.2 
3.9 
2.8 

4.3 
3.6 
3.5 

6.3 
17 .3 
12.2 

5.3 
5.5 
5.2 

27.5 
12.2 

11.6 
12.0 

15-2-15 
13-2-13 

98 
101 
199 

Red Sea 
Massawa 
USNM 
179127 

3.7 
7.2 
7.8 

19 .5 
22.4 
24.2 
23.2 
50.8 
308 
61.5 
62.8 
728 
71 8 

5.3 

91 
45 

0.5 
0.5 

4 I 
47 
36 

1.6 

11.2 
4.0 

II 5 

4.8 
4.1 
2.9 

4.5 
3.6 
3.5 

6.8 
18.8 
14.1 
9.3 

5.7 
5.6 
5.9 

28.2 
13.4 

10.6 
13 . 1 

15-3-15 
14-2-14 

94 

98 
192 

9 1,3 17 mm 
Australia 
Northern 
Terrllory 

USNM 
174074 

3.6 
7.0 
73 

18.5 
216 
23.2 
23.2 
49 . 1 
29.5 
63 2 
62.2 
73.5 
72.8 

5.4 

9.0 
5.5 

0.6 
05 

4.0 
4.8 
36 

1.6 

11.5 
4.2 

12.1 

4.3 
4.1 

3.3 

5.2 
3.7 
3.4 

6.4 
19.7 
16.7 
9.6 

5.8 
6.6 
6.2 

27.3 
13 .6 

11.9 
12.9 

15-3-15 
14-2-14 

88 
90 

174 

9 1,428 mm 
Florida 
USNM 
196831 

3.2 
6.3 
70 

187 
20.4 
23.5 
22.4 
50.4 
297 
619 
62.6 
70.4 

70.3 

5.2 

95 
4.8 

0.6 
05 

4.4 
49 
3.8 

I.J 

12.1 
4.1 

12 .4 

4.4 
4.1 
3.6 

5.1 
3.8 
3.7 

7.0 
19.5 
15.4 
10.4 

6.2 
6.7 
6.3 

27 .5 
13 .7 

12.9 
14.0 

':1 1,775mn 
Guatemal 

Champeric 
USNM 
196822 

3.4 
6.6 
7.3 

20.3 
22 .8 
24 .6 
24.0 
50.1 
29.9 
63.1 
62.5 
74.3 
73 7 

5.8 

8.8 
5 2 

0.6 
0.5 

3.8 
4.7 
3.2 

1.2 

11.8 
4 .0 

4.2 
3.8 

3.5 

5.0 
3.4 
3.7 

6.7 
18.3 
15 .8 
9.8 

6.0 
6.2 
5.4 
8.2 

27.3 
13.8 

11.7 
11.9 



which I regard as conspecific, but they did state in a later account (1905) which repeated the description of phorcysand gave an excel
lent illustration (pI. 1) of it that the species of the genus were" ... very numerous and difficult of separation." 

Meek and Hildebrand's (1923:40) original description of natator from two specimens from the Panama City fish market appeared in 
an account of the fishes of Panama in which they also recognized and described limbatus (including aethalorus as a synonym) as a 
separate species. In their key to the species (p. 37) they distinguished natator in having a shorter and differently shaped snout 
(" ... abruptly narrowed in advance of nostrils ... "), a broader mouth, fewer teeth (26 in natator versus 29 in lim batus in outer row in 
each jaw) and these less serrated, and in having" ... 2 broad indefinite, longitudinal, dark stripes ... " (obviously referring to the two 
borders of upper body color which enclose the lateral stripe or tongue of paler color). I have examined the holotype of natator (USNM 
79310) and am unable to confirm these differences except for the relatively shorter snout (see Table 8 for data on the holotype) which is 
unusually short for eastern Pacific specimens of limbatus but well within the range for specimens from other localities and particularly 
the Atlantic. The possibility suggests itself, but cannot be proven, that the type of nalalor was an Atlantic specimen even though 

purchased at the Panama City fish market. The dental formula of natator is 15-2-15 hence virtually identical with that of the type of 

( 

\ 13-2- 13 
aethalorus g~~~gJWhiCh Meek and Hildebrand (1923) synonymized, as I do likewise, with limbatus. 

Whitley's (1950: 101) description of the subspecies Galeolamna pleurotaenia tilstoni from Australia was based on a holotype and 18 
paratypes, but only fragmentary material remains of this type series except for three early stage embryos of about 140 mm TL. I have 
examined the embryos and the fragmentary material (jaws and skin sample in the Australian Museum) and find that they are referable 
to either limbatus or to amblyrhynchoides; a decision as to which of these two species was involved depends, therefore, on Whitley's 
description. Whitley gave detailed measurements of the holotype and three paratypes, and from these, and in particular the 
measurements of the preoral length and the internarial distance, tilstoni agrees with limbatus rather than the shorter snouted 
amblyrhynchoides. Unfortunately Whitley did not measure the vertical height of the second dorsal fin which is relatively lower in lim
batus than in amblyrhynchoides, but measurememts taken from his figure of the holotype of tilstoni indicate that the fin height is about 
1.9070 TL , hence, although outside the range of both species, is much nearer to limbalus than to amblyrhynchoides. On this evidence I 
synon ymi ze lilsloni with limbalus. Whitley described his paratypes C and F as lacking the pale lateral stripe along the body, and as hav-

. d al f 1 f 13-1-13 d 14-1-14 . I h' h h . h h r b .~. . I d h' . . mg ent ormu ae 0 IIT11 an IT-m ' respective y, w IC suggests t at species ot er t an 1m atus were mvo ve ; t IS view IS 

supported by his measurements of paratype C in which the mouth is too wide, and the first dorsal fin base and the upper caudal lobe 
are too short for limbatus. 

Acceptance that the species discussed above are synonyms of limbatus must take into account the findings that there are differences 
m populations from different areas. Springer (1950) foreshadowed this in noting that "The Florida-Antillean C. limbatus in series 
comparison with Texas specimens of similar size has a longer snout and extremes from the two localities are quite different in super
ficial appearance. The available evidence suggests that natator is a subspecies of limbatus and that its range extends from unknown 
imits in Pacific tropical American waters along the Atlantic mainland coasts from the Orinoco to the Mississippi where it intergrades 
ith the typical/imbatus." My data are too few to be conclusive on Springer's findings, although there is ~ome indication that limbatus 

from the western Gulf of Mexico are born at a smaller size and develop serrations on their lower teeth at a smaller size than do 
pecimens from elsewhere in the Atlantic. I find, however, that these differences and others relating to proportions, vertebral numbers, 
nd to color pattern overlap and intergrade to such an extent when viewed on a global basis that it is not possible to describe significant
y discrete intraspecific groupings from different localities. Whether such description will ever be possible will require a much more in

tensive study using large samples, and coupled with investigations of such factors as migratory behavior and population interchange. At 
the present time the most striking differences that are apparent in regard to the features of proportions and color occur between 
imbatus on the two sides of America. Western Atlantic limbatus are, on average, noticeably shorter snouted than their Pacific (and In
tlian Ocean) counterparts, as evidenced by the data of Table 9. 

Table 9.-Prenarial length as percent of total length in 
Carcharhinus Iimbatus from different oceans. 

Ocean Range Mean n 

Atlantic 2.7-4 .1 3.6 22 
Pacific 3.4-4.4 3.9 21 
Indo-Australian region. 

Indi an Ocean. and Red 

Sea 3.4-4.3 4.0 14 

rable IO.-Freq uency dbtribution of precaudal and caudal ,erlebral number' in Carcharhillll; limballl; (a rrowed range, "ilh a number in the middle are data from other 
aulhors). 

lIanlic 

_cntral and ea,[crn Pacific 

e'lern Pacilic and Ind o-Au,[ralian 
region 

' e'lern Indi an Ocean and Red Sea 

88 89 90 91 

2 

Precaudal 

92 93 94 95 96 

4 4 

2 

.. 

Ca udal 

97 98 99100101 102 90 91 92 93 94 95 96 97 98 99100 10 1 102 103 

2 2 
__ 10_ 

3 2 4 4 

2 

I I 2 

·-86 ~ 
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Differences in color pattern, particularly in the shape of the black tip of the pectoral fin, are detailed in the description on p . 34 
Differences in vertebral numbers are most striking for the few specimens I have from the Indo-Australian region and are summarized iJ 

Table 10. 

Description (see also Table 8).-Moderately large sharks, growing to at least 2.5 m TL. Midline of back smooth,lacking an interdors 
ridge . Upper precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed, overlapping, subcircular in outline in small specimens where they have three longitudinal ridges an 
three posterior marginal teeth, but more nearly rhomboid in larger specimens where they have five to seven ridges and a correspondin 
number of feebly developed posterior marginal teeth and are more regularly arranged in diagonal rows. 

Snout moderately long and moderately pointed in contour. Anterior margin of eye is slightly forward of front of mouth . Nostri 
oblique, the anterior margin of each with a low, pointed lobe. 

15-2 or 3-15 . . 15-2-15 . 15-2-15 . 3 d 14-2-14 d 16-2-16 
Dental formula 14=2 or 3-14 lfl 24 of 34 specimens counted; 15-I or 3- I 5 lfl 5; 13- I or 2- 13 lfl ; an n:L-TI an rs:-rn 

the remaining 2. Upper teeth narrow, erect near the center of the mouth but slightly oblique towards the sides, their lateral margins co 
cave to notched , their medial margins weakly concave, but sometimes weakly notched, both margins fmely serrated although basal 
the serrations are frequently enlarged and somewhat irregular, particularly on the lateral margins; usually two or three small symphsi 
teeth. Lower teeth narrower than upper, erect, with both margins concave and very finely serrated, except in some newborn 
juvenile specimens where the margins are smooth edged or virtually so; one to three small symphysial teeth. 

First dorsal fin moderately high, falcate, and noticeably narrow towards the apex which is sharply rounded or pointed; origin of fir 
dorsal usually above the pectoral axil or very slightly behind it, but sometimes farther posterior and exceptionally almost as far back 
the inner (posterior) corner of pectoral fin. Second dorsal fin moderately high and long, almost equal to anal fin; length of second do 
sal rear tip 1.1-1.6 (mean 1.3) times its height in 44 specimens; origin of second dorsal above or more often slightly anterior to anal fi 
origin. Pectoral fin moderately long, slightly falcate, and sharply pointed distally; origin of pectoral fin usually below the fourth . 
opening but sometimes below and between the fourth and fifth gill openings; outer comer of pectoral when latter is adpressed to trun 
so that its anterior margin is horizontal reaches almost or quite to first dorsal axil in small specimens and to as far back as halfway alo 
first dorsal rear tip in large specimens. 

Color of the body in life was described by Kato (1964) as " ... upper surface from a brownish-gray to a distinct bronze sheen; unde 
sides white; a band of white along the midlevel of the side from the pelvic fm forward to below the 1st dorsal fm." After preservation 
alcohol the same general grayish or brownish color remains, including the tongue of white or pale color which extends along the side. 
addition, both in life and after preservation, all or most of the fins are black tipped, though there is variation in this feature with ag 
and geography. Usually the black tips are more prominent in small specimens than in adults. The outer tip of the pectoral fin is alwa 
black, particularly on the underside. In Atlantic specimens this black mark has a fairly well defmed inner border which may be conv 
or nearly straight but in either case is more or less squarely across the pectoral fin tip, i.e., it extends as far or farther from the tip alo 
the anterior margin of the fin as it does along the distal margin. In Pacific specimens this black mark is oblique, extending farther fro 
the tip along the distal margin then it does along the anterior margin. In specimens from the Indian Ocean, the Red Sea, and the Ind~ 
Australian region, the black mark is usually of the Atlantic type but the Pacific type also occurs as well as intergrades between the tw , 
Apex of second dorsal fm and tip of lower lobe of caudal fin prominently black; apex of flfst dorsal fm and tip (and sometimes mar~ 
of upper lobe of caudal fin narrowly edged with black; outer tip of pelvic fin with a small black mark (larger and more prominent 
Pacific specimens) in half grown and large specimens from all regions, and this is present also in small specimens from the Pacific b 
usually is lacking in small specimens from other regions; anal fm usually pale-colored in Atlantic specimens of all sizes and in larg 
specimens from other regions but frequently it is black tipped in small specimens from the Pacific and in some that I have seen from t 
Indo-Australian region and the Red Sea. 

Vertebral counts of eight specimens are given in Table 8 and of another 125 specimens in Table 1 I . 
Table 10 gives the frequency distribution of precaudal and caudal numbers for four major regions of the total geographic range 

limbatus. Although some of the samples are small and there is overlap, the table indicates that the greatest differentiation is in t~ 
western Pacific and Indo-Australian region. 

Centrum diameter greater than centrum length even in longest monospondylous centra at posterior of abdomen. Diplospondyi 
begins above pelvic base, variably from the front to the rear of the base even in specimens from the same region . Diplospondylous ce 

tra either regular in length or alternating slightly but regularly. The d!=er of penultimate monospondylous centrum was 0.65-0.9 

( 0 77) d th length penultimate monospondylous centrum . 
mean. an e length flfst diplospondylous centrum was 1.14-1.50 (mean 1.30) m 27 specimens. 

The smallest free-living specimen I have seen was 497 mm TL (from Texas), while the largest embryo was 625 mm (from Senegal 
My data (see Material examined) suggest that this considerable variation in size of young at birth is largely geographic, with noticea 
differences between even such proximate localities as the western Gulf of Mexico (where very small young are characteristic) an 
Florida (where medium-sized young have been reported). The largest young, larger than my material, have been recorded frol 
Madagascar, but others not greatly smaller are known from such wide-spaced localities as Brazil, South Africa (Natal), and the Pacifi 
Table 12 summarizes literature accounts of birth size together with information on the number of young per litter. 

Male specimens up to 1,080 mm TL that I have examined have been immature, with clasper lengths ranging from 1.7 to 3.1 % TL; fm 
larger males 1,615-1,870 mm, were mature with claspers of 7.8-8.4%. Clark and von Schmidt (1%5) reported that in their material fm 
Horida, a male 1,260 mm had immature claspers (4.3% TL) but mature testes, another of 1,340 mm was immature (claspers of 4.1 %), whi 
five others, 1,350-1,630 mm, were mature with claspers of 6.5-7.6% TL. Sadowsky (1%7a) noted that a 1,486 mm male from Brazil W ' 

mature, and Bass et al. (1973) stated that males became mature at 1,800 mm in their South African material. Size at flfst maturity I 
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Table H.-Vertebral numbers in 125 specimens of Carcharhinus limbatus. 

Specimens Precaudal Caudal Total 

FSBC VGS 58-216 Florida, Tampa Bay 96 101 197 
FSBC VGS 60-38 Florida, Madeira Beach 96 98 194 
USNM 179114 Florida, Sarasota 96 
USNM 179115 Florida, Sarasota 95 
USNM 179116 Florida, Sarasota 95 
USNM 125765 Mississippi, Biloxi 98 97 195 
USNM 127108 Texas, Bay Chaland 95 99 194 
USNM 116446 Texas, Galveston 95 95 190 
USNM 116446 Texas, Galveston 94 97 191 
UZMK P0688 Mexico, Campeche Bay 98 97 195 

10 specim ens, 
Brazil, Sao Paulo ' 99- 102 195-203 

BMNH 66.4 :10.7 Cape Verde Islands 96 98 194 
USNM 179720 Liberia, Kru Station 97 98 195 
USNM (Uncat.) South Africa, Durban 99 99 198 
USNM (Uncat.) South A frica, Durban 97 99 196 
USNM (Uncal.) South Africa, Algoa Bay 98 93 191 

86 specirn ens, 
South Africa , Natal' 94-102 186-20 1 

(mean 98.5) (mean 195.7) 
USNM 198168 Madagascar 99 102 201 
GVF 2383 Gulf of Thailand 90 92 182 
GVF 2383 Gulf of Thailand 88 94 182 
BMNH 1939.3.23.3 Hong Kong 90 94 184 
SU 13822 Borneo 89 97 186 
UMMZ 177112 Java 90 99 189 
USNM 89089 Marquesas 98 100 198 
USNM 179571 Marquesas 96 100 196 
SU 12715 Hawaiian Islands 100 101 201 
S UI 27 15 Hawai ia n Isla nds 100 101 201 
USNM 62462 Hawaii a n Islands 99 99 198 
UCLA 53157 Galapagos Islands 99 103 202 
UCLA 58-29 Mexico, San Bias 97 99 196 
SU 11889 Panama 98 101 199 

Range (including counts from Table 8) 88- 102 90-103 174-203 

'Counts from Sadowsky (1967a) . 
' Counts from Bass et al. (1973) . 

Table 12.-Size at birth and number of young per litter in Carcharhinus Iimbalus. 

Total length (mm) No. of young 
of full term or per litter No . of Month(s) when 

newly born young range (mean) litters born Locality Source 

380-ca. 450 3-4 (3.9) 10 June Texas Baughman (1942) (as natator) 

00-650 3-9 (usu . 5 or 6) Venezuela Cervigon (1966) 
525-610 3-8 (5 .8) 12 April -June Florida Clark and von Schmidt (I %5) 
540-570 April Florida Springer (1939) 
580-660 Pacific Bigelow and Schroeder (1948) 
600-720 3-8 (5.3) 7 December-May Madagascar FourmanolI (1%1) 

620 1- 10 (6 .7) 26 November-March South Africa Bass et aI . (1973) 
681 4-9 (6) Brazil Sadowsky (1967a) 

685 3-10 South Africa D' Aubrey (1964) 

6 2 January Florida Springer (1940) 

2-7 (5) Hawaiian Islands Tester (see text footnote 4) 
4 Western Australia WhItley (1950) (as li/stom) 

males usually appears to be about 1,500-1 ,600 mm TL acco rding to acco ums by Bleeker (IS52) \\ ho ga\'c .i Itgurc u - fl ( a . 1,
nm) for a Batavian specimen, Clark and von Schmidt (1 965) 1,550 mm for a Florida specimen, and Sacto\\ ," \ (:96~a) I,: 0 mm 10 d 

Irazilian specimen, but Cervigon (1966) reported that maturity in the female was reached at 1,200 mm for his Venezuelan material. B) 
antrast, Bass et aI. (1973) found South African females to be definitely mature only at 1,900 mm. General statements on size al matun
V, but not citing sex, were given by Springer (1939) 5 ft (ca. 1,500 mm) , Bigelow and Schroeder (194S) about 4-5 ft (ca. 1,200-1.5 
11m), and Fourmanoir (1961) 1,700 mm. 

The largest male specimen which I examined was I,S70 mm TL, and the largest female I, S05 mm. However. ' e\eral literature 
ccounts show that limbatus grows much larger. Sadowsky (1967a) reported a female of 2,125 mm from Brazil; Bas et al. (I9~3) 
corded males to 2,260 mm and females to 2,470 mm fro m South A frica: and Te,[er' li,ted male and Icmalc 10 2. -';0 mm fr rr. 11 

awaiian Island. 

4Tester, A. L. 1969. Cooperative shark research and cont rol program. Final repon 196' -69 l'nl\e"t1) of Ha"aU. Honolulu, Hd" 1\.-
ages AI -A36 . 
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Distribution (see also Material examined).-The fairly extensive range of museum specimen s of "mba/u that I have been able tc 
examine demonstrates that it is a worldwide species, predominantly of tropical seas, but occurring at least seasonally in temperat4 
regions in some areas. Although most specimens and reports of it are from continental coastlines, it is also present at many oceani4 
islands, and occasional specimens have been taken far offshore . Despite these last-mentioned occurrences limba/us does not appear t 

be a truly oceanic species. 
TAe detailed distribution given below is based mainly on material seen by me, supplemented by repom In Day (1878), Bigelow an 

Schroeder (1948), Chen (1963-as melanop/erus), Limbaugh (1963), Cervigon (1966), Kato et al . (J 967), adowsky (J 967a) , uita 
Manday (1968), Bass et al. (1973), and Capape (1975) which extend its range to other areas. Of the numerous literature reports 
limbatus, many are mere listings by name only, and these latter, although very likely to be correct, are not included here on that bas 

alone. 
Western Atlantic from southern New England in the north (where limba/us is an occasional and seasonal visitor) southwards 

southern Brazil , including virtually all eastern United States, the Gulf of Mexico , the aribbean Sea, with reliably reported occurrenc 
at the Bahamas, Cuba and at several more easterly localities in the West Indies (the syntypcs were from Martmlque), Venezuela, Bnll 
Guiana, Surinam, and several localities in Brazil to as far south as Cananeia (lat. 250 

). Eastern Atlantic from Senegal and the Ca 
Verde Islands and southwards at Liberia, the Gulf of Guinea, and the Belgian Congo. Red ea and western Indian Ocean where It 

known not only from the east African coast to as far south as the tiP of South Afnca (where it become rare) but also fro 
Madagascar, the Seychelles, and other oceanic islands; eastwards It IS present around India and the Indo-Australian Archipelago fro 
the Gulf of Thailand southwards through Malaya, the Philippines, Borneo, Java, and ew GUlnea to Australia (Western ustrali 
Northern Territory, and Queensland). Pacific Ocean from Hong Kong and Chma (includlllg the Pescadores) in the northwest, t 
Hawaiian Islands, the Marquesas, and Samoa in the central Pacific; and eastward along the Americas from San Diego, alif., in t 
north to Ecuador and Peru in the south, and including the Tres Marias, RevIllagigedos, Clipperton, and Galapagos Islands. 

A record of limbatus (as aethalorus) from Peru by Hildebrand (1946) included data on 3 embryos from a litter of 23 (which would 
remarkedly large for limbatus); two of these embryos are in the U .. National Museum and prove to be brachyurus. 

Tortonese (1938) reported limbatus from the Mediterranean on the basiS of a specimen from Tnpoli, but later (1950) referred t 
specimen to maculipinnis (= brevrpinna). Ben-Tuvia (1953) listed "mba/us from Israel (HaIfa) and Gohar and Mazhar (1964) tabulated 
as a Mediterranean species. More recently Capape (1975) reported it from the Gulf of TUniS. 

Material examined.-AMS IB. 2552, two male and one female embryos, ca. 140 mm (from paratype K of Galeolamna pleurotaen 
tilstom), Timor Sea, Evans Shoal, 6 October 1949; BM H 1961.8.31.4-5, two male embryo, 202 and 207 mm, British Guiana, R. 
McConnell ; UZMK PO 694, male embryo, 300 mm, West Indies, Riise; IFAN 56-899, female embryo, 320 mm, Senegal, Goree, 
November 1961; IFAN (uncat.), four embryos, two males, 320 and 345 mm, and two females, 355 and 365 mm, Senegal, Goree, 
November 1961; IFAN 55-4199, female embryo, 360 mm, Senegal, Goree, 9 December 1961; IFAN 56-126, male embryo, 400 
Senegal, Goree, 8 April 1956; UZMK PO 688, male embryo, 405 mm, MeXICO, Campeche Bay, Laguna de Terrninos, 14 February 191 
J. Frederiksen; USNM 196542, female embryo, 460 mm, Virgin Islands, St. John, Lameshur Bay, I pril 1961, R. Schroeder and 
Randall; IFAN 56-160, male embryo, 465 mm, Senegal, Joal, 7 May 1956; IFAN 56-145, male embryo, 4 5 mm, Senegal, Joal, 9 Ap 
1956, J. Cadenat; USNM 197861, male embryo, 485 mm, South Africa, Natal, Durban, 1962; MV 61-368, female embryo, 490 
Surinam, 1865; USNM 116446, three females, 497 to 577 mm, Texas, Galveston, 7 July 1940, J. L. Baughman; US M 127117, fern 
513 mm, Louisiana, Grand Terre, 2 July 1930, I. Ginsburg; IFA 56-125, male embryo, 515 mm, Senegal, Joal, 8 pril 1956, 
Cadenat; USNM 43435, male embryo, 520 mm, Florida, Key West, 1889, J . A. Henshall ; DIRU, male embryo, 530 mm, South Afri 
Algoa Bay; USNM 125765, female, 535 mm, Mississippi, Biloxi , September 1931, S. Springer; UZMK PO 693, male, 543 mm, W 
Indies; RNH 7385, two males, 555 and 583 mm [syntypes of Carcharias (Prionodon) pleuro/aenial. Batavia, Bleeker; BM 
69.5.14.12-13, two males, 560 and 685 mm, Seychelles, E . P . Wright; UMMZ 177112, female, 573 mm, Java, Batavia, 6-15 May 19 
J. D. F. Hardenberg and C. L. Hubbs; FSBC VGS 60-38, male embryo, 580 mm, Florida, Madeira Beach, 26 April 1960, J. Hurlb 
Jr.; UCLA 53-157, female embryo, 598 mm, Galapagos Islands, Bartholomew Island, 5 January 1953, B. W. Halstead and Bunk 
BMNH 1867.11.28, male, 585 mm [syntype of Carcharias (Prionodon) pleurotaenial. Batavia, P. Bleeker; MRAC 71165, m 
embryo, ca . 590 mm, Belgian Congo, Moanda, August 1947, Dartevelle; NMV 61-370 and 61-403, two females, 595 and 625 
India, Malabar, 1886; ISZZ 4472, mounted skin of female, ca. 600 mm (type of manuscript species Carcharias abbreviatus, and s 
type of Carcharias ehrenbergl), Red Sea, Hemprich and Ehrenberg; SU 52845, male embryo, 600 mm, Brazil, Vitoria, 9 Decem 
1944; SU 13822, male, 600 mm, Borneo, Sandakan, 1929, A. W. Herre; USNM 179571, female, 605 mm, Marquesas Islands, u 
Hiva, 21 March 1954, Heeny Yuen; USNM 79299, female, 615 mm, Panama Market, 21 April 1911, S. E. Meek and S. F. Hildebran 
IFAN 56-128, female embryo, 615 mm, Senegal, Joal, 10 April 1956, J. Cadenat; RNH 7387, male, 615 mm, Batavia, 1852, P. Bleek 
BMNH 1939.3.23.3, female, 615 mm, Hong Kong, Herklots; NMV 61-356, female, 617 mm, Hong Kong, 1892; SMF 5912, male, 
625 mm, Galapagos Islands, 1 October 1962, I. Eibl-Eiblesfeld; IFAN 56-127, male embryo, 625 mm, Senegal, Joal, 10 April 1956, 
Cadenat; GVF 2383, male, 630 mm, and female, 680 mm, G~f of Thailand, Trat Province, ca. 11 "33 'N, ca. 102 °46 'E, 15-20 Aug 
1960; USNM 198168, female, 645 mm, Madagascar, Nossi Be, 21 March 1964, R. F. Cressy; ANSP 89089, female, 646 mm, Marqu 
Islands, Nuku Hiva, 21 March 1937, Vanderbilt South Pacific Expedition; USNM 179720, male, 647 mm, Liberia, Kru Station, 15 a 
tober 1952, G. C. Miller; SMF 5778, female, 650 mm, Galapagos I lands, Indefatigable Island, 1960, 1. Eibl-Eiblesfeld; IRS 691 
male, 660 mm, Gulf of Guinea, S. of Ile Principe, 24 January 1938, Mercator; BMNH 69.5 . 14.11, female, 660 mm, Seychelles, E. 
Wright; MNHN 97-719, male, 662 mm, Gulf of California, Diguet; UCLA 58-304, male, 663 mm, Panama Bay between Punta 
Hicacal and Rio Pasiga, 7-9 September 1958; FSBC VGS 58-216, male, 686 mm, Florida, Tampa Bay, 23 August 1958, G. O'N 
SMF 5222, female, ca. 690 mm, Galapagos Islands, Abingdon Island, 1957,1. Eibl-Eiblesfeld; USNM 50612, male, 693 mm (holot 
of Carcharias phorcys), Hawaiian Islands, Oahu, Honolulu, 1901, D. S. Jordan and B. W. Everrnann; BMNH 66.4.10.7, female, 6 
mm, Cape Verde Islands, R.T. Lowe; USNM 62462, male, 710 mm, Hawaiian Islands, Kauai, Hanalei Bay; MNHN 3468, mount 
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skin of male, ca. 720 mm [syntype of Carcharias (Prionodon) limbatusj, Martinique, P\t:e ; USNM 62482, male, 725 mm, Hawaiian 
Islands, Kauai, Hanalei Bay; USNM 61233, female, ca. 725 mm, Hawaiian Islands, Albatross; NMV 61-369, male , 730 mm, ChlOa, 
Post; SU 12715, two males, 731 and 733 mm (paratypes of Carchariasphorcys), Hawaiian Islands, Oahu, Honolulu, 1901, D . S. Jor
dan and B. W. Evermann; USNM 100994, female, ca. 750 mm, Mexico, Guerrero , Zihuantanejo, 17 March 1935, L. A. Walford; 
NMV 61-392 and 61-451, two females, 765 and 790 mm, Red Sea, Hanfela, 1897; NMV 61-450 and 61-453, male, 765 mm, and female, 
840 mm, Red Sea, Shumma Island, Massaua, 1896; USNM 46851, male, ca. 775 mm, Mexico, Baja California, Concepcion Bay, 
Albatross; USNM 29549, male, 787 mm (syntype of Carcharias aethalorus), Mexico, Sinaloa, Mazatlan, C. H. Gilben; SU 11889, 
female, 790 mm, Panama, 1896, C. H. Gilbert; QMB 1.6882, female, ca. 790 mm, Queensland, Salamander Rocks, February 1940, G 
Coates; ISZZ 15990, female, 800 mm, Panama, Stanford University; BMNH 1903.5 .15.337, male, 845 mm, Pacific Panama, D. S. 
Jordan; UCLA 60-51, female, 847 mm, Mexico, Baja California, Bahia las Animas, 25-26 January 1960; USNM 127108, female, 850 

m, Texas, Bay Chaland, 2 August 1930, I. Ginsburg; NMV 61-430, female, 850 mm, California, San Diego, January 1874, Stein
achner; UCLA 58-29, two males, 861 and 1,053 mm, Mexico, Nayarit, San BIas, 3 February 1958; UCLA 58-46, female, 870 mm, 

Mexico, Sinaloa, off Isla San Ignacio and Isla Macapule, 10-14 February 1958; USNM 197366, female, 874 mm, MissisSIPPI, off 
ascagoula, P. J. Struhsaker; USNM 79310, female, 880 mm (holotype of Carcharhinus natator), Panama City Fish Market, 26 

January 1911, S. E. Meek and S. F. Hildebrand; GVF 2467, two females, 886 and 915 mm, Gulf of Thailand, Trat Province, ca. III °56'N to 12 °03 ' N, ca. 102 °14 '30"E to 102 °17 '45 "E, 12 January 1961 ; UCLA 58-47, female, 907 mm, Me:\lco, inaloa, ~outh 01 

~ahia Topolobampo, S of Isla San Ignacio and Isla Macapule; SMF 3592, mounted skin of female, ca. 965 mm (syntype of Carcharias 
ehrenbergl) , Red Sea, 1828, E. RUppell; USNM 179127, female, 990 mm, Red Sea, Massawa, 1-6 April 1962, E. Clark; USNM 170487, 
female, ca. 1,030 mm, Philippine Islands, South Tumindao Island, 26 February 1908, Albatross; USNM 197365, male, 1,080 mm, 
~ouisiana, S of Grand Isle, 29"05 'N, 89°56 'w, 26 September 1961, Oregon; AMS IB.3803, jaws of male, 1,230 mm (paratype of 
Galeolamna pleurotaenia tilstont), Australia, Northern Territory, Jordan Bay, Bathurst Island, 5 September 1949, A. J. Mandell; 
USNM 174074, female, 1,317 mm, Australia, Northern Territory, Cape Amhem, 21 August 1948, R. R. Miller; USNM 179116, 
[emale, 1,400 mm, Florida, Sarasota, Midnight Pass, 9 June 1963, Cape Haze Marine Laboratory; RNH 2538, mounted skin of 
female, ca. 1,410 mm, Java, Kuhl and van HasseJt; USNM 196831, female, 1,428 mm, Florida, Dade County, Virginia Key, 8 April 
1962, J. Coles, C. D'asaro, and S. Gruber; USNM 196821, female, 1,485 mm, Florida, Dade County, Virginia Key, 8 Apri11962, J 
Coles, C. D'asaro, and S. Gruber; AMS IB.2421, jaws and skin sample of female, 1,545 mm (holotype of Galeolamna pleurotaenia 
lilstont) , Western Australia, Joseph Buonaparte Gulf, Van Cloon Reef, 15 September 1949, K. Godfrey; USNM 179115, male, 1,600 
mm, Florida, Sarasota, Midnight Pass, 9 June 1963, Cape Haze Marine Laboratory; USNM 179112, mature male, 1,615 mm, Florida, 
Sarasota, 1 mi W of Midnight Pass, 27 May 1963, Cape Haze Marine Laboratory; USNM 196790, mature male, ca. 1,670 mm, EI 
Salvador, 5 February 1962, R. Whitney; USNM 179114, female, 1,770 mm, Florida, Sarasota, Midnight Pass, 6 June 1963, Cape Haze 
Marine Laboratory; USNM 196822, mature male, 1,775 mm, Guatemala, Champerico, 7 February 1962, R. Whitney and S. Kato; 
USNM 196830, female, 1,805 mm, Florida, Dade County, Virginia Key, 8 April 1962, J. Coles, C. D'asaro, and S. Gruber; USNM 
79113, female, 1,805 mm, Florida, Sarasota, Midnight Pass, 5 June 1963, Cape Haze Marine Laboratory; USNM 196598, mature 

male, 1,870 mm (discarded except for jaws), Hawaiian Islands, Oahu, Honolulu, August 1961 . 
Also jaws at several institutions, including SAMC 18219, from Natal, 1931, C. L. Biden; and SMNS I 642 !12 , from Red Sea, Koseir, 

1870. 

Carcharhinus amblyrhynchoides (Whitley, 1934) 
Figures 19, 20 

Gillisqualus amblyrhynchoides Whitley, 1934: 189-191, text fig. 4. Holotype, female, "nearly two feet long" (610 mm), Australia, 
ueensland. 

iagnosis.-Moderate-sized sharks, up to 1.66 m long , lacking an interdorsal ridge; tips of pectorals, first and second dorsals, and 
lower lobe of caudal fin black, and to a lesser extent the pelvics, while the upper caudal is frequently dusky margined; snout shon and 
moderately pointed; internarial width 1.0-1.2 in preoral length; origin of first dorsal over or slightly posterior to pectoral axil; apex of 
first dorsal sharply rounded or pointed; origin of second dorsal about over or slightly in front of anal fin origin; height of second dorsal 

3.1-3.7070 TL and 1.0-1.2 in length of its rear tip; dental formula 15-1 to 3-15 . upper teeth narrow erect to slightly 
14 or 15 -1 to 3-14 or 15 ' , 

blique, concave to weakly notched laterally and medially, with slightly coarser serrations basally; lower teeth erect, serrated; no ob
vious discrete series of enlarged hyomandibular pores alongside corner of mouth; precaudal centra 78-96; caudal centra 90-101; total 
centra 168-193; diplospondyly begins from one-third along pelvic base to just behind pelvic axil; diplospondylous centra either regular 
or alternating slightly in length; penultimate monospondylous centrum 1.0-1.4 lime \\ider than long 

This Indo-west Pacific species is very like limbatus, and these two, together with brevipinna, differ from all other species of Car-
harhinus in having the following combination of characters: no interdorsal ridge, a pointed spout, noticeably narro ..... erect upper 

teeth, and black tips on several fins but always including (except in young brevipinna) the pectorals, second dorsal, and lo ..... er lobe of 
audal. A feature which readily separates amblyrhynchoides and Iimbatus from brevipinna is that they have the fust dorsal origin over 
r just behind the pectoral axil whereas in brevipinna it is over or behind the inner pectoral comer. Compared .... ith Im/balus, 
mblyrhynchoides differs in being relatively shorter snouted and having a higher second dorsal fm. Details of these difference are gl\en 
n the account of limbatus (p. 30) where it is shown that the firmest criterion is the preoral:internarial ratio which in ambl} rhyn ch o ides 
is 1.0-1.2 (mean 1.1) in 7 ~pecimens and in IlIllbulus is 1.3-1. 7 (mean 1.5) In 57 specimen~. 



a 

(( ((( 

b 
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Figure 19.-Carcharhlnus amblyrhynchoides, GVF 2387, 1,551 mm TL, female from Gulf of Thailand: a, left side; b, underside of head; c, enlarged left nostril . 

Figure 20.-Carcharhlnus amblyrhynchoides, USNM 32705, 530 mm TL, female from " 'ndian Archipelago": right upper and lower teeth (symphysis to the right); inset teeth 
are enlarged fifth upper and lower teeth. 
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Nomenclatural discussion.-This species is very poorly known, probably because of its close similarity to limbatus. Bleeker (1852) con
fused it with limbatus, as evidenced by his remarks following his description of pleurotaenia (= limbatus) from Batavia, and by an un
published Bleeker plate in the Leiden Museum which is labelled as pleurotaenia but is clearly amblyrhynchoides (see my Discussion, p. 
31). Fowler (1941) similarly described as pleurotaenia two specimens of amblyrhynchoides, one from the Philippines, the other from 
the "Indian Archipelago." Whitley's (1934:189) account of a specimen, as a new species am blyrhynch 0 ides, from Queensland, 
Australia, provides, therefore, the oldest valid name for the species. Whitley's specimen had earlier been reported, by name only, as 
Carcharhinus amblyrhynchos Bleeker by Ogilby (1915, 1916), but Whitley rightly indicated that it could not be that species. Whitley 

gave an excellent description, with illustrations, of his only specimen, but I find that his statement that the dental formula is 13-1-13 
II-I-II 

is incorrect; I have examined the holotype, and the formula is ~;~i~~; . A summary of the original description appeared in Whitley 

(1940:94), while subsequently Marshall (1964) stated that amblyrhynchoides is common in the waters of North Queensland. 
The few specimens known of amblyrhynchoides show little variation, except that the holotype has a markedly lower number of 

precaudal centra than the others (see Table 13). In the absence of other evidence, and particularly until more Australian specimens 
become available, I am not placing weight on this difference as almost comparable variation occurs in the closely related limbatus (see 
p.34). 

Description (see also Table 13).-Moderately large sharks, growing to at least 1.7 m TL. Midline of back between dorsal fins smooth, 
lacking an interdorsal ridge. Upper precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed and overlapping except in small specimens where they are almost or just contiguous, subcircular in 
outline with three longitudinal ridges and three feeble posterior marginal teeth in small specimens, but more nearly rhomboid with five 
ridges and teeth in larger specimens. 

Snout short but moderately pointed in contour. Anterior margin of eye is above or usually slightly anterior to front of mouth. 
Nostrils oblique, the anterior margin of each with a low, pointed lobe. 

al f ul 15-1 to 3-15 . h f" d 15-2-15 . d /5-3-15 . Dent orm a 14=2 or 3-14 In tree 0 SIX specImens counte ; r;:r:T) In two; an 15-1-14 In one. Upper teeth narrow, erect 

at the center of the mouth but slightly oblique towards the sides, their lateral margins concave to notched, their medial margins weakly 
concave, both margins finely serrated although the serrations are sometimes larger and slightly irregular basally; one to three small sym
physial teeth. Lower teeth narrower than upper , erect, concave on both margins, and very finely serrated; one to three small symphysial 
teeth. 

First dorsal fin moderately high and noticeably narrow towards the apex which is sharply rounded or pointed; origin of first dorsal 
above the pectoral axil or very slightly behind it. Second dorsal fm moderately high and long, almost or quite equal to anal fin; length 
of second dorsal rear tip 1.0-1.2 (mean 1.1 in seven specimens) times its height; origin of second dorsal above or more often very slightly 
anterior to anal fin origin. Pectoral fin long, slightly falcate, and sharply pointed distally; origin of pectoral about below the fourth gill 
opening; outer corner of pectoral when latter is adpressed to trunk so that its anterior margin is horizontal reaches to or just behind first 
dorsal axil. 

Color after preservation in alcohol is gray or brownish gray above, white or pale below with a band of this lighter color along the 
midlevel of the side from the pelvic fin forward to below the first dorsal fin. Most of the fins dusky or black tipped, as follows: outer tip 
of pectoral with a prominent black mark, particularly on the underside where the mark is more or less squarely across the tip (i .e., the 
mark extends about as far along the anterior margin as it does along the distal margin); apex of first and second dorsal fins dusky to 
black; tip of lower lobe of caudal black, and frequently the anterior and terminal margins of the upper lobe have dusky margins; 
anterior (outer) tip of pelvic with a small dusky mark; anal fin usually pale colored. 

Vertebral counts as in Table 13. A count of one other specimen (BMNH /925.7.20.14-16, Gulf of Aden) was as follows: precaudal 
90, caudal 93 +, total 183 +, giving ranges for all specimens of 78-96 precaudal, 90-101 caudal, and 168-193 total vertebrae. 

Centrum diameter greater than centrum length even in longest monospondylous centra at posterior of abdomen. Diplospondylous 
centra regular or alternating slightly and regularly in length. Diplospondyly usually above pelvic base, variably from the anterior third 
to the posterior of the base, but behind base, about midway between pelvic axil and rear tip of pelvic fin, in the holotype of amblyrhyn-

choides. The dlength of penultimate monospondylous centrum was 0.73-0.97 (mean 0.82) and the 
lameter 

length penultimate monospondylous centrum was 1.26-1.86 (mean 1.59) in six specimens. 
length first diplospondylous centrum 

The smallest, apparently free-living specimen I have seen was 515 mm TL, and the largest embryo was 550 mm. Juvenile males, up to 
884 mm long, had clasper lengths of 2.0-2.40/0 TL. No information is available on size at maturity, or number of embryos per litter, etc. 
The largest specimen known is a female of 1,665 mm TL. 

Distribution (see also Material examined).-The holotype of amblyrhynchoides was from Queensland , Australia, while the few other 
specimens known are mostly from the Indo-Australian region (Batavia, Borneo, "Indian Archipelago," Gulf of Thailand) and 
eastwards at Cochin China and the Philippine Islands, and westwards at the Gulf of Aden. 

Material examined.-NMV (uncat.), four embryos, three males, 252-262 mm, and one female , 257 mm, southern Arabia (Gulf of 
Aden), Qishn, 1902, W. Hein; BMNH 1925.7.20.14-16, two embryos, male, 425 mm, and female, 435 mm, Gulf of Aden, A. 
Ehrenreich; MNHN 7802, male, 515 mm, Cochin China, Harmand; USNM 151228, male embryo, 520 mm, Philippine Islands, Manila 
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Table 13.-Carcharhinus amblyrhynchoides, proportional dimensions in percentage of total length . 

Snout tip to 

outer nostrils 

eye 

mouth 
1st gill opening 

3d gill opening 

5th gill opening 

pectoral origin 

pelvic origin 

1st dorsal origin 

2d dorsal origin 

anal fin origin 

upper caudal origin 

lower caudal origin 

Nostrils 
distance between inner corners 

Mouth 
width 

length 
Labial furrow lengths 

upper 

lower 
Gill opening lengths 

1st 

3d 

5th 
Eye 

horizontal diameter 

I st dorsal fin 
length of base 

length posterior margin 

height 

2d dorsal fin 

length 0 f base 

length posterior margin 

height 

Anal fin 

length 0 f base 
length posterior margm 

height 
Pectoral fin 

length of base 
length anterior margin 

length distal margin 

greatest width 

Pelvic fin 
length of base 

length anterior margin 
length distal margin 
length of claspers 

Caudal 
length of upper lobe 

length of lower lobe 

Trunk at pectoral origin 

width 

height 

Dental formula 

Vertebrae 

precaudal 
caudal 

total 

d 515 mm 

Coch in Ch ina 

MNHN 7802 

3.3 

6.0 

6.2 

23.6 

23.2 

48.4 

30.4 

59.9 

60.7 

72.3 
71.5 

5.8 

9.7 

6.3 

0 .8 

0 .8 

4 .8 

2.0 

10.5 

4 . 1 

10.3 

4.4 

4.0 

3.7 

5.0 
3.3 

3.9 

6.0 
186 

14.2 

9.3 

4.9 

6.4 
6.1 
2.4 

29.3 

13 .6 

15- 1- 15 
14-3-14 

91 
91 

182 

'H olotype of Gillisqualus amblyrhynchoides. 

r::J 520 mm 

Philippines 

Manila Mkt. 

USNM 151228 

2.9 

6.0 

6 .0 
17 .7 

20.2 
22 . 1 

21.0 

46 .9 

27.9 

62 .2 

60.8 

73.0 

72.1 

6.0 

8. 1 
4.8 

0.6 

0.4 

3.5 

4.0 

2.9 

1.9 

12.9 

3.3 
8.6 

4.4 
3.7 

3.1 

4.8 

3.1 
3. 1 

5.8 

16.3 
11.3 

5.6 

6.2 

5.4 
2. 1 

27 . 1 

11 .8 

12. 1 

12.7 

15-3-15 
15-1 -14 

96 
95 

191 

9530 mm 
Indian 

Archipelago 

USNM 32705 

3. 1 

6.6 

6.8 
17 .7 

20.6 

22 .5 

21.9 
49 .2 

28 . 1 

58.5 

59. 1 
70.7 

70.2 

5.8 

9.4 

5.5 

0.7 

0.5 

4.3 
4.5 

3.4 

1.9 

12. 1 

3.9 

10. 1 

5.3 

3.8 

3.7 

4.9 

3.4 
3.5 

5.7 

18 .3 

13 .2 

4.5 

6. 1 

5 .8 

28.5 

13.4 

13 .2 

13 .6 

15-2-15 
15-1-15 

94 

95 
189 

19595 mm 

Australia 

Queensland 

QMB 1.2003 

2.9 

6.4 

6.9 

19.0 

24 .7 

22 .6 

46 .8 

29 .8 

60 .0 

59.5 

71.9 

71.0 

6.2 

10.3 
5.6 

0.5 

0.4 

3.7 

4.4 

30 

1.8 

11.8 

3.5 

5.0 

3.9 

3.2 

5.4 

3.5 
3.9 

6.7 

6.0 

6.0 
6.7 

28 .6 

12.8 

12.6 

15-2- 15 
15-1-15 

78 

90 
168 

r::J 808 mm 
Gulf of 

Thailand 

GVF 1548 

2.8 

6.3 

6.6 
19 .2 

21.3 

22 .8 
21.5 

47 .2 

28.7 

60.2 

61.3 
72.4 
71.6 

5 .6 

8 .8 

5.0 

0.6 

0.4 

3.7 

4 . 1 

2.8 

1.6 

11.8 

3.8 

12.6 

4 .6 

4.0 

3.5 

5. 1 

3.4 
3.4 

6.8 

18 .6 

15 . 1 

9.9 

5.7 

6.6 

5.8 
2.0 

28 .2 

13.5 

12.8 

14.5 

15-3-15 
14-2-14 

93 

95 
188 

r::J 884 mm 

Gulf of 

Thailand 

GVF 1548 

2.5 

5.6 

5.9 

17 .5 

19.7 

21.2 

20.3 

48 . 1 

28.6 

59.6 

60.5 

72.0 
71.3 

5.5 

9.0 
4 .9 

0 .6 

0 .3 

4.3 

4.6 

3.3 

1.5 

11.4 

4.6 

10.9 

5.1 

4.2 

3.6 

5.3 
3.7 

3.7 

7. 1 

18.4 
14.5 

10. 1 

5.6 

6.4 

5.9 
2.4 

29 .0 

13 .8 

12.1 
14 . 1 

15-2- 15 
14-3- 14 

92 

101 
193 

9 1,55 1 mm 
Gulf of 

Thailand 

GVF 2387 

2.8 

5.9 

5.3 

18.8 

21.2 

23 .9 

21.4 

49 .8 

29.6 

63.0 

63.2 
74.4 

73.6 

5.4 

9.3 

5.4 

0 .5 

0.4 

4.6 

5 .6 

3.9 

1.2 

12 .0 

3.7 

12.0 

4 .9 

4.2 

3.4 

5 .0 
3.4 

3.4 

7.2 

19.7 

17 .5 

10.4 

5 .9 
7. 1 

6.9 

27.7 

14.9 

14.2 

16. 1 

Fish Market, 21 April 1909, Albatross; USNM 32705, female embryo, 530 mm, Indian Archipelago; RNH 17955, male embryo, 5 
mm, October 1947, Zool. Lab . Utrecht; RNH 4264, female, ca. 560 mm, Borneo, 1826, C. A. L. H . Schwaner; QMB 1.2003, femaJ 
595 mm (holotype of Gillisqualus amblyrhynchoides), Australia, Queensland, Cape Bowling Green, June 1914, H. Harris; NMV (u 
cat.), female, 660 mm, Batavia, 1855; GVF 1548, two males, 808 and 884 mm, Gulf of Thailand, Chol Buri Province, Chol Buri Ba 
13 "20 'N to 13 "27 'N, 100 °45 '15 ''E to 100 °57 'E, 7-9 December 1957; GVF 2387, two females, 1,551 and 1,665 mm, Gulf of Thailan 
Trat Province, Goh Kut, 11 °44 'N, 102 °35 ' 18 ''E, 10-20 August 1960. 
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Carcharhinus brevipinna (Miiller and Henle, 1841) 
Figures 21, 22 

c 

~ ..... ,.,. ~" 

d 

Figure 21. - Carcharhinus brevipinna, NMV 2901 (old number), 1,020 mm TL, male from Red Sea; a, left side; b, underside of head; c, enlarged left nostril; d, undenlde of 
snout of DIRU (uncat .), 852 mm TL, fema le from Algoa Bay, South Africa. 
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Figure 22.-Carcharhinus brevipinna, USNM 109957, from Florida: rig ht upper and lower teeth (sym physis to the right); inset teeth are enlarged fifth up~ and 10"., l«Ih . 

Carcharias (Aprion) brevipinna MUller and Henle , 1841 :31 -32, pI. 9. Holotype, 30 in 3 lines (768 mm) long, Ja\a . 
/sogomphodon macu/ipinnis Poey, 1865:191-192, pI. 4, figs. 2, 3. Female, 1,715 mm, Cuba. 
Uranga nasuta Whitley, 1943 : 115-117, text fig . 1. Female, 727 mm, Queensland, Australia. 
Ga/eo/amna Jow/eri Whitley, 1944 (in part):255-256, fig. 2. Holotype, male, about 5V2 ft (1,676 mm) long. Western Au tIaha, 

Exmouth Gulf. 
Longmania ca/amaria Whitley , 1944:257-259, text fig. 4. Head and tail of specimen, about 5 V2 ft (1,6 6 mm) lon , \\ estern 

Australia, Busselton . 
Carcharinus johnsoni Smith, 1951 :88-92, text figs. I, 2. Holotype, female, 1,170 rnm, South frica: paratype, female, -5 mm, 

South Africa. 
Aprionodon caparti Poll, 1951 :41-46, text figs . 16. 17, 18. Holotype, male, 835 mm, Angola; t\\O paratype~. femal • --~ and -

mm, Angola. 



Diagnosis.-Large sharks, up to 2.78 m long, lacking an interdorsal ridge; fin tips without dark markings in newborn specimens bu 
becoming increasingly dusky to black with growth so that in subadults the second dorsal , anal, pectorals, and lower lobe of caudal arc 
clearly black tipped, as may also be the first dorsal and upper lobe of caudal and sometimes the pelvics as weU; snout long and pointec 
or sharply rounded; internarial width 1.5-1.8 in preoral length; origin of flfSt dorsal fin over or behind inner pectoral comer; apex 0 
flfst dorsal sharply rounded to pointed; origin of second dorsal about over or usually sbghtly behind anal fin origin; height of secone 

. . . 16-2-16 15 to 18-2 or 3-15 to 1 
dorsal 1.8-2.6% TL and 1.4-1.9 In length of ItS rear tiP; dental formula usually 15 or 16-1 -15 or 16 but may be 14 to 17-1 to 3-14 to 1 

upper teeth narrow, erect to sbghtly oblique, concave laterally and medially , With Uniform serrations; lower teeth slightly obbque 
usually smooth edged; no obvious discrete series of enlarged hyomandibular pores alongside corner of mouth; precaudal centra 76-91 
caudal centra 84-96; total centra 155-185; diplospondyly begins from pelvic axil to sbghtly behind pelvic rear tip; diplospondylous ce 
tra usually regular but sometimes alternating in length; penultimate monospondylous centrum 1.0-1.2 times wide as long. 

Two other smooth-backed specie, IImbatus and amblyrhyncholdes. share with brevipinna the common features of a pointed snou 
noticeably narrow, essentially erect upper teeth, and a definite color pattern including black tips on at least the pectoral and second do~ 
sal fms and the lower lobe of the caudal (though in brevipmna the e markings are acquired gradually, being absent in newborn an 
young specimens, hence some cautIOn is needed in identifying Juveniles) . In general, brevlpmna has smaller fins and is more slend 
bodied than either limbatus or amblyrhynchoides, and its lower teeth are smooth edged However, it can more readily be iden tified 
the position of its flfst dorsal origin which is either over or slightly behind the inner pectoral comer whereas in limbatus and amblyrhy 
choides it is much farther forward, usually over or Just behind the pectoral axil. 

Nomenclatural discussion.-The long-standmg acceptance of brevlplnna (M!iller and Henle, 1 1 :31) as a species of Aprionodo 
rather than of Carcharhinus to which it really belongs was denved from two facts as follows: fir tly that brevlpmna was based on ave 
young specimen (holotype was 785 mm long), and secondly that such young (newly born) specimens have upper teeth which are elthe 
smooth edged or so feebly serrated as to give the impression of being smooth edged. Only in peclmens of bghtly larger ize are t 
upper teeth regularly and noticeably serrated Under these circumstances it is not 5urpnsing that all of the early literature repons Cl 
brevlpinna were of young specimens, less than about 900 mm long. Considering that the size at birth of brevlpinna is usually about 7 
mm, this means that the adults would have to be relatively large harks, of the order of 2 m long. The absence of any references 
brevipinna adults in the early literature suggested either that no adults had been taken, which would be most unu ual, or that the adul 
were masquerading under some other name. In the pre ent study, the e amination 01 a wide ize range of specimens confmned that t 
latter situation was involved, and that the adult of brevlpmna had been de ribed ~ early as 1 65 by Poey under the narn 
maculipinnis. The serrated upper teeth of macullpmnts place It In Carcharhmus, but there is an adequate sene of intermediate- iz 
and small specimens to demonstrate that such teeth are replacements, dunng juvenile life, for the smooth-edged teeth of brevlpmna. I 
is surprising that this transition in dental characteristics and its nomenclatural equelae were not elucidated sooner, for as long ago 
1853, Bleeker, in reporting two small specimens of bre~'lpinna from BataVla, noted that with a good lens he could see serrations on the, 
upper teeth, and in consequence assigned them to the subgenus Pnonodon (= Carcharhmus). However, omplicatlng the Issue IS t 
unusual change in the color pattern of brevlpmna as the anlmal grows. 0' ubre> (1964) ummarized this for her South Afnc 
material which she recogrtized as maculipinnts by saying " In young specimens there are no marking but in specimens of between 2 an 
3 feet in length the second dorsal becomes tipped With black while the anal, lower caudal and pectoral finS are dusky-tipped . U 
specimens of over 4 feet in length the tiPS of the second dorsal, anal, lower caudal and underside of the pectorals are black. The pelVl 
usually have no markings." By contrast, in other species of Carcharhinus with black-tipped fins, the black markings are usually mor 
promment In small specimens than 10 large. and tt.:nd to fade \\ Ith gro\\lh in adult . In \ le\\ 01 t hi It i not 0 urpri ing \\ h~ oren, 11111 

based on a Juvenile with pale fms, was not as\0(13tt.:d \\ith lI1aCIIllpifllll~ \\hiLh \\a\ de lribed Irom ..In adult \ ·th blaLk-tipped flO I 
also explains why Whitley (1944) separated his calamana (adult with black fin tip) from his clo ely similar nasuta Uuvenile with pal 
fms), which two species are also referable to brevlpinna. 

In light of the above comments, and bearing in mind the several distinctive features of proportions, teeth hape, dental formulae 
and vertebral characters including the unusual position at which displospondyly occurs, it is po sible with confidence to treat as con 
specific the several species discussed below. The only feature in which there is marked variation i in vertebral numbers, with spectrnen 
from the western North Atlantic having lower counts than those from the eastern Atlantic, Mediterranean, Red ea, Indian Ocean, an 
western Pacific. However, this difference in counts is bridged by specimens from the western South Atlantic; In consequence I canna 
justify the recognition of subspecies of brevlpinna such as I had previously considered (Garrick 1967) and of which one (brevlpin 
brevi pinna) was noted by Krefft (1968). 

The holotype of brevipinna is a mounted skin (R H 2525) from Java in the Leiden Museum, and is clearly the pecimen describ 
and well illustrated in the original account of the species in MUlIer and Henle (1841 :31, pI. 9) . The upper teeth are essentially smoot] 
edged, but on some of them there are rather indistinct serrations towards the bases according to Boesemans who examined them afte 
removing a coat of varnish with which they had been covered. These incipient serrations could be expected, for in two other comp 
able-sized specimens that I have seen, of 720 and 757 mm long, the upper teeth were already serrated, whereas in two of 640 mm th 
were smooth . 

Poey's description (1865:191) of maculipinnis. supported by his later account (1876) in which he gave additional comment an 
description, was based on a female specimen of 1,7 15 mm from Cuba. I do not know if the holotype is still in existence, but the descri 
tion of it is very good, and the illustrations of the teeth and dermal denticles substantiate it as an adult of brevipinna as here recognized 

Whitley (1939:231) recorded from Queensland , Australia, a small, 780 mm, specimen of brevipinna in which the upper teeth we 
still smooth, and in so doing noted that brevipinna differed in various proportions from Aprionodon isodon. type species of the genu 

SM. Boeseman, Curator of Fishes, RIJksmuseum van NatuurltJke Histone, Raamsteeg 2, Lelden, ethertands. pers. commun. October 1963 
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Aprionodon. Accordingly, Whitley proposed for brevipinna a new genus Longmania. Although Whitley was correct in removing 
brevipinna from Aprionodon, he did not realize that brevipinna was a growth stage of a Carcharh in us species, and, judging by his later 
accounts where he described brevipinna specimens under three new specific names and two further generic names, including a new 
genus, he does not seem to have been clear as to its characterization and status. 

The first of these Whitley taxa was Uranga nasuta, a new genus and species described (1943: 115) from a recently born specimen, 727 
mm long, from Queensland, Australia. Several characters supposedly separating Uranga from Longmania were given in the generic 
diagnosis of the former, but none of these (first dorsal fin height, second dorsal size relative to anal fin, etc.) can be confirmed except 
that Uranga had serrated upper teeth . The holotype of U. nasuta was not preserved , other than for some of the teeth and a sample of 
skin (AMS IB.1222) which I have examined in the Australian Museum. These fragments, together with Whitley's description of nasuta, 

its dental formula(1~~i~~6).and his illustration, which he stated was" . . . reconstructed from measurements and field notes" support 

the interpretation of nasuta as a juvenile brevipinna in which the upper teeth had already developed serrations but in which none of the 
fins had yet developed black tips. The fact that the holotype of nasuta had serrated upper teeth at a total length of 727 mm, whereas 
Whitley's earlier described specimen of Longmania brevipinna still had smooth teeth but was 780 mm long, does not negate the view 
that the two are conspecific, as I have found comparable variation between individuals from other localities . 

Whitley's (1944:255) description of Galeolamna fowleri as a new species from Western Australia clearly included brevipinna plus 
another species, but there are several discrepancies in this account which I am unable to resolve. Whitley stated (p. 255) thatfowleri was 
based on two whaler sharks which were not preserved "but photographs and a pair of jaws indicate that the species is an undescribed 
Galeolamna." On the following page there is a reference to three specimens, the holotype, a " male, about 5 V2 ft. [1,676 mm] overall, " 
and "Two others caught inside Exmouth Gulf. " Whitley's figure 2a of the teeth is labelled as of the holotype, and the holotype jaws 
are stated to be in the Western Australian Museum, Perth , registered number P . 2503. Whitley's figure 2 is a line drawing of the lateral 
view of a shark, lacking an anal fin, and also labelled as the holotype. Figure 2 was made by tracing from a photograph which I have 
seen in the Australian Museum, Sydney, and which still shows the pencil impressions from being traced. The photograph is of a small 
shark being held by a man. The shark possesses an anal fin but it is somewhat obscured by shadow. The shark appears to be a 
female-there is no evidence of claspers . Judging by the man' s size, the shark could not be longer than about 1,200 mm (4 ft). The 
shark, therefore, is too small and of the wrong sex to agree with Whitley's published data on the holotype of fowleri, yet the traced 
figure from it is labelled as holotype. This shark is clearly a specimen of brevipinna judging by those features shown in this photograph 
and in another photograph of an oblique underside view of the head region of the same specimen. On this basisfowleri must be refer
red, at least in part , to brevipinna. I have examined the jaws, supposedly from the same specimen , in the Western Australian Museum. 

The hape of the teeth, and the dental formula (
13-1-13) 
rn:n definitely are not those of brevipinna but instead appear to be from a 

specimen of amblyrhynchos (see p. 106 of this account). Presumably S. Fowler, who obtained the jaws and provided the photographs 
used in Whitley's account, confused the two species. Whether this is the reason or not, it does not alter the situation that jowleri is 
based on two species, and by original designation has two holotypes-one represented by an illustration made from a photograph of a 
shark ( = brevipinna), the other by a pair of jaws (= amblyrhy nchos). Because the jaws are a more tangible remnant and because 
Whitley (1944:256) noted that "the dentition alone is sufficiently distinctive, especia lly as regards the median teeth of lower jaw, to 
justify the proposal of a new name, " I designate the jaws as the operative holotype of jowleri. 

In the same account as the above, Whitley (1944:257) described Longmania calamaria from portions (the head and the tail) of a 
specimen estimated to have been about 1,650 mm (5 Y2 ft) long, from Western Australia . Despite the fragmentary nature of this 
material I have no hesitation in referring the account of it to brevipinna on the basis of the snout length and shape, the dental formula 

(~~~t ~~) the shape of the teeth, the rather long labial furrows, and the black tip on the lower lobe of the caudal fin. Whitley stated 

that the type material is in the Western Australian Museum, but it cannot now be found. The upper teeth of calamaria were finely 
serrated, and in view of this it is surprising that Whitley assigned calamaria to Longmania for in two earlier accounts (1939, 1943) he 
had diagnosed that genus as havi ng smooth-edged teeth. Whitley compared calamaria with brevipinna and with nasu(a but the few 
differences he mentioned (teeth and a black tip to the lower caudal lobe) can be ascribed to the differing ages of the specimens 
representing these nominal species. Whitley later (1945) reported on a further seven specimens of ca/amaria, 1,000-1,255 mm long, also 
from Western Australia , and his illustration of one of these shows the black-tipped fins which are a feature of brevipinna subadults and 
adults. 

Smith's (1951 :88) original description of johnsoni from southeastern South Africa is so definitive that, coupled with his excellent 
illustration of the holotype, leaves no doubt that it is referable to brevipinna. The holotype, a skinned-out specimen of 1,170 mrn in the 
Department of Ichthyology, Rhodes University, confirms this identification. Smith (1951) commented thatjohnsoni was very similar to 
maculipinnis but hesitated to regard them as conspecific until actual specimens could be compared. Such differences as he noted 
between his relatively small specimens and the large female maculipinnis described in Bigelow and Schroeder (1948) fall well within the 
changes in their proportions with growth. 

Poll (1951 :41) described caparti from a small male specimen of 813 mm (lRSN 97) and two small females of 760 mm (lRSN 98) and 
785 mm (MRAC 80255) from Angola. I have seen the type specimens and these, together with Poll's excellent description and illustra
tions, conform to brevi pinna. Although Poll placed caparti in Aprionodon he noted that on some of the teeth there were irregularities 
or sometimes feeble serrations which suggested Carcharhinus, hence he commented that Aprionodon should have subgeneric rather 
than generic rank. Poll compared caparti with isodon and with brevipinna but the differences he found in snout length, internarial 
width, and pectoral length between caparti and brevi pinna are very minor and encompassed within normal variation. 
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Description (see also Table 14).-Large sharks, growing to at least 2.7 m TL. Midline of back between dorsal fin s smooth, lacking a 
interdorsal ridge. Upper precaudal pit strongly developed, lower pit weak . 

Dermal denticles close-packed, overlapping, subcircular in outline in small specimens, more nearly rhomboid in longer, each wi! 
three or more usually five strong longitudinal ridges and corresponding sharp-pointed but short posterior marginal teeth in sma 
specimens, seven or occasionally nine ridges in larger specimens where the marginal teeth are feebly represented . 

Snout long and rather pointed in contour though this is variable and some specimens have moderately rounded snouts. Anteri( 
m~gin of eye above or slightly forward of front of mouth. Nostrils strongly oblique, slitlike, the anterior margm of each with a 10\ 

pointed lobe. 
16-2-16 ., 16-2 or 3- 16 . 16 or 17-2 or 3-16 or 17 

Dental formula ~ 10 7 of 26 specunens counted; IS or 16=1 or 3-15 or 16 10 6; 16 or 17-1-16 or 17 10 8; 

14 \~ t16!{-t~Ii.1W t~7 16 in 4; and g~t:~ in I . Upper teeth narrow, erect near the center of the mouth but slightly oblique laterall 

with both margins concave and very fmely serrated (except in late embryos and juveniles up to a maximum of about 800 mm long whe 
the upper teeth are smooth initially then show varying degrees of incipient serrations, these usually first appearmg near the bases of t 
cusps); two or three small symphysial teeth. Lower teeth narrow, slightly oblique except for the most lateral three or four series whi 
are strongly oblique, with both margins concave to almost notched basally, smooth edged in most specimens but showing very fee 
and irregular serrations in some adults (particularly females); one to three small symphysial teeth. 

First dorsal fin moderately low, erect rather than falcate, its apex sharply rounded; origin of first dorsal usually above the in 
(posterior) comer of the pectoral fin but sometimes behind it by a distance which may be as much as one-half or two-thirds of t 
length of the posterior (inner) margin of the pectoral fin. Second dorsal fin moderately low and long, almost equal to anal flO; length 
second dorsal rear tip 1.4-1.9 (mean 1.6) times its height in 19 specimens; origin of second dorsal slJghtly posterior to anal fin orig' 
Pectoral fin moderately short, slightly falcate, and pointed distally; origin of pectoral fin usually below the fourth gill opening b 
sometimes below and between the fourth and fifth gill openings; outer comer of pectoral when latter is ad pressed to trunk so that 
anterior margin is horizontal reaches only from halfway to two-thirds along first dorsal base in small specimens and only slightly fart 
back (exceptionally to first dorsal axil) in larger specimens. 

Color in life was described by Fourmanoir (1961) as " .... gris-violet, la nuance violette s'accentuant ous un fort eclairage solaire 
After preservation in alcohol the back and sides are gray while the underside is white or pale; usually a tongue of the paler color exten 
forward along the side from the pelvic region to below the first dorsal fin, but this IS not always obvIOUS. In late embryos and ne 
born specimens the fins are either pale colored or have only narrow dusky margms, the latter particularly on the upper lobe of t 
caudal fin and on the apices of the fust and second dorsal fins. In slightly larger specunens these dusky marks become black and m 
extensive (except on the upper lobe of the caudal), and appear also on the lower lobe of the caudal flO, the apex of the anal flO, and t 
tip of the pectoral fin. In specimens of about 1,000 mm long, or sometimes smaller, the first and second dorsal fins, the anal flO, t 
pectoral, and the lower lobe of the caudal are prominently black tipped, while the upper lobe of the caudal retains a narrow dusky 
black edging near its tip. The outer tip of the pelvic fin usually remains pale, but in a few specunens from as widely separated localit' 
as Florida, Angola, the Red Sea, South Africa, and Australia it is dusky or black. 

Vertebral counts of five specimens are given in Table 14 and of another 127 specimens in Table 15 . 
Table 16 gives the frequency distribution of precaudal and caudal numbers for five regions of the geographical range of brevipin 

and indicates, despite the small size of some of the samples, the marked difference between specimens from the western orth Atlan 
and those from the eastern Atlantic, Mediterranean and Red Sea, Indian Ocean, and western Pacific Ocean. However, counts for 
specimens from southern Brazil are intermediate. 

Centrum diameter considerably greater than centrum length except in longest monospondylous centra at posterior of abdom 
which are almost or quite as long as wide. Diplospondylous centra regular in most specimens, but in some there are a few centra alt 
nating in length along the caudal peduncle. Diplospondyly usually at or slightly behind the pelvic tip but occasionally as far forward 

the pelvic axil. The ~~~er of penultimate monospondylous centrum was 0.86-1.04 (mean 0.94) and the 

length penultimate monospondylous centrum was 1.29-1.46 (mean 1.36) in 17 specimens. 
length fust diplospondylous centrum 

The smallest, apparently free-living specimen I have seen was 580 mm TL, while the largest embryo was 790 mm. Comparable lar 
variation in size at birth was suggested by Springer (1960) whose data in graphical form indicate a range from about 585 to 710 mm 
western North Atlantic specimens. Similarly D'Aubrey (1964) reported newborn young at 600-785 mm from South Africa, while Ba 
et al. (1973), using a larger sample from the same area, noted that birth size is usually from 650 to 750 mm but can be as small as 
mm or as large as 800 mm. I have seen only juvenile males, up to 1,198 mm long, in which the clasper lengths ranged from 1.3 to 2.2 
TL. Sadowsky (1967a) noted that males of 1,592-1,640 mm from Brazil were mature with claspers up to 8OJo of "Ktjrperlange," 
Clark and von Schmidt (1965) reported six mature males 1 ,880-2,030 mm from Florida with claspers averaging 7.3% TL. Bass et a 
(1973) found that southern African males mature between 1,760 and 2,000 mm. Available data on maturity in the female and num 
of embryos per litter are tabulated in Table 17 . 

Sadowsky (1967a) noted that mating occurred from November to January, but predominantly in November, in the material 
observed in southern Brazil. Bass et al. (1973) reported that in southern Africa" ... young are usually born in ApriVMay after a gest 
tion period of some 12 to 15 months." 

The largest specimen of either sex which I have seen was a female of 1 ,858 mm, but brevipinna grows much larger than this . D 
from Springer (1960) indicate that males from the northwestern Atlantic grow to about 2,275 mm and females to about 2,400 ffiI1 

these sizes are in accord with reports from several other authors . However, occasional specimens may grow larger, e.g., a female 
2,780 mm taken during the Mauritius-Seychelles Fisheries Survey and identified as sorrah by Wheeler (1953) but which from his illust 
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Table 14.-Carcharhinus brevipinna, proponionaJ dimension in percent.~e or totlll I "ath . 

Snout tip to 

outer nostrils 

eye 

mouth 

1st gill opening 

3d gill open ing 

5th gill opening 

pectoral origin 

pelvic origin 

1st dorsal origin 

2d dorsal origin 

anal fin origin 
upper caudal origin 

lower caudal origin 

Nostrils 

distance between inner 

corners 

Mouth 

width 

length 

Labial furrow lengths 

upper 

lower 
Gill opening lengths 

1st 

3d 

5th 

Eye 

horizontal diameter 

I st dorsal fin 

length of base 

length posterior margin 

height 

2d dorsal fin 

length of base 

length posterior margin 
height 

Anal fin 

length of base 

length posterior margin 

height 

Pectoral fin 

length of base 

length anterior margin 

length distal margin 

greatest width 
Pel,ic fin 

Ie ngth 0 f base 

length anterior margin 

length distal margin 

length of claspers 
Caudal 

length of upper lobe 

length of lo\\er lobe 
Trunl,. at pectoral origin 

width 

heIght 

Dental formula 
Vertebrae 

precaudal 
caudal 

Il)IJi 

0 598 mm 
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USNM 
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4 .7 

8.4 

8.3 

18.9 

21.6 

23.4 

22.7 

49 .3 

32 .8 

63 .6 
62.5 
73.7 
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5.2 

6.7 

4 .8 

0.7 

0 .3 

3.3 

4 .2 

3.3 

2.0 

9.4 

2 .3 
6 . 1 

3.5 
3.2 

1.9 

4.5 

3.0 
2 .7 
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13 .7 
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Table 17.-Size at maturity in the female, and number of you ng per litter in Carcharhinus brevipinna. 

Total length 
of female No. of No. of 

(mm) embryos litters Locality Source 

1,702-2,213 2-14 Brazil Sadowsky (1967a, as maculipinnis) 
(mean 6) 

1,875 10 Florida? Bigelow and Schroeder (I948 , as maculipinnis) 
1,890 6 Brazil Sadowsky ' 
2,100 6 Mauritius-Seychelles Wheeler (1953, as sorrah) 

2,120-2,660 6-15 10 South Africa Bass et aI . (1973, as brevipinna) 
(mean 10.7) 

2,160 3 Red Sea Gohar and Mazhar (1964, as maculipinn is) 
2,780 II Mauritius-Seychelles Wheeler (I953, as sorrah) 

' V. ·Sadowsky, Chief Oceanographer, Instituto Oceanografico, Univers idade de Sao Paulo, Cananeia, Brazil, pers. 
commun. March 1970. 

given below are based principally on material that I have seen supplemented by literature reports [as macu/ipinnis for most localities by 
Poey (1865), Tortonese (1950), Springer (1960), Lowe (McConnell) (1962), Sadowsky (1967a), Quignard and Cap ape (1971b), and 
Capape (1975); as sorrah by Wheeler (1953); asjohnsoni by Fourmanoir (1961); as ca/amaria by Whitley (1968); and as brevipinna by 
Ben-Tuvia (1966), Krefft (1968), and Bass et al. (1973)]. 

Western Atlantic from the Bahamas, Florida, Mississippi, Louisiana, and Cuba in the north, and from British Guiana and Brazil 
(Vitoria, Rio de Janeiro, and Cananeia) in the south; eastern Atlantic at Cape Verde Islands, Senegal, Togo, and Angola; southern 
Mediterranean at Tunisia, Libya (Tripoli), and Israel (Haifa Bay); Red Sea; western Indian Ocean at the Mauritius-Seychelles area, 
Madagascar, Europa Island, and on the east coast of Africa from southern Mozambique to southern South Africa (Mossel Bay); Indo
Australian region at Java, Sumatra, and at Western Australia, Queensland, and New South Wales; western Pacific at Japan. 

Literature listings by name only, as brevipinna, also include Oman and Muscat in the Arabian Sea, and the Philippine Islands; these 
are probably correct but there are no further data or specimens to substantiate them. 

Ben-Tuvia (1966) regarded Mediterranean specimens of brevipinna as being of recent Red Sea origin, as immigrants through the Suez 
Canal. My data do not throw any light on this suggestion insofar as I find no differences between specimens of brevipinna from the Red 
Sea and others from the eastern North Atlantic, which latter might equally well have been the source of the Mediterranean stock. 

Material examined.-SU 52761, female embryo, 408 mm, Brazil, Espirito Santo, Vitoria; !FAN 56-114, female embryo, 475 rom, 
Senegal, Zoal, 23 April 1956, J. Cadenat; !FAN 56-118, male embryo, 485 rom, Senegal, Zoal, 24 April 1956, J. Cadenat; IFAN 
56-116, female embryo, 490 mm, Senegal, Zoal, 24 April 1956, J. Cadenat; IFAN 56-117, female embryo, 490 mm, Senegal, Zoal, 24 
April 1956, J. Cadenat; IFAN 56-158, female embryo, 515 rom, Senegal, Zoal, 11 May 1956, J. Cadenat; ISZZ 14237, male embryo, 
515 rom, Togo, Diel; SU 52758, female embryo, 552 mm, Brazil, Rio de Janeiro; RNH 7373, female, 580 mm, Batavia, 1852, P. 
Bleeker; USNM 127111, male embryo, 598 rom, Louisiana, Grand Isle; USNM 127133, male embryo, 635 mm, Louisiana, Grand Isle, 
10 July 1930, 1. Ginsburg; IFAN 56-196, female embryo, 64Omm, Senegal, Zoal, 12 July 1956, J. Cadenat; USNM 127112, female em
bryo, 640 rom, Louisiana, Grand Isle, 10 July 1930, 1. Ginsburg; USNM 127132, male embryo, 640 rom, Louisiana, Grand Isle, 10 July 
1930, 1. Ginsburg; IFAN 56-195, male embryo, 645 mm, Senegal, Zoal, 12 July 1956, F. Paraiso; NMV 61-394, female, 672 mm, 
Brazil, Rio de Janeiro, 1874, Steindachner; BMNH 67.11.28.192, male, 695 mm, Bleeker; ANSP 73246, male, 720 rom, South Africa, 
Durban, 27 May 1931, H. W. B. Marley; AMS IB.1222, teeth and skin sample from female, 727 mm (holotype of Uranga nasuta), 
Australia, Queensland, Hervey Bay, Urangan, 16 March 1943; RNH 7374, male, 735 rom, Bleeker; BMNH 1927.10.28.1-5, five em
bryos, 4 males, 710-790 rom, and 1 female, 785 mm, Western Australia, 615 mi N of Fremantie, A. Ehrenreich; ORID 686, male em
bryo, 750 rom, South Africa, Natal, Inyoni Beach, 18 May 1963; SFRH 831, female, 757 rom, Israel, Haifa Bay, 23 September 1958, A. 
Ben-Tuvia; IRSN 98, female, 760 rom (paratype of Aprionodon capartl), Angola, Pointa do Dande, 8 °30 'S, 13 °16 'E, 5-6 February 
1949; RNH 2525, mounted skin, ca. 785 mm [holotype of Carcharias (Aprion) brevipinnaj, Java, H. Kuhl and J. C. van Hasselt; QMB 
1.6714, male, 785 mm, Australia, Queensland, Cape Cleveland; MRAC 80255, female, 785 mm (paratype of Aprionodon capart!), 
Angola, Pointa do Dande, 80)0 'S, 13 °1 6 'E, 5-6 February 1949; USNM 197432, female, 794 mm, Indian or Pacific Oceans, 1962, T. 
Abe; IRSN 97, male, 813 rom (holotype of Aprionodon capart!) , Angola, Pointa do Dande, 80)0 'S, 13 °16 'E, 5-6 February 1949; SU 
13898, female, 815 rom, Japan, Sagarni Sea, 1904, A. Owston; BMNH 1905.10 ...... , female, 840 rom, Japan; NMV (uncat.) male, 
847 rom, Red Sea, Suez, 1895-96; DIRU (uncat.), female, 852 mm, South Africa, Algoa Bay; USNM 179109, male, 865 mm, Florida, 
Sarasota, Siesta Key, 31 March 1963, Cape Haze Marine Laboratory; USNM 197428, female, 878 rom, Indian or Pacific Oceans, 1962, 
T. Abe; NMV (uncat.), male, 915 mm, Red Sea, Suez, 21 September 1905, ScMnbrun; NMV 2901 (old number), male, 1,020 mm, Red 
Sea, 1896; USNM 179111, female , 1,036 rom, Florida, Sarasota, Midnight Pass, 31 March 1963, Cape Haze Marine Laboratory; 
BMNH 1922.1.13.1, female, 1,093 mm, South Africa, Natal, Cape St. Francis, Marley; DIRU, skin offemale, 1,170mm (holotype of
Carcharinusjohnsoni) South Africa; NMV 61-429, male, 1,198 mm, Sumatra, Padang, 1896, Schild; NMV 2492 (old number), female, 
1,290 mm, Red Sea, Suez; AMS IB .1619, two teeth and skin sample from specimen ca. 1,650 mm (holotype of Longmania ca/amaria), 
Western Australia, Busselton, 15 November 1943, Nicholas , Soulos, and Veale; ORID 593, female, 1,858 rom, South Africa, Natal, 
Urn doni Park, 30 March 1963. 

Also jaws as follows: QMB 1.8253, Australia, Queensland; USNM 109957, Florida, Englewood; USNM 110306, Florida, 
Englewood; USNM 112597, Florida, Salerno. 
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Carcharhinus sealei (pietschmann, 1913) 
Figures 23, 24, 25 

c 

Figure n.-Western Pacific Carcharhinus sealei: a, left side of USNM 151233, 680 mm TL, female from the Philippines (tip of snout and rear tip of second do 
reconstructed): b, underside of head of same specimen: c, underside of head of SU 13811, 463 mm TL, female from Borneo. 
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o 
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c 
-~ / .,,,. 

. · C. 

d 

Figure 24. - Westem Indian Ocean Carcharhinus sealei: a, left side of ANSP 25838, 599 mm TL, female from Natal (rear tip of second dorsal reconstructed): b, undersi~ 
head of same specimen; c, enlarged left nostril of same specimen ; d, first dorsal fin of ANSP 55298, 368 mm TL, female from Delagoa Bay. 

Charcharias borneensis Seale, 1910:263-264, pI. 1, figs. 1-4. Holotype, 372 mm in length to upper caudal origin, Borneo, Sandali 
[Preoccupied by Carcharias (Prionodon) borneensis Bleeker, 1858-59.] 

Carcharias sea lei Pietschmann, 1913: 172, footnote. [Replacement name for Carcharias borneensis Seale, 1910.] 
Platypodon coatesi Whitley, 1939:234-235, fig. 7. Male, 31 in (787 mm) long, Australia, Queensland. 
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Figure 25.-Carcharhinus sealei, USNM 151233, 680 mm TL, female from the Philippines: right upper and lower teeth (symphysis to the right); inset teeth are enlarged 
fifth upper and lower teeth. 

Diagnosis.-Small sharks, up to 0.95 m long, with or without a low interdorsal ridge; second dorsal fin dusky to black but all other fms 
lacking dark markings and having pale trailing margins; snout short and pointed to rounded; internarial width 1.2-1.6 in preoral length; 
origin of first dorsal fin about over or slightly behind inner pectoral comer; first dorsal falcate, its apex pointed; origin of second dorsal 
slightly to noticeably behind anal fin origin; heigh t of second dorsal 2.8-4.3070 TL and 0.8-1. 3 in length of its rear tip; dental formula 

12-2-12 12 or 13-0 to 2-12 or 13 .. . 
usually IT-m but may be 11 to 13-0 to 2-11 to 13 ; upper teeth moderately broad In females and Immature males but narrower In 

mature males, oblique, deeply notched laterally, medial margins with slightly coarser serrations basally, lateral margins with several 
very enlarged serrae basally and finer serrations distally; lower teeth oblique, more so in mature males, notched laterally, essentially 
smooth edged except in adult females where there are fine serrations medially and coarser or enlarged serrae laterally; no obvious 
discrete series of enlarged hyomandibular pores alongside corner of mouth; precaudal centra 74-85; caudal centra 71-83; total centra 
148-167; diplospondyly usually begins above middle third of pelvic base but may be as far back as midway between pelvic rear tip and 
second dorsal origin; diplospondylous centra either regular in length or with one or more groups of two to five long centra intercalated 
in the short centra between pelvic base and second dorsal base; penultimate mono spondylous centrum 1.1-1.3 times longer than wide. 

Carcharhinus sealei is remarkably similar in its color pattern (second dorsal fin obviously dusky to black but all other fins lack dark 
markings) to the Indo-west Pacific dussumieri with which it is sympatric in part of its range, and to a lesser extent it resembles the 
western Atlantic acronotus. Differences between these species are detailed in the account of dussumieri (p. 55). Compared with 
dussumieri, sealei has a much more falcate first dorsal fin, usually one less tooth on each side of the upper jaw, usually no serrations on 
the enlarged lateral basal serrae of the upper teeth, a narrower mouth, and a higher pectoral fin length:width ratio. Vertebral numbers 
provide the surest separation of sealei and dussumieri. 

Nomenclatural discussion .-Problems involved in the separation of sealei from dussumieri are discussed in the account (p. 57) of the 
latter species and need not be repeated here except that I would again draw attention to the data tabulated there which emphasize the 
differences between the species in the numbers of precaudal vertebrae in localities where the two species are sympatric. Additional 
evidence for separating the species and for the referral of the various nominal species to sealei and dussumieri is also given in the 
account of dussumieri. 

Among the specimens examined in the present study and referred to sealei are two of the syntypes of menisorrah Valenciennes in 
MUller and Henle, 1841. These, however, have no effect on the nomenclature of sealei because, as I have noted elsewhere in this 
account (p. 160), the type series of menisorrah included two species, and I have selected as lectotype a specimen synonymous with 
jalciformis. 

The name sealei was proposed in a footnote by Pietsch mann (1913:172) as a replacement name for borneensis Seale, 1910 which 
Pietschmann correctly noted was preoccupied by borneensis Bleeker, 1858-59. Pietschmann made no further comment on sea lei. 
Seale's account of his borneensis (1910:263) was based on one specimen, apparently female, 372 mrn in length to upper caudal origin, 
taken at Sandakan, Borneo. This specimen was deposited as No. 2720 in the collection of the Bureau of Science, Manila, Philippine 
Islands, but, as far as I can ascertain, this collection was destroyed by fire during World War II. In consequence the interpretation of 
sealei can be made only from Seale's account. Seale's description is good and is accompanied by excellent illustrations (his pI. 1, figs. 
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1-4). The most characteristic feature from the illu\trati n\ i~ that the fir t dor J fin IS very tron Iy fal ate, thu dtffenn from 
comparable-sized pecimens of dllmmlleri in which the tin i~ ereel or at mo t weakly faJc:ate. It I hieOy on the b I of lhl chara er 
that I recognize sealel as the olde~t available name r r the pre\cnt pecie\. J he pr ponlonal Junen Ions of IPult'I, taken from the 
iUu trations, in general favor thIS dedsion, but there arc some cxception~. und there i . I 0 Ie' d ription th t the lar e ba I 
of the upper teeth are themselve\ serrated-a feature chUJacteristi of rill lUllIen. Ihou h ion II pccimen of ulel how m 

development of it. I do not understand eale's statement that the te th ...... ere .. ... in t ..... o co ..... 

meant that each row had H on ea h SIde ..... hich ..... ould be re~ onable. 

22 h d " 1 t 24 on ~ e.. un 

fin. In Its precauu.11 and 11111110 I I II \ lou 
pecimem or I<'alt' l lnd re em hie dll 11m/( rt In h 1\ III 

absence of other l\u,tl .)lian l1lat~II,d It I Illlt P Ibk to • 

Specimens which at this tage can contidentl), be I~ned to 
are clearly based on this pe'ies, fall into t ..... o geographlcalli p 
Indian Ocean-we tern Pacific . The t ..... o group difler In me pro 
specun ns have. on average. a hi her econd dor J fin nd I 
Table 18 and two of them are ho ..... n in Figure 26 and 27. 

.. 
" 

1.hl, 1M 

\\ 

l 

T<>t . i .. ,,~h '" 

n 

Figure 26.-Secood dorsal helghl as pe~tnl of lOla! length \.~us lOla! ~ngth In 
Carcharhinus seakl from the IWO skies of lb. toddn O,,"n. 

n ,.. r tlIpb • 

.... 

Filur< 2 .- P~t1IJ length pnttnl of 10lal len h \~U> 10lal len 

charhlnus ,taWI from lb. 1"0 ide:> of th. lad .... ~. 

I find no other differences between the groups either in vertebral numbers or in morphology, except that firstly. the western lneli 
Ocean specimens are, in general, smooth backed whereas eastern Indian 0 ean-\'. estern Pacifi specimens u ually have a 10 .... , inca 
spicuous dermal ridge between the two dorsal fins, and secondly, the western Indian Ocean specimens usually have the anterior margO 
of the eye slightly forward of the front of the mouth rather than behind it as in the eastern Indian Ocean-..... estem Pa iiic specim 

The above differences between the groups, although slight, could justifiably be regarded as meriting formal nomenclatural reco 
tion at the sub specific level. However, I favor recognizing them only informally at this stage (thUS avoiding the po ibility of burden' 
the literature with names that may prove to be unnecessary) because it seems likely that the two groups could represent merely the en 
segments of a continuously distributed Indo-west Pacific species. Their apparent discontinuity, and differences, may well be bridged 
specimens from the northern borders of the Indian Ocean. The related dussumieri is present in at least pan of this region-the Persi 
Gulf and eastwards to Inelia-and it is conceivable that some of the records attributed to that species could have been based on seale 
One such example is from Day (1878, pI. 187, fig. 2), who illustrated, as dussumieri, a specimen from Malabar, India, which appears t 
be sealei. However. some aspects of the illustration do not engender confidence in the details or the proportions, and I hesitate to ide 
tify it with certainty. 
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Description (see also Tables 19, 20) .-Small sharks, apparently not exceding I m TL. Midline of back between dorsal fins smooth (mo 
western Indian Ocean specimens) or with a low, inconspicuous dermal ridge perhaps accentuated by preservation in some specimen 
Upper precaudal pit strongly developed, lower pit weak. 

Table 19.-Carcharhinus sealei (eastern Indian Ocean-western Pacific specimens), proportional dimensions in percentage of total length. 

Snout tip to 
outer nostrils 
eye 
mouth 
1st gill opening 
3d gill opening 
5th gill opening 
pectoral origin 
pelvic origin 
1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

comers 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

1st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fin 
length of base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

tOlal 

9 362 mm 
Borneo 

Sandakan 
SU 27726 

2.8 
6.6 
6.2 

16.3 
17 .9 
20.4 
19.6 
44.8 
29.5 
59.7 
58.3 
73 .0 
71.9 

4.1 

6. 1 
4.4 

1.9 
2.3 
1.9 

2.8 

9.1 
4.2 
8.8 

4.8 
3.7 
2.9 

5.5 
3.6 
3.6 

5.8 
16.0 
9.9 
8.3 

5.4 
6.6 
4.7 

27 .1 
12.0 

10.4 
9.8 

13-l2 
12-1-12 

81 
80 

161 

'Holotype of Platypodon coatesi. 

9 364 mm 
Philippines 

Cebu 
SU 27561 

3.0 
6.9 
6.6 

17 .3 
19.6 
21.8 
20.9 
45.3 
31.0 
61.5 
59.9 
74.2 
72.6 

4.2 

6.3 
4.4 

2.1 
2.5 
1.9 

2.9 

8.8 
4.1 
9. 1 

4.7 
3.8 
3.2 

4.8 
3.6 
3.6 

5.5 
15. 1 
10.4 

4.9 
6.3 
4.7 

26.4 
11 .5 

10.4 
10.2 

12-1· 12 
12· 1-12 

84 
82 

166 

9386 mm 
Borneo 

Sandakan 
CNH M 
21879 

2.9 
6.9 
6.0 

15.0 
17.6 
19.8 
19.0 
44.6 
29.5 
60.7 
57.3 
73.1 
71.4 

4.1 

6.2 
4.3 

0.5 
0.4 

2.6 
3.1 
2.1 

2.7 

8.8 
4.2 
9.1 

4.2 
3.6 
2.8 

5.6 

3.5 
3.0 

5.4 
16.0 
10.6 
8.2 

4.7 
5.7 

4.7 

27.0 
11.1 

10.4 
10.1 

12-2-12 
12-1·12 

75 
80 

155 

d 402 mm 
Singapore 

UZMK 
PO 677 

3.0 
6.2 
6.0 

16.2 
18.7 
20.4 
20.0 
44.6 
29.2 
60.0 
58 .4 
72.3 
72.0 

4.0 

6.0 
4.2 

0.4 
0.5 

2.1 
2.5 
2.0 

2.9 

8.8 
4.1 
9.7 

4.4 
3.2 
3.2 

5.3 
3.1 
3.5 

5.3 
15.4 
9.9 
8.0 

4.6 
6.0 
4.7 
2.0 

27.3 
12.2 

9.7 
9.2 

13-1-13 
12-1-12 

77 
74 

15 1 

51 

9463 mm 
Borneo 

Sandakan 
SU 138 11 

3.0 
6.9 
6.7 

16.4 
19.2 
20.9 
20.3 
46.6 
31.3 
61.6 
60.5 
74.5 
73 .7 

4.4 

6.0 
4.2 

0.4 
0.3 

2.6 
3.2 
2.3 

2.7 

9.0 
4.6 

10. 1 

4.8 
3.7 
3.3 

5.5 
3.4 
4.1 

5.8 
17.1 
12.7 
9.3 

5.2 
6.7 
5.4 

26.4 
12.1 

10.8 
10.1 

12-2-12 
12-1-12 

77 
78 

155 

C! 503 mm 9 602 mm 
Gulf of Cochin 

Thailand China 
GYF 2467 MNHN 7803 

2.7 
6.4 
6.2 

16.6 
19.1 
21.2 
20.3 
44.7 
29.2 
60.8 
59.2 
73.5 
72.6 

4.2 

6.5 
4.4 

0.2 
0.4 

2.2 
2.6 
2.1 

2.4 

9.4 

10.1 

5.0 

3.5 

6.2 
2.6 
3.7 

5.8 
16.2 
11.3 
9.2 

5.4 

6.7 
5.3 
2.6 

27.0 
12.5 

10.7 
10.5 

77 
77 

154 

2.5 
6.3 
5.8 

16.1 
18.4 
20.5 
20.2 
45.6 
29.2 
61.2 
59.6 
74.0 
72.9 

3.8 

6.1 
4.2 

0.4 
0.4 

2.2 
2.4 
2. 1 

2.2 

8.6 
4.5 

11.0 

4.2 
3.5 

3.6 

5.4 
3.3 
3.2 

5.1 
15 .9 
12.2 
8.8 

5.1 
6.0 
5.0 

26.4 
11 .8 

10.1 
9.4 

13-I-l2 
12-1-12 

9680 mm 
Philippines 

Cebu 
USNM 
151233 

2.2 
5.9 
5.3 

15 .1 
17.7 
19.7 
19.0 
47 .2 
30.0 
63 .0 
60.9 
75 .8 
74.7 

4.3 

6.5 
4.3 

0.4 
0.3 

2.4 
3.1 
2.1 

2.3 

9.0 
4.9 

10.1 

4.6 

3.5 

5.9 
3.8 
3.5 

5.7 
17.9 
11.6 
9.1 

5.0 
7.0 
5.1 

24.8 
12.5 

10.3 
10.3 

13-2-13 
13-1-13 

81 
80 

161 

'<1 782 mm <1785 mm 
Australia Gulf of 

Queensland Thailand 
QMB 1.6226 GYF 2563 

2.4 
5.9 
5.5 

16.8 

21.1 
20.1 
45.8 
29.3 
62.3 
60.5 
75.0 
74.0 

4.6 

7.9 
4.3 

0.3 
0.2 

2.6 
2.9 
2.2 

2.3 

9.7 
4.5 
9.8 

4.3 
3.3 
2.9 

5.1 
3.3 
3.4 

6.0 
15 .8 
11.1 

5.7 
6.5 
5.4 
8.7 

25.0 
11.1 

11.0 
10.3 

12-2-12 
12-1-12 

77 
71 

148 

2.7 
6.3 
5.5 

16.3 
18.8 
20.7 
19.9 
46.5 
29.9 
64.2 
62.3 
76.8 
75 .9 

4.1 

6.2 
4.8 

0.4 
0.3 

2.4 
2.9 
2.4 

2.2 

9.0 
3.9 
9.5 

4.5 
3.2 
3.1 

5.4 
3.2 
3.3 

5.9 
15 .2 
11 .8 
9.0 

5.5 
5.9 

5.2 
8.8 

23 .9 
11.3 

10.2 
10.7 

13-2-13 
12-2-12 

79 
73 

152 



Table 20.-Carcharhlnus sealel, (weslern Indian Ocean ~peclmens), proportional dlmen lon~ In percentlree or 10111 ~n.th . 

Vertebrae 
precaudal 
caudal 

10lal 

9368 mm 
Easl Africa '9 506 mm 

Delagoa Bay Easl Africa 

ANSP 55298 Zanzibar 

3.3 

7.6 

7 3 

169 

19.0 

21.0 
201 

468 
305 

59 .6 

593 

73 . 1 

72 .3 

49 

6.4 

45 

2.2 

27 

2 .2 

87 
4 .6 

8.2 

6 I 
3.8 
3 .5 

6 .0 

3.8 

3.8 

5.4 

16.7 

10.6 

8.7 

5.0 

7. 1 

4 .5 

26 .9 

11.8 

10.3 

10.0 
12-1-12 
12-1-12 

78 

83 
161 

3.4 

7.3 
15.4 

20.2 
194 

44 .5 

28 .9 

58.9 

58 .3 

73 5 
71.9 

4 .7 

6 .3 

30 

2.4 

83 
4 3 

10.7 

5 I 
3 8 
40 

5 3 
3 6 
36 

5 3 

14 

6.3 
4.5 

27.1 

12. 1 

'Measurements from Wheeler (1960:27 3) . 

9545 mm 
'rJ 540 mm South Africa 

3.7 

6.7 
144 

200 

445 

263 

596 

58 3 
73 5 

73 .5 

44 

5 .6 

J 7 

2.2 

9 .3 

4 . 1 

9 .3 

4 .6 

3 .7 

3.7 

5 .6 

3 .3 

3 .7 

14.4 

6 .5 

44 
2.8 

25.9 

11.5 

Durban 

DIRU 

3.5 

6 .8 

7 .0 

162 

18.2 
20.2 

19 .8 

45 .6 

28 .8 

60.4 

597 

73 7 

7)0 

4,., 

6.6 
39 

23 

92 
4.2 

9 ' 

4 . 

3 6 
42 

59 

3 5 
3 7 

5 1 

160 
127 

49 

70 

5 I 

26.3 
11.4 

11.6 

10.5 
12-2- 12 
12- 1- 12 

9580 mm 
£0\1 Africa 

Zanzibar 

34 

7 2 
15 8 

21 4 

44 

293 

603 
60 .9 

744 

74 7 

60 

3 5 

J I 

90 

4 5 

10. 

5 2 
3.4 

4 .0 

5.2 
4 .0 

3.4 

15 .5 

6.7 
4.5 

27 .6 

12.1 

) 599 mm 
, f 595 mm South Afn<;3 ' '635 mm 

cast Afnca Natal fit t Afnca 

Zanllbar A SP 25838 I,,",,bar 

3 0 

6.7 
15 I 

195 

43 7 

286 

592 

57 6 

73 l 
19 

4 l 

b I 
34 

94 

-10 
94 

5 0 

J 5 
37 

5.0 

34 

3 2 

139 

67 

4.6 

3.4 

27.7 

11.3 

30 

6 4 

6.8 

163 

I .7 

21 0 
199 
449 
294 

596 

59 

J 0 

6.1 

3 

o ~ 
0 .4 

26 

4 7 

9 

< 0 

3 s 
4 3 

3 ' 
3 ' 

5. 
16.3 

11.3 

.9 

6.0 

7. 3 

52 

26.6 

II. 

108 

9.4 
12-2-12 
~ 

75 

80 
155 

3 5 

7 I 

162 

198 

430 
2 3 

49 

63 

1 I 

-I -I 

102 

5 5 
3 I 
39 

-I ' 

39 

3.3 

14 ' 

6.3 

5 5 

J 5 

2 A 
12 .0 

, '767 mm 
£a 1 Afn a 

l.anllbar 

2 9 

61 
154 

19 

4) 5 
274 

4 

o 

73i 

6 I 
J 5 

26 

9 I 
-I 3 
91 

J ' 

J 

39 

J ' 

I) J 

6 . 1 
5 .5 

3 .9 

26.1 
94 

't' 855 m 
La.1 Afne 

I",n"bar 

3 (j 

63 
15 8 

199 

761 

4 2 

I) 2 
40 

29 

90 
-l2 
9 -I 

3 < 

IJ 5 

6.7 

5 J 
II 5 

236 
II I 

Dermal denticles close-packed, slightly overlappin g (more so in la rge than in small specimens), ubcircular in outline in s 
specimens but more ovoid to rhomboid in large pecimens, each with three longitudinal ridges and three or five rathel slrong poster 
marginal teeth in small specimens but with five ridges and teeth in large specimens. 
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Snout rather short, varying from bluntly pointed to rounded in contour. Anterior margin of eye is slightly behind front of mouth 10 

eastern Indian Ocean-western Pacific specimens but usually slightly forward of mouth in western Indian Ocean specimens. No trils 
oblique, with broadly ovate apertures, the anterior margin of each with a well-developed, sharply pointed lobe. 

12-1 or 2-12 . . 13-1 or 2-13 . 12-2-12 . . . 
Dental formula 12-1-12 10 6 of 13 speCimens counted ; 12-0 to 2-12 10 3; m-=n 10 I; and wlthm the range 

120r 13-0 or 1-120r 13 . h .. 3 Thall d' h" d 1 . 12 or 13-1-12 or 13 10 t e remammg . eet sexu y Imorp IC 10 aut specimens. Upper teeth moderately broad, oblique, 

their lateral margins deeply notched, their medial margins convex basally but straight to concave distally; two to five large serrae basally 
on the lateral margin of each tooth; medial margins of teeth serrated, the serrations rather coarse and irregular, lateral margins smooth 
in small specimens but serrated in larger , the serrations usually not extending onto the large basal serrae; one or two (occasionally none) 
smaller symphysial teeth . Lower teeth narrow, oblique except perhaps for the first series on each side of center of mouth, their lateral 
margins deeply notched, their medial margins concave; in adult males the first four or five lower teeth on each side of the symphysis are 
more slender, oblique, and flexuous than those of adult females (this occurs to a less marked degree in the upper teeth also); medial and 
lateral margins smooth, or nearly so, in small specimens and in adult males, but in adult females the medial margins are to some extent 
fmely and sparsely serrated; some of the more lateral lower teeth in adult females also have large and irregular serrae basally on their 
lateral margins, and these are foreshadowed in some of the smaller specimens; one, two, or no small symphysial teeth. 

First dorsal flO moderately high , greatly narrowed in lateral view towards the apex, strongly falcate, a vertical from its apex falling at 
least two-thirds along the rear tip of the first dorsal ; origin of first dorsal usually above or slightly behind the inner (posterior) comer of 
pectoral flO, but occasionally slightly anterior to it. Second dorsal flO moderately high but relatively short, about equal to or larger than 
the anal flO; length of second dorsal rear tip 0.96-1 .3 1 (mean 1.15) times second dorsal height in 9 eastern Indian Ocean-western Pacific 
specimens, 0.80-1.22 (mean 0.97) in 15 western Indian Ocean specimens; origin of second dorsal virtually above or slightly behind anal 
flO origin to as far back as anterior one-third of anal base. Pectoral flOs moderately short, falcate, with pointed tips; origin of pectorals 
below the fourth gill openings; outer comer of pectoral when latter is ad pressed to trunk so that its anterior margin is horizontal reaches 
from three-fourths along first dorsal base to almost to first dorsal axil. 

Color after preservation in alcohol is gray or brownish gray above, paler below; all fins except the second dorsal are at most only 
slightly darker than the upper trunk color, though their trailing edges are pale; most of second dorsal flO is dusky to black except for the 
rear tip which behind the axil is white . 

Vertebral counts of 11 specimens are given in Tables 19 and 20 and of another 25 specimens in Table 21. 

Table 21.-Vertebral numbers in 2S specimens of Carcharhinus sealei. 

Specimens Precaudal Caudal Total 

GVF 2132 Gulf of Thailand 79 77 156 

BM H (UncaL) Mala ya, Selangor 78 75 153 

SU 8027 Sumatra 79 77 156 

22 specimens, 74-85 152-16-

South Africa, Natal ' (mean 79.4) (mean 161.0) 

Range (includ ing co unts from Tables 19 and 20) 74-85 71-83 148- 167 

'Counts from Bass et al. (1973) 

Centrum diameter greater than centrum length except for last few monospondylous centra at posterior of abdomen. Diplospondyly 
begins variously above anterior third of pelvic base or posteriorly to as far back as about midway between pelvic and second dorsal fins. 
Diplospondylous centra regular in length in 6 of 14 specimens radiographed, but in the other 8 there are one or more groups of two to 
five slightly to considerably elongated centra interposed between the "normal" shorter centra. These interposed groups of centra occur 
in the region between the pelvic and second dorsal fins or even slightly behind the second dorsal flO. Posteriorly to them, along the 
caudal peduncle and on the caudal axis, the centra are regular in length. Specimens with regular displospondylous precaudal centra 

length 
have been examined from the Gulf of Thailand , Borneo, Sumatra, and South Africa. The d' of penultimate monospondylous 

lameter 
I 07 I 29 ( I 17) d h length penultimate monospondylous centrum I II 2 14 ( I 44)' 14 . centrum was . -. mean. an t e was . -. mean. 10 specunens. 

length first diplospondylous centrum 

The smallest, apparently free-living specimen that I have seen was 330 mm TL (from Java) and the largest embryo was 364 mm (from 
the Philippines). Bass et al. (1973) reported a free-living specimen of 350 mrn from Mozambique (Beira) but noted that size at birth can 
be up to 450 mm judging by a verbal record6 of two embryos of 440 and 450 mm from Delagoa Bay. Of the few males examined in the 
present study, two up to 503 mrn long were immature with clasper lengths of 2.0-2.6070 TL, while four others of 765-785 mrn, from such 
widely spaced localities as the Gulf of Thailand, Sumatra, and Queensland, Australia, were mature with clasper lengths of 8.7-8.9% . 
Wheeler (1960), who gave data on eight males and four females, as menisorrah, from Zanzibar stated that males mature at about 850 
mrn. His data show that six males of 540-767 mm had clasper lengths of 2.8-3.9% TL, and hence would be immature, while two others 
of 850 and 855 mrn had clasper lengths of 10.6 and 11.5% and were mature. (These clasper length percentages are higher than any of 
mine, suggesting that Wheeler's method of measuring claspers differed from mine.) Bass et aI . (1973) noted that their largest immature 
male from the east coast of southern Africa was 690 mrn, and that eight mature males were 750 mrn or longer. Information is scant on 
size at maturity and reproduction in the female. Of specimens seen by me, one female of 680 mm from the Philippines was near matur
ity judging by the degree of development of the oviducts. The smallest of 10 mature females examined by Bass et al. (1973) was 750 mm 

6Bass et aI . (1973:7 1) report a personal communication to them from Caixelro. 
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long. The sarne author noted that "The number of embryos varie\ between nt! and two. Record, In the present ~tudy Include on 
female with a si ngle embryo and five with two embryos t!aeh ... Mating .. aflPt!ars to lakt! place In ,ummcr wllh birth flO Iblyabou 
nine month later." Wheeler (1960) recorded an embryo of 240 mm fr m l amu, north of /an/ibar, but did not state if II .... a~ the onl 

one in the liller. 
Thl:; largest pecimen examined by me were a female of 680 mm and a ma lt! 01785 mm. 1axlmum \I/eS reported in the hteriiture ar 

considerably greater than these. Wheeler (1960) recorded a male of 855 mm, Bass et .11 (1973) a male of )() mm and a female 01 'J2 
mm (but the latter given as 940 mm in their lIst of material), and Marshall (1964, <1\ ((Jutl'l/) lilu,lrated a Queensland male of 7Vz I 

(953 mm). 

Distribution (see also Material examined).-Prcscnt records give I('ulel a disjunct distribution InvolVing the \~e tern Indl,in (kean 0 

the one hand and the ea tern Indian Ocean-.... estern Pacific. on the other fhe distribution IS flnnclflally trofllcal but e tend to ahou 
lat. 300S (Durban) in the we tern Indian Ocean Localities gilen belo .... arc based on flccimells that I ha .. e Cell supplemented by other 
reported in Wheeler (1960) and Bass et al. (1973). 

Eastern Indian Ocean-we tern PaCific at the Phillflfllne Islands, \ lI:tnam. and (Jult 01 r halialld III the north and outh .... ard In th 
Malayan region (Malacca, elangor), Singapore. Borneo, Sumatra. c1ehe\. L1\a, ell (JUlned ('r apen J land), and ea tern u trail 
at northern Queen land. 

Western Indian Ocean from the African coast at about lat. 2 030' (Larnu) and outhwards at ZanZibar, the west coast 0 
Madagascar (single specimen taken at surface over 1,260 m but not far from shallower depths, reported In Bas et al. 1973), Mozam 
bique (Beira, Bazaruto Island, Delagoa Bay), and South Africa (Natal to at least as far outh as Durban). Offshore It i present, bu 
rare, at the Seychelles according to Smith and Smith (1963) . I arn unable to verify Garman' ( 1913) listing of it from :vIauritiu . 

Material examined.-RNH 2523, mounted skin of male, 330 mm [ yntype of Carchaflas (Pflonodon) menlsorrah], J ava, Kohl and I' 
Hasselt; RNH 7376, male, 343 mm, and female, 515 mm, Indian Archipelago, Bleeker; R 'H 4229. female, 355 mm, and male, 36 
mm, Macassar, 1849, D . M. Piller; SU 27726, female embryo, 362 mm, Borneo, andakan, . ~ Herre; 2 5 I, female embry 
364 mm, Philippine Islands, Cebu, 26 August 1931, A W. Herre, UZMK PO 691, female, 365 mm, \1 alacca, 25 'ovember 1919, \ 
Jensen; ANSP 55298, female, 368 mm, Portugue e East Afnca, Delagoa Bay, 1922, H . \\'. B. ~ I arley; Z.'v1K PO 6 ,male, 35m 
Gulf of Thailand, Koh Chang, 19 January 1900, T. H. Morten en; C H 121 9, female, 3 6 mm, Borneo, 2 July 1929, Crane Paclfi 
Expedition; SMNS 817, male, 394 mm, Indian Archipelago, Bleeker; M G C. .23319, male, 395 mm, Borneo, 1 6; B~1 'H (u 
cat.), male, 395 mm, Selangor; UZMK PO 677, male, 402 mm, Ingapore, Andrea; R~H 4230, male, 450 mm, 'v1 acas ar, I 9, D. ~ 
Piller; SU 13811, female, 463 mm, Borneo, Sandakan, I July 1929, A. W. Herre: 'vi B 5052, male, 4 mm, Selangor; 02 
male, 491 mm, Sumatra, Padang, H. W. Fowler; GVF 2467, male, 503 mm, Gulf of Thailand, Trat Pro\1n e, about 2-3 ml off hore 
and WSW of Goh Chang, 12 January 1961; MV (-), male, 525 mm, Batavia, 1855: IR 2545, female, 533 mm, Java, Samaran 
January 1929, Prince Leopold; RNH 2521, mounted skin of male, 535 mm [syntype of Carcharias (Pnonodon) menlsorrahl. Jal' 
Kuhl and van Hasselt; DIRU (uncat.), female, 545 mm, outh Afnca, Durban, 14 FebruaI) 1961, . R. Thorpe; R. H (uncat. 
female, 555 mm, New Guinea, Yapen Island, Cape Rainbauri, 1954-55, L. D. Brongersma; B:vI H 6 .11.2.2 ,male, 565 m 
Bleeker; NMV (-), female, 595 mm, Java, ovara; A P 25838, female, 599 mm, South fnca, atal, 1935, H . \\'. B. Marie 
MNHN 7803, female, 602 mm, Cochin Chma, Harmand; R H 73 4, female, 612 mm, Bleeker; M 151233, female, 6 0 m 
Philippine Islands, Cebu market, 16 August 1909, Albatross; MV 61-360, mature male, 65 mm, umarra, Padang, hlld; G \ 
2132, mature male, 772 mm, Gulf of Thailand, Prachuap Khiri Khan Province, 5 Apnl 1960; Q B 1.6226, mature male, 2 
(holotype of Platypodon coates/), Australia, Queensland, Hinchinbrook Passage, April 1938, G. Coates; GVF 2563 , mature male, 
mm, Gulf of Thailand, Surat Thani Province, ca. 9 2'15' ,IOOOO9'45"E, 6-8 May 1961. 

Carcharhinus dussumieri (Valenciennes in MiilJer and Henle, 1841) 
Figures 28 , 29, 30, 31, 32 

Carcharias (Prionodon) dussumieri Valenciennes in MUller and Henle, 1841:47-48, pI. 19. One pecimen from China in the Berh 
Museum; two specimens from Bombay, India; and one from Pondicherry, India, in the Paris Museum. 

Carcharias (Prionodon) tjutjO( Bleeker, 1852:36-37, pI. 1, fig. 4. Two males , 590 and 61 5 mm , Java, in sea at Batavia . 
Carcharias (Prionodon) javanicus Bleeker, 1852:38-39, pI. 2, fig. 5. Female, 470 mm, Java, in sea at Batavia. 
Carcharias malabaricus Day, 1873:529-530. One specimen, 15 in (38 1 mm) long, from Cochin , India , and two specimens, 16 in ( 

mm) long, from Calicut (= Kozhikode), India. 

Diagnosis.-Small sharks, up to about 1 m long, wi th a low interdorsal ridge ; second dorsal fin dusky to black but all other fins lack ' 
dark markings and having pale trailing margins; snout o f moderate length and pointed to sharply rounded ; internarial width I . 1-1 .6 
preoral length ; origin of first dorsal fin over posterior half of inner pectoral margin ; first dorsal erect , its apex sharply rounded 
pointed ; origin of second dorsal over or slightly behind anal fin origin ; height of second dorsal2.6-4.0 Il7o TL and 1.0-1 .5 in length of 

13-2-13 12 to 14-0 to 3-12 to 14 . 
rear tip ; dental fo rmula usually 13 or 14-1-13 or 14 but may be II to 15-0 to 2-1 I to 15 upper teeth moderately broad In females ali 

immature males but narrower in mature males, oblique, deeply notched laterally, uniformly serrated except for bases of lateral margiJ 
which carry several very enlarged serrae that are themselves serrated ; lower teeth oblique, more so in mature males , notched lateral 
serrated ; no obvious discrete series of enlarged hyomandibular pores alongside comer of mouth ; precaudal centra 54-74; caudal cen 
53-79; total centra 109-150; diplospondyly usually begins from above pelvic axil to about midway between pelvic rear tip and seCOE 
dorsal origin but may be as far forward as anterior third of pelvic base or as far back as midway along second dorsal base; diplospo 
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Figure 28.-Carcharhinus dussumieri, UMMZ 177112, 660 mm TL, male from Java: a,left side (apex of anal fin and tip of lower caudal lobe reconstructed); b, underside of 

head; c, enlarged left nostril ; d, underside of head of MCZ 1386, 310 mm TL, female from Java. 

"\. 0 
~ \ ((( 

b 
~ 

( 
,J 

Figure 29.-Carcharhinus dussumieri, GVF 2706,785 mm TL, female from Gulf of Thailand: a,left side (black mark on second dorsal fm Dot sbown in figure); b, underside oC 
head; c, enlarged left nostril; d, first dorsal fin of CNHM 21878, 353 mm TL, male from Borneo. 

dylous centra usually not regular in length between pelvic base and second dorsal base, where there may be from one to six alternating 
pairs of short and long centra; likewise on caudal axis the centra are usually irregular with one to four long centra intercalated between 
short centra; penultimate mono spondylous centrum 1.1-1.7 times longer than wide. 

The prominently black-tipped second dorsal fin of dussumieri, coupled with the absence of dark markings on any other fins, are 
highly distinctive features matched only in the Indo-Pacific sealei. The western Atlantic acronotus approaches both these species in 
many respects, including having a dusky to blackish second dorsal, but its marking is less obvious and there are also dusky margins on 
the caudal fm and a dusky to black blotch on the snout tip. Vertebral numbers (see under Nomenclatural discussion) provide the surest 
means of separating dussumieri and sealei. Other differences of more general application are the shape of the first dorsal fm (erect in 
dussumieri, falcate in seale/), the number of teeth (usually one more tooth on each side of the upper and lower jaws in dussumien than 
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Figure 30.-Varlatlon in snout shape and proportions in Carcharhinus dussumierl: a, SU 31254, 300 mm TL, female from Hong Kong; b, SU 3US4, 304 mm TL, male from 
Hong Kong; c, SU 27726, 348 mm TL, male from Borneo; d, CNHM 21878, 353 mm TL, male from Borneo; e, UMMZ 177114, sao mm TL, female from Japan;!, MCZ 109 
687 mm TL, male from Penang; g, USNM 148102,695 mm TL, female from Persian Gulf, Saudi Arabia; h, MCZ 2OS, 763 mm TL, female from Singapore. Note: Figures tol, 
reduced twice that of Figures a-d. 

(\ 
f 

Figure 31.-Carcharhinus dussumierl, MCZ 2OS, 763 mm TL, female from Singapore: right upper and lower teeth (symphysis to the right) ; inset teeth are enlarged rlfth Uppt 
and lower teeth. 

in seale/), the presence (dussumief/) or absence (seale/) of serrations on the enlarged lateral basal serrae of the upper teeth, and the tw 
proportional dimensions given in Table 22. 
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Figure 32.-Carcharhinus dussumieri, MCZ 109, 687 mm TL, male from Penang: right upper and lower teetb (sympbysis to the rigbt); insetteetb are enlarged f"tfth upper and 
lower teeth. 

Table 22.-Proportional dimensions showing differences between Carcharhinus 
dussumieri and C. sealei (n ~ number of specimens). 

Length anterior margin pectoral Width of mouth 
width pectoral g~ "lLlllIL 

Species Range Mean n Range Mean n 

dussumlerl 1.4·1.8 1.64 32 6.4-8.3 7.4 40 
sealel 1.7-2.0 1.85 II 4.2-6.6 6.1 25 

Nomenclatural discussion .- There is marked similarity between dussumieri and sealei (p. 48) in general external fonn, color including a 
black-tipped second dorsal fm , and the shape of the teeth. In consequence it is not surprising that earlier authors had difficulty in iden
tifying their material. Adding to the problem, there is on the one hand the fact that these two species are sympatric throughout much of 
the Indo-Australian Archipelago, and on the other hand an indication from my material that in dussumieri there is variation apparently 
due to the existence of local populations or fonns differing slightly from one another at the several island groups and regions 
throughout this species' range. This variation is manifest in some proportional dimensions, in snout shape, and in vertebral numbers. 
The development of locally recognizable populations of dussumieri, presumably due to partial isolation, is not too surprising in view of 
the relatively small size of these sharks and their inshore, shallow-water habitat. A consequence of the existence of these populations, 
and the factor of sexual dimorphism which affects the teeth and some proportional dimensions, is that examination of extreme mor
phological fonns from different localities suggests that dussumieri includes more than one species-and seemingly this explains why 
earlier authors described the several nominal species here assigned to dussumieri. However, examination of a wider range of material 
shows sufficient variation within each population, and similarity between them, to negate this view. 

Vertebral numbers, and particularly precaudal counts, provide the best means of distinguishing dussumieri and sealei (see Table 2). 
Although the precaudal counts for all of my material of these two species fonn a continuum with 54-74 for dussumieri and 74-85 for 
sea lei, such a presentation masks the trenchant differences between the species in localities where they are sympatric, as evidenced by 
Table 23 . 

The wide range of precaudal numbers in dussumieri is due in part to extreme irregularity in the lengths of the centra at and behind the 
region where diplospondyly begins, and in part to great variability in the site of origin of diplospondyly which instead of being confmed 
to the region above the pelvic base as is usual in most species of Carcharhinus can occur at any point from there to as far back as the 
second dorsal fin . Because of the latter situation, the numbers of monospondylous centra are also widely variable, and in fact such 
counts overlap with comparably made counts in sea lei as shown in Table 24. 

Reinforcing the differences between dussumieri and sealei shown by vertebral numbers are characteristic irregularities in the lengths 
of the centra which are discussed on p . 62 (dussumieri) and p . 53 (seale/) and which occur with sufficient frequency, especially in 
dussumieri. to be of considerable value . 
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Table 23.-Frequency distribution of number of precaudal vertebrae In Carcharhinus dussumleri aDd C. sealel (arrowed ranges whb a number In tbe middle are data 'ron 
otber authors). 

dussumien (n = 43) sealel (n = 36) 

Locality 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 74 75 76 77 78 79 80 81 82 83 84 85 

Gulf'of Thailand 
Malayan region 
Borneo 
Java 
Sumatra 
Hong Kong and China 
Japan 
India 
Persian Gulf 
Philippines 
Australia 
Africa 

total 2 

2 

4 

4 2 2 

4 

7 2 4 4 2 2 
4 

Table 24.-Frequency distribution of number of monospondylous centra in Carch arh in us dussumleri and 
C. seale/.' 

Locality 

Gulf 0 f Thailand 
Malayan Region 
Borneo 
Java 
Sumatra 
Hong Kong and China 
Japan 
India 
Persian Gulf 
Philippines 
Australia 
Africa 

totai 

dussumieri (n = 43) 

34 35 36 37 38 39 40 41 42 43 44 

2 

2 5 

2 

2 
2 

2 

2 

3 11 10 5 4 4 

seale; (n = 14) 

42 43 44 45 46 47 

2 
2 

4 

I 

2 
3 

' In this table monospondylous centra are those anterior to the flIS!, shon or diplospondylous cen
trum, even though long (monospondylous?) centra may also be present posterjor to the site of 
diplospondyly 

2 

22 
4 2 2 

22 

The differences between the species in external morphology and in the nature of the teeth, as given in the respective diagnoses, 
not always clear cut, and even the apparently obvious difference in the shape of the ftrst dorsal fms is not as consistently useful as mig 
be expected from comparison of Figures 23 and 24 with 28 and 29. Small specimens of dussumieri, like many other species, have mo 
falcate ftrst dorsal fms than do larger specimens, and hence such small specimens may resemble sealei. Differences in proportion 
dimensions show a great deal of overlap as is indicated in Table 25, and have limited value. The best of these differences relate to t 

' length:width of the pectoral fin and to the width of the mouth, and data for these are shown graphically in Figure 33a, b. 
The basis for referring the several nominal species to either dussumieri or sealei is displayed in part in Table 25. Other factors tak 

Carcharhinus dussumieri 
Data from present study excluding types 
Data from types of nominal species here 

synonymized with dussumier; 
Syntypes of Carcharias (Prionodon) dussumieri 
Syntypes of Carcharias (Prionodon) tjutjot 
Holotype of Carcharias (Prionodon) javanicus 
Syntypes of Carcharias malabaricus 

Carcharhinus sea lei 
Data from present study' excluding types 
Data from types of nominai species here 

synonymized with seale; 
Holotype of Carcharias sealel' 
Holotype of Platypodon coatesi 

Table 25.-Vertebral numbers and proportional dimensions used in referring 

Precaudal centra Caudal centra 

54-69 (60.1) n=36 53-79 (63.7) n=36 

62-74n=2 68-76 n=2 
57 n =2 71-72n=2 
56 65 

64-65 n =2 65 n= I 

74-85 (79.1) n = 35 73-83 (78.2) n = 13 

77 71 

Monospondyious 
centra 

34-43 (38.3) n = 36 

38-44 n =2 
37-38 n=2 

37 
37 n=2 

42-47 (44.2) n = 13 

47 

Width mouth 
010 TL 

6.4-8 .3 (7.4) n = 40 

7.6 n= 1 
7.2-7.7 n=2 

7.1 
7.6 n = 1 

4.2-6.6 (6.1) n =25 

6.6 
7.9 

'Including also information on the proportional dimensions of 12 specimens from Wheeler (I960-as menisorrah) and precaudal counts of 22 
'Data extracted from Seale's (1910) illustration of borneensis 
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into account but not shown on the table were, of course, the shape of the flrst dorsal fln, the nature of the teeth, the presence and kind 
of irregularities in the vertebral centra, etc. Comments on those nominal species referred to dussumieri are as follows. 

The original description of dussumieri by Valenciennes in Miiller and Henle (1841 :47) is scarcely defmitive and for the most part con
sists of a comparison with the features of sorrah; the only illustration accompanying it is of one upper and one lower tooth. Fortunately 
three of the four type specimens mentioned are still in existence, and all are identiflable as dussumieri. One of these in the Berlin 
Museum (ISZZ 4464) was from China (no other locality data given), and the other two in the Paris Museum were from India. Because 
Valenciennes named the species for Dussumier who collected two of the syntypes from Bombay, it would seem reasonable to select as 
lectotype the only Dussumier specimen which can now be found (MNHN 1136). I find, however, that this specimen has 74 precaudal 
centra, and thus falls at the extreme end of the range for this character in all my material of dussmieri. I therefore believe it preferable 
to select as lectotype the other Indian specimen (MNHN 1135), an alcohol-preserved male, 370 mm long, collected from Pondicherry 
by Belanger, and having 62 precaudal centra. 

Bleeker's (1852:36) account of tjutjot was based on two sub adult males from Batavia, Java. In the same publication (p . 38) he 
described javanicus from a smaller female, also from Batavia, Java, which I here synonymize, together with tjutjot, with dussumieri. 
Bleeker differentiated tjutjot and javanicus in his descriptions and in a key to his species (p. 28-29) by noting that in tjutjot the preoral 
length was shorter than the mouth length and the lower teeth were smooth, whereas injavanicus the preoral length was greater than the 
mouth length and the lower teeth were serrated. I have examined the syntypes of tjutjot in the Leiden Museum (RNH 7382, male, 580 
mm) and the British Museum (BMNH 1867.11 .28.177, male, 610 mm), and the holotype of ja van icus in the British Museum (BMNH 
1867.11.28.188 , female, 466 mm) and can conflrm that the syntypes of tjutjot have shorter preoral lengths than javanicus (but not 
shorter than the length of the mouth) and that there are differences in the teeth . The teeth differences appear to be attributable to sexual 
dimorphism. The differences in the preoral lengths are less easily explained. In the holotype of javanicus the preoral length is 7.2070 TL, 
and only slightly greater than the mean value of 6.9% for 45 specimens of dussumieri, see Table 25. There is, therefore, no problem in 
assigningjavanicus to dussumieri on this or any other character. The preoral lengths of the syntypes of tjutjot are both 5.8% TL, hence 
well below the mean value for dussumieri, and lower than in any other specimen of dussumieri that I have seen. The only specimens 
that have approximately similar values are one from Japan (6.1 %) and two from the Gulf of Thailand (6.2 and 6.3%). In all other im
portant diagnostic features, including the shape of the flrst dorsal fin and the presence and nature of irregularities in the precaudal 
vertebrae, the syntypes of tjutjot agree with dussumieri. In view of this agreement I accept tjutjot as a synonym of dussumieri and inter
pret the short preoral lengths of the syntypes as representing one extreme of the variation in this feature. I designate as lec~otype of tjut
jot the Leiden Museum specimen (RNH 7382), a male of 580 mm TL from Batavia, which was the first of the two listed by Bleeker in 
his original description . 

The species namejavanicus was earlier used by Van Hasselt (1823:315) in the binomen Carcharias lavanicus. A French translation of 
Van Hasselt 's account appeared in 1824. Van Hasselt 's usage was in a letter to the director of the Leiden Museum, C. J. Temminck, as 
follows: "Mijn Carcharias lavanicus, komt het meest nabij aan Meni Sauro, die zich in het Museum te Parijs bevindt, van wei ken hij 
echter in den vorm der Pinna Caud. verschilt." M. Boeseman of the Lelden Museum, who kindly supplied me with information on Van 
Hasselt , also provided a translation of the above passage: "My Carcharias lavanicus, is most close to Afeni Sauru, which is present in 
the Museum of Paris, from which, however, it differs in the shape of the Pinna Caud." 

The above account has been regarded by some authors as constituting a description of Carcharias javanicus Van Hasselt, 1823, since 
it refers to the shape of the caudal fin. If this argument is accepted, there still remains the problem of identifying the species. Even if 
one assumes, as did Ferussac (Van Hasselt 1824:89), that Van Hasselt's Meni Sauro 's "Meni Sorra (c. sorra Cuv.) du musee de Paris," 
this does not appreciably assist in identifying even the species which Van Hasselt used for comparison with his javanicus. The specific 
names menisorrah and sorrah did not become available until 1841 as Carcharias (Prionodon) menisorrah Valenciennes in MUller and 
Henle and Carcharias (Prionodon) sorrah Valenciennes in MUller and Henle. The comparison was therefore made on vernacular 
names. A study of what specimens were available in the Paris Museum in 1823 and earlier might yield evidence as to the identity of 
Meni Sauru , but would still leave open the question of the identity of ja van icus Van Hasselt because this author did not state the man-

various nominal species to either Carcharhinus dussumieri or C. sealei. 

1st dorsal base 
"I. TL 

8.8-11.2 (9.9) 

1st dorsal base 
1st dorsal height 

Snout tip to 1st 
gill opening 

"I. TL 

Internarial 
distance 
"I. TL 

Prenarial length 
"I. TL 

Preoral length Length anterior margm of pectoral 
"I. TL width pectoral 

n=40 0.94-1.41 (1.08) n=39 15.4-19.4 ( 17.4) n = 26 4.3-5.5 (4.9) n = 40 2.7-4.0 (3.3) n=40 6.1-8.4 (6 .9) n =40 1.4-1.8 (1.64) n = 27 

9.0 n= I 
9.5-9.6 n =2 

9.6 
9.0 n= I 

0.87 n= I 
0.98-1.0 1 n = 2 

0.90 
0.96 n= I 

18.9 n = I 
16.4 n = I 
18 .7 
18.8 n = I 

5.2 n = I 3.2 n = I 6.7 n = I 

4.2-4.3 n = 2 3.0 n = 2 5.8 n = 2 

5.0 3.4 7.2 

4.9 n = I 3.5 n = I 7.5 n = I 

7.6-9.4 (8.8) n=26 0.78-1.06 (0 .92) n=25 14.4-17.3 (15.8) n=25 3.8-5 .2 (4.4) n=25 2.2-3.7 (3.0) n=25 5.3-7.3 (6.5) n=25 

8.8 
9 .7 

1.00 
0.99 

specimens from Bass et al. (1973). 

17 .8 
16.8 

4.4 
4.6 

59 

3.6 
2.4 

6.7 
5.5 

I.7n=1 
1.6-1.7 n=2 

1.7 
1.6 n = I 

1.7-2.0 (1.85) n = II 
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Figure 33.-Proportional dimensions indicating differences between Carchll1'hinus dussumieri and C. seale;: a, pectoral fin anterior mlll'gin 
divided by pectoral fin widtb versus tomJ Iengtb; b, moutb widtb as percent of total Iengtb versus total length. 

ner in which the caudal rm of his species differed from that of Meni Sauru. In the absence of other evidence, and of type material, I se 
no way of adoptmg Carcharias javanicus Van Hasselt, and hence relegate it to the category of nomen dubium. 

Day (1873:529) described malabaricus from three specimens from the west coast of India. The account was not illustrated and is ill 
adequate for determining the species. Two of the syntypes are still in evidence, one at the British Museum (BMNH 89.2.1.4173, mal 
375 mm) from Cochin, the other at the Australian Museum (AMS 1.61, female, 422 mm) from Calicut. Both syntypes clearly ti 
dussumieri. I designate the British Museum specimen, data for which are given in Tables 25 and 26, as lectotype of malabaricus since J 

was the first of the three listed by Day in his original account. 
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T able 26.-Carcharhinus dussumieri, proportional dimensions in percentage of total length . 

'0 375 mm '9 466 mm 9 580 mm 
9 310 mm India '0 435 mm Java Japan 

T 695 mIT' 
.- 580 mm Per"an Gull 

Java 0 375 mm Cochin Ind,a Batavia Nagasak' Java Saud, Arab,a '63 rnm 

Batavia Hong Kong BMNH 89. Bombay BMNH 1867 . UMMZ Batavia US:-;\, Smgapore 

____________________ M_C __ Z_�_3_86 ___ U_S_N_M __ M_5_7 ___ 2_._1._4_�7~3 __ ~M_N~H~N~II~36~_I~I~.2~8~.1~8~8 __ ~1~7~7~1I~4 __ ~R~N~H~7~3~ __ ~~~ ___ \IC l~O 
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Some measure of the confusion in the literature over the status of the nominal species here placed in dussumieri or in sealel is provid 
ed by Day's subsequent treatment of his malabaricus and other related species. In his monograph of the fishes of India (Day 1878:716) 
he relegated malabaricus to the synonymy of menisorrah, m which he also placed IjUljOI Bleeker. He referred to a specimen of meniso 
rah which he had received from Bleeker. The menisorrah of Bleeker, judging by museum specimens that I have seen and literature ac 
counts, is usually, but not in every case, referable to dussumlert. Day's menisorrah likewise fits dussumieri if his (1878, pI. 184, fig. I 
illust~ation of a Kozhikode specimen is taken as a criterion Day was, therefore, correct m synonymizing malabaricus and ljUijOI wit 
what he called menisorrah but which should have been called dussurnteri. In the same monograph Day treated (p. 714) a econd specie 
under the name dussumiert. This speCies, judging by Day's illustration (pI 187, fig. 2) of a specimen from Malabar, appears to b 
sealei. Day placed javanicus Bleeker in its synonymy, and hence was nomenclaturally correct in referring javantcus to dussumiert bu 
taxonomically incorrect in recognizing as dussumiert the species which at that time did not have a valid name and sub equently w 

named sealei. 
The foregoing example of confusion in the literature is by no means an Isolated ca e with re peet to the name dussumlert, menlSo 

rah, etc. The consequence is that very few of the numerom literature identifications under these names can be taken at face value, pa 
ticularly if they are mere listings and not accompanied by illustrations. 

Description (see also Table 26).-Small sharks, growi[lg to about 1 m TL. :V1idline of back between dor al fins with a 10 .... dermal ndg 
Upper precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed, only slightly overlapping in small specimens but more regularly overlapping in larger, ubcircular t 
ovoid in outline, each with three longitudinal ridges and corresponding po tcrior marginal teeth in small specimens but .... Jth five ridg 
and teeth in larger specimens. 

Snout of moderate length, varying from pointed to sharpl} rounded in contour. Anterior margin of eye above or lightly fory,ard 
front of mouth. Nostrils oblique, with broadly ovate apenures, the anterior margin of each with a well-developed, harply point 

lobe. 

Dental formula 
13-1 to 3-13 
14-0 to 2-14 

m 12 of 39 pecimem counted; 13-1 or 2-13 
13-1- 13 

10 9; 12 or 13-2-12 or 13 
12 or 13-0 or 1-12 or 13 

12 or 13-0 or 2-12 or 13 in 5; 13 or 14-2-13 or 14 in 4; and 13-2- \3 10 I Teeth sexuall\ dimorphiC 10 adult specimens. U p 
13 or 14-1-13 or 14 11 to 14-1 or 2-12 to 14 15-1-15' P 

teeth of females and immature males moderately broad, oblique, their lateral margms deeply notched, their medial margins com 
basally but straight or weakly concave distally; se\ eral large serrae ba\all) on the lateral margin of each tooth; medial and later 
margins of upper teeth, including the lateral basal serrae, regularly serrated, the serrations rather coar e; upper teeth of mature mal 
much narrower than those of females, more oblique and more finely serrated, one, t\\O (exceptionally three or none) 5maller y 
physial teeth, not always well differentiated from the paramedian teeth 10 either ize or shape and hence some .... hat arbitrari 
designated. Lower teeth narrower than the upper. tho e of female and Immature male only slightly oblique, their lateral margi 
notched, their medial margins concave, usuall, both margins serrated, the serrations liner than those of upper teeth. though ometim 
there are larger irregular serrae or crenulations basally on the lateral margins; in mature male the first four or five series of paramedi 
lower teeth are considerably more oblique than those of females, and are essentially smooth edged except for _ orne fine basal serration 
usually one smaller symphysial tooth but occasionally two or none. 

First dorsal fin moderately high, weakly falcate 10 small specimens (where a vertical from its apex falls not farther back than midw 
along its rear tip) but more erect in larger specimens where its apex is vertically above or in front of its axil; origin of first dorsal over 
slightly behind the middle of the inner (posterior) margin of the pectoral fin in small specimens but further rearward to almost over t 
inner (posterior) corner in larger specimens. Second dorsal fin of moderate size, almost equal to anal fin; length of second dorsal re 
tip 0.96-1.50 (mean 1.27) times second dorsal height in 33 specimens; origin of second dorsal above or usually slightly behind anal 
origin to as far back as anterior one-third of anal base. Pectoral fin moderately short, falcate, with pointed tIPS; origin of pector 
below the fourth gill openings; outer corner of pectoral when latter is adpressed to trunk so that its anterior margin is horizontal reach 
from two-thirds along first dorsal base almost to first dorsal axil. 

Color after preservation in alcohol is grayish or brownish above, paler below; all fins except the second dorsal are at most only slig 
ly darker than the upper trunk color, and have pale traillOg edges probably whitish or translucent in life; second dorsal fin dusky 
black on its apical two-thirds but pale to white along its rear tip and just in front of the axil. 

Vertebral counts of 10 specimens are given in Table 26 and of another 33 specimens in Table 27. 
Centrum diameter greater than centrum length except for the last few monospondylous centra which range from moderately to gre 

ly elongated. In 39 of the 43 specimens for which I have radiographs there is obVIOUS and often considerable irregularity in the lengt 
of the centra between the pelvic base and the second dorsal base. The irregularity involves the alternation of long and short centru 
with lengths corresponding to mono spondylous and diplospondylous centra, respectively. The alternations themselves are usu 
serially regular, with from one to six alternating pairs of centra present, but in some cases there are one or two alternating pairs folio 
ed by two or three long centra before the next short centrum. The four specimens lacking these irregularities are from the Gulf 
Thailand, Malaya, and Borneo. Localities for the 39 specimens which have irregularities are the Gulf of Thailand, Hong Kong, Chinl 
Japan, India, the Persian Gulf, the Malayan region, Borneo, and Java. For the purpose of this account, diplospondyly is regarded 
occurring at the first short centrum, even though long (monospondylou~?) centra may be present posteriorly. On this basis the site 
diplospondyly is variable, ranging in position from over the pelvic base to beneath the second dorsal base. Between the second dor 
base and the caudal origin the centra are mostly short (i.e., clearly diplospondylous) and regular or nearly so. Posterior to the caud 
origin, on the caudal axis, there is further irregularity in centrum length in 29 of the 43 specimens examined. This caudal irregulari 
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Table 27.-Vertebral numbers In 33 specimens of Carcharhinus dussumleri. 

Specimens Precaudal Caudal Total 

GVF 1548 Gulf of Thailand 54 65 119 
GVF2469 Gulf of Thailand 56 53 109 
GVF 2385 Gulf of Thailand 57 58 115 
GVF 2415 Gulf of Thailand 57 63 120 
GVF 2454 Gulf of Thailand 57 67 124 
GVF 2568 Gulf 0 f Thailand 58 62 120 
GVF 2383 Gulf of Thailand 58 64 122 
GVF 2415 Gulf of Thailand 58 66 124 
GVF 2460 Gulf of Thailand 59 61 120 
GVF 2568 Gulf of Thailand 59 63 122 
GVF 2415 Gulf of Thailand 59 66 125 
GVF 2409 Gulf of Thailand 60 65 125 Table 28.-Clasper length as percentage of total 
SU 27726 Borneo 54 70 124 length in Carcharhinus dllssumieri. 
CNHM 21878 Borneo 59 68 127 
USNM 197386 Borneo 60 69 129 TL Gasper length 

USNM 197386 Borneo 63 65 128 (mm) as "10 TL Locality 

USNM 72478 Java 57 64 121 353 2.8 Borneo 
BMNH 1867 . 375 2.0 Hong Kong 

11.28.177 Java ' 57 72 129 400 2.0 Gulf of Thailand 
US M72477 Java 58 61 119 577 2.3 Gulf of Thailand 
USNM 177112 Java 59 65 124 '580 4.5 Java 
MCZI09 Malaya, Penang 58 71 129 594 2.0 Java 
MCZllO Malaya, Penang 68 79 147 '610 5.1 Java 
SU 31254 Hong Kong 61 58 119 660 2.3 Java 
SU 31254 Hong Kong 61 60 121 687 8.9 Malaya, Penang 
ANSP 52650 Hong Kong 61 61 122 688 3.6 Gulf of Thailand 
ANSP 76545 Hong Kong 62 62 124 703 9.5 Borneo 
A SP 52651 Hong Kong 62 63 125 726 8.0 Gulf of Thailand 
SU 14113 China, Chusan Island 63 60 123 738 7.2 Gulf of Thailand 
ANSP 76859 Hong Kong 63 65 128 'Syntype of CarchaTias (PrlOnodon) IJuIJOI. 
M HN 1135 India, Pondicherry' 62 68 130 
AMS 1.61 India, Callcut' 64 
UZMK PO 692 Persian Gulf 65 66 131 
UMMZ 179015 Japan 66 60 126 

Range (including counts from Table 26) 54-74 53·79 109·150 

'Syntype of CarchaTias (PTIonodon) IJUIJOI. 

'Syntype of CarchaTias (PTIonodon) dussumlerl. 
'Syntype of CarchaTias malabaTlcllS. 

varies from slight to extreme and involves the presence of one to four or more elongated centra interposed amongst the shorter centra. 
There is no uniformity in the position of the elongated centra nor usually in their length which may be up to three times that of the adja
cent short centra. It is evident that most of these long centra are the result of fusions, as they carry two or three haemal rays while the 
short centra each carry only one. Specimens not showing irregularities on the caudal axis are from the Gulf of Thailand (lout of 13), 
India (4 of 4), Persian Gulf (2 of 2), the Malayan region (2 of 3), Borneo (3 of 4), and Java (2 of 7). Specimens showing irregularities are 
from the Gulf of Thailand, Hong Kong, China, Japan, the Malayan region, Borneo, and Java. There is no obvious correlation between 
the presence and extent of these irregularnies on the caudal axis and those further anterior in the precaudal diplospondylous region. The 

length . 1 48) d h length penultimate monospondylous centrum 
diameter of penultImate monospondylous centrum was 1.10-1.73 (mean. an t e length first diplospondylous centrum 

was 1.23-3.28 (mean 2.45) in 43 specimem. 
The smallest, apparently free-living specimen I have seen was 310 mm TL, while the largest embryo was 392 mm. Teshima and Mizue 

(1972) reported embryos up to 373 mm from off northwest Borneo; their smallest free-living specimen was 380 mm. Blegvad (1944) 
listed an embryo of 300 mm from the Persian Gulf. Male specimens that I have measured had clasper lengths as shown in Table 28, in
dicating that maturity is reached at a total length of about 650-700 mm. 

I have found no data in the literature on the size at which females become mature, but it could be expected to be comparable to or 
somewhat greater than in the males, and hence in the order of 700-750 mm TL. Teshima and Mizue (1972) noted that there were usually 
two embryos per litter in their Borneo material, and that gravid females taken in July contained embryos from 25 to 373 mm long; they 
concluded from their data that there was no seasonality in reproduction except that pupping was more frequent in July and August. 
They further supported their conclusions with data from Yang7 that gravid females in the South China Sea" ... are, on an average, 
caught every month, especially from February to March and July to August. The usual number of embryos contained in each uterus is 
I, in rare cases, 2 embryos are found in each uterus." Blegvad (1944) recorded a female with a litter of four embryos from the Persian 
Gulf. The largest specimens that I have seen were a male of 823 mm TL from Japan and a female of 825 mm from the Gulf of 
Thailand. Blegvad (1944) stated that of 562 specimens listed from the Persian Gulf "hardly anyone was more than 1 m long." 

7Teshima and Mizue (1972:229) reponed these data as a personal communication from Yang of the Taiwan Fisheries Research Institute. 
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Distribution (see also Material examined).-Based on specimens I have examined, dussumien occurs in shallow coastal waters from the 
Persian Gulf eastwards to China and Japan, and southwards through the Indo-Australian Archipelago to Java. BJegvad (1944, as 
menisorrah) reported that it was the most common shark in the Persian Gulf. His illustration (fig. 10) of a specimen showing an erec 
(not falcate) first dorsal fin plus the black-tipped second dorsal fin is sufficient to confirm the identification of his material 
dussumieri, but in addition I have seen one of his specimens, and also another from the Persian Gulf. In Indian waters dussumieri i 
present on both coasts, from Bombay in the northwest to at least Pondicherry in the southeast. It apparently is common in the Gulf 0 

Thailand, and extends northeastwards to Hong Kong and the China coast to at least as far north as Chusan Island, and to Japan a 
Nagasaki. Chen (1963) illustrated it, as menisorrah, from the Pescadores, and reported it from Taiwan. Confirmed records in the Ind 
Australian Archipelago are from Malaya (Penang), Singapore, Borneo, and Java, but it IS unlikely that dussumleri is restricted to the 
localities. However, because of the very close similarity between dussumieri and sealei, unusual care will need to be taken in the iden 
tification of specimens which would extend the present range. 

Material examined.-RNH 7384, four females, 243 to ca. 690 mm, and two males, 287 and 596 mm, Bleeker; ZSZM (-). three e 
bryos, two males, 245 and 260 mm, and one female, 247 mm, China, Fo-Kien Provmce , 1904, G. Siemsson; ZSZM (-), two embryo 
male , 265 mm, and female, 332 mm, China, Fo-Kien Provmce, 8 September 1911, G. Siemsson; UZMK PO.692, female embryo, 2 
mm, Persian Gulf, Udfor Kangun, 9 February 1938, H. Blegvad; SU 31254, female embryo, 300 mm, and male, 304 mm, Hong Kon 
A. W. Herre; MCZ 1386, female, 310 mm, Java, Batavia, O. Bryant and W. Palmer; MSNG C.E. 23319, female, 315 mm, Borne 
1886; ISZZ 20233, female, 320 mm, "Japan and Formosa," Haberer; SU 27726, male, 348 mm, Borneo, Sandakan, A. W. Herr 
CNHM 21878, male, 353 mm, Borneo, Sandakan, 2 July 1929, A. W. Herre; BMNH 1928.4.24.2, embryo, 363 mm, China, Chefo 
MNHN 1135, male, 370 mm [syntype of Careharias (Prionodon) dussumienl, India, Pondicherry, Belanger; GYF 2568, two female 
372 and 418 mm, Gulf of Thailand, Prachuap Khin Khan Provmce, ca. II 5' to 11 -45 '30''N, 99°43' to 99 °5 3 'E, 6-11 May 196 
USNM 6457, male embryo, 375 mm, Hong Kong, W. Stimpson; BMNH 89.2.1.4173, male, 375 mm (syntype of Carehari 
malabaneus), India, Cochin, F. Day, BMNH 1939.1.17.1-2, two embryos, male, 388 mm, and female, 392 mm, Hong Kong, Herklot 
NMY 61-361 and 61-425, male, 390 mm, and female, 545 mm, Java, 1857-59, ovara; GYF 1548, female, 397 mm, Gulf of Thailan 
Chol Buri Prmince, off Chol Bun City, 7-9 December 1957; GYF 2409, male, 400 mm, Gulf of Thailand, Prachuap Khiri Khan Pr 
vince. ca 33 ml offshore ESC ofJ(au Sarmroi~ord. 2n2<J AU~llq 11}60; I:-'IK PO fi86, '':Irale. 4()2 mm, Jaran, ap akl. IlJl1, O. 
Jordan; \ICZ 110, female. 410 mm, '\Ial<l)a, Pen.mg, 20 \UQU t I '60, Putnam; I~Z. 1 1197 female. 412 mm, Ja\a; 1\\ 1.61, femal 
422 mm (syntype of Careharias malabarieus) , India, Calicut, F. Day; SU 7928. female, 424 mm, and male, 465 mm, Japan, agasak 
D. S. Jordan and J. O. Snyder; GYF 2385, two females, 431 and 777 mm, Gulf of Thailand, Prachuap Khiri Khan Province, ca. 20 
offshore ESE of Kau Sarmroiyord, 17-21 August 1960; MNHN 1136, male, 435 mm [syntype of Carchanas (Prionodon) dussumien 
India, Bombay, Dussumier; NMY (-), male, 455 mm, Hong Kong; BMNH 1867.11.28 188, female, 466 mm [holotype of Carehari 
(Prionodon) javanicus], Java, Batavia, P. Bleeker; \SZl 4464, female, 492 mm [syntype of Carcharias (Pnonodon) dussumien 
China, Meyen; NMY (-), male, 515 mm, Borneo, 1897; SL 14113, female, 517 mm, Coma, Chusan Island, Tinghai, October 1936, 
W. Herre; GYF 2469, female, 538 mm, Gulf of Thailand, about 50 mi offshore E of Prachuap Khiri Khan town, 10-16 January 196 
GYF 2454, male, 577 mm, Gulf of Thailand, Rayong Province, 28 mi SSE of Goh Chung, 28 December 1960-2 January 1961; UMM 
177114, female, 580 mm, Japan, East China Sea, Nagasaki, 15 July 1929, C. L. Hubbs; R. H 7382, male, 580 mm [syntype of Ca 
charias (Prionodon) tjutjot], Java, Batavia, P. Bleeker' USNM 72477, female, 594 mm, Java, Batavia, 1909, O. Bryant and v 
Palmer; USNM 72478, female, 595 mm, Java, Batavia, 1909,0 Bryant and W Palmer; BMNH 1867.11.28.177, male, 610 mm [s)' 
type of Carcharias (Prionodon) tjutjotl, Java, Batavia, P. Bleeker; RNH 7375, male, 635 mm, Indian Archipelago, 1852, P. Bleeke 
GYF 2415, two females, 643 and 658 mm, and male, 688 mm, Gulf of Thailand, Prachuap Khiri Khan Province, about 24 mi offsho 
ENE of Kau Sarmroiyord, 26 August-l September 1960; UMMZ 177112, male, 660 mm, Java, near Batavia, 6-15 May 1929, J. D. 
Hardenberg and C. L. Hubbs; GYF 1565. female, 665 mm, Gulf of ThaIland, Rayong Pro\lnc~, Rayong Bay, 12 30 to 12 40 . 
101 "00' to 101 ~5'E, 11-17 December 1957; GYF 1541, female, 667 mm. Gulf of Thailand, between Chol Buri and Rayong, 
December 1957; GYF 2462, female, 674 mm, Gulf of Thailand, Prachuap Khiri Khan ProVInce, about 15-20 mi E of Kau Sarmroiyor 
6-7 January 1961; MCZ 109, mature male, 687 mm, Malaya, Penang, 20 August 1860, Putnam; USNM 197386, female, 693 mm, 
mature male, 703 mm, Sulu Sea near North Borneo (via Manila Fish Market), March 1962, Y. G. Springer; USNM 148102, female, 6 
mm, Persian Gulf, Saudi Arabia, Tarut Bay, Zaal Island, 15 May 1948, D S. Erdman; GYF 1565, mature male, 726 mm, Gulf 
Thailand, Rayong Province, Rayong Bay, 12°306. to 12°40'N, 101 "00 ' to 101 "25 'E, 11-17 December 1957; GYF 2383, mature mal 
738 mm, and female, 803 mm, Gulf of Thailand, Trat Province, about 10 mi E of south tip of Goh Kut, 15-20 August 1960; GYF 
female, 766 mm, Gulf of Thailand, Rayong Province, 15-28 mi offshore SE of Goh Chuang, 2-8 January 1961; MCZ 205, female, 7 
mm, Singapore 1859, Putnam; GYF 2563, female, 781 mm, Gulf of Thailand, Surat Thani Province, about 5 mi offshore E of G 
Samui, 6-8 May 1961' GYF 2706, female, 785 mm, Gulf of Thailand, 38 mi from Ko Chang, II "37.1 'N, 101 °46,6 'E, 22-23 Novemb 
1960, MY Stranger; ISH TFS 77/61, female, 795 mm, Gulf of Thailand, 10 August 1961; GYF 2699, female, 812 mm, Gulf 
Thailand, 40.1 mi from Paulo Paujang, 8 °57,0 'N, 102 °53.3 'E, 15 November 1960, MY Stranger; UMMZ 179015, mature male, 82 
mm, Japan, supposedly from East China Sea. via Osaka Market, 10 July 1929, C. L. Hubbs; GYF 2132, female, 825 mm, Gulf 
Thailand, Prachuap Khiri Khan Province, 5 April 1960; ANSP 76545, one specimen, Hong Kong, ANSP 76549, one specimen, Ho 
Kong; ANSP 52650-52651, two specimens, Hong Kong. 



Careharhinus aero notus (poey, 1860) 
Figures 34, 35 

c 

Fig~ 34.-Carcharhinus acronotus, UPR (-), 1,004 mm n, female from Puerto Rico: a, left side; b, underside of bead; c, enlarged left nostril. 

Fig~ 35.-Carcharhinus acronotus, USNM 126115, 1,064 mm TL, male from Florida: rlgbt upper and lower teeth (sympbysis to tbe rlgbt); Inset teeth are enlarged f'dth upper 
and lower teeth. 
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Squa/us aeronotus Poey, 1860:335-336, pl. 19, figs 1.4. Male. 980 mm. Cuba. 
Careharias (Pnonodon) remotus Valenciennes in Oumeril, I 65:374. Holotype, 1.200 mm. Antilles, from Ph!e. 

Diagnosis.-Small sharks, up to 1.37 m long, lacking an interdorsal ridge; snout tip with a dusky to black blotch; tip of second dor 
fin dusky to black as IS also leading margin of upper caudal lobe and sometimes trailing margin of lower caudal; snout of moder 
length and rounded; internarial width 1.4-1.7 in preoral length; origin of first dorsal fin about over inner pectoral comer; apex of fi 
dorsal sharply rounded; ongm of second dorsal over or ~h 'htl\ behind anal fin origin; height of second dorsal 2.6-2.9(),1o TL and 1.1-1 

. ., 12-2-12 12 or 13-1 or 2-12 or 13 lb' 
m length of Its rear tiP; dental formula usually II-I-II but may be II or 12-1-11 or 12 upper teeth moderate y narrow, 0 hq 

deeply notched laterally, with uniform serrations; lower teeth ~lightly oblique, notched laterally, serrated; no obvious discrete series 
enlarged hyomandibular pores alongside corner of mouth; precaudal centra 80-88, caudal c.:entra 81-94; total centra 161-1 
diplospondyly begms from one-third to halfway along pelVIC base; dlplospondylou centra either regular in length or with one or t 
groups of two to four noticeably longer centra in the region between the pelvic and second dorsal fin ; penultimate monospondylo 
centrum 10-1.1 wider than long. 

Although the western Atlantic aeronotus shares many similar features with the Indo-west Pacifi dUS5urmeri and 5ealel, the 0 

species that it might be confused with inside its geographical range is the small and smooth-backed porosus. It differs from porusu 
the position of its second dorsal fin origin (usually slightly behind anal fin origin m acronotus but over or hghtly behind middle of 

12-2-12 14-1·14 
base in porosus), in havmg a dusky to black blotch on the snout tip, usually fewer teeth (T1T-TI \ersus 13 or 14-0-13 or 14 

porosus), and many more vertebrae. 

Nomenclatural diseussion.-Although the holotype of aeronotus is not available there can be no doubt from Poey's (185 -61) desc 
tlOn that his species is aeronotus as recognized by later worker and here. Significant features from Poey's description are: the holot 
male was approaching or at maturity ("Les appendices genitaux depassent considerablement les ventrales, mais sant encore loin 
l'anale. "), hence near maximum size though only 980 mrr: long; the presence of six longitudinal ridges on the dermal denth..les, wh 

would similarly indicate near maturity; the second dorsal fin wa~ opposite the an~ fin; the dental formula was I ~=i ~ ~ 2 (equivalen 

g~i~g)· the descriptions and illustratiom of the teeth, particularly the illu tration of a lower tooth, fit aerono/us verv clo ely; 

presence of a pointed nasal lobe; and the origir of the first dorsal fin just behind the pectoral fin. 
Poey does not mention the black or dusky spot on the tip of the snout. ThiS may mean that he overlooked it, or alternati\ely it 

not have been obvious due to the age of the specimen or as a result of preservation, for accordmg to Springer (1938:21) "While 
black or darker colored nose is a good field recognition mark for fresh specimen, I am not sure that the color .... ould be especi 
noticeable on preserved ones. The nose spot is well marked on young. but becomes obscure and diffu e on old adults." All specime 
have examined have had dark snout tips, albeit faintly in some cases; however. J was searching for this feature which otherwise mi 
well have been overlooked. 

The holotype of remotus Valenciennes in Oumeril (1865) is a mounted skin of a female about 1.135 mm long from the Antilles. 1 
original description of the type is brief, as was noted by Bigelow and Schroeder (1948:400. footnote) who commented that the corr 
ness of current identifications of remotus " . can be tested only by re-examination of the type specimen, now or formerly in the P 
Museum." I have examined the type, taken some measurements, and have been supplied with a more complete set of measurem 
and a photograph by M L. Bauchot of the Paris Museum. There is no doubt that Valenciennes' description was based on the type 
there is complete agreement between the two except in the phrase that the second dorsal is "plus haute que longue" which is not bOI 
out by measurements. Other features in which there is agreement, including a markedly long space between the dorsal fms (three t' 
the length of the first dorsal base), a long space8 between the first dorsal and pelvic fins (slightly more than the fust dorsal base), 
relatively short caudal fin (a little more than one-fifth of total length), are unusual and suggest that the specimen skin was stretch 
the trunk sector when it was mounted; if this is so, then caution is required in using proportions which are based on total length. 

In light of the above, comparison of the type of remotus Valenciennes with, on the one hand, remotus as recognized by G 
(1913) and Bigelow and Schroeder (1948) whose accounts have been the main basis for recent interpretations of remotus and, on 
other hand, aeronotus indicates that despite many features in common the type of remotus agrees much more closely with aeron 
than with remotus sensu Bigelow and Schroeder. Evidence for this is presented in Table 29 covering those features which appear t 
diagnostic 

Further support for the view that remotus Valenciennes is conspecific with aeronotus is provided by the dental formula of the fom 

hi h' 12·1·12 I . 'bl f h w C IS 10-1.10' tiS POSSI e,o course, t at some teeth were lost when the type was mounted, and this appears to be the case with 

lower jaw where at least one tooth series is missing on each side, but the full complement of upper teeth seems to be present. 
On the basis of the above I have no hesitation in referring remotus Valenciennes to aeronotus Poey, even though this removes f 

usage the name remotus which has become fairly well established in recent years. The next available name for remotus sensu Bige 
and Schroeder is braehyurus GUnther· (see p. 174). 

8This character is noted in the original description as "distinwf rare" and is the source of the name remotus which refers to the wide separation of the pelic fms fro 
first dorsal; it is probably because of this character (which I believe to be an anifact from the manner in which the skin \Va.<. mounted) that remotuswas regarded as distinct 
acronotus. Dumeril (1865:376, foomote), in whose work the original description of remotus appears, was aware of Poey's (1860) account of acrono/us which he lists bl 
stated, without reason, that acronotus and four other species described by Poey at the same time were different from the American species including remorus treated in his 
account. 
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Table 29.-Proportional dimensions showing that the holotype of Carcharhinus remotus agrees more closely with specimens of C. acronotus 
than with specimens of C. remotus sensu Bigelow and Schroeder . Range is foDowed by the mean in parentheses. 

Internarial 
distance 

Anterior 
margin 
pectoral 

Anterior 
margin 
pelvic Anterior margin pectoral Second dorsal rear tip 

as % TL as OJo TL as % TL Width pectoral Second dorsal height 

Holotype of 
remotus 

(1 ,13S mm) 
acronotus 

(based on 7 specimens, 
382 - 1,064 mm) 

remotus sensu 
Bigelow and Schroeder (1948) 
(based on II specimens, 660 -
1,2S7 mm , from the Atlantic, 
Pacific, and Indian Oceans) 

4.8 IS .S S.9 1.7 1.0 

4.4-S.1 (4.7) 14.6-IS.3 (1S.0) S.7-6.1 (S.9) 1.6-1.8 (1.7) 1.1-1.3 (1.3) 

S.3-6.1 (S.8) 16.4-18.3 (17.6) 4.7-S.6 (S.2) 1.9-2.1 (2.0) 1.3-1.8 (1.5) 

Description (see also Table 30).-Small sharks, not exceeding 1.4 m TL. Midline of back smooth, lacking an interdorsal ridge. Upper 
precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed, overlapping, subcircular in outline, with three longitudinal ridges and three posterior marginal teeth 
in embryos and half-grown specimens, and five (occasionally seven) ridges and three to five teeth in subadults and adults. 

Snout moderately long and rounded in contour. Anterior margin of eye is slightly forward of front of mouth (exceptionally it may be 
vertically above it). Nostrils oblique, with broadly ovate apertures, the anterior margin of each with a rather long pointed lobe. 

Dental formula ~i:i:~i in seven of eight specimens counted; the eighth specimen had only one upper symphysial tooth; Poey 

(1860:336) described the holotype as having 12 teeth on each side of the lower jaw, and Springer (1938:22) reported 10 specimens from 

Fl 'd . h f ul . f 12-1-12 13-2-13 bli . on a WIt orm ae rangmg rom 11-1-11 to 11-1-11 . Upper teeth rather narrow, 0 que except for first to second senes at each 

side of symphysis, their lateral margins deeply notched, their medial margins straight to convex, both margins finely serrated, the serra
tions of almost uniform size; two (occasionally one) small symphysial teeth. Lower teeth much narrower than upper, almost erect on 
each side of symphysis, slightly oblique toward side of mouth, their lateral margins notched, their medial margins concave, both 
margins very finely and uniformly serrated (except that in mature males the paramedian teeth are vinually smooth, having serrations 
only basally and at the tips of the cusps); one symphysial tooth. 

First dorsal fm fairly high , rather narrow apically, the apex sharply rounded; origin of first dorsal either above inner comer of pec
toral fm or slightly anterior or posterior to it. Second dorsal fin moderately large and high, almost equal to anal fin; length of second 
dorsal rear tip 1.1-1.3 times its height; origin of second dorsal over or more often slightly behind anal fm origin. Pectoral fin short, 
broad basally, but narrow and pointed distally; origin of pectoral fin about below the fourth gill opening; outer comer of pectoral when 
latter is ad pressed to trunk so that its anterior margin is horizontal reaches at least halfway and more often two-thirds along base of first 
dorsal. 

Color after preservation is gray or grayish brown above, white to cream below; apex of second dorsal fm dusky or with a black 
margin; dorsal margin of upper lobe of caudal fin and sometimes the trailing margin of lower lobe black edged or dusky; trailing edges 
of first dorsal fin and of pectoral and pelvic fins may be pale or white; snout tip with a dusky to black blotch, not always obvious. 

Vertebral counts of six specimens are given in Table 30 and of another four specimens in Table 31. 
Centrum diameter usually greater than centrum length except for longest monospondylous centra at posterior of abdomen which are 

almost or quite as long as wide. 
Four specimens (2 from Puerto Rico, 1 each from Brazil and Florida) of the 10 radiographed show no irregularities in centrum 

length, but the remaining 6 specimens (5 from Florida, 1 from Louisiana) have one or two groups of elongate centra (resembling 
monospondylous centra) intercalated among the diplospondylous centra; these groups each contain from two to four elongate centra 
and are variously sited in the region between the pelvic fin and second dorsal fin. Diplospondyly begins above the anterior third or the 

middle of the pelvic base. The d~engt~ of penultimate monospondylous centrum was 0.89-1.0 (mean 0.94) and the 
lame er 

length penultimate monospondylous centrum was 1.29-1.54 (mean 1.43) in 10 specimens. 
length first diplospondylous centrum 

The smallest free-living specimen I have seen was 495 mm TL, while the largest embryo was 383 mm. Of the few males seen one of 
970 mm TL with a clasper length equal to 4.7!1Jo TL was approaching maturity, while one of 1,064 mm was mature with a clasper length 
of 9.1!1Jo. Springer (1938:21) reported that acronotus are mature at total lengths of about 1,020 mm and may reach about 1,370 mm. He 
further noted that full-term embryos have been collected at Englewood, Fla., from January to April, with from three to six per female. 

Clark and von Schmidt (1965:27) gave data on 54 specimens from the central Gulf coast of Florida; the data accord with Springer's, 
but they also reported a gravid female taken on 23 May and containing three embryos 370-390 mm TL; they further reported that 
maturity (at 1,030 mm TL) is probably reached in 2 yr, with yearlings measuring about 800 mm. 

Distribution (see also Material examined) .-Although acronotus is poorly represented in museum collections it has a fairly wide coastal 
distribution in the western Atlantic and in the islands of the Caribbean. Specimens seen by me or reported in the literature are from 
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Table 30. (arehurhinul aeron"lu" prupnnlonwl d,men Ion in pt'rctnl 8l1e 0 1 Iolal I nKlh . 

SnoUi tip to 

outer noslrils 

~yc 

mouth 

1st gill opening 

3d gill opening 

5th j,ul. oren 109 

pClloral ongm 

pelvk origin 
lsi dllrsal origm 

2d dorsal origm 

anal I'm origm 

upper caudal or gin 

lov.er ~audal origin 

Nostrils 

distance bel \\ een on ncr 

corner 
Moutt> 

wIdth 

length 

LabIal furro" lengths 
upper 

lo"cr 
GHl open Pg le~!lth< 

1st 

3d 

5th 
Eye 

honzonJal ammeter 

1st dorsal fon 
.engt!- of base 

lengtr POsler-or margm 

height 
2d dorsa; fm 

length of base 

length postenor margin 

heIght 

Anal fm 

length of base 

length postenor margm 

heIght 
Pectoral fin 

length of base 
length antenor margm 

length d·stal margin 
greatest width 

Pelvic fin 

length 0 f base 

length anterior margin 
length distal margm 

length of claspers 

Caudal fin 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 

height 

Dental formula 

Vertebrae 

precaudal 

caudal 

total 

Q ~mbry(l 

382 mm .. hJ4 mm ;> 8'17 nHT' Q \101 mm 
I· lorida florida ( .ulf of ~I c".;o Wcst IndIes 
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84 

165 

1 2 
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1':16 
474 

2'12 
61 1 

606 

" 0 
~~ , 

44 

04 
0.4 

2 1 
H 
2 ~ 

I" 

'02 
14 
'Ie 

-1-1 

3 ~ 
1 < 

15 I 
I' , 

92 

5 ~ 
6.1 
4 7 

27 4 

11.2 

11.1 
11.1 

12-2· 12 
ITT-TI 

81 
86 

167 

68 

1 :> 
65 
fo < 

162 

19 1 
19 1 
4 1 

2"'4 
fl 0 
f,10 

'26 
'2 I 

4 ' 

61 
19 

(;4 

04 

21 
2 ~ 

2 I 

I" 

19 
9 

29 

4 2 

1 -
16 

5 5 
1 ~ 2 
10.5 

4 

-19 

5 -
4 8 

213 
12 .3 

10.0 

10.5 
12-2- 12 
ITT-TI 

970 mm 

HrM' 
E p.r to Sllnto 

SL ~2 51 

1 5 
7 I 

6 
I 6 
199 

21 
11 

4 

11 1 

MC 
£'3 f, 
15 

"4 

4 

4 (J 

05 
o ~ 

2 3 

2 < 

1 • 

2 ., 

46 
16 
3 3 

6: 
15 I 
123 
96 

5 6 

59 
5 3 
4.-

12.2 

10.9 
11 7 

1 2·~ · 12 
ITT-TI 

87 
88 

175 

, 1,I J()4 mm 

P~~no R I 0 

UPR 

10 
70 
, ~ 

16 
I 9 
2(19 

201) 

4' I 
10 f, 

62 ., 

62 I 
"4 ~ 

74 , 

4 

1,9 

o ( 
u4 

2 , 

1 I 

24 

I. 

9 ~ 

3 3 
':I ( 

.; I 

3.6 

J.S 

< 4 

14.6 
126 

4.9 

6.0 
4.9 

26.4 
I I 6 

11 0 
11.7 

12-2-12 
ITT-TI 

88 
93 

181 

' 1,064 mm 

FlOrida 
Apalach"oLl 

Vi M '26115 

29 
6 5 
6 9 

171 
19 ., 

21 6 
21 I 
492 
314 
642 
642 
,~ 6 

7~ I 

4 (> 

., 2 

19 

os 
O~ 

23 
1 1 
24 

If, 

. I 
1.0 

1 . 
r 
~ .9 

43 
1 1 
3. 2 

( :: 
15 J 
II 4 

.6 

54 
58 
49 
9 . 1 

25 ,2 

11.i 

11.2 
10.8 

12·2-12 
ITT-TI 

82 

85 
167 



Table 3t.-Vertebral numbers In four specimens of Carcharhlnus acronotus. 

Specimens Precaudal Caudal Total 

USNM 127120 Florida. Key West 80 87 167 
USNM 127122 Florida. Key West 81 83 164 
USNM 127123 Florida. Key West 80 81 161 
USNM 179038 Puerto Rico 86 94 180 

Range (including counts from Table 30) 80-88 81-94 161-181 

North Carolina southwards and around the Florida coast to as far west as Louisiana in the Gulf of Mexico; the type of acronotus was 
from Cuba, and the type of remotus from the Antilles; J. Randall has provided material from Puerto Rico and Erdman (1956:321) has 
also reported it from Puerto Rico; I have seen one specimen from the Virgin Islands (St. Croix); Cervigon (1966:38) gave an account of 
several specimens from Venezuela (from Cubagua and La Blanquilla) and Lowe (McConnell) (1962:680) reported acronotus from 
British Guiana; and there are a few specimens from Brazil (from off Vitoria and Rio de Janeiro). The species is undoubtedly present 
throughout more of the West Indies and along more of the east coast of South America than present records would indicate. 

Material examined.-USNM 127120, female embryo, 362 mm, Florida, Key West, I. Ginsburg; USNM 127123, male embryo, 375 mm, 
Florida, Key West, I. Ginsburg; USNM 127121, female embryo, 382 mm, Florida, Key West, I. Ginsburg; USNM 127122, male em
bryo, 383 mm, Florida, Key West, I. Ginsburg; ZSZM 8190, female , 495 mm, North Carolina, Carteret County, 23 December 1899, H. 
H. and C. S. Brinsley; USNM 104331, female, 634 mm, Florida, off Englewood, 1937, S. Springer; USNM 30679, female, 775 mm, 
skin, Florida, Pensacola, 1882, S. Stearns; USNM 179038, female, about 830 mm, Puerto Rico, La Pasguera, 30 April 1963, J . E . Ran
dall; USNM 197367, female, 897 mm, Gulf of Mexico, off Louisiana, 28 "25 'N, 92 °12 'W, 15 November 1961, Oregon; UZMK 
P0690, female, 903 mm, West Indies, St. Croix, 18 September 1845; SU 52851, male, 970 mm, Brazil, Espirito Santo, Vitooa, 17 
August 1944; UPR (no number), female, 1,004 mm, Puerto Rico, Tres Hermanos, 28 January 1963, J. Randall; USNM 126115, 
mature male, 1,064 mm, Florida, Apalachicola, West Pass, 24 June 1932; USNM 127126, skin of mature male, about 1,070 mm, 
Florida, Apalachicola, West Pass, 24 June 1932; MNHN A 9661, mounted skin of female, 1,135 mm [holotype of Carcharias 
(Prionodon) remotus), Antilles, Plee. 

b 

Carcharhinus porosus (Ranzani, 1840) 
Figures 36, 37 

Fiaure 36.-Carcharhlnus porosus: a, left side of UCLA 58-128, 860 mm TL, female from Pacu.c Panama; b, enlarged left noSlri of same; c, IllIdenide of bead of U ..... 
181339, 541 mm TL, female from Pacific Mexico. 
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Figure 37.-Carcharhinus porosus, USNM 181336, S54 mm TL, female from PacifIC Mexico: right upper BDd lower teeth (symphysis to the right); inset teeth are enlarged sIxtb 
upper tooth and fifth lower teeth. 

Carchariasporosus Ranzani, 1840:70-71, pl. 9, figs. 1-5. One specimen, male, 3 ft 10 in (ca 1,170 mm) long, Brazil. 
Carcharias (Prionodon) Henlei Valenciennes in MUller and Henle, 1841:46, pl. 19 (teeth). Two spirit-preserved specimens, males, one 

of 420 mm from Cayenne, through Poiteau, the other of 422 mm from Brazil; one mounted skin of female, originally about 1,200 
mm (tail now missing) from Cayenne, through Frere. 

Carcharhinus cerdale Gilbert in Jordan and Evermann, 1898:2746-2747. Holotype, male 558 mm, Panama; three paratypes, two 
females, 329 and 602 mm, and one male, 527 mm, Panama; all from the Pacific coast of Panama. 

Diagnosis.-Small sharks, up to 1.34 m long, lacking an interdorsal ridge; tip of pectoral fm and margins of dorsal and caudal fms fre
quently dusky; snout long and moderately pointed; internarial width 1.2-1.8 in preoral length; origin of first dorsal fm usually over or 
slightly anterior to inner pectoral comer but sometimes farther forward to as far as pectoral axil; apex of first dorsal bluntly pointed; 
origin of second dorsal fm usually over or slightly behind middle of anal base; height of second dorsal 2.0-2.9% TL and 1.3-1.9 in 

. . 14-1-14 13 to IS-lor 2-13 to 15 
length of 1ts rear t1P; dental formula usually 13 or 14-0-13 or 14 but may be 12 to 15-0 to 2-12 to 15 ; upper teeth moderately narrow, 

oblique, strongly notched laterally, uniformly serrated except for bases of lateral margins which are more coarsely serrated or carry 
several enlarged serrae that are themselves serrated; lower teeth oblique, notched laterally, serrated; no obvious discrete series of 
enlarged hyomandibular pores alongside comer of mouth; precaudal centra 41-67; caudal centra 55-73; total centra 96-135; diplospon
dyly usually begins between pelvic axil and pelvic rear tip, but may be as far forward as middle of pelvic base or as far back as second 
dorsal origin; diplospondylous centra usually regular in length but occasionally there are one or more slightly longer centra along caudal 
peduncle; penultimate monospondylous centrum 1.1-2.2 times longer than wide. 

Throughout all parts of its range (Le., western Atlantic, eastern and western Pacific) porosus is about as likely to be confused with 
species of Rhizoprionodon than with other species of Carcharhinus. It differs from Rhizoprionodon in lacking a discrete series of 
enlarged hyomandibular pores alongside each comer of the mouth, in its shorter labial furrows (lower furrow not more than 0.70/0 TL 
and not visible when mouth is closed whereas in Rhizoprionodon it is never less than 1.00/0 TL and always visible), and its obviously ser
rated upper teeth. In the western Atlantic porosus shares some similarities with Carcharhinus acronotus but differs in the more rear
ward position of its second dorsal fm origin (usually over or slightly behind middle of anal base inporosus but only slightly behind anal 

fm origin in acronotus), in lacking a dusky to black blotch on the snout tip, and in having more teeth (usually 13 or ::~~~~j or 14 

compared with ~i~i~~i). In the western Pacific porosus and borneensis are markedly alike, but borneensis has a discrete series of 
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enlarged hyomandibular pores (such as in Rhizoprionodon), a much lower second dorsal fin (its height 2.2-2.4 lD length of It rear tip 
12-1-12 

versus 1.3-1.9 in porosus) and fewer teeth (usually 11-1-11) ' 

Nomenclatural dLscussion.-Although I have no information on the fate of the male specimen, about 1,170 mm, from Brazil, on ~ hl.:h 
Ranzani (1840:70, pI. 9) based his account of porosus, his description of it is good and this, coupled with his excellent illu tralion , 
eliminates the possibility of confusion with any other species, including even the superficially very similar Rhizoprionodon lalande/ nd 
R. porosus, known to occur in the same region. 

Dumeril (1865:372) observed that the three syntypes of henlei Valenciennes in Miiller and Henle, 1841 in the Paris 1u_eum mdud d 
two species. One of these syntypes, which he assigned to henlei, was "un individu unique, de 1m .23, pris a Cayenne par 1. Frere ." Th 
other two syntypes, small, spirit-preserved specimens, "longs de om.42 et de om.45, proviennent, Ie premier du Bresil, et Ie ~e ond de 
Cayenne, par les soins de Pointeau," he assigned to porosus Ranzani, with the comment that "IIs sont mentionnes par M~1. .\liiller e! 
Henle dans la description du C. (Pr.) Henlei; mais la comparison avec Ie type veritable de cette derniere espece ne pcrmet pas 1<1 ~onlu 
sion." He noted further that MUlier and Henle did not appear to have known about Ran zani 's species. I have e,ammed the ab\.)\ e thr~~ 
syntypes, which are still in the Paris Museum even though Bertin (1939) listed only the largest in his catalogue of types, and I can con
firm Dumeril's findings that they represent two species. The largest specimen (MNHN A9657) is a mounted skin, in very poor condi
tion with the tail and anal fin missing, measuring 920 mm excluding the tail; it appears to be a specimen of obscurus Lesueur, I 18 The 
two smaller specimens (MNHN 1139 and 1140), males of 420 and 422 mm, respectively, are in good condition, and both are ch~arl 
referable to porosus. 

Dumeril's statements about the largest syntype, including particularly the words "un individu unique" and "Ie type ventable" ould 
be interpreted as designating it as lectotype of hen/ei. The effect of this would be to make henlei a junior synonym of obscurus-a result 
which is not only at variance with subsequent interpretations of henlei but which also appears not to be in accord with the de cripDon of 
henlei by Valenciennes in MUller and Henle (1841 :46). The original description of hen/ei is rather brief and general, and the only dIu -
trations are of an upper and lower tooth which are so poorly drawn as not to be clearly representative of either obscurus or poro u . 
However, the description states that the second dorsal fm is over the posterior end of the anal fin (thUS indicating porosus) , and the onl 
specimen for which Valenciennes gave measurements had a total length of 17 in 3 lines or 454 mm (close to the lengths of the maIler 
syntypes which are porosus). In view of the above I choose not to accept Dumeril's statements as being a clear indication of lectOtHl(! 
designation and instead designate MNHN 1140, a male of 422 mm from Cayenne, as lectotype of hen/ei, thus ensuring that current in
terpretations of henlei as a junior synonym of porosus are maintained. 

The description of cerda/e Gilbert in Jordan and Evermann (1898:2746) from Pacific Panama is excellent and, although It I'> not 
accompanied by illustrations, its agreement with porosus is obvious. Gilbert did not compare it with the Atlantic porosus but on I) ~ ith 
Pacific aelhalorus ( = limba/us). I have examined the holotype (SU 11884), which \'as the onl) t}pe matenal mlnt1t1nCU b) VI blrt 

though he noted that cerdale was abundant at Panama and that numerous specimens were obtained, and three rara!) rC\ (') 12 ()6, 

12865 , 11886) at Stanford University, plus two other specimens (BM1':H 1903 .5.15.339-40) at the British Museum which are recorded 
there as possible syntypes, and I can fmd no consistent differences in proportions, external morphology, or teeth to separate them rom 
Atlantic porosus. Essentially the same conclusion was reached by Meek and Hildebrand (1923) who compared a series of specimen 
from the two sides of the Panamanian isthmus, but they ascribed them all to cerdale because their information on porosus, based on 
Garman's (1913) account, seems referable to some other species. Subsequently Bigelow and Schroeder (1948) , Rosenblatt and 8ald\\in 
(1958), and more recent authors have recognized cerda/e as a junior synonym of porosus. 

Contrary to the above findings is a strong difference in vertebral numbers, and particularly precaudal numbers (see p. 76), between 
the populations on the two sides of the isthmus. Eastern Pacific specimens, not onl . from Panama but from MeXlco to Ecuador, ha\ e 
notably higher precaudal counts (62-67) than those from the Atlantic side of Panama (53-57), or for that matter, from any part of the 
western Atlantic, though admittedly the number of specimens examined for this character from any locality is rather small Ta: onomlc 
recognition of this difference would, however, be ill-advised, since differences of comparable magnitude are e\ldent m the tlantl 
members themselves. Specimens from Surinam and northern Brazil have markedly low counts (41-48), while other from uch dl parate 
localities as Atlantic Panama (53-57), Texas (55), and southern Brazil (53-56) have counts that are intermediate between the lo~ tlan
tic ones and high Pacific ones. Until such time as these differences are better understood, and we ha\ e a more comprehen ive and 
detailed picture of their extent, it is prudent to leave them without formal recognition. 

Fowler (1905:455) described Carcharhinus tephrodes from two specimens from Borneo . I have examined both pe.:lmen lD the 
Philadelphia Academy of Sciences and fmd that they represent two species. The holotype (ANSP 911 ) ~ith a dental formul of 

19-1-19 . I 
18-1-18 ' a large and high second dorsal fin, and a poorly developed but elongate ovoid upper precaudal pH doe not be on tn the 

genus Carcharhinus as here recognized . The paratype (ANSP 77121), a much smaller spe imen ~ith a dental formula of :!-;::4' 
small, low second dorsal fin, and a transverse upper precaudal pit, is clearly a species of Carcharhinus and remar abl) Imllar t 
porosus. Two other Asian specimens (ANSP 76859 from Saigon ; IV 61-463 from Bangkok) ha\e the ame faci ,and Ithou h these 
and the paratype of tephrodes differ slightly from each other in some feature, the differen e are not greater than tho be n 
specimens of porosus from different localities. 

Comparison of the Asian "porosus" with American pecimens of equivalent ize indi ate minor differen In pro e 
32). In particular the Asian specimens are, on average, relatively longer tailed and broader headed and have longer p 
rust dorsal fin . Because of their longer tails, their proponions measured from noU{ tip to \ anou reglO of the nou. h d 
body are smaller relative to total length. In addition, the fu t dorsal fin origin i lightl) fanher fornard reI t1\e to the 
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species of Rhl·oprtfln(JfiOn a 10 poro';U'; Moreoyer, Benn tt tnt that he teeth .... ere a II ured 10 1 a epede (I • \01 I, pi • fl .2' 
and the teeth sho\\ n m that illumatiof" are c1earl smooth edged th reb~ mcreasm the likel hood that Bennett de<;cnbed a peele5 0 
Rhlzopn modon. further upportm eviden e I thai no other maten of puro u h been reponed from the e tern Atlanll despite 
ext em ve colle • ng in that region, hut Rhlzopnonodon t repre ented there b) R aculli (see pnn er I %4). Bennett did no I t type 
material but if 'vpe of /1<;5Idens \ ere to be found and pro e to be con pcclfic Wllh a Ulu • It hould be noted that Bennett' d~nplJon 
(1831) precedes that of aCIIIII~ RUppell 1837. Fourmanolr (I. I) report of one peC1men from 1adaga ar as Carchannu porosu 
Ranzan: lack IlflCle'1t data to give an unequlvocalldentificallon, but hiS illu trations of two teeth uggest that he. al o. \\as dealm 
with R delilu. 

DesenpllOn (see also Tables 33, 34).-Small sharks. not exceedtng 1.5 m TL. 11dline of back bet\\een dorsal fin mooth, la 109 an 
mterdorsal ridge. Tpper precaudal pit strongl) developed. lower pit \\ea '. 

Dermal dentl~1t spaced so that tn general the} are scarcely o r not oyerlapptng, SubClfcular tn small specimens but noticeabl} wider 
than long in large specimens. each with three longitudinal ridge and carre ponding po terior marginal teeth, the latter greatly reduced 
in denticles from adults. 

Snout long and moderately pointed in contour. Anterior margm of eye i over or slightly for\\ard of front of mouth. No trils strong
ly oblIque, ~Iitlike, the anterior margtn of each with a prominent , pomted lobe. 

D al ~ I 14 or IS-lor 2-14 or 15. 7 f l'i' d 13 or 14-1 or 2-13 or 14 · 4' 13-1-13 · 3' d 15-1-15 . I 
ent ,ormu a 14 or 15-0 to 2-14 or IS In a - spec.tmens counte '13 or 14-0 to 2-12 to 14tn 'l3-T3 tn ,an 13-2-13 m . 

Upper teeth moderately narrow, obhque except for the first one or two eries on each side of symphysis, their lateral margins strongly 
notched, their medial margms straight or slightly concave, both margins serrated; basally the lateral margins are more coarsely serrated 
or carry several enlarged serrae which themsehes are serrated; one or infrequently two symphysial teeth. Lower teeth narro .... , erect or 
almost so at center of mouth but becoming lOcreasingly oblIque towards the sides where the teeth are defmitely notched on their lateral 
margins; both margins finely serrated, the serrations coarser or more irregular basally on the lateral margins; usually either two sym
physial teeth or else there are none at the symphysis itself but the two central teeth are smaller than those laterally adjacent; occasionally 
there is one small symphysial tooth. 

First dorsal fin low, erect, nearly symmetrical, its apex bluntly pointed; origin of first dorsal in American specimens usually 
somewhat anterior to or over inner (posterior) corner of pectoral fin, but in some specimens it is farther forward, not infrequently 
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Table 33.-Carcharhinus porosus (American specimens), proportional dimensions in percentage of total length . 

Snout tip to 
outer nostrils 

eye 

mouth 
1st gill opening 
3d gill opening 
5th gill opening 

pectoral origin 
pelvic origin 

1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance bet ween 

inner corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 

lower 
Gill opening lengths 

1st 
3d 
5th 

Eye 
horizontal diameter 

1st dorsal fin 
length 0 f base 
length posterior margin 

height 
2d dorsal fin 

length of base 
length posterior margin 
height 

Anal fin 
length of base 
length posterior margin 
heigh t 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 

length dorsal lobe 
length ventral lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

IOla l 

Cl 312mm 0 317mm 

Brazil Panama 
Maranhao Chame Point 

SU 52746 USNM 82707 

5.3 
9.3 
9.6 

20.6 
22.6 
24.7 

24.1 
48.4 

31.6 
64.4 

61.5 
75.6 
73.7 

5.6 

7.5 

4 .9 

0.5 

0.4 

2.4 
2.8 

2.3 

2.5 

10.4 
4.6 
7.0 

3.4 
3.5 
2.2 

4.3 
3.5 
2.9 

5.5 

13 .6 
8.0 
8.0 

3.8 
5.1 
4.0 
1.9 

24 .3 
11.2 

11.2 

10.4 
13-1-13 
"'1T-T3 

41 
55 
96 

5.0 
9.1 

9.5 
20.8 
23 .0 
25.2 
24.6 

48.7 

33.4 
65 .6 
62.8 
77.5 
76.0 

6.0 

7.2 

5.0 

0.5 

0.6 

2.4 
2.8 
1.9 

2.4 

10.1 
4.4 

6.9 

3.6 
3.6 
2.4 

4.4 
3.5 
3.0 

5.7 
13.2 

9.0 
8.8 

4.7 
5.2 
5.2 
1.9 

23.0 
9.1 

11.3 
11.8 

64 
64 

128 

' Holotype of Carcharhinus cerdale Gilbert . 

Q 351 mm 

Texas 

Galveston 

USNM 
196798 

4.3 
8.3 

8.8 
19.1 
21.9 
24.2 
23.7 

47 .8 

31.9 
61.5 
60.4 
74.0 
72.4 

6.0 

7.8 
4.7 

0.4 

0.5 

2.6 
3.3 
2.3 

2.4 

9.1 
4 .6 

8.8 

4.0 
4.0 
2.5 

4 .3 
3.6 
3.4 

6.0 
13 .9 
10.5 
9.0 

4.4 
5.3 
4.8 

26 .2 
10.5 

12 .0 
11.7 

13-1 -13 
"'1T-T3 

55 
66 

121 

Q 460 mm 

CI 388 mm Panama 

Ecuador Colon 

USNM 53511 CNHM 8157 

4.6 

8.5 
8.8 

20.1 

25.8 

25.0 
48 .2 
32.7 

64.2 
61.9 
76.3 
75.0 

5.4 

7.0 
5.2 

0.3 
0.5 

2.8 

3.1 
2.2 

2.3 

10.3 
4.4 

8.2 

4.1 
3.6 
2.3 

4 .4 
3.6 
3. 1 

5.2 
14.9 

10.3 
8.2 

4 .6 
5.7 
4.4 
1.8 

23 .2 
10.5 

11.1 
9 .8 

14-1 -14 
14-1 -14 

67 
67 

134 

4.6 
7.9 

8.3 
18 .7 

21.1 
22.8 
21.9 

48 .2 
31.5 
63.7 

61.1 
75.4 

73 .5 

5.4 

7.4 

4.6 

0 .5 

0 .5 

2.6 
2.8 
2.3 

2.2 

9.9 
4.7 

8.9 

3.4 
4. 1 
2.2 

4 .6 
3.9 
2.9 

5.4 
13 .9 
11.5 

9. 1 

4.6 
5.4 
4.6 

24.5 

11.5 

11.9 
10.2 

14-1 -14 
"'1T-T3 

55 
61 

116 

Q 541 mm 

Mexico 
San Bias 

USNM 
181339 

5.4 
9.2 
9.6 

22.5 
25.0 

26 .8 
26 . 1 
50.3 
33.4 
66.5 

64.2 
77.8 
76.3 

5.4 

8.3 
5.0 

0.5 
0.6 

2.3 
2.9 
2.4 

2.1 

10.5 
5.4 

9.2 

4.2 

3.7 
2.6 

5.0 
3.7 
2. 9 

6. 1 
15.9 
12.4 
10.5 

5.0 
5.2 
5.2 

24.2 

11. 1 

12.6 
11.6 

15-1-15 
13-2-13 

62 
70 

132 

I Cl 558 mm 

Panama 
SU 11 884 

4.7 

8.6 
8.6 

20.2 

25 . 1 
24 .3 
48 .7 
34.0 
65 .7 
63 .3 
76 .9 
75 .3 

5.4 

7.7 

5.2 

0.4 
0 .5 

2.9 
3.0 
2.2 

2.0 

9.7 

4.5 
8.4 

4. 1 

3.8 
2.5 

4 .4 
3.6 
3.3 

6.1 
15.0 
I I 5 

9.3 

4.3 
4 .9 
5.0 
2.2 

24.5 

10.9 

11.6 
11 3 

64 
65 

129 

Q 572 mm 

Mexico 
San Bias 

US NM 
181336 

5.2 
8.9 
91 

18 .9 
21.7 
25 .0 
23.8 

50.2 
32.0 
64 .7 
62.9 
75.7 
74 . 1 

5.4 

8.2 
4.5 

0.3 
0.7 

2. 4 

3.3 

2. 1 

11.2 
5. 1 
9.4 

4.5 
3.8 
2.8 

4.7 
4.0 
3.3 

6. 1 
16.4 
13.6 
9.8 

4.7 
5.2 
5,8 

25.0 
11 2 

12.4 
11 S 

15-1 1.1 
14-14 

62 
'3 

135 

1745 mm 

Panama 
~l CZ 709 

4.3 
8.0 
7.8 

19 .2 
21.7 
23 6 
22. 5 
48 .2 
32 .5 
65 .2 
62.4 
763 
75.0 

5.0 

7.8 
5,2 

0,5 

0.6 

2,7 

3.2 
2.4 

1.8 

10.1 
4.4 

89 

3 1 

3 5 
2.3 

43 
3.4 
3 2 

5.9 
15 . 
122 

4.1 

4. 

52 

239 
II 4 

12 " 

14-1 -15 
13·2 14 

Q 8S mm 
Panam 

\.1C Z '0 

, 9 

18 4 

236 
225 
49 I 

n8 
66.7 

63 3 
76.3 
'42 

5.2 

79 
5.1 

0.6 

0 .5 

2.9 
34 
2,8 

1.6 

106 
5.0 

9.9 

),2 

3.6 
2.7 

3.8 
40 
12 

59 
164 
140 

9 

50 

< 5 

23 
111 

126 

114 
14- 1- 14 
142 14 



Table 34.-Carcharhinus porosus (Asian specimens), pmportional dimensions in 
percentage of total length . 

9340 mm '9 365 mm 9433 mm 
Saigon Borneo Bangkok 

ANSP 76859 ANSP 77121 NMV 61·463 

Snout tip to 
outer nostrils 3.7 4.5 4.6 
eye 7.1 8.2 8.5 
mouth 7.4 9.0 9.2 
1st gill opening 18.8 21.3 20.1 
3d gill opening 21.0 24.1 22.0 
5th gill opening 22.5 25.8 24.2 
pectoral origin 21.5 24.4 23.8 
pelvic origin 46.4 49.0 48.0 
I st dorsal origin 27.9 28.8 31.8 
2d dorsal origin 60.9 62.6 63.3 
anal fin origin 58.4 60.8 60.7 
upper caudal origin 71.0 72.6 75.0 
lower caudal origin 69.4 71.8 73.6 

Nostrils 
distance between inner 

corners 6.2 6.6 6.0 
Mouth 

width 8.5 8.2 7.8 
length 4.3 5.1 4.6 

Labial furrow lengths 
upper 0.6 0.4 0.3 
lower 0.4 0.4 0.6 

Gill opening lengths 
1st 2.1 2.2 2.7 
3d 2.5 2.5 3.3 
5th 2.2 2.2 2.4 

Eye 
horizontal diameter 2.4 2.2 2.4 

1st dorsal fin 
length of base 11.5 11 .8 9.5 
length posterior margin 4.6 6.0 
height 7.6 9.8 8.1 

2d dorsal fin 
length of base 3.2 4.1 3.6 
length posterior margin 3.5 4.1 3.5 
height 2.3 2.2 2.0 

Anal fin 
length of base 4.5 4.7 4.6 
length posterior margin 3.4 3.8 3.3 
height 2.8 2.7 2.8 

Pectoral fin 
length of base 5.9 6.6 5.8 
length anterior margin 15.3 16.7 14.4 
length distal margin 9.7 12.9 10.8 
greatest width 8.5 9.3 8.9 

Pelvic fin 
length of base 4.7 4.5 4.5 
length anterior margin 5.1 5.3 4.8 
length distal margin 5.0 5.2 4.4 
length of claspers 

Caudal 
length dorsal lobe 28 .8 28 .0 25.2 
length ventral lobe 11.5 11.5 10.5 

Trunk at pectoral origin 
width 12.6 11.8 12.0 
height 12. 1 10.4 10.4 

Dental formula 1· 14·1·14·1 14·1·14 13·1·13 

Vertebrae 
14·1·14 14·1·14 lTI3 

precaudal 57 57 54 
caudal 59 61 66 

IOlal 116 11 8 120 

' Paratype of Carch arh in us rephrodes Fowler. 
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about halfway along the inner pectoral margin and exceptionally nearer to the axil than to the corner; in one of the three A ian 
specimens it is over the axil, and in the other two it is one-third and halfway along the inner pectoral margin, respectively. Second dor
sal fm moderately low, slightly smaller than anal fin; length of second dorsal rear tip 1.3-1.9 (mean 1.5) times second dor al height in 15 
American specimens, and 1.6-1.9 (mean 1.8) times in the 3 Asian specimens; origin of second dorsal usually over or slightly behind mid
dle of anal base, but fairly variable (ranging from one-fourth to four-fifths along anal base in 14 American specimens and from one
third to almost three-fifths along anal base in the 3 Asian specimens). Pectoral fms short, with only moderately pointed outer tip: 
origin of pectorals usually below the level of the fourth gill openings or below and between the levels of the fourth and fifth gill open
ings; outer comer of pectoral when latter is adpressed to trunk so that its anterior margin is horizontal reaches from just behind level of 
middle of dorsal base to as far as first dorsal axil. 

Color (presumably in life) was described by Gilbert in Jordan and Evermann (1898) as "Color varying from light to dark gray above, 
the belly and lower part of sides whitish; fins all dusky or grayish, the caudal often with a blackish border; pectoral with or without a 
black tip, the latter . . . usually not extended into inner face of fin." After preservation in alcohol, there is little change except that the 
overall color is brownish gray; some specimens (perhaps all in life) have a short horizontal pale band along the midlevel of the side; the 
tip of the underside of the pectoral fm is frequently slightly dusky, and sometimes there are narrow dusky margins on the caudal fm and 
first and second dorsal fms. 

Vertebral counts of 11 specimens are given in Tables 33 and 34 and of another 35 specimens in Table 35. 
As shown in Table 36 (which excludes three specimens for which the locality data are questionable), the lowest precaudal counts oc

cur in specimens from Surinam and north Brazil and the highest in specimens from the eastern Pacific. Intermediate counts occur in 
specimens from such wide-spaced localities as south Brazil , Atlantic Panama, and Texas, and Asia (Borneo, Thailand, Vietnam). 
Caudal counts show a similar but less marked distribution. 

Centrum diameter greater than centrum length except in the last third or more of the monospondylous centra whose lengths range 
from slightly more than their diameters to more than twice their diameters (the latter in one specimen each from north Brazil and 
Surinam). Diplospondylous centrum length usually regular, though a few specimens with irregularities in the form of one or more 
slightly longer centra interposed between the normal centra along the caudal peduncle . Diplospondyly at various distances behind the 
pelvic fin base, the only exception in 33 specimens being the one from Texas where it is above the middle of the pelvic base. The com
monest site of diplospondyly is between the pelvic axil and pelvic rear tip, but in many specimens it is farther rearward, to as far as the 
anal fin origin, and in one specimen each from north Brazil and Surinam it is almost or quite at the level of the second dorsal fm origin. 

Table 35.-Vertebral numbers in 35 specimens of Carcharhinus porosus. 

Specimens Precaudal Caudal Total 

Surinam ' 44 57 101 

Surinam ' 46 57 103 

USNM 156722 Surinam 47 61 108 

Surinam' 48 60 108 

USNM 79317 Panama, Colon 53 59 112 

UZMK PO 685 Brazil, 

Cotinguiba (=?) 53 65 118 

----- 10 specimens, 

Brazi l, Cananeia' 53-56 59·65 112-120 

(mean 54.2) (mean 62.4) (mean 116.7) 

USNM 79300 Panama (Atlantic?) ' 53 63 116 

SU 52760 Brazil, Vitoria 54 64 118 

USNM 79316 Panama, Colon 55 64 119 

USNM 79323 Panama, Colon 56 63 119 

USNM 79298 Panama, (Atlantic?)' 57 60 117 

USNM 79286 Panama, Colon 57 65 122 

SU 9293 Ecuador, Guayaquil 62 67 129 

SU 9293 Ecuador, Guayaquil 62 67 129 

SU 12865 Panama, Pacific' 63 65 128 

SU 12866 Panama, Pacific' 63 67 130 

USNM 82707 Panama, Chame Point 64 63 127 

SU 11886 Panama, Pacific' 64 65 129 

USNM 88676 Ecuador, Guayaquil 64 66 130 

USNM 88676 Ecuador, Guayaquil 64 67 131 

USNM 82707 Panama, Chame Point 64 69 133 

USNM 82707 Panama, Chame Point 65 64 129 

USNM 82707 Panama, Chame Point 65 65 130 

USNM 181336 Mexico, San Bias 67 68 135 

Range (including counts from Tables 33, 34) 41-67 55-73 96-135 

'Counts from radiographs supplied by S. Springer, Bureau of Commercial Fisheries, Stanford 

University, Stanford, CA 94305, pers. commun. October 1965. 
'Counts supplied b) \ ado\\ sk). ChIef Oceanographer, In,t tuto Oceanogratlco. L nl\er Idad 

de Sao Paulo, Cananeia, Brazil, pers. commun. December 1965 
'Supposedly from Panama City Fish Market , but the 10" precaudal count uggests Il "as from tbe 

Atlantic rather than the Pacific. One of these specunens (\";S, "1 '93(0) "as coUected on the arne 
day as others (USNM 79286, 79302) recorded from Colon, thus suggeslIng there "as an error In 

transcribing the locality data . 
'Paratypes of Carcharhmus cerda/e. 
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Table 36.-Frequency distribution of precaudal and caudal vertebral numbers In Carcharhinul poroWJ (arro",ed range, with a number in the middl. are data from other autbor;). 

Precaudal Caudal 

Locality 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 ~ ~ ~(, ~7 ~R ~Q fJJ 61 62 63 64 65 66 6 

Surinam and North Brazil 
South Brazil 

Atlantic Panama and Texas 
Borneo, Thailand , Vietnam 
Eastern Pacific (Mexico to Ecuador) 

_10_ 

J 

.j 

4 lo-__ I_ ~ 

.j 

Table 37.-Proportlonal dlmtn,lon, of prnuhlmolr ",,,nu'pond, I" u, «ntrum ond 11,)\ dlp~}~p"nd, 10 u, 
ctntrum In 3 t 'pl'dmt"' ul ( 'ur,harhm 

Raliu 

Lenolh 
D-= 01 pcnuh.m8lc Illono,pondyloul cenl/um 

'amelt' 

Len.l!Lh 'pc'!.u~in~lIc ~'2.!:!.'~'.'!!l~'!.."'j:£nlrum 
l en.llh IlrM dlr\lo'pond,Joul centrum 

1o,1l!J1) 

Uornro . Iha !;;'nd. \'ietnllm 
Fn\lan I''}elrie 
\tlloc 

SUrinam nnd !'>onh Il,u.z:; 
South BlIllIl 
Ilornro, 'I hallanll, Vietnam 
.\ 11.'nl" !'dnama nnd 'I urn 

Lullern l'"wic 
\Illocahlltl 

Rn::,i:c 

220 

I 10-1 S4 
I I().~ 20 

I 'J.:;: 
171 
I !J I 
I 31 · 1 t4 
I ~S·I ' 

I ~6·~ 

14 
I ,;j..j 

I 2 
I <I 

I 71 
14 

1 JS 

I' 
31 

o 71 72 73 



Data on length of penultimate mono spondylous centrum and length penultima~e monospondylous centrum are 'ven in Table 
diameter length flrst diplospondylous centrum gl 

37. 
The smallest, seemingly free-living specimen seen by me was 312 mm long (from Brazil) and the largest embryo 340 mm (from 

Saigon). Of the very few literature reports giving data on size and reproduction in porosus, Sadowsky (1967a) recorded embryos from 
southern Brazil as being usually 370-390 mm long though the largest was 402 mm; the smallest free-living specimen he observed was 380 
mm. Meek and Hildebrand (1923) referred to well-developed embryos from Paciflc Panama of 310-330 mm. Baughman (1943- as cer
dale) listed a female of 362 mm, presumably free-living, from Texas. Eastern Paciflc males of 558 and 745 mm examined by me were 
immature, with clasper lengths of 2.2 and 2.7C1fo TL; others from 780 mm (Surinam) to about 1,000 mm were mature, and one of these 
of 855 mm from the eastern Paciflc had a clasper length of 9.4% . Gilbert in Jordan and Evermann (1898), when describing cerdale 
from Paciflc Panama, noted that a male of 730 mm was immature whereas another of 850 mm was mature. The smallest mature male 
reported from southern Brazil by Sadowsky (l967a) was 766 mm. Cervigon (1968) recorded two mature males of 757 and 1,073 mm, 
with clasper lengths of 8.3 and 8.9% TL, from Venezuela. The only data on maturity in the female are from Sadowsky (1967a) who 
listed his smallest pregnant female as being 841 mm long; he also stated that the number of embryos per litter ranged from two to seven 
(mean flve), and that young are born in the spring. A report by Menezes (1966) of 16 embryos supposedly from one female taken off 
Fortaleza, Brazil, does not appear referable to porosus Ranzani, for apart from the litter size appearing too large the embryos were 
stated to have from 134 to 163 vertebrae. Total vertebral counts of that magnitude would better flt Rhizoprionodon porosus Poey for 
which Springer (1964) gave a range of 136-159. The largest specimens seen by me were a female of 975 mm and a male of ca. 1,000 mm, 
both from the eastern Paciflc, but these are clearly not of maximum size. The type of porosus, a male, described by Ranzani (1840) 
from Brazil was said to be 3 ft 10 in (ca. 1,170 mm) long. Sadowsky (1967a) recorded his largest Brazilian specimen, a female, as being 
1,340 mm, and Cervigon (1968) indicated that none of his Venezuelan examples exceeded 1.5 m. In light of the above data, little 
credence can be placed on Herre's (1936) account of numerous specimens of 1.6-2.0 m being observed at the Galapagos, for not only do 
these seem to be unduly large but also there are no other reports to substantiate the presence of porosus at the Galapagos. 

Distribution (see also Material examined) .-Carcharhinus porosus is a coastal species occurring on both sides of tropical America and 
also, if my identiflcations of three Asian specimens are correct, represented in the tropical western Pacific by a form so similar that I am 
unable to regard it as speciflcally distinct. Suggestions that porosus occurs in the eastern Atlantic (based only on the poorly described 
/issidens Bennett (1831» and the western Indian Ocean (based on one specimen reported by Fourmanoir (1961» have little to support 
them; both are probably referable to Rhizoprionodon acutus. 

The above distribution is , on zoogeographic grounds, unusual, to say the least, and is not matched in any other species of Car
charhinus. Decision as to whether it is only a fragment of a wider distribution (particularly for the Indo-Pacific) or a spurious one com
bining distinct American and Asian elements separable by criteria other than those used in the present study, will have to await further 
material and further study. 

Differences in vertebral numbers between the populations of porosus on the two sides of the Central American isthmus and at differ
ing latitudes in the western Atlantic (see p. 76) are striking but are based on relatively small samples from each locality, and will require 
the examination of more extensive material before the picture they present can be accepted with confldence. The underlying cause of 
the development of these seemingly discrete populations is likely to be complex, and contributed to not only by simple geographIcal 
separation but also water temperatures during early development of the embryos and ecological preferences which may lead to 
geographical isolation . With respect to the last of these, one clue may be provided by the observation of Springer (1950) that porosus 
prefers mud bottom near the mouths of large rivers. 

Specimens examined by me cover most of the known distribution of porosus, but in the detailed ranges given below my records are 
supplemented by others from Bigelow and Schroeder (1948), Rosenblatt and Baldwin (1958), Lowe (McConnell) (1962), Sadowsky 
(1967a) , and Cervigon (1968). 

Western Atlantic from as far as about lat. 30 030 'N (Mississippi) to lat. 24 0 59 'S (Brazil, Cananeia) but not uniformly distributed be
tween these limits and only along the continental coastlines, with no records from the offshore islands of the Caribbean. Within this 
broad range, known localities include the Gulf of Mexico at Mississippi (Biloxi) and Texas (Galveston); Atlantic Panama (Colon); 
eastern Venezuela (but not on the north coast or near Margarita Island or to the north of Trinidad according to Cervigon 1968); British 
Guiana, Surinam, and French Guiana (the latter at Cayenne); and Brazil at several wide-spaced localities covering much of the coastline 
from Marajo Island near the mouth of the Amazon in the north and southwards at Pernambuco, Bahia, Vitoria, and Cananeia 

Eastern Paciflc from Mexico (Gulf of California, San Felipe at lat. 31003 'N and San Bias at lat. 210]5 'N), Paciflc Panama, Colom
bia, Ecuador (Guayaquil), and Peru (Payta) at lat. 5"09 'So Herre's (1936) account of very large specimens far offshore at the 
Galapagos Islands cannot be confirmed. 

Western North Paciflc at Vietnam (Saigon), Thailand (Bangkok), and Borneo (Baram). 

Material examined. -USNM 82707, seven embryos, flve males, 282-317 mm, and two females, 303 and 308 mm, Panama, Chame 
Point, R. Tweedlie; SU 52760, female embryo, 293 mm, Brazil, Espirito Santo, Vitoria; SU 52746, male, 312 mm, Brazil, Maranhao, 
Madre Deus; SU 12866, female, 329 mm (paratype of Carcharhinus cerdale) Panama, January-February 1896, C. H. Gilbert; A SP 
76859, female embryo, 340 mm, Indo-China, Saigon, December 1934, H. Rutherfurd; BMNH (uncat.), female, 345 mm, and male, 
347 mm, South America, Schomburgh ; USNM 196798, female, 351 mm, Texas, Galveston, 7-14 July 1940, J. L. Baughman; LZMK 
PO 685 , male, 352 mm, Brazil , Cotinguiba (?), Hyom; USNM 88676, two males, 355 and 417 mm, Ecuador, Guayaquil, 1926, W. L. 
Schmitt; ANSP 77121, female, 365 mm (paratype of Carcharhinus tephrodes), Borneo, Baram, 1897, A. C. Harrison Jr. and H. M. 
Hiller; ISZZ 4462, male, 375 mm, Guiana, Schomburgh; USNM 79323, male, 380 mm, Panama, Colon Fish Market, 19 January 1911, 
S. E. Meek and S. F. Hildebrand; USNM 53511 , male, 388 mm, Ecuador, P. O. Simons; BMNH 1938.11.18.5, male, 391 mm, 
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Ecuador, Guayas River, Webb; SU 9293, female, 413 mm, and male, 420 mm, Ecuador, Guayaquil, P. O. Simons; USMN 79298, 
female, 420 mm, Panama, Panama City Fish Market, 30 March 1911, S. E. Meek and S. F. Hildebrand; MNHN 1139, male, 420 mm 
[syntype of Carcharias (Prionodon) hen/ell, Brazil; MNHN 1140, male, 422 mm [syntype of Carcharias (Prionodon) hen/ell , French 
Guiana, Cayenne, Poiteau; USNM 50438, female, 429 mm, Panama, C. H. Gilbert; NMV 61-463, female, 433 mm, Siam, Bangkok; 
USNM 79302, male, 453 mm, Panama, Colon Fish Market, 20 May 1911, S. E. Meek and S. F. Hildebrand; CNHM 8157, female, 460 
mm, Panama, Colon, S. E. Meek and S. F. Hildebrand; USNM 79317, female, 495 mm, Panama, Colon Fish Market, 11 March 191 1, 
S. E. Meek and S. F. Hildebrand; USNM 79316, male, 500 mm, Panama, Colon Fish Market, II March 1911, S. E. Meek and S. F. 
Hildebrand; USNM 79300, male, 505 mm, Panama, Panama City Fish Market, 20 May 1911, S. E. Meek and S. F. Hildebrand; 
UZMK PO 684, female, 513 mm, Berlin Museum; ISZZ 4463, male, 525 mm, Brazil, Moricand; SU 12865, male, 527 mm (paratype of 
Carcharinus cerda/e), Panama, January-February 1896, C. H. Gilbert; USNM 181339, two females, 532 and 541 mm, Mexico, Nayarit, 
San BIas, 5-6 February 1958, B. W. Walker and party; USNM 181336, two females, 554 and 572 mm, Mexico, Nayarit, San Bias, 5-6 
February 1958, B. W. Walker and party; SU 11884, male, 558 rom (holotype of Carcharhinus cerda/e), Panama, January-February 
1896, C. H. Gilbert and party; USNM 79312, female, 581 mm, Panama, Panama City Fish Market, 7 February 1911, S. E. Meek and 
S. F. Hildebrand; SU 11886, female, 602 rom (paratype of Carcharhinus cerda/e), Panama, January-February 1896, C. H. Gilbert; 
USNM 79286, female, 605 mm, Panama, Colon Fish Market, 20 May 1911, S. E. Meek and S. F. Hildebrand; USNM 79326, male, 610 
nun, Panama, Panama City Fish Market, 12 March 1911, S. E. Meek and S. F. Hildebrand; NMV 61-465 and 61-358, male, 665 nun, 
and female, 975 mm, Panama, 1902, Jordan; BMNH 1903.5 .15 .339-40, two males, 675 and 863 rom (the latter mature) (possibly 
paratypes of Carcharhinus cerda/e), Panama, D. S. Jordan; ISZZ 15791, male, 730 mm, and female, ca. 860 mm, Panama, Stanford 
University; MCZ 709, two males, 745 and 855 mm, and one female, 885 mm, Panama, July 1872, Hassler Expedition; USNM 156722, 
mature male, 780 nun, Surinam, 1 mi SE of Paramaraibo Light Ship, 5 June 1957, J. B. Higman on the Coquette; USNM 79293, 
mature male, 838 mm, Panama, Panama City Fish Market, 19 April 1911, S. E. Meek and S. F. Hildebrand; UCLA 58-128, female, 
860 mm, Pacific Panama between Point Gorda and Point Gorita, 16 February 1958; SID 48-58, head, tail, and fillS of mature male, 
about 1,000 mm long, presumably from eastern Pacific; MNHN 50-22, specimen not sexed or measured, Colombia, Bogota Museum. 

a 
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Carcharhinus jitV'oyensi (\\- hitle), 1943) 
Figure 38, 39 

Figure 38.-Carcharhinus Jlluoyensis, QMB 1.7135, 735 mm TL, male from Queensland: 0, left side; b, underside of bead; c, enlarged left nostril . 

Ga/eo/amna (Uranganops)jitzroyensis Whitley, 1943:117-119, text fig . 2. Holotype, female, 1,174 mm; paratype , female, 743 nun; 
holotype from Connor's Creek, Fitzroy River estuary, Queensland, Australia; paratype from St. Crispin Reef, off Port Douglas, 
Queensland. 

Diagnosis.-Moderate-sized sharks, probably up to 1.50 m long, lacking an interdorsal ridge; fms without obvious white or dark mark
ings; snout long and pointed; internarial width 1.7-1 .8 in preoral length; origin of first dorsal fm above inner pectoral comer or farther 
anterior over middle of inner pectoral margin; apex of first dorsal sharply rounded to pointed; origin of second dorsal above or slightly 
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Figure 39.-Oucharhinus /ituoyensis, QMB 1.7135, 735 mm TL, male from Queensland: rigbt upper and lower teetb (sympbysls to the right); inset teetb are enlarged flftb 
upper and lower teetb. 

behind anal fID origin; height of second dorsal 3.2010 TL and 1.2 in length of its rear tip; dental fonnula 13 or ~t~~~j or 14; upper 

teeth moderately narrow, oblique, deeply notched laterally, weakly notched to concave medially, with noticeably coarser serrations 
basally; lower teeth erect, serrated; no obvious discrete series of enlarged hyomandibular pores alongside corner of mouth; precaudal 
centra 58; caudal centra 67; total centra 125; diplospondyly begins just in front of the second dorsal fID origin; diplospondylous centra 
alternating slightly in length; penultimate monospondylous centrum 1.4 times longer than wide. 

The combination of a smooth back, no dark markings on any of the fins, a long pointed snout, and narrow, oblique upper teeth 
separates jitzroyensis from other Australian species, although attention to details of such features as tooth shape and pectoral fm 
length:width ratio is necessary when comparing it with juveniles of brachyurus and brevi pinna. Ifjitzroyensis is found to have a wider 
Indo-west Pacific distribution it could be confused with species such as porosus and possibly borneensis, both of which, however, differ 
in having their second dorsal fin origin over or behind the middle of the anal fin base. 

Nomenclatural disctm"ion.-Whitley (1943:117) describedjitzroyensis from one female specimen from Queensland, Australia, and 
listed but did not describe a smaller female paratype from another locality in Queensland. Only fragments of the holotype were pre
served. I have examined these fragments (parts of the upper and lower jaws and a skin sample) in the Australian Museum (AMS IB 
1229), together with the paratype (AMS IB 14569) which is complete, and conclude that they are different species. The paratype can be 
referred to amblyrhynchos Bleeker, 1856. No other specimens of jitzroyensis have been reported, but a juvenile specimen, 735 mm 
long, in the Queensland Museum (QMB 1.7135), also collected from Queensland, agrees so well with the holotype of jitzroyensis that I 
can, with confidence, treat it as that species. 

There are many similarities betweenjitzroyensis and an illustration of an Indonesian shark labelled as Cynocephalus (Prionace) mun
sing Bleeker in an unpublished Bleeker Atlas in the Leiden Museum. However, apart from not being able to establish whether the il
lustrated specimen has any type status (see p. 188) I also note that the similarities are outweighted by important differences (particularly 
in eye size, position of first dorsal fID, and size of second dorsal relative to the anal fm) which rule out the likelihood of munsing and 
jitzroyensis being conspecific. 

Description (see also Table 38).-Maximum size not known, but probably not exceeding about 1.5 m TL. Midline of back smooth, 
lacking an interdorsal ridge. Upper precaudal pit strongly developed, lower pit weak. 

Dennal denticles close-packed, overlapping, subcircular in outline, slightly wider than long, with three or occasionally five 
longitudinal ridges and three posterior marginal teeth. 

Snout long and pointed in contour. Anterior margin of eye is slightly forward of front of mouth in a small specimen (735 mm TL) 
but was described as slightly behind front of mouth in the holotype. Nostrils oblique, with moderately ovate apertures, the anterior 
margin of each with an obvious, pointed lobe. 
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Table 38.-Carcharhlnus /ilzro),ensis, proportional dimensio ns in 

percentage of total length . 

(J 735 mm 1,174 mm 

Australia Australia 

Queensland Queensland 

QMB I 7135 A'VIS IB 1229 

Snout liP to 
outer nostnls 4.2 

eye 7.7 93 

mouth 8.3 86 

1st gill open 109 19.3 20.1 

3d gill opening 21.6 

5th gill opening 23 8 25 5 

pectoral origin 22.7 22.8 

pelvic origin 47.3 50 I 

I t dorsal origm 31.1 33 7 

2d dorsal ongm 61.0 

anal fin ongin 610 

upper caudal origin 73 I 73 5 

lo",er ca udal origin 72.1 

Nostrils 
distance bet",een lOner 

corners 5.0 4 .8 

Mouth 
width 8.2 8. 

length 42 

LabIal furro'" lengths 
upper 0.7 0.5 

lo"er 0.4 0.3 

Gill opening lengths 
1st 3.0 2. 

3d 3.0 

5th 2.2 2.6 

Eye 
horizontal d,ameter 1.4 1.4 

1st dorsal fin 
length of base 10.5 10.9 

length posterior margm 3.9 5. I 

height 9.4 

2d dorsal fin 
length of base 4.5 4.3 

length posteTlor margin 3.8 4 . 1 

height 3.2 

Anal fin 
length 0 f base 5.4 5.2 

length posterior margin 3.4 3.8 

height 4.2 

Pectoral fin 
length of base 6.4 6.6 

length anterior margin 17 I 19. 1 

length distal margin 13.9 

greatest width 11.8 
Pelvic fin 

length of base 5.7 
length anterior margin 6.5 7.6 

length distal margin 5.9 
length of claspers 2.7 

Caudal 
length of dorsal lobe 26 .6 26.6 
length of ventral lobe 11.0 11.6 

Trunk at pectoral origin 
width 12.9 
height 11.4 

Dental formula 
14-2-14 14-2- 14 
13-2- 13 14-2-14 

Vertebrae 
precaudal 58 
caudal 67 

total 125 

, ' Holotype of Ga/eo/amna (Uranganops) ji1zroyensls. Measurements 
from Whitley 1943 . 
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De al " ul 14-2-14. all . 14-2-14 . 
nt lorm a 13-2-13 m a sm speclffien, 14-2-14 m the holotype. Upper teeth narrow and rather long, moderately oblique 

except for the frr1it to third series at each side of symphysis, their lateral margins strongly notched, their medial margins mostly concave 
or weakly notched, both margins fmely serrated distally but with coarser serrae basally, particularly on the lateral margin where there 
are several very strong and rather irregular serrae; two symphysial teeth. Lower teeth narrow, erect, with both margins concave to 
almost notched, and fmely serrated; two large symphysial teeth. 

First dorsal fin moderately high and long, weakly falcate, its apex sharply rounded; origin of frrst dorsal above middle of inner pec
toral margin in a small specimen but farther posterior, above inner comer of pectoral fm, in the holotype. Second dorsal fm moderately 
large and high, but distinctly smaller than anal fm; length of second dorsal rear tip 1.2 times its height in a small specimen, and shown 
as about 1.4 times in the illustration of the holotype (Whitley 1943). Origin of second dorsal fm above anal fm origin in a small 
specimen, but slightly behind it in the holotype. Pectoral fin short and noticeably broad in a small specimen, its tip sharply rounded; 
origin of pectoral fm below and between the levels of the third and fourth gill openings; outer comer of pectoral when latter is 
adpressed to trunk so that its anterior margin is horizontal reaches about four-fifths along frrst dorsal base in a small specimen and to 
end of frrst dorsal base in the holotype. 

Color of the holotype was described by Whitley (1943) as " ... bronze when fresh, fading overnight to pale grey-blue on upper sur
face; under surface whitish. Fins greyish, without any black tips." After preservation the color of a small specimen is grayish-brown 
above, pale below, with no obvious dark-tipped fins. 

Vertebral count of one small specimen as in Table 38. 
Centrum diameter greater than centrum length except for longest monospondylous centra towards rear of abdomen which are 

markedly longer than wide. Diplospondylous centra virtually regular, only slightly alternating in length. Diplospondyly begins far back, 

aImost at the second dorsal origin. The d~ength of penultimate mono spondylous centrum was 1.40 and the 
lameter 

length penultimate monospondylous centrum 1 47 . all' 
length frrst diplospondylous centrum was. m one sm speClffien. 

The only two specimens known are an immature male of 735 mm in which the yolk scar was fully healed and the clasper length was 
2.70/0 TL, and the female holotype of 1,174 mm which was immature but approaching maturity since it contained ova up to 8 mm in 

iameter (Whitley 1943). On this slender evidence it is likely that jitzroyensis reaches a maximum size of 1.5 m or somewhat greater. 

istribution (see also Material exarnined).-So far known only from Queensland, Australia. The holotype was taken in the Fitzroy 
River estuary, southern Queensland, and the second specimen included in the present account was from Salamander Rocks, northern 
Queensland. 

'Material examined.-QMB 1.7135, male, 735 mm, Australia, Queensland, Salamander Rocks, April 1941, G. Coates; AMS IB 1229, 
teeth and skin sample from female, 1,174 mm [holotype of Galeolamna (Uranganops)!itzroyensisj, Australia, Queensland, Fitzroy 
River Estuary, Connor's Creek, 22 March 1943. 

Carcharhinus leucas (Valenciennes in MiilIer and Henle, 1841) 
Figures 40, 41 

Carcharias (Prionodon) leucas Valenciennes in MUller and Henle, 1841 :42-43 . Four mounted specimens in the Paris Museum; 
measurements given of one of 6 ft 1 in 11 lines (1,878 mm); Antilles. 

Carcharias (Prionodon) zambezensis Peters, 1852:276. Male, 760 mm, Zambezi River at Tette. 
Squalus obtusus Poey, 1861:337-338, pI. 19, figs. 7, 8. Male, 2,300 mm, Cuba. 
Squalus platyodon Poey, 1861:336-337, pI. 19, figs. 5, 6. Male, 2,500 mm, Cuba. 
lEulamia nicaraguensis Gill and Bransford, 1877:190-191. Male, 6 ft 4 in (1,930 mm), Lake Nicaragua. 
Carcharias azureus Gilbert and Starks, 1904:11-12, pI. 2, fig. 5. Two males and one female, 920-950 mm, Panama market. 
Carcharias spenceri Ogilby, 1910:3-4. Holotype, 1,220 mm, Queensland, Brisbane River. 
Galeolamna (Bogimba) bogimba Whitley, 1943:123-125, text fig. 5. Male, 2,544 mm, Queensland, Bogirnbah. 
Galeolamna greyi mckaifi Whitley, 1945:2. Male, 806 mm, Western Australia, Swan River. 
Galeolamna mckaifi Whitley, 1951b:190. Based on same specimen used in describing the subspecies Galeo/amna greyi mckal/i 

above. 
Carcharhinus Vanrooyeni Smith, 1958b:12-14, 28,4 text figures. Holotype, 4 ft (1,219 mm) long, Zululand. 
Carcharhinus /eucas /eucas Urist, 1962:984-986. Atlantic. 
Carcharhinus /eucas nicaraguensis Urist, 1962:984-986. Lake Nicaragua. 

Diagnosis.-Large sharks, up to 3.24 m long, lacking an interdorsal ridge; tips of fms somewhat dusky, more so in juveniles than 
adults; snout very short and bluntly rounded; internarial width 0.7-1.0 in preoral length; origin of frrst dorsal fm usually over ~r just 

osterior to pectoral axil but exceptionally may be nearer to inner pectoral comer; apex of frrst dorsal sharply rounded to pomted; 
origin of second dorsal in front of origin of anal fin; height of second dorsal 2.9-4.6% TL and 0.7-1.0 in length of its rear tip; dental 

formula usually 13-1-13. but may be 12 to 14-1-12 to 14 upper teeth broad, erect to slightly oblique, concave or shallo .... ly 
12-1-12 ' 12 or 13-1 or 2-12 or 13 
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FIgun! 4O.-Carcharhinus leucas, GYF 2353,2,355 mm TL, male from Gulf ofTbailand: a, left side; b, underside of bead; c, enlarged left nostril. Note: Tbe specimen figured is 
unusual in baving \be finit dorsal origin abnost over \be pectoral inner corner ra\ber \ban over tbe pectoral axil. 

notched laterally, with slightly coarser serrations basally; lower teeth erect, serrated; no obvious discrete series of enlarged hyoman
dibular pores alongside comer of mouth; precaudal centra 101-123; caudal centra 93-104; total centra 198-227; diplospondyly begins 
one-third along pelvic base; diplospondylous centra regular in length; penultimate monospondylous centrum 1.4-1.7 times wider than 
long. 

This species and amboinensis are the only smooth-backed Carcharhinus with a very short, bluntly rounded snout, broad. essentially 
erect upper teeth, and no obvious color pattern other than somewhat dusky fm tips. Although leucas and amboinensis are remarkably: 
similar externally, they can nearly always be separated by the ratio of fIrst dorsal height:second dorsal height (3.1 or less for leucas, 
more than 3.1 for amboinensis), and usually by the number of teeth on each side of the lower jaw (normally 12 but occasionally 13 in 
leucas, and 11 in amboinensis) . Precaudal vertebral numbers provide the surest means of separating these two species, leucas having 
101-123 and amboinensis only 89-95 . 

Nomenclatural discussion. -As indicated by the synonymy on p. 81, leucas has been a much described but poorly understood species. 
The two main reasons for this appear to be fIrstly, that it was not illustrated when initially described, and secondly, that its unusual pro-: 
pensity for living in water of low salinity led to the description of freshwater forms. Only recently has there been fairly general accept
ance of the conspecifIcity of freshwater representatives, such as the Lake Nicaragua shark, with typical marine-dwelling leucas. The 
outstanding requirement that remains is to distinguish records of leucas from those of its sibling counterpart amboinensls. Differences 
between leucas and amboinensis are discussed on p . 92. Data supporting these differences, and at the same time substantiating the view 
that the nominal species here treated as leucas are in fact conspecifIc, are given in Table 39. Further comments on the nominal species 
are as follows. 

Valenciennes' description (in Mt1Iler and Henle 1841) of leucas from the Antilles referred to four mounted specimens in the Paris 
Museum. Of these only two can now be found, a mature male (MNHN A9650) of 1,600 mm and a female (MNHN A9652) of 1,860 
mm in which the tail tip is broken off. Presumably neither of these is the specimen for which Valenciennes gave measurements, as the 
latter, 6 ft 1 in 11 lines, would equal almost 2 m (assuming that Vienna inches and lines were used in Mt1Iler and Henle). However, these 
two syntypes are in good condition and are both clearly leucas. It is of interest to note that although the fIrst dorsal fm origin is virtually 
above the pectoral axil in the larger syntype-hence in agreement with most descriptions of leucas from Atlantic specimens-it is far
ther back, above the middle of the inner (posterior) margin of the pectoral, in the smaller syntype. This latter situation is not uncom 
mon in specimens of leucas from the Indo-PacifIc but in the case of the syntype there is no way of knowing whether it was the condition 
in life or whether it was due to distortion of the skin at the time it was mounted. 



Figure 41.- Carcharhinus /eucas, USNM 174073, from Australia, Northern Territory: right upper and lower teeth (symphysis to the right); inset teeth are fifth upper and lower 
teeth. 

Peters' (1852:276) original account of zambezensis was nothing more than a very brief diagnosis together with a comment that his 
species had affinities with leucas. However his later account (1868:7) included a very adequate description plus measurements and 
excellent illustrations of the holotype, a male 735 mm long, taken in the Zambezi River about 120 mi from the coast, which was the only 
specimen Peters had. This specimen, still in the Berlin Museum (ISZZ 4468), agrees with leucas in all respects. Peters remarked that its 
presence in freshwater was notable and that despite its obvious similarity to leucas it differs in its slimmer form, color, and position of 
the anal fm-features which from my examination of the holotype I do not fmd significant. 

Poey (1861 :336) based his platyodon on a male specimen of 2,500 mm from Cuba. In the same account, on the following page, he 
described obtusus from a mounted specimen, also a male, of 2,300 mm from Cuba. Poey noted that although obtusus was very sintilar 
to platyodon there were some differences . These differences do not seem to be very important, and subsequently Poey himself 
(1868:447) synonymized platyodon with obtusus. I do I!ot know if Poey's types are still in existence but judging by the descriptions of 

platyodon and obtusus, including the dental formula~g~i~g~of the former, and Poey's illustrations of the teeth of both, they can 

with confidence be assigned to leucas. As supporting evidence there is the fact that no specimen referable to amboinensis has yet been 
reported from the western Atlantic . 

Gill and Bransford (1877:190), who described their nicaraguensis from a 1,930 mm male (USNM 16887) from Lake Nicaragua, 
stated that it was most closely related to milberti, and this view was maintained by several later authors. Bigelow and Schroeder (1948) 
correctly showed that its affmities were with leucas but retained it as a separate species because of minor differences in proportions and 
because" .. .it is the only shark that is known to have adapted itself permanently to life in fresh water." However in a later account 
(1961), when they had examined another specimen, they synonymized nicaraguensis with leucas. Urist (1962), who reported on the 
chemical composition of the blood and on calcium deposits in the skeleton of nicaraguensis, treated nicaraguensis as a subspecies of 
leucas but indicated that this referral was provisional. More recently Thorson, Watson, and Cowan (1966) in a valuable and substantive 
account of 19 specimens from two localities in Lake Nicaragua, one locality along the course of the Rio San Juan which connects Lake 
Nicaragua with the Caribbean and another at the mouth of this river, showed that comparison of their material with data on marine 
leucas from Bigelow and Schroeder (1948), Clark and von Schmidt (1965), and Schwartz (1959, 1960) gave no basis for regarding 
nicaraguensis as distinct from leucas. Nor could they fmd any significant difference between their material and specimens from Lake 
Jamoer, New Guinea, described and identified as leucas by Boeseman (1964). Thorson, Watson, and Cowan (1966) concluded from 
that study that the Lake Nicaragua sharks have an Atlantic origin, and that "there is no real basis for the belief that the shark popula
tion in the lake is landlocked." Subsequently Thorson (1971) demonstrated from tagging experiments that Lake Nicaragua sharks are 
not landlocked, and that the "Rio San Juan provides free passage to sharks in both directions for its full length." He noted, however, 
that "individual animals may stay in the lake for long periods of time." 
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Table 39.-Precaudal vertebral numbers, proportional dimensions, and dental fonnulae used In referring various nominal species to eitber Carcharhlnus ambolnensls or C. leucas. 

No. of Precaudal 1st dorsal beight 2d dorsal rear tip Length upper 10 be 

specimens vertebrae 2d dorsal height 2d dorsal height caudal as "1. TL Dental formula !-<>cality 

Carcharhinus amboinensis 
Nominal species I 

Carcharias (Prionodon) amboinensis 
12-1-12' Muller and Henle , 1841 3 _ 7 I . II 29.6 
11-1-11 Amboina 

Carcharias (Pnonodon) henlei' Bleeker, 1853 3 . I 1.09 29.6 12-1-12 
Java 

Descriptions by other authors 
II-I-II 

Galeolamna (Lamnarius) spenceri : Whitley, 1943 4 28.9-31.2 12 or 13-1-12 or 13 
11 or 12-1-11 or 12 Australia, Queensland 

Carcharinus zambezensis : Smith, 1952(a) 3.6 1 . 03 29.0 12-1-12 
11-1-11 South Africa 

Carcharhinus ambainensis : Krefft, 1968 95 3 .5 0 . 92 28.4 12-1-12 
Nigeria 11-1-11 

Carcharhinus IJlI1boinel1sis: D' Aubrey' 89 Gulf of Aden 

Carcharhinus amboinensis : Bass et aI., 1973 Up to 41 ' 90-95 3 .2 or more- 27 .7-32.9' 12 or 13-1 or 2-12 or 13 
II or 12-1 or 2-11 or 12 South Africa 

Ctircharhinus Ilfnbolnensis: Bass ' 90 4.0 I .27 29.9 II-I-II Western Australia 
Specimen examIned in present study rr:r:n 

ORID 567 94 3 .7 1 . 27 28.9 12-1-12 
South Africa ITT-TI 

Range 89-95 3 . I - 3 . 7 0.92-1.27 27.7-32.9 12 or 13-1-12 or 13 

Carcharh in us leu cas II or 12-1-11 or 12 

Nominal species' 
00 Carcharias (Prionodon) leucas Valenciennes in ~ 

Muller and Henle, 1841 2 2.6 0 . 73-0 .7 8 20.9 13-1-13 or 14 
Antill~s 12-1 or 2-12 

Carcharias (Prionodon) zambezensis Peters 1852, 1868 2 . 4 0.94 27 .8 13-1-13 Mozarn biq ue, 
12-1-12 Zarnbezi River 

Squalus ob/usus Poey, 1861 12-2-12?' 
Cuba 12-1-12 . 

Squalus pla/yodon Poey, 1861 25.0 12-2-12 
Cuba 12-1-12 

Eulamla nicaraguensis Gill and Bransford, 1877 3 . 0 0 . 90 12-1-12 
Lake Nicaragua f2T-TI 

Carcharias azureus Gilbert and Starks, 1904 114 2. I 0.73 27.9 Panama 

Carcharias spenceri Ogilby, 1910 27.7' 12 or 13-1-12 or 13 Australia, 
12-1-12 Queensland 

Gl1leolamna (Bogimba) bogimba Whitley, 1943 25.7 13-1-12 Australia, 
m:T2 Queensland 

Galeolamna greyi mckaili Whitley. 1940 2.4 0 . 77 27 .2 13-1-13 Western Australia. 
12-1-12 Swan River 

Carcharhinus vanrooyeni Smith. 1958a 2 . 4 O. 8 3 26.7 12-1-? Southern Africa 

Descriptions by other authors l2-T-? Zulu land 

Carcharinus pla/yodon : Springer 1939 17 12 or 13-1-12 or 13 U.S .A . 
12 or 13-1-12 or 13 Florida 

Galeolamna (Lamnarius) spenceri : Whitley 1943 120 2.3 0.89 25.2 13-1-13 Australia. New South 
m:T2 Wales 

Carcharhinus leucas : Bigelow and Schroeder 1948 2.3 0.78 28.3 12 or 13-1-12 or 13 U.S.A . 
12 or 13-1-12 or n Florida 

Carcharhinu!> nicaraguellsis: Bigelow and Schroeder 1948 2 2.6 0.85 27.1-29.6 12 or 13-0 or 1-12 or 13 
Lake Nicaragua 12-1-12 



-----curc:nurr,-,rt -U~-/~UCU;)~c_._rwruTcrt7uu' _____ ~ ____ --------~ 

Carcharhinus leucas : Springer 1960 24 

Carch arh in us leucas : Boeseman 1964 2.4-2.6 

Galeolamna (Bogimba) bogimba : Whitley 1964 2 

Carcharhinus leucas : Clark and von Schmidt 1965 35 2 .0-2.9" 

27.5-28 .0 

24.7-25 . 1 

24.0-30.3 

- 1-1 

25 to 29 
25 to 27 

13-1-13 
ITfo 13-11 to 13 

13-1-13 
12-1-12 

12 o r 13-0 or 1-12 or 13 

Chesapeake Bay 

Florida 

New Guinea, 
Lake Jamoer 

Australia, Q ueensland 
and 
New South Wales 
U .S.A . 
Florida 

Carcharhinus leucas: Thorson " 19 109- 11 2 2.4-3.2 0.69-0 .98 26.7-30.3 12 or 13-1 -12 or 13 Nicaragua 

00 
VI 

Carcharhinus leucas : Sadowsky 1967a 

Carcharhinus leucas : Sadowsky 1971 

Carcharhinus leucas: Thorson 1972 

Carcharhinus leucas.: Bass et aI . 1973 
Specimens examined in present study 

USNM 134326 

USNM 120372 

MRAC 87417 

DIRU 9 

ORID 713 

GVF 2157,2353 

RNH 24611 

RNH 24612,24271; WAM P.861 

BMNH 74.1.16.63 

USNM 53528 

Range 

10 , 01 - 109 

94 109-11 5" 

up to 400" 11 2- 123 

110 

118 

2 

119 

113-118 

119 

101-123 

' Data fro m original descriptio ns, supplemented in some cases with in formation from the types . 

'Given as ¥s by Miiller and Henle (1841) but there are not more than 23 teeth across the lower jaws. 

2.3-3. 1 

Less th an 3.2 

2.7 

2.7 

2.2 

2.2 

2.7 

2.7-2.8 

2.3 

2.1-2.5 

2.3 

2.0-3 .5 

'The name henlei Bleeker being preoccupied by hen lei Valenciennes was later replaced by brachyrhynchos Bleeker. 

25.0-30.0' 

0.78 27.9 

0.93 29. 1 

0.87 26.4 

0.77 27 .1 

0.73 25 .6 

0.85-0.92 24.7-26.1 

0.87 27.9 

0.75-0.95 25 .8-26.4 

0.81 26 .5 

0.79 28.8 

0.69-0 .99 20.9-30.3 

'D 'Aubrey, J . D . 197 1. The taxonomy of two shark species of the genus Carcharhinus. Unpubl. M . Sc. Thesis, 171 p . Univ . Natal , Durban, South Africa . 
'Of this number 16 specimens were cited for precaudal counts, 24 for proportional dimensions, and 26 for dental formulae. 
' Presented here in a different format fro m that in Bass et al. (1973) . 
' J . Bass, Western Australian Museum, Beaufort St., Perth, pers . commun . July 1976. 
' Based on the statement in Poey (1861) that the dental formula of obtusus is probably the same as in platyodon . 
' Ogilby (1910) described the proportions in terms of "length of body" but it is clear that he meant total length . 

"The range given here is based on averages of five size groups. 

13- 1- 13 " 
12-1-12 

13-1-12 o r 13 
II to 13-1-11 to 13 

12 o r 13-1 to 3-12 or 13 
12 or 13-1 to 3-12 or 13 

13-1 -13 
12~ 

13- 1-13 
12- 1-12 

13-1- 13 
12-1- 12 

13-1-13 
12- 1-12 

12 o r 13-1-12 or 13 
12- 1-12 

13-1-13 
12~ 

13- 1-13 
f3T!3 

12 o r 13-0 to 2-12 to 14 
I I to 13-0 to 2- 11 to 13 

" T . B. Thorson, Department of Zoology and Physiology, University o f Nebraska, Lincoln , Ne br., pers. commun. July 1965. Subsequently published in Thorson, Watson, and Cowan (1966). 
" Based on 27 specimens. 
"Sadowsky notes that in six specimens there was an extra upper tooth, and in one specimen there were only II teeth on one side of the lower jaw. 
140f this number 92 soecimens were cited for nrec~lI(hd rnllnt~ l-'fl fnr nrnnnrti"n!)1 n;.,.,"m ci ...... .., ,, ", ",..1 1 '11: f'ro. .. ~ .... ..... .... I " .... .. __ .. 1 ....... 

Brazil , 
Canam' ia 
Brazi l, 
Canane ia 

Amazon River , 
(Brazil and Colombia) 

South Africa 

Guatemala , 
Lake Yzabal 

Lake Nicaragua 

West A frica, 
Banana 

Rhodesia 

South Africa 

Gulf of Thailand 

New Guinea, 
Lake Jamoer 

Western Australia, 
Swan River 
China, 
Shanghai 

Ecuador, 
G uayaquil 



The original description of azureus in Gilbert and Starks (1904: 11) was based on three juvenile specimens, "92 to 95 cm," from the 
Panama market and hence presumably from the eastern Pacific. Gilbert and Starks noted that azureus was "extremely near 
nicaraguensis" but described it as a new species because "of the exceptional distribution of C. nicaraguensis, known only from fresh 
waters, which belong to the Atlantic slope .... M Their view on its affmity with nicaraguensis (= leucas) was amply supported by their 
description and excellent illustrations, but unfortunately the status of azureus was later confused by Garman's (1913) referral of it to 
milberti-an action subsequently supported by Meek and Hildebrand (1923) . Likewise Beebe and Tee-Van (1941) noted that it " . .. is 
closely related to the Atlantic Eulamia milberti" and Bini and Tortonese (1955) suggested that it might be considered as a subspecies of 
p/umbeus. A further complication in the literature was introduced by Rosenblatt and Baldwin 's (1958) identification as azureus of a 
small embryo with a middorsal ridge, whereas azureus proper is smooth backed-this embryo is, in fact, a specimen of albimarginatus. 
Examination of the holotype of azureus in the Stanford Natural History Museum (SU 11890), and of what is probably a paratype in the 
British Museum (BMNH 1903.5.15 .338), shows that both are definitely referable to leucas. The fate of the third type specimen 
mentioned by Gilbert and Starks is not known. 

Ogilby (1910:3) described spenceri from a specimen 1,220 mm long from the Brisbane River, Queensland, Australia. The description 
agrees with leucas-but equally as well with amboinensis-in terms of the short blunt snout , the position of the anal fm relative to the 
second dorsal fin, and the teeth . Ogilby did not give details of dorsal fin heights, nor of the length of the rear tip of the second dorsal , 
and he did not illustrate spenceri. The holotype, said to be no . 290 in the collection of the Amateur Fishermen's Association of 
Queensland, carmot be found , and in any case comprised only the jaws. Both leucas and also , apparently, amboinensis occur in 
Queensland. Decision as to whether spenceri is leucas or amboinensis can , therefore, be made only on Ogilby's description that the den-

tal formula was 12 or 13-1-12 or 13 , and that the "caudal" (presumably equivalent to the upper lobe of the caudal) was 3.6 in total 
12-1-12 . 

length and hence equal to 27.7f1!o TL. As can be seen from Tables 39 and 40 and my account of amboinensis, these data indicate a 
greater probability for leucas than they do for amboinensis. On this basis, and because nomenclature will not be affected by whatever 
decision is made, I choose to relegate spenceri to leucas. 

The question of the identity of bogimba, described from a 2,544 mm male from Fraser Island, Queensland, by Whitley (1943 :123) 
depends on essentially the same kind of data as are available for spenceri, except that Whitley illustrated his specimen and there are a 
few fragments (some teeth and a sample of skin) of the holotype preserved in the Au~tralian Museum (AMS IB.1225). I have examined 
the latter and they agree with leucas and amboinensis, as does the description in general of bogimba. The principal disquieting feature is 
that the illustration of bogimba shows a second dorsal fin that is too small for either leucas or amboinensis. On the other hand, the 
shape of the first dorsal fm, the pectoral fm, and the lower lobe of the caudal are sufficiently unrealistic in the illustration to give an im
pression that the illustration was based on a rough field sketch or reconstructed from measurements and field notes . If this was the case 

then the apparent discrepancy in the size of the second dorsal fm may not be significant. The dental form.ula of g~~g (or g~~~g if 

Whitley's remark that there is a symphysial tooth behind the functional series in the upper jaw is taken into account) together with the 
short upper lobe of the caudal fm (25.7f1!o TL) suggest strongly that leucas was involved. Whitley compared bogimba only with the 
ridged-back stevensi (= plumbeus) which he redescribed in the same account. It might appear significant that he did not compare his 
smooth-back bogimba with the smooth-back spenceri (= leucas) which he also treated in the same account, but this was possibly 
because of an error on his part-in a footnote (p. 123) to his description of bogimba he pointed out the importance of the middorsal 
ridge as a taxonomic character and stated that a ridge is always present in both males and females of spenceri. However, a few pages 
before (p. 120) in his description of spenceri he noted, correctly, that spenceri lacks a middorsal ridge. In a later publication , Whitley 
(1964) reported another specimen of bogimba from Queensland and one from Sydney Harbor, but again although he gave many 
measurements he did not give the critical ones for the dorsal fins to allow an unequivocal decision as to whether leucas or amboinensis 
was involved. Only fragments of these specimens, including one complete set of jaws (AMS IB.6007) , are preserved in the Australian 

Th d al & ul ' h ' 13-1-13 . Museum. e ent lorm a m bot specunens was 12-1-12 and the upper caudal lobe lengths were 24.7 and 25 .1 f1!o TL. WhItley 

commented on this occasion (1964: 159) that " G. bogimba is apparently not the adult of spenceri as the characters separating them are 
probably more than can be accounted for by growth ." However, I have tested these characters (various proportional dimensions, etc.) 
which Whitley gave in a key immediately following his comment and I find that they are, indeed, quite accountable for by growth be
tween juveniles and adults of leucas. For this reason, and again because nomenclature will not be affected and because the dental for
mulae and upper caudal lobe lengths give a greater probability that Whitley was dealing with leucas rather than with amboinensis, I 
assign bogimba to leucas. 

The subspecies Galeolamna greyi mckaili was named and briefly diagnosed by Whitley (1945:2); reference was made to a small 
Western Australian specimen previously described and illustrated by Whitley (1940) as G. greyi, and this specimen was designated as 
holotype of the subspecies. Later (1951b:I90) Whitley gave mckaili full specific status because he found it had a wider distribution in 
Western Australia, but he did not add any further significant data. I have examined the holotype of mckaili in the Australian Museum 
(lB.508) and found that it agrees with leucas in all respects (see Table 39). The question might well be asked why this specimen, 830 mm 
long, is superficially so different in appearance, at least as regards the shape of the first dorsal fm, from another of comparable size, 837 
mm, from Lake Macquarie, New South Wales, which I also recognize as leucas. The latter specimen (AMS 1.7586) was first illustrated 
In Waite (1906) as bracnyurus, and this illustration was repeated in Whitley (1 940) as stevensi and in Whitley (1943) as spenceri. The 
an wer lies, I believe, in variation in birth size . The Western Australian specimen, although slightly smaller was clearly free living, and 
its fIrSt dorsal fin already had progressed from the low rounded-apex form of the late embryo to the more erect pointed-apex form of the 
Juvenile. The ew South Wales specimen still retains an open umbilical scar which, together with the embryonic shape of its first dorsal 
fin, u t that de pite its larger size it had not reached the same stage in development. If it was free living, which one would expect 



Table tW.-Carcharhinus leucas, proportional dimensions in percenlage of lolal lenglh. 

Snout tip to 
outer nostrils 
eye 
mouth 
1st gill opening 
3d gill opening 
5th gill opening 
pectoral origin 
pelvic origin 
1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance bet ween in ner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

I st dorsal fin 
length 0 f base 
length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fm 
length 0 f base 
length posterior margin 
height 

Pectoral fin 
length 0 f base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length 0 f base 
length anterior margin 
length distal margin 
length of claspers 

Caudal 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

total 

a 728 mm 
West Africa 

Banana 
MRAC 37417 

2.6 
6.2 
6.5 

18.3 
21.0 
23.1 
21.3 
49.4 
29.5 
61.0 
62.6 
73.5 
72.8 

6.9 

9.4 
5.0 

0.5 
0.5 

2.9 
3.3 
2.5 

1.7 

12.2 
3.0 
7.0 

5.3 
2.7 
3.2 

5.0 
2.6 
3.1 

7.0 
17 .6 
11.4 
9.3 

5.6 
6.1 
5.5 
1.9 

26.4 
10.8 

13 .2 
13.4 

a 729 mm 
China 

Shanghai 
BMNH 74. 

1.16.63 

2.5 
6.0 
5.8 

21.4 
20.8 
49.5 
28.7 
61.0 
61.8 
73.5 
72.7 

6.6 

9.2 
4.5 

0.5 
0.5 

4.1 

1.8 

11.7 
3.2 
8.3 

5.2 
2.9 
3.6 

5.1 
2.7 
3.8 

6.9 
17 .6 
11.8 
9.6 

6.1 
6.4 
5.8 
2.1 

26.5 
11.6 

13-1-13 
12-1-12 

119 
100 
219 

9731 mm 
New Guinea 
Lake Jamoer 
RNH 24611 

2.5 
6. 1 
6.3 

17 .8 
19.6 
21.6 
20.8 
49.2 
28.8 
59.5 
60.6 
72.0 
71.3 

6.5 

8.6 
4.6 

0.5 
0.6 

3.0 
3.1 
2.2 

1.5 

11.2 
2.9 
8.2 

5.5 
3.1 
3.6 

5.3 
2.9 
3.8 

6.3 
18 .6 
13.4 
9.8 

6.1 
7.0 
6.1 

27.9 
12.3 

13 .3 
11.8 

13·1·13 
12·1·12 

119 

'0915 mm 
Panama 

SU 11890 

2.0 
5.2 
5.6 

17.7 

20.8 
20.1 
46.5 
28 .3 
59.6 
61.2 
72.2 
71.1 

6.5 

10.1 
4.7 

0.7 
0.4 

3.3 
3.5 
2.3 

1.3 

12.1 
3.3 
9.5 

5.6 
3.3 
4.5 

5.1 
3.0 
4.3 

7.1 
20.1 
14.9 
11.4 

6.0 
7.1 
6.5 
2.2 

27.9 
12.4 

15 . 1 

114 
104 
218 

9915mm 0 l,085mm 
Guatemala 

Lake Yzabal 
USNM 
134326 

2.1 
5.4 
6.0 

17 .6 
20.1 
22.5 
20.3 
48.4 
27.5 
60.3 
61.7 
73.6 
73.1 

6.8 

9.3 
4.2 

3.2 
3.8 
2.8 

1.4 

13.1 
3.5 

10.8 

5.7 
3.2 
4.0 

5.5 
3.0 
3.9 

7.2 
19.7 
17.0 
11.9 

6.1 
7.2 
7.1 

27.9 
12.3 

14.3 
15.2 

110 
99 

209 

Western 
Australia 

Swan River 
RNH 24271 

1.9 
4.9 
4.9 

17.1 
19.3 
21.1 
19.8 
50.0 
29.0 
61.4 
63.2 
74.0 
73.8 

6.3 

9.1 
4.7 

3.3 
3.6 
2.9 

1.2 

11.6 
3.5 
9.2 

5.4 
3.0 
4.0 

5.1 
2.8 
3.9 

7.2 
18.0 
14.5 
10.1 

6.2 
6.4 
6.8 
1.9 

26.3 

12.8 
12.7 

13·1-13 
12-1-12 

118 

'9 1,125 mm a 1,782 mm 02,355 mm 92,770 mm 
Africa Gulf of Gulf of South Africa 

Zulu land Thailand Thailand Durban 
DlRU GVF 2157 GVF 2358 ORID 713 

2.0 
5.1 
5.5 

17 .5 
20.0 
21.4 
20.6 
51.5 
29.1 
62 .1 
63.0 
74.5 
73.6 

6.3 

5.1 

3.3 
3.4 
2.1 

1.3 

11.3 
3.6 
9.2 

4.9 
3.2 
3.9 

5.0 
3.1 
3.7 

7.3 
19.8 
15.9 
11.0 

5.7 
7.5 
6.3 

26.7 
12 .1 

14.0 
12. 1 

12-1 -? 
12-1-? 

1.7 
4.5 
4.6 

15 .9 
18.5 
20.4 
18.8 
49.4 
28.8 
61.4 
63.2 
73.4 
72.6 

5.9 

9.9 
4.7 

3.4 
3.3 
2.1 

1.0 

11.7 
3.6 
9.5 

4.7 
3.3 
3.6 

4.7 
3.0 
3.9 

7.3 
21.0 
16.8 
11.2 

5.9 
7.3 
6.2 
1.6 

26.1 
12.9 

14.3 
13 .1 

13- 1-13 
12-1-12 

1.7 
4.8 
5.0 

17.1 
19.7 
21.5 
19.7 
51.8 
30.8 
64.7 
66.3 
76.5 
76.2 

6.3 

11.5 
5.1 

0.4 
0.9 

4.2 
4.3 
2.9 

0.8 

11.3 
3.5 
9.9 

4.8 
3.1 
4.0 

4.7 
2.8 
4.0 

7.6 
20.6 
16.6 
11.0 

5.1 
6.4 
6.4 
8.8 

24.7 
12 .5 

15 .3 
13.2 

1.8 
5.4 
5.4 

17.3 
19.3 
21.3 
19.3 
53.0 
31.4 
63.1 
63.9 
74.5 
74.0 

6.5 

11.3 
4.7 

0.4 
0.6 

4.4 
4.5 
3.3 

0.8 

11.9 
3.1 

10.3 

5.0 
2.8 
3.8 

4.8 
2.7 
4.6 

7.9 
21.2 
18 .6 
11.4 

5.4 
7.0 
6.8 

25.6 
12.0 

13 .7 

13-1-13 
12-1-12 

118' 
102 

220 

' Holotype of Carcharias azureus. 
' Holotype of Carcharhinus vanrooyeni. 
'Vertebral count supplied by J . D 'Aubrey, Assistant Research Officer, Oceanographic Research Institute, 2 West St., Durban, pers . commun. July 1963 . 
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from data on size at birth in leucas from other regions, then the time that had elapsed since its birth was less than that of the Western 

Australian specimen. 
Smith (1958b:13) described vanrooyeni from Zululand in what is essentially a popular article in a spo rting magazine. In consequence 

the description is meager and the diagnosis inadequate. Smith noted that vanrooyeni was related to spenceri (= leucas), stevensl (= 
plllmbells) , the Zambezi sharI.. ( lellcus) , and the Ganges ... harl.. ( ~uI1ReIlCIl\), but he did not give detaib. J have examined the 
holotype, a female of 1,125 mm m the Department of Ichthyology, Rhodes Unlver,II), GrahamSIOv.n, and as shown here (Table 39) 
the dimen ions of its dorsal fim and Its denIal formula e~lablJsh It ~s lellCus 

Description (see also Table 4O).-Large sharks, growing to at least 3.2 m TL. Midline of back between dorsal fins smooth, lacking an 
interdorsal ridge. Upper precaudal pit strongly developed, lower pit weak. 

Dermal denticles rather large, loose spaced in small specimens but close-packed and overlapping in larger, ovoid , each with three 
strong longitudinal ridges and corresponding sharp-pointed and strong posterior marginal teeth in small specimens, five to seven in 

larger ones. 
Snout very short and bluntly rounded in contour. Anterior margin of eye above or more usually slightly forward of front of mouth. 

Nostrils strongly oblique, with broadly ovate apertures, the anterior margin of each with a low, blunt lobe. 
13-1-13 . . 12-1-12 12 or 13-1-12 or 13 . 

Dental formula 12-1-12 m 15 of 25 specimens counted; 12-1-12 in 3; 12 or 13-1 or 2-12 or 13 In 5; and 

121~r ~r3!t;;li_l0{ ;: 13 in 2. Upper teeth broad, oblique except for first two senes at front of mouth which are erect and symmetrical 

with weakly concave margins; teeth further out along jaw with lateral margins concave or very shallowly notched, medial margins 
weakly convex, both margins serrated, the serrations of moderate size but somewhat coarser basally; one small symphysial tooth. 
Lower teeth narrow, erect except for the most lateral three or four eries on each side which are slightly oblique, both margins concave 
to notched basally but very slightly convex distally, serrated, the errations finer than those of upper teeth; one or occasionally two 
small symphysial teeth . 

First dorsal fm moderately high and rather long based, its apex sharply rounded to pointed; origm of first dorsal over or just behind 
axil of pectoral in most specimens but farther back in some (particularly from the Indian Ocean and Indo-Australian region) and excep
tionally almost as far back as the inner (posterior) comer of the pectoral fin. Second dorsal fin large and high, almost or quite equal to 
anal fin; length of second dorsal rear tip 0.73-0.95 (mean 0.82) times second dorsal height in 15 specimens; origin of second dorsal 
anterior to anal fin origin by a distance up to about one-third of anal base. Pectoral fms broad based, moderately long, slightly falcate; 
origin of pectorals below the third gill openings or below and between the levels of the third and founh gill opening ; outer comer of 
pectoral when latter is adpressed to trunk so that its anterior margin is horizontal reaches almost or quite to first dorsal axil in most 
specimens, and exceptionally slightly behind this level. 

Color in life was described by Kato (l964-as azureus) as "Colour of dorsal surface brownish-gray, sometimes with tiny blue spots; 
sides light gray; ventral surface yellowish-white; undersides of pectoral and pelvic fm tips white to dusky." 

After preservation m alcohol the color I blUl h, gra} or bro\\ni h abo\e, paler to \\hlle belo\\; <: mall specimen ha\e a pale horizon
tal flanl.. streal.. e:>.tendmg from above the peh IC S forward along the mldle\.el of the body to the fir t dor ai, but lhi is not e\ idem on 
sub adults and adults. Small specimens also have dusky or black margins or tips on some or all of the fins; these markings are least 
developed on the first dorsal and pelvic fins. In the adults only faint duskyness is evident, if at all, on the distal third of the underside of 
the pectoral, on the margins of the second dorsal fin and the dorsal lobe of the caudal, and on the tip of the ventral caudal lobe. 

Vertebral counts of six specimens are given in Table 40 and of another 53 specimens in Table 41. Counts from 92 specimens from 
Natal, South Africa, given by Bass et al. (1973) had a precaudal range of 112-123 (mean 119.9) and a total range of 214-227 (mean 
219.7). 

Examination of the above counts on a regional basis (Table 42) strengthens Bass et al. 's (1973) statement that western Atlantic leucas 
have lower counts than those from the southwest Indian Ocean, and, for that matter, from the Indo-Australian region and the Persian 
Gulf. 

Centrum diameter noticeably greater than centrum length even in longest monospondylous centra at posterior of abdomen. 

Diplospondylous centrum length regular. Diplospondyly begins above anterior third of pelvic base . The d~ength of penultimate lameter 
monospondylous centrum was 0.58-0.70 (mean 0.62) and the length penultima~e monospondylous centrum was 1.10-1.42 (mean 

length first diplospondylous centrum 
1.22) in 10 specimens. 

The smallest, defmitely free-living specimen I have seen was 731 mrn TL (from Lake Jamoer, New Guinea) , while the largest embryo 
was 732 mm (from Swan River, Western Australia). Bigelow and Schroeder (1 948) suggested that western Atlantic leucas were born at 
650-700 mm, a size which Clark and von Schmidt (1 965) considered was underestimated ; the latter authors proposed a birth size of 
740-750 mm and possibly somewhat larger for their Florida material. Sadowsky (1967a) reported embryos up to 765 mm from southern 
Brazil, and later (1971) documented others of 768-8 12 mm from the same locality . However , Thorson , Cowan, and Watson (1973) 
found free-living specimens of 560-720 mm in their Nicaragua material, having earlier (1966) reported two others of 694 and 701 mm 
from Guatemala. The extensive collection of leucas from South Africa studied by Bass et al. (1973) led them to report that size at birth 
was from 600 to 700 mrn. 

Data on maturity in the male as evidenced by clasper size is shown in Table 43 where the smallest mature male (from Lake Nicaragua) 
is 1,565 mm long and the largest immature male (from Florida) about 2,260 mm. Such variation has previously been noted by Thorson, 
Watson, and Cowan (1966). Bass et al . (1973) estimated the onset of maturity at about 2,240 mm in South African specimens. 

The few definite data available on reproduction in the female are given in Table 44. 
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Table 41.-Vertebral numbers in 53 specimens of Carcharhinus leucas. 

Specimens 

US M 196525 
USNM 196525 
USNM 196525 
SU 12216 

USNM 120371 

BMNH 94.8.3.72 

AMS 1.7586 

BM H 1846.9.11.118 
BM H 19535.10.6 
WAM P.861 

RNH 24612 

F1orida ' 
F1orida' 
F1orida ' 
Mexico, Tampico 
Guatemala ' 
Guatemal 

Lake Yzabal' 
Lake Nicaragua, 

San Carlos 
Lake Nicaragua, 

San Carlos' 
Nicaragua, San 

Juan del Norte' 
Lake icaragua, 

San Carlos' 
Brazil, Cananeia' 

10 specimens 

Brazil, Cananeia' 
27 specimens 

Borneo, 
Sarawak 

Australia , ew 
South Wales 

Australia' 
Australia' 
Western Australia, 

Swan River 
Western Australia. 

Swan River 
Range (including counts from Table 40) 

Sibling em bryos . 

Precaudal Caudal 

112 
III 
110 
114 
III 

109 

113 

112 

III 

110 

101-109 
(mean 103) 

109-115 
(mean 113) 

117 

120 
118 
117 

118 

113 
101-120 

98 
97 
98 
101 
95 

95 

95 

98 

96 

93 

100 

99 

98+ 

101 

93-104 

Total 

210 
208 
208 
215 
206 

204 

208 

210 

207 

203 

198-208 
(mean 201) 

217 

217 
215 + 

219 

198-220 

'Counts supplied by T. B. Thorson, Department of Zoology and Physiology, 
Uruversityof ebraska, Lincoln, Nebr., pers. commun. July 1965 . 

'Counts from Sadowsky (l967a). 
'Counts from Sadowsk> (1971). 
'Probable syntypes of Carcharias brachyurus, and if so are most likely from Sydney, 

, ew South Wales (see p 174). 

Table 42.-Precaudal vertebral numbers in Carcharhinus leucas 
from different localities. 

No. of vertebrae No. of 
Locality Range Mean specimens 

Western Atlantic 101-115 110.5 48 
Southwest Indian Ocean 112-123 119.9 92 
Indo-Australian region 

(including China) 113-120 117.8 9 
Persian Gulf (Iraq) 115-119 117 2 
Eastern Pacific 114 114 

Table 43.-Clasper length as percentage of total length in Carcharhinus leucas. 

Total Clasper Total Clasper Total Clasper 
length length as length length as length length as 
(mm) O/OTL Locality (mm) O/OTL Locality (mm) O/OTL Locality 

728 1.9 West Africa 1,475 2.1 Nicaragua,3 1,800 3.0 Florida' 
San Juan del Norte (7 specimens) 

729 2.1 Shanghai 1,490 1.9 New Guinea, Lake 1,852 9.2 Lake Nicaragua' 
Jamoer 

732 1.7 Western Australia 1,565 10.9 Lake Nicaragua 1,930 10.9 Lake Nicaragua' 
797 2.0 Western Australia 1,584 3.1 Nicaragua,' Rio San 1,950 3.2 Florida' 

Juan 
900 2.2 Florida' 1,600 8.1 Antilles' 2,100 5.1 Florida .• 

(6 specimens) 

915 2.2 Panama ' 1,650 2.1 Florida' 2,250 I J.J Virginia 

1,085 1.9 Western Australia 1,740 9.4 Lake Nicaragua' 2,250 7.8 Florida .' 
(10 specimens) 

1,220 2.4 Lake Nicaragua' 1,782 1.6 Gulf of Thailand 2,355 8.8 Gulf 0 f Thailand 

1,425 2.4 New Guinea, Lake 1,800 10.2 Lake Nicaragua 2,400 

Jamoer (3 specimens) 8.1 Florida' 

' Data from Clark and von Schmidt (1965); where more than one specimen is listed the clasper lengths are averages and the total 
lengths 

are rounded to the nearest 150 mm. 
' Holotype of Carcharias I1zureus. 
'Data from Thorson, Watson, and Cowan (1966). 
'Syntype of Carcharias (Prionodon) leucas. 
' Holot ype of Eulamia nicaraguensis. 
' Includes immature and mature individuals. 
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Table 44.-Size of pregnant females. number o f embryos per litter , and size of embryos in Carcharhinus /eucas . 

Total length No. of Total lengths 

of mother embryos of embryos 

(mm) per litter (mm) Date Locality Source 

1,810 580 (mean) 

I 
Costa Rica Thorson and Gerst 1972 

2,010 4 673 (mean) Costa Rica Thorson and Gerst 1972 

2.020 3 623 (mean) Costa Rica Thorson and Gerst 1972 

2,070 5 630 (mean) June, July, Costa Rica Thorson and Gerst 1972 

2,100 570 (mean) and August Costa Rica Thorson and Gerst 1972 

2,270 7 700 (mean) Costa Rica Thorson and Gerst 1972 

2,280 6 651 (mean) Costa Rica Thorson and Gerst 1972 

2,330 6 660-685 12 May Florida Clark and von Schmidt 1965 

2,389 6 520-550 August Brazil Sadowsky 1967a 

2,490 5 363-393 27 October Florida Clark and von Schmidt 1965 

2,540 3+ 676-740 20 May Florida Clark and von Schmidt 1965 

2,570 10 735-750 30 April Florida Clark and von Schmid t 1965 

2,720 9 768-807 16 December Brazil Sadowsky 197 1 

2,750 10 
and longer 12 530-620 June ( South Africa Bass et aI. 1973 

(4 specimens) 12 680 November 
12 or 13 

2,755 7 792-812 2 December Brazil Sadowsky 1971 

3,240 4 728-765 February Brazil Sadowsky 1967a 

The largest specimen of either sex that I have seen was a female of 2,770 mm from Durban . Various accounts in the literature suggest 
that leucas grows to 3,000 mm, while Kato et aI. (1967) indicated a maximum of 3,400 mm. There are very few definite records which 
approach these suggested maxima, but Bass et aI. (1973) recorded males and females up to 2,990 mm and 3,000 mm, respectively, from 
South Africa, while Sadowsky (1967a) listed a female of 3,240 mm from Brazil. 

Distribution (see also Material examined).-Localities for the specimens of leucas that I have examined indicate that it is a worldwide 
species, principally of the tropical-subtropical regions but extending also into temperate waters. It is essentially an inshore species, and 
is frequently found in brackish water or even in freshwater in rivers and lakes (Boese man 1964; Thorson, Watson, and Cowan 1966; 
Bass et aI. 1973). Its occurrence in water of low salinity can, in many but not all cases, be associated with an inshore movement of the 
females for parturition; subsequently juveniles, and larger but immature sharks, may spend considerable periods in brackish water 
(Bass et aI. 1973). The last-mentioned authors have also demonstrated that " ... leu cas can withstand a certain amount of hypersalinity 
but moves out of areas where the salinity is higher than about 50% ." Whether leucas is permanently resident in any freshwater 
localities remains to be determined. 

There is an extensive literature on leucas and the nominal species here treated (p . 84) as con specific with leucas. However, many of 
the reports under these names cannot be taken at face value because of confusion with other species. Conversely, as evidenced by the 
synonymy of leucas for the Atlantic in Bigelow and Schroeder (1948), leucas itself has frequently been misidentified and reported under 
different names. A similar situation pertains for the literature dealing with the Indian and Pacific Oceans, where, in particular, there 
has been notable confusion between leucas and the superficially similar but generically distinct gangeticus . Likewise the very close 
similarity between leu cas and its sibling amboinensis, which two species are sympatric in some regions, provides added difficulties in 
interpreting the literature in many cases. Because of this situation, the detailed distribution given below reflects only to a limited degree 
the nominal literature, and is based mainly on specimens that I have seen together with information from Beebe and Tee-Van (1941 as 
azureus), Bigelow and Schroeder (1948), Schwartz (1960), Springer (1 960) , Lowe (McConnell) (1962) , Boeseman (1964), Thorson, Wat
son, and Cowan (1966), Kato et aI. (1967), Sadowsky (1967a, 1971), Thorson (1 972), and Bass et al . (1973) . 

Western Atlantic from Massachusetts in the north, where leucas is an infrequent visitor, to southern Brazil (Cananeia), but seemingly 
most abundant in the Gulf of Mexico and the Caribbean area generally; for detailed accounts of its distribu tion in these areas see 
Bigelow and Schroeder (1948), Schwartz (1960), and Springer (1960). Eastern Atlantic from Senegal and southwards to at least Banana, 
Congo Oat. 60S). Indian Ocean from Somalia and south to at least Durban and Algoa Bay in the west, and also from the River Tigris 
and the River Shatt-el-Arab in Iraq in the north. I have seen no specimens from India but it is likely that some, at least, of the reports 
from that region and elsewhere in the northern Indian Ocean were based on leucas. Indo-Australian region from the Gulf of Thailand, 
Borneo, New Guinea, and Australia (Western Australia, Northern Territory, Queensland, and New South Wales) . Pacific Ocean from 
China (Shanghai) in the northwest, and from southern Baja California and the Gulf of California southward to at least Ecuador in the 
east. Kato et aI. (1967) noted that leucas also occasionally wanders north to southern California, and Bini and Tortonese (1955) 
reported it (as azureus) from Peru. 

There is no firm evidence for the presence of leucas in the Mediterranean , and I follo w Bigelow and Schroeder (1948) and Tortonese 
(1951b) in discounting an early record under that name from Algeria- Tortonese's view that this was based onplumbeus is doubtless 
correct. 

The occurrence of leucas in brackish water or freshwater was summarized by Bigelow and Schroeder (1948) for various localities 
commulllcatmg with the Atlantic Ocean (Louisiana, Atchafalaya River ; Guatemala, Lake Yzabal; Honduras , Patuca River; Panama 
Canal, 1iraflores Locks), while Myers (1952) reported what appears to be this shark from the Peruvian Amazon, 2,300 miles (about 
4, km) upriver from the sea. More recently Thorson (1972) documented numerous occurrences of leucas in the Amazon, based on 
the examination of ja-...s from specimens taken up to 3,480 krn upriver, and a verbal record for a locality 4,200 krn upriver. Thomerson 
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and Thorson (1977) gave evidence for the capture of one specimen in 1937 from about 2, 'm upn\er 
Schwartz (1960) commented on its occurrence in Chesapeake Bay, Thor on, \Vat on, and o"an (I 
that the Lake Nicaragua shark formerly known as ntcaraguenslS is, in fact, leucas, and BQe!;eman (1 
Lake Jamoer, New Guinea, and reviewed many of the above occurrence plus other, indudmg dlfterent peel • rom fr h 
parts of the world. Bass et aI. (1973) tabulated records of leucas from river and lakes along the east 0 I of uthem 
vided extensive evidence on leucas' usage of Lake St. Lucia. Boeseman (1964) commented In hIS rC\ IC", b cd m tnl 
to 1948, " ... that the recorded identifications do not always seem reliable . ." -a vie" "lth "hl~h J ee In re (0 m 
and Pacific Ocean records. My data support the Atlantic Occurrences noted above, and confIrm record for the folio In 

equatorial West Africa, Ogowe River; Iraq , Tigri s River near Baghdad; \l o/amblqul', I mbcll RI\cr ncar r \I , Rh d 
River; New Guinea, Lake Jamoer; Western ustralia, Swan RI\er: u'lralia,. orth rn r ernt n. [ t \[11 t R 
Landing; Australia, Queensland, Brisbane River, Herbert Riv er; AU'Malia, e\\ lluth \\ ale. I c 1 q<lJfI 

Material examined.-BMNH 1953.5.10.6, male embryo, 305 mm (probably a syntype of Carcharw bru h unJ ). 
1846.9.11.118, male embryo, 496 mm (probab[y a syntype of Carcharias brachy uros), ustralia, J. B. Ju e ; 1\ 
bryo, 665 mm, Brazil, Parii, 1904; [FAN 56-135, male embryo, 680 mm, enegal. Joal, 9 April I'}'/), J (dd ndt, II \ 

embryo, 680 mm, Senegal, Joal, 9 April 1956, J. Cadenat; USNM 196525, three male and female sibling em r)o. a 
Florida, Miami, 17 May 1961, Staff of Miami Seaquarium; MRAC 87417 , male embryo, 728 mm, We t Afn ,H nan ,19 
Maree; BMNH 74.1.16.63, male, 729 mm, hina , Shanghai, R. S\\inhoe, R H 24611, iemak, 11 mm, t:\\ rUlfic.l, I m 
March 1958; RNH 24612, male embryo, 732 mm, Western Australia, Swan River, Crawley Bay, 4 January 1 ; 1 ZZ 446 • male, ~ 
mm [holotype of Carcharias (Prionodon) zambezensisl. Zambezi River at Tette, W. Peters: DIR ,female, ~l mm. Rhode I 
Ruenwa River, B. Hill; SU 12216, female, 743 mm, Mexico, Tampico, J . O. Snyder; MSNG C.E 36928, female, 4 mm. m II 
Dolo, 1957; WAM P.793, female, 750 mm, Western Australia, Swan River near arrows Bridge, 25 Januar\ I ,B B 
AMS 1.3414, male, ca. 770 mm, Australia, Queensland, Herbert River , 1895 , J. A. Boyd: B 1 'H 94. 72, m Ie, 
Borneo , Sarawak, C. Hose; WAM P .861, male, 797 mm, Western Australia, Swan River, 6 Januar) 1960, J Bramle 
male, 820 mm, Massachusetts, 1874; BMNH 1913.7.12.1, skin of male, ca. 820 mm, equatorial \\e t Afnca. 
Schneider; AMS IB.508, male, 830 mm (holotype of the subspecies Galeolamna greyi mckaili), We tern 
Glauert; WAM P.882, male, 835 mm, Western Australia, Swan River, Pelican Point, 7 larch 1960, \\. . qUire: 
female, 837 mm, Australia, New South Wales, Lake Macquarie, December 1905-January 1906; B~1 'H 1 3.5.1 .33 • fern 
(probably a paratype of Carcharias azureus), Panama, D. S. Jordan; SU 11890, male, 915 mm (hoi Iype of ur han 
Panama Fish Market, January-February 1896, C. H . Gilbert and party; USNM 134326, female, 91 mm, uatcm la, L 
near northeast drainage (Atlantic), 7 April 1946, R . R. Miller; USNM 146541, male, 940 mm, uatemala, [ake Yza ai, \pnll 
R. Miller and party; UCLA 58-23, head and fins of female, ca. 1,000 mm, Mexico, San BIas, 1 Februar) 1Q ,R Ro enbl n, 
53528, skin of immature male, ca. 1,025 mm, Ecuador, Guayaquil, R . V. Anderson; R H 24271, male, 1,0 mm, \\ tern 
Swan River, east end of causeway, East Perth, 6 February 1961; USNM 127134, skin of female, ca. 1,1 mm. Panama an n 
Miraflores Locks, 28-29 April 1937, A. O. Foster; DIRU, female, 1,125 mm (holotype of Carcharhmu.nunrool m), Zulu!and, B I 
1924.10. ) .1, head of specimen 1,244 mm, River Tigris at Karrada, near Baghdad. US M 146542, female, 1,2 0 mm. I 
Yzabal, Arena Chapin, 27 April 1947, R . R . Miller and party; USNM 120371, male, ca. 1,330 mm, I e I ra u 
August 1943, L. Marden; RNH 24699, partly skinned-out male, ca. 1,425 mm, . ew Gu:nea, Lake Jamoer, 22 1 
24698, male, ca. 1,490 mm, New Guinea, Lake Jamoer, 11 December 1954; MNH A 9650, mountt'<i tn of mature m 
[syntype of Carcharhias (Prionodon) leu cas], Puerto Rico ; US M 120372, maru e male, ca. 1,620 mm, a e 
Carlos, September 1943, L. Marden; GVF 2157, immature male, 1,782 mm, Gulf of Thailand, Churnphon Pro tn 

USNM 120373, mature male, ca. 1,800 mm, Lake Nicaragua, off San Carlo, eptember 1943. L. \tarden, 1 H 
skin of male, 1,860 mm [syntype of Carcharias (Prionodon) leucasJ. Antilles, L "-116 ,kin, kull. and Ja of m 
mm (holotype of Eulamia nicaraguensis), Lake Nicaragua, 1876, J. F. Bransford, U , \1 105262, In of rna ure m 1 
Virginia, Mundy Point, 23 September 1937, G. Turner; GVF 2353, mature male, 2,355 mm, Gulf ofTh lIand, hump 
rni ort\horc of Lang,uan, ca. 9 59 ,99 12 E, 3-6 ·\ugll\l 1960; \:-'1 IAR )-, J<I\\ . d. P 

2,500 Illlll, lI'tralia. Queen\land, Gilleu Ca~. ')\\.un Rel't,. 15 Ollol1l'r 1962; \ J IB 122' 
mm [holotype of Galeolamna (Bogimba) bogimba], Queen land, Fraser L1and, Bogimbah, 16 
skin ample from female, ca. 2,700 mm, Au tralia, Ne\\ outh Wales, ydne) , ~flddle Harbour, _9 Janu 
713, female, 2,770 mm, South Africa, Durban, 14 1a) 1963. 

Also USNM 174073, head of small pecimen . u tralia, orthern Territor), 8.! t Ihgator Ri\ er al 
1948, R. R , Miller and W. H. Harney. 

Al 0 jaw at various institution, including: IML 462, Florida, Key Largo, 2 0\ em 
62-56, three et of jaw, i aragua, Rio an Juan, EI astilio RapId. 31 ~1arC'h I 2, T 
Guinea, Lake Jamoer, 24 March 1955 . 

Carcharhinu amboinen is (~1nJler and H~nle. 1 41) 
Fi~ure 42 

Carchanas (Pnof/odon) ambolflenslS ~1Uller and Henle. I 
Carcharia (Pnonodon), henlet Bleek-er, 1 53:50--50 . 

(Pnof/odOIl hef/lei Valenclenne In ~lllller and Henle. I 

ern ,_m 
_ mm, J \ 
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Figure 42.-Carcharhinus amboinensis, ORID 567. 1,460 mm TL. male from Durban: a. Ith side; b. undmikle of btlld: c, enJaraed Ith D01lril . 

Carcharias (Prionodon) brachyrhynchos Bleeker, 1856:468. [Replacement name for Carchartas (Prtonodon) hen lei 
Bleeker, 1853.] 

Diagnosis.-Large sharks, up to 2.23 m long, lacking an interdorsal ridge; tips of fins somewhat dusky, more so in juveniles than in 
adults; snout very short and bluntly rounded; internariaJ width 0.9-1.0 in preoral length; origin of first dorsal fin over or just posterior 
to pectoral axil; apex of first dorsal sharply rounded to pointed; origin of second dorsal in front of origin of anal fin; height of second 

d . If' . d al f ul all 12-1-12 b b 11 to 13-1-11 to 13 th dorsal 2.5-3 .3 070 TL an 0.9-1.3 ill ength 0 Itsrear tlp; ent orm a usu y 11-1-11 ut may e 10 to 12-1-10 to 12; uppertee 

broad, erect to slightly oblique, concave or shallowly notched laterally, with slightly coarser serrations basally; lower teeth erect, ser
rated; no obvious discrete series of enlarged hyomandibular pores alongside corner of mouth; precaudal centra 89-95; caudal centra 
96-102; total centra 185-195 (no data on the site of diplospondyly or the nature of the centra). 

Common features which in combination distinguish amboinensis and leucas from all other Carcharhinus species are the lack of an in
terdorsal ridge, a very short, bluntly rounded snout, broad, virtually erect upper teeth, and no color pattern except for somewhat dusky 
fm tips. The best external character for separating amboinensis from leucas is the ratio of fll'st dorsal height:second dorsal height (more 
than 3.1 in amboinensis, 3.1 or less in leucas). The number of teeth on each side of the lower jaw will, in most cases, also separate them 
(11 in amboinensis, 12 or sometimes 13 in leucas). The fll'ffiest criterion for identifying them is the number of precaudal vertebrae, am
boinensis having 89-95 and leucas 101-123. 

Nomenclatural discussion.-The validity of amboinensis was fll'st brought to my attention by Jeannette D'Aubrey, Oceanographic 
Research Institute, Durban, who had noted that in her South African material seemingly of leucas there were some specimens with 
many fewer precaudal centra-93-95 versus a minimum of 110 in her leucas proper. Also, some of these specimens had only 11 teeth on 
each side of the lower jaw instead of 12 as usually found in leucas. Comparison with nominal species resembling leucas indicated that 
only two, amboinensis MUller and Henle (1841)9 and brachyrhynchos Bleeker (1856), had 11 teeth on each side of the lower jaw. 
Further investigation revealed that amboinensis and D' Aubrey's pseudo-Ieucas shared common attributes, and differed from leucas, in 
terms of the relative heights of the fll'st and second dorsal fins. Accordingly D' Aubrey (1964) published a summarized account of her 
South African material in which she recognized amboinensis and distinguished it from leucas in having the vertical height of the fll'st 

25 
9Miiller and Henle (1841:40) described amboinensis as having 25 teeth, but the holotype in the Leiden Museum has only 23 teeth across the lower jaw. 
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dorsal more than 3 Y2 times that of the second dorsal (in leucas the fIrst dorsal was less than 3 Y2 times the height of the second). In this 

account also, she gave the dental formula of amboinensis as ~i or g-~-~i or g and of leucas as 12 or 13-1-12 to 14 
or - - or 12 or 13-1 or 2-12 or 13. 

Subsequently Bass et al. (1973) reported in detail their fmdings (including the results from an unpublished thesis by D'Aubrey, 
1971 1°) on a large sample of amboinensis (46 specimens) and leucas (at least 400 specimens) from South Africa. They concluded that 
"Vertebral counts provide a sure separation of these two species. Precaudal vertebrae number over 100, usuaITy more than 110, in C. 
leucas and less than 100 in C. amboinensis." With respect to external characters they noted that "The ratio of the heights of the fIrst 
and second dorsal fms is 3.2 or more in C. amboinensis and less than 3.2 in C. leucas." In their descriptions and supporting data they 
showed that differences in the dental formulae are not infallible for distinguishing the species even though the usual formula for 

b · .. 12-1-12 d fl' 13-2-13 
am omens/S IS 11-1-11 an or ,eucas IS 12-2-12. 

The above data from Bass et al. (1973) provide a fIrm basis for interpreting the world literature on species referable to amboinensis or 
leucas. However, the prime criterion of vertebral numbers has limited value for such a purpose, insofar as published descriptions only 
infrequently include such information. The second criterion (ratio of fIrst to second dorsal fm heights) has much wider applicability, 
but even so there still remain some published descriptions, including those of nominal species, in which dorsal fm heights were not 
given. Various other possible criteria based on differences in proportional dimensions (e.g., prenariallength, preoral length, length 
from snout tip to upper caudal origin) were, therefore, sought in my data and those of Bass et al. (1973), but most of these proved to be 

too variable to be of much value. Despite this, two such criteria ( 2~~ ~orSal re~ tip and length of upper lobe of caudal) are utilized 
orsal height 

here (fable 39), along with the criteria of Bass et al., because they provide the only possibility of identifying some nominal species 
which were inadequately described and for which incomplete or no type material was preserved. 

Perusal of Table 39 confIrms the value of Bass et al.'s (1973) criteria for separating amboinensis and leucas, although the only ab
solute criterion is that of precaudal vertebral numbers (89-95 for amboinensis, 101-123 for leucas). With very few exceptions the ratio of 
fIrst to second dorsal height (not less than about 3.1 or 3.2 for amboinensis, and 3.1 or less for leucas) will also distinguish the species. 

There are too few data on amboinensis to evaluate the adequacy of the ratio 2~~ ~ors~ r~~ ~P • but without exception leucas has 
ors elg t 

values of less than 1.00 while fIve of six specimens of amboinensis have values (1.03-1.27) greater than 1.00. The fmal two criteria used, 
length of upper caudal lobe and dental formula, are both very variable. Nevertheless, with respect to dental formula, the probability is 
high, as evidenced by the frequency distribution given here (Table 45), that a specimen with only 11 lower teeth on each side will be am
boinensis. Upper caudal lengths show greater overlap in the two species, but, in general, amboinensis has a longer tail than leucas. To 
some extent, the diagnostic value of tail lengths is increased if cognizance is taken of growth change; in both species the tail, as a pro
portion of total length, becomes relatively shorter in specimens as they progress from half-grown to adult size. 

MUller and Henle (1841 :40) described amboinensis from a small specimen, probably recently born, from Arnboina in the East Indies. 
The dimensions they gave for their specimen, when converted from inches and lines to millimeters, include a length from snout tip to 
caudal origin of about 550 mm, and a length of caudal (presumably upper caudal lobe) of 200 mm. These agree well with fIgures of 540 
and 200 mm, respectively, made from the type-a mounted skin (RNH 2582) in the Leiden Museum-and kindly provided together 
with other information by M. Boeseman of that institution. The type strongly resembles leucas, and I had initially come to the conclu
sion after examining it that it was that species, but the data given here in Table 39 substantiate its referral to amboinensis. MUller and 
Henle, compared amboinensis only with milberti from which they found it differed in the form of the teeth and the pectoral fm. 

Referral of brachyrhynchos Bleeker to amboinensis is based on an examination of the type and on additional data provided by M. 
Boeseman and shown in Table 39. The name brachyrhynchos was proposed by Bleeker (1856:468) as a replacement name for his earlier 
described henlei (1853:507) because henlei Bleeker was preoccupied by henlei Valenciennes in MUller and Henle, 1841. The type of 
henlei Bleeker, and hence of brachyrhynchos, is a small male specimen (RNH 7380) in the Leiden Museum. Its validity as the type 
might be questioned because of the difference between its actual total length, 710 mm, and its designated length of 762 mm as stated by 
Bleeker. Boeseman l l has suggested that this apparent difference may have been due to an error of transcription, with Bleeker intending 
to list his type as 712 mm long rather than 762 mm. Support for this suggestion is provided by Dumeril's (1865) account of brachyrhyn
chos which was based on a personal communication from Bleeker and which states that the unique type was 1,714 mm long-there can 
be no question that this should read 714 mm, in which case the length is very close to 712 mm as suggested by Boeseman and the actual 
length of 710 mm as measured by Boeseman and myself. 

Table 4S.-Frequency distributIon of 
number of teelb on eacb side of lower jaw in 
Carcharhinus amboinensis and C. leucas. 

No. of teeth No. of 
Carcharh in us II 12 13 sharks 

am boinensis 17 3 10 

leucas 2 126 16 72 

lOo'Aubrey, J. D. 1971. The taxonomy of two shark species of the genus Carcharhinus. Unpubl. M.Sc. Thesis, 171 p. University of Natal, Durban, Soulb Africa. 

11M. Boeseman, Curator of Fishes, Rjjksmuseum van Natuurlijke Historie, Raamsteeg 2, Leiden. Netherlands. pers. commun. July 1969. 
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The only important feature in which the type of brachyrhynchos differ from other specimen~ of ambomen51S studied here (see Table 

. . . 1st dor al height all' 3 I h h 3 5 37Th . d I ' h f b h h h 39) IS In the proportion 2 d d al h ;- h equ Ing . rat er tan. - .. I IS ue at east In part to t ~ type 0 rae yr ync os 
n or elg t 

having a lower first dor al fin-9.2OJo of TL compared with 9.4070 In the type of amboinenSlS and 11.1-12.0010 in the two outh fncan 
and one Western Australian specimens for which I give data here. The low height of the firM dorsal fin In thiS peclmen can be at
tributed to it state of development because, judging by the hape of the fin, in which the anterior margin i trongly convex and the 
apex reflexed po teriorly, the type was either a late embryo or very recently born, and as uch its first dor al fin had not completely 
"unfurled" or expanded and hence it height could be expected to be lower than in peclmens which had had a longer free-living 
existence. No vertebral count is po sible for thi peclmen becau e the vertebral column has been removed from the trunk region . 

The apparently anomalous situation re ulting from Bleeker de cribing brachyrhynchos (= ambomen IS) while at the ~e time he 
recognized Mtiller and Henle' amboinensis as a eparate pecie i a re ult of Bleeker' mi identlficatlon of ambomenslS MUlIer and 
Henle. Bleeker' (1854) own de cription of ambomenslS, together with hi illu tration of It labelled plate 5 In an unpubli~hed Bleeker 
Atlas in the Leiden Mu eum. leave no doubt that hi amboinensis i referable to pfumbeus. 

Of the few reports of amboinenslS in the literature mo t are either compilations from "fUller and Henle or from Blee er, or else are 
listings only which cannot be conflfmed. Three exceptions are those of 0' ubrey (1964) and Ba et al. (19 3)-alread~ referred 
to-and Krefft (1968) who reported and illustrated a mall pecimen from igeria (characters shown on Table 39). Krefft' specimen is 
unusual in having the length of the econd dor al rear tip Ie than the vertical height of the econd dor (hence re embling feuca ) but 
its other features agree with ambotnensis. Reports under different pedfic name but eemingly referable to ambomenslS are those of 
Whitley (1943), Smith (1952b), and Fourmanoir (1964) . '.l.'hitley de cribed, as spence", five ~pecimen from eastern u tralia; one of 
the e (his specimen A) from ew outh Wale is definitely feucas but the other four (hi pecimen B to E) from Queen land agree ..... ith 
amboinenslS in dental formulae and in upper caudal length (ee Table 39). Fourmanoir' brief ac ount. ~ leucas. of pecimen from 

Madagascar with dental formulae of !i~!~!i i probabl; also referable to ambotnen IS . 

Description (see also Table 46).-Large sharks. probably grov.;ng to at least 2.3 m T ,and pos ibly more. Midline of ba betv.een 
dorsal fms smooth, lacking an interdor al ndge . Upper precaudal pit trongly de\eloped, lo ..... er pit v.ea . 

Oermal denticles rather large, 100 e spaced in mall specimen but fairly clo e-pa'ked In larger, ea h v.;th three trong longlludinal 
ridges and corresponding sharp-pointed and strong po terior marginal teeth in mall pecimen , but v.:tth fi\e teeth and three or fhe 
ridges predominating m a specLrnen 1,460 mm long. 

Snout very short and bluntly rounded In contour. Anterior margin of eye lightly forv.ard of front of mouth .• '0 trils trongly 
oblique, with broadl; ovate apertures. the anterior margin of each v.;th a lov. but definite lobe. 

12-1-12 .. . 12-1-12 13-1-13 . 
Dental formula II-I-II m 6 of 10 specimens counted by me or from the literature; II or 12-1-11 or 12 In 2; 11_1_ I2 In I, and 

~ ~~~~g in I. Upper teeth broad, oblique except for fir t one or t ..... o serie on ea h ide of ymphy i , their lateral margin oncave to 

shallowly notched, their medial margins weakly to moderately coove, . both margins errated. the erratlon of moderate ize but slight
ly coarser basally; one small symphysial tooth. Lower teeth narrower than upper, erect or nearly 0, both margins concave basally but 
the medial margins weakly convex distall;. serrated. the serrations omewhat finer than those of upper teeth; one mall symphy ial 
tooth. The teeth were well illustrated in Smith (1952b, pI. 31) and in Bass et al. (19 3. pI. 8). 

First dorsal fin high and long based, falcate, its apex sharply rounded; origin of flfst dorsal over or ju t behind axil of pectoral fm. 
Second dorsal fm large and high, almost equal to anal fin; length of second dorsal rear tip 1.03-1.2 time econd dorsal height in five 
specimens, but 0.92 in one; origin of second dorsal anterior to anal fm origm b~ a distance up to about t ..... o-fifths of anal base. Pectoral 
fm broad based , moderately long, slightly falcate; origin of pectorals below the third gill openings; outer comer of pectoral v. hen latter 
is adpressed to trunk so that its anterior margin is horizontal does not reach to flfSt dorsal axil in small specimens but reaches beyond 
axil to about two-fifths along flfst dorsal rear tip in a specimen 1,460 mm long. 

Color of the 1,460 mm specimen before preservation was gray above, white below; the tips of the second dor al fin and the lower 
caudal lobe were slightly dusky, as were also the upper anterior margin of the caudal, the distal half and trailing margin of the pectoral 
fm on the underside, and the underside of the pelvic fm. 

Vertebral counts of two specimens are given in Table 46 and of another 18 specimens in Table 4 . 
The smallest specimen of amboinensis that I have seen was 710 mm long (type of brachynchos) and its features, particularly the shape 

of the first dorsal fm, suggest that it was either a late embryo or recently born. Krefft (1968) reported a free-living specimen of 720 mm 
from Nigeria, and Bass et al. (1973) recorded another of 750 mm from South Africa in which the umbilical scar was not fully healed. If 
my identification of them as amboinensis is correct, the four specimens from Queensland, Australia, described by Whitley (1943) as 
spenceri were free living at lengths of 732 and 804 mm. 

Bass et aL (1973) gave the size at maturity in the male a about 1,950 mm; their specimen up to 1.940 mm \\ere immature, \\ hile one 
of 1,960 mm had fully developed cia pers. The 1.275 mm male de cribed (a ;:ambe;:en I ) from outh Africa by Smith (1952b) wa im
mature, while the 1,460 mm male, al 0 from South Africa, that I have een was similarly immature with a cia per length of only 1.9010 

TL. For females, the only firm information on size at maturity is from Bass et al. (1973) who noted that one of 2,230 mm was mature 
while another of 1,980 mm was probably close to maturity. There are no data on litter size unless it is accepted that Fourmanoir's (1964) 
material (as feucas) from Madagascar is amboinensis; if so, his report of a gravid female of 2,210 mm containing five 440 mm embryos 
is the only information available. The largest specimens defmitely reported are a 1,960 mm male and a 2,230 mm female from South 
Africa (Bass et al. 1973). 
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Table 46.-Carcharhinus amboinensis, pro portio nal dimensio ns in percentage 
of total length . 

Snout tip to 
outer nostrils 
eye 
mouth 
1st gill opening 
3d gill opening 

5th giU opening 

pectoral origin 
pelvic origin 

I st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 

lower 
Gill opening lengths 

1st 
3d 
5th 

Eye 

horizontal diameter 
I st dorsal fin 

length 0 f base 

length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fin 

length 0 f base 

length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length 0 f base 
length anterior margin 
length distal margin 
length of claspers 

Caudal 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 

Vertebrae 
precaudal 
caudal 
total 

'9900 mm 

Western 
Aust ralia '0 1,275 

WAM P25037- South Africa 
002 Algoa Bay 

6.3 
6.8 

15.0 

19.8 
17.6 

49.6 

31.3 
59.7 

76.1 

7.3 

11.2 
4.8 

2.9 
3.2 
2.6 

1.6 

11.9 
3.9 

11.6 

4.6 
3.7 
2.9 

4.9 
2.8 

2.7 

6.9 
20.0 

6.7 

29.9 
13.8 

II - I-II 

II-I-II 

90 

2.9 

7.0 

22.4 

20.8 
49. 7 
27.0 

59.3 
60.5 
71.0 

7.0 

9.6 
4.2 

3.1 
3.6 
2.6 

1.4 

11.3 
5.4 

12.0 

4.4 

3.4 
3.3 

4.2 
3.4 

3.8 

22.2 

5.6 
6.3 

29.0 

12- 1-12 

II-I - II 

d 1,460 mm 
South Africa 

Durban 

ORID 567 

2.5 
5.8 
5.7 

16.1 
19.1 
21.0 

19.6 
48.4 

26.3 
59.7 

61.3 
71.6 
71.1 

6.6 

9.8 
4.4 

0.3 
0.5 

3.2 
3.3 
2.4 

1.3 

13.1 
4.3 

11.1 

4.6 
3.8 
3.0 

4.5 

3.4 
3.6 

7.5 
20.0 
17.2 
11.5 

6.4 
6.6 
6.7 
1.9 

28.9 
13 .3 

13.8 
12.9 

12-1-12 

11 - 1-11 

94' 
96 

190 

' Data from A . J. Bass, Western Australian Museum, Beaufort St., Perth, 
pers. commun. July 1976. 

' Data from Smith (1952a) as C. zambezensis. 
' Data on vertebral numbers from J. D. D' Aubrey, Assistant Research 

Officer, Oceanographic Research Institute, 2 West St., Durban, pers . commun. 
July 1963. 
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Table 47.-Vertebral numbers in 18 specimens of Carcharhinus amboinensis. 

Specimens Precaudal Caudal Total 

Nigeria (Krefft 1968) 95 102 197 
Gulf of Aden (D'Aubrey ') 89 99 188 
16 specimens, South Africa 90-95 185-195 

(Bass et al. 1973) (mean 92.9) (mean 190.5) 

Range (including counts from 
Table 46) 89-95 96-102 185-195 

'D'Aubrey, J. D. 1971. The taxonomy of two shark species of the genus 
Carcharhinus. Unpubl. M.Sc. Thesis, 171 p. Univ. Natal, Durban, South 
Africa. 



Distribution (see also Material exarnined).-The dearth of specimens and conflrmable reports of amboinensis is such that no flnn pic
ture of its distribution is so far available. The holotype was from the sea at Batavia, Java, and the holotype of the conspeciflc 
brachyrhynchos was from the adjacent Amboina, also in the East Indies. Whitley's (1943) specimens of spenceri, if truly amboinensis, 
were from Queensland, Australia. Bass12 provided data on a specimen from Western Australia. The species is now welllcnown from the 
Natal,coast of South Africa from Bass et al.'s (1973) admirable account, and is probably also at Madagascar judging by Founnanoir's 

(1964) report (as leucas) of specimens with a dental formula of ~t~:~i . An earlier account (also as leucas) by Founnanoir (1961) 

from Madagascar contains too little information to identify the species with certainty; the measurements given suggest that both leucas 
and amboinensis were involved. Bass et al. (1973) recorded amboinensis from the Gulf of Aden, and Krefft (1968) reported it from the 
eastern Atlantic, off Nigeria. The above localities all lie within the range of leucas. According to Bass et al . (1973), amboinensis is an in
shore species, but tends to live in deeper waters than leucas, and was not taken by them in fresh or brackish water. However, subse
quently Bass (see footnote 12) provided data on a Western Australian specimen which had been taken in brackish water at the base of 
King's Cascade, Prince Regent River, Kimberley District. Also, three of the four Queensland specimens which Whitley (1943) descn1>ed 
as spenceri were taken in the Fitzroy River or Fitzroy River estuary during March, at which time according to data in Kennedy (1975) 
the salinity is not more than 5%0 even at the mouth of the river . 

Material examined.-RNH 7380, male, 710 rom [holotype of Carcharias (Prionodon) brachynchosl. sea at Batavia; RNH 2582, 
mounted skin of female, 715 rom [holotype of Carcharias (Prionodon) amboinensis), Amboina, H . C. Maclot; AMS IB.I221, some 
teeth and a sample of skin from a female, 732 nun, Queensland, Fitzroy River, Mackenzie Island, 19 March 1943; ORID 567, male, 
1,460 mm, South Africa, Durban, March 1963 . 

a 

b 

Carcharhinus melanopterus (Quoy and Gaimard, 1824) 
Figures 43, 44 

c 

Figure 43.-Carcharhinus meJanopterus, USNM 179126, 991 mm TL, female from Red Sea: a, left side (apex of anal fin reconstructed); b, underside of bead; c, enlarged left 
nostril. 

Carcharias melanopterus Quoy and Gaimard, 1824:194-196,pl. 43, figs. 1,2. Holotype, male, ca. 590 mm, Vaigiou (Waigeu) Island, 
New Guinea; paratypes, three males, two of them 513 and 529 rom from New Guinea, the third, ca. 530 mm, from Vanicoro 
Island, Santa Cruz Islands; species also observed at the Marianne Islands. 

Carcharhinus commersonii Blainville in Vieillot, 1825:90. Based on an illustration of a shark in Lacepede (1798), which in turn was 
derived from a flgure in a manuscript by Coromerson. 13 The illustration is of a male, 6 ft (1,829 mm) long, from the Indian Ocean. 

12J. Bass, Western Australian Museum, Beaufon St., Penh, pers . commun. July 1976. 
131 have not seen the manuscript but it and its author are discussed by Benin (1939) and also by Boeseman (1960) who reproduced pans of it and noted that his copy came 

from the Museum National d'Histoire Naturelle of Paris. 
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Figure 44.-Carcharhinus melanopterus, USNM 114630, ca. 1,000 mm TL, from the Solomon Islands: right upper and lower teeth (symphysis to the right); inset teeth are 
enlarged fifth upper and lower teeth. 

Carcharias (Hypoprion) play/airii Gililther, 1870:362-363. Mounted specimen, 22 in (559 mm) long; Lieut.-Col. Playfair's collection, 
Zanzibar. 

Carcharias marianensis Engelhardt, 1912:647. One female specimen, 400 mm; Marianas, Guam Island. 

Diagnosis.-Moderate-sized sharks, up to 1.80 m long, lacking an interdorsal ridge; tips of fIrst dorsal and lower lobe of caudal fin 
prominently black and, to a lesser extent, all of the other fms are similarly dark tipped or dark margined; snout short and bluntly 
rounded; internarial width 0.9-1.1 in preoral length; origin of fIrst dorsal fm about over inner pectoral corner; apex of fIrst dorsal 
sharply rounded to pointed; origin of second dorsal about over anal fin origin; height of second dorsal 3.1-4.30/0 TL and 0.8-1.2 in 

I gth f ' . d al" ul all 12-2-12 b 11 to 13-1 or 2-11 to 13 h d I bli en 0 Its rear tIP; ent lorm a usu y 11-3-11 but may e 10 to 12-1 to 3-10 to 12; upper teet mo erate y narrow, 0 que, 

notched laterally, with noticeably coarser serrations basally; lower teeth erect, serrated; no obvious discrete series of enlarged hyoman
dibular pores alongside corner of mouth; precaudal centra 111-122; caudal centra 80-92; total centra 193-214; diplospondyly begins 
from pelvic origin to pelvic axil; diplospondylous centra regular in length; penultimate monospondylous centrum 1.3-1.7 times wider 
than long. 

The combination of a prominent dark blotch on the ftrst dorsal fm apex, a smooth back, and a short, bluntly rounded snout 
distinguishes melanopterus from all other species of Carcharhinus. The species most likely to be confused with melanopterus is the 
Australian cautus, but that species has only a narrow dark edging on the leading margin of the first dorsal fm, and many fewer 
precaudal centra. 

Nomenclatural discussion .-Carcharias melanopterus Quoy and Gaimard, 1824 was designated as type species of the genus Car
charhinus Blainville, 1816 by Ruling 2(c) in Opinion 723 of the International Commission on Zoological Nomenclature (1965:32). The 
involved nomenclatural background to this ruling is given in papers by Boeseman (1960), White et al. (1961), and Garrick (1962a, b). 

The original account of melanopterus, based on material from New Guinea and the western Pacific, and including an excellent col
ored plate, very clearly delineates this distinctive species. The four type specimens in the Paris Museum are in excellent condition. It is 
surprising, then, that there has been confusion in some subsequent identifications of the species. This confusion was probably 
engendered by MUller and Henle's (1841) account, where, remarkably, these authors described some specimens of melanopterus as hav
ing moderately long, pointed snouts, and others as having the characteristic short, rounded snouts; likewise they gave dental for-

mulae of ~ as well as 25 These two forms had earlier been given separate specifIc status (elegans and abbreviatus) in a 
31 25 . 

manuscript by Hemprich and Ehrenberg" based on Red Sea specimens which were later examined by MUller and Henle and regarded as 

14) do not know if the original manuscript is still in existence. Klunzinger (1871 :658,661) referred to it simply as "Symb. phys: ' and "Symb. phys. inedit." The plateS from it 
were subsequently published under the editorship of Hilgendorf in Hemprich and Ehrenberg (1899). 
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conspecific, presumably because both had black-tipped fins. The manuscript name elegans, applicable to the short, round-snoute 

form with a dental formula of ;; , was subsequently published in Klunzinger (1871 :658) as a synonym of melanopterus. In the san 

work Klunzinger (187 1 :661) also published the name abbreviatus, applicable to the longer pointed-snouted form with a dental formu 

of ,~~ , as a synonym of a new species which he described as ehrenbergi. The two names elegans and abbreviatus, do not, of cours 

become available from Klunzinger's account, nor from being subsequently republished in Hemprich and Ehrenberg (1899), edited 1 
Hilgendorf, again as synonyms of melanopterus and ehrenbergi, respectively. I have examined the type material of elegans and a. 
breviatus in the Berlin Museum and can confirm that elegans is melanopterus whereas abbreviatus (= ehrenbergl) is limbatus (see p. 2E 

The confusion stemming from Miiller and Henle 's (1841) account of melanopterus is evidenced by Chen's (1963) identification of 
specimen of limbatus from the Pescadores as melanopterus, and by the number of references in the literature to impossibly lar, 
specimens of melanopterus, as for example McCoy's (1867) listing of a 15 ft (ca. 4,500 mm) specimen from Victoria, Australi 
Fowler's (1959) report in his account of Fijian fishes that melanopterus (as spallanzam) reaches 3,660 mm, and Day's (1878) accou 
that the liver of an Indian specimen weighed 270 lb (123 kg). In most cases it is impossible to know what species were being confuse 
with melanopterus. 

The acceptance of commersonii Blainville, 1825 as a synonym of melanopterus depends on the information and discussion given 
Boeseman (1960) and Garrick (1962a , b), where it is shown that commersonii was based on the shark figured in Lacepede (1798:169) 
"Le Squale Requin." I would emphasize that there are considerable discrepancies between Lacepede's account of Le Squale Requi 
and Commerson's manuscript account which Lacepede in turn had used as his basis for Le Squale Requin. Despite this, recogniziI 
commersonii as a synonym of melanop terus is plausible, if nothing more, and appears to be the only alternative to discarding the nan 
commersonii or relegating it to the category of "incertae sedis. " Whichever course is adopted will not affect nomenclature. 

GUnther (1870:363) described p layfairii from one mounted specimen, 559 mm long, from Zanzibar. He assigned it to Hypopric 
because the upper teeth had " ... some obtuse denticulations on the base ... " but he did not state whether there were also fine serr 
tions on the margins of the distal part of the teeth. His description, which was not illustrated, agrees well with melanopterus except fl 

the dental formula of ;~ which is above the range for melanopterus. However , Bass et al. (1975) reported that examination of tl 

holotype (British Museum, no number) showed that its dental formula was , in fa~t, ~;~~~g, and the specimen was" ... similar 

Carcharhinus melanopterus in all ascertainable respects." Accordingly I follow these authors in treating playfairii as a junior synony 
of melanopterus. 

Three lines of evidence support my decision to refer marianensis Engelhardt (1912:647) to the synonymy of melanopterus. Firstl 
although Engelhardt's description which was based on one small specimen from Guam Island is meager and lacks an illustration 
shows that marianensis agrees with melanopterus in having a short , bluntly rounded snout, a black-tipped first dorsal fin, and in beir 
light brown in color. Secondly, despite the type of marianensis being only 400 mm long it must have been either a late embryo or new 
born because Engelhardt was able to discern that the teeth were oblique, serrated, and notched laterally; such teeth also occur . 
melanopterus which can be free living at lengths considerably less than 400 mm. Thirdly, not only does melanopterus occur at Guru 
but it is also the only one of the five species of Carcharhinus reported from there (Bryan 1973) which could fit the features of marianel 
sis. I do not know if the type of marianensis still exists. 

Whitley (1934: 188) referred melanopterus to the earlier described spallanzani Peron and Lesueur in Lesueur, 1822, and this usage hi 
been followed by Munro (1955) and Fowler (1959). This referral, as previously noted by Tortonese (1935-36) is quite unwarrante( 
Peron and Lesueur's published account of spallanzani from northwestern Australia is so brief (see p. 167 of this account) as to be n( 
even identifiable to genus, and although the shark was said to have black tips on the pectoral fins, second dorsal fin, and lower lobe ( 
caudal fm this does not identify it as melanopterus. Elucidation of the identity of spallanzani only became possible through study of UI 

published manuscript material of Peron and Lesueur 15 from the Le Havre Museum. This material clearly indicates that spallanzani 
conspecific with sorrah (see p. 167). 

Description (see also Table 48).-Small sharks, not exceeding 1.8 m TL. Midline of back between dorsal fms smooth, lacking an intel 
dorsal ridge. Upper precaudal pit strongly developed, lower pit weak . 

Dermal denticles close-packed, overlapping, sub circular in outline in small specimens, more nearly rhomboid in larger, each wit 
three longitudinal ridges and corresponding posterior marginal teeth in small specimens, five or even seven in larger. 

Snout short, bluntly rounded in contour. Anterior margin of eye above or just forward of front of mouth. Nostrils strongly obliqut 
with broadly ovate apertures, the anterior margin of each with a moderately long, bluntly pointed lobe. 

D al f I 12-1 or 2-12 . fi f" d 13-2-13 . 12-2-12 . 
ent ormua 10 or 11-20r3-IOor 11 m Iveo nmespecunenscounte; 11 or 12-1 to 3-11 or 12mthree; 11-3-12 mone.U~ 

per teeth moderately narrow, oblique except for the first two or three series on each side of symphysis, their lateral margins notched 
their medial margins varying from almost straight to weakly concave or even slightly notched, both margins serrated, the serrations fin 
distally but coarser and irregular basally; one or two smaller symphysial teeth . Lower teeth narrow, erect or only slightly oblique, bot 
margins concave to notched basally, very fmely serrated; one to three smaller symphysial teeth . Bass et aI . (1973) described ani 

1 Thc manus,flpt .n Iud d npl10m and illu,trallons of nshes collected during Baudin's expedition to "Terres australes" on the corvettes Geographe a nd N arura/isre i 
.. ).4 I b.,c seen onl) that pan of It dealJng "ith spallan;:anl . 
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Table 48.-Carcharhinus melanopterus, proportional dimensions in percentage of total length. 

Snout tip to 
outer nostrils 
eye 
mouth 
1st gill opening 
3d gill open ing 
5th gill opening 
pectoral origin 
pelvic origin 
1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

1 st dorsal fin 
length 0 f base 
length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fin 
length 0 f base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper 10 be 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 
total 

(j 427 mm 
Solomon 
Islands 

New 
Georgia 
USNM 
114631 

3.1 
6.8 
7.3 

19.5 
21.3 
23.5 
22.3 
46.6 
33.8 
61.3 
62.3 
74.0 
73.2 

6.3 

8.9 
5.2 

0.5 
0.5 

3.5 

2.8 

3.0 

8.9 
4.7 

10.1 

4.9 
3.9 
3.7 

4.7 
3.5 
3.8 

5.6 
18.8 
14.8 
9.8 

5.9 
8.0 
5.2 
2.6 

28.2 
13.2 

12.7 
10.1 

'Paratype of Carcharias melanopterus. 

'(j 513 mm 

d 521 mm 
Caroline 
Islands 

New Guinea Yap Island 
MNHN 1128 GVF 1934 

2.8 
6.2 
6.2 

16.7 
19.6 
21.8 
20.7 
47.4 
31.8 
63.2 
62.6 
75.5 
74.6 

5.8 

7.6 
4.9 

0.4 
0.7 

3.0 
3.3 
2.5 

2 .5 

9.3 
4.2 
8.7 

4.6 
4.2 
3.7 

4.5 
4.0 
4.1 

5.5 
18.6 
12.7 
9.4 

5.6 
7.1 
5.5 
2.4 

25.3 
12.9 

11.7 
11.7 

13-2-13 
12-1-12 

2.9 
6.1 
6.5 

16.3 
18.7 
20.3 
19.6 
46.3 
31.0 
60.7 
61.2 
73.5 
72.8 

6.0 

8.2 
4.2 

0.4 
0.4 

3.2 
3.5 
2 .5 

2.5 

8.9 
3.8 
9 .0 

4 .5 
3.3 
3.7 

4.7 
3.4 
3.8 

5.6 
17 .5 
13 .1 
8.8 

5.0 
6.5 
5.3 
2.1 

26.8 
12.6 

11.2 
9.6 

<;> 525 mm <;> 616 mm 
Philippine 

Islands 
Leyte 

USNM 
151229 

2.8 
5.9 
6.1 

16.1 
18.5 
20.4 
19.6 
46.8 
30.3 
60.2 
59.8 
73.2 
72.5 

5.7 

7.6 
4.2 

0.6 
0.5 

2.4 
2.6 
1.9 

2.4 

9.7 
4.2 
8.0 

4.6 
3.8 
3.4 

5.0 
3.6 
3.8 

5.1 
17.6 
13 .9 

4.8 
6.5 
5.3 

27.2 
12.8 

11.4 
11.5 

117 
92 

209 

99 

Australia 
Northern 
Territory 
USNM 
174072 

2.3 
5.7 
6.0 

17.8 
20.3 
21.8 
21.2 
47.3 
31.6 
60.8 
60.2 
73.9 
73.6 

6.2 

8.4 
4.5 

0.6 
0.5 

3.4 
3.6 
2.3 

2.4 

8.9 
5.0 
9.3 

4.7 
4.4 
3.6 

5.0 
3.7 
4.2 

5.3 
18.1 
14.5 

5. 1 
7.0 
5.8 

27.4 
13 .5 

13 .0 
10.3 

(j 631 mm <;> 642 mm 
Hawalian Gulf of 

Islands Thailand 
USNM 52643 GYF 2320 

2.5 
5.4 
6.0 

16.0 
17.7 
19.4 
18.5 
45 .1 
29.8 
60.2 
59.8 
72.6 
71.9 

5.7 

7.7 
4.0 

0.5 
0.5 

2.5 
3.0 
2.4 

2.2 

8.2 
4.1 
8.4 

4.4 
3.3 
3.5 

4.4 
3.5 
3.8 

5.4 
17.2 
13.0 

4.6 
6.6 
5.5 

26.4 
12.7 

11.9 
10.1 

2.5 
5.7 
5.8 

15 .3 
18.2 
19.7 
19.0 
46.7 
30.3 
60.6 
59.6 
73 .8 
72.9 

6.0 

7.9 
4.6 

0.3 
0.4 

3.5 
4 .2 
3.0 

2.3 

9.5 
4.7 
9.6 

5.2 
3.8 
3.9 

5.9 
3.8 
4.4 

5.9 
18.8 
14.6 
10.0 

5.1 
7.0 
5.8 

26.6 
13 .5 

10.4 

12-2-12 
10-3-10 

116 
87 

203 

(j 710 mm 

Marshall 
Islands 

Rongelap 
Atoll 

USNM 
140970 

2.5 
6.0 
6.3 

17.9 
20.0 
21.8 
20.7 
46.4 
30.8 
57.8 
59.3 
74.3 
73.8 

6.0 

8.4 
4.5 

0.7 
0.5 

3.0 
3.4 
2.5 

2.4 

9.4 
4.4 
9.4 

4.6 
3.9 
3.9 

4.6 
3.4 
3.8 

6.0 
17.1 
13 .4 
10.0 

5.2 
6.9 
6.0 
2.5 

24.8 
12.6 

12.4 
11.6 

<;> 790 mm 
Hawalian 

Islands 
USNM 51205 

2.5 
5.8 
5.8 

17.4 
19.7 
21.4 
20.5 
45 .9 
29.6 
61.2 
60.6 
73 .1 
72.5 

5.8 

8.1 
4.9 

0.8 
0.6 

2.8 
3.2 
2.4 

2.2 

9.4 
4.6 
9.9 

4.8 
3.8 
4.1 

4.6 
3.8 
4.1 

5.5 
19.3 
14.5 
10.4 

5.1 
7.6 
5.8 

26.7 
13.3 

12.8 
10.8 

<;> 991 mm 
Red Sea 
USNM 
179126 

2.3 
5.6 
5.6 

18.3 
21.1 
23.0 
22.3 
51.4 
33.3 
65 .6 
66.1 
78 .2 
77.4 

6.2 

9.3 
5.2 

0.5 
0.8 

2.9 
3.6 
2.6 

2.0 

10.3 
4.6 
8.6 

5.2 
3.5 
4.0 

4.7 
3.7 
3.7 

6.0 
19.0 
15.1 
9.6 

5.8 
7.5 
6.6 

22.1 
12.6 

13.4 
11.6 



illustrated slight sexual dimorphism in mature specimens, with mature males having the tips of the upper teeth somewhat more sharpl~ 
curved than those of mature females. 

First dorsal fm rather low, falcate, with a long rear tip; origin of first dorsal about over inner (posterior) corner of pectoral fin. Sec 
ond dorsal fin high and long, equal to anal fin; length of second dorsal rear tip 0.8-1.2 (mean 1.0) times second dorsal height in r 
speciglens; origin of second dorsal about over anal fin origin. Pectoral fins moderately long, falcate; origin of pectorals below levels 0 

fourth gill openings; outer corner of pectoral when latter is adpressed to trunk so that its anterior margin is horizontal reaches almost 0 

quite to level of first dorsal axil. 
Color after preservation in alcohol is light brown above, paler or cream colored below; a tongue of the paler color extends forwar 

along each side from the pelvic base to the first dorsal origin, interrupting the otherwise uniformly brown flank; apical one-fourth t 
one-third of first dorsal fm black; second dorsal fm apex more or less black tipped; upper margin of dorsal caudal lobe dusky or blac~ 
more so towards tip where posterior margin of terminal lobe is black edged; distal one-third to one-half of ventral caudal lobe blac~ 
posterior (re-entrant) margin of caudal usually black edged; anal fm apex and anterior (outer) corner of pelvic fin more or less blacJ 
tipped; pectoral fin with a black tip and usually with a black edging on the outer half or more of its distal margin. 

Vertebral counts of two specimens are given in Table 48 and of another 26 specimens in Table 49. 
Centrum diameter considerably greater than centrum length even in longest monospondylous centra at posterior of abdomen 

Diplospondylous centrum length regular. Diplospondyly begins above anterior third to middle of pelvic base (but at posterior end 0 

b · .) Th length fl' d I 0 60 0 75 ( 0 68) d H ase m one specimen. e diameter 0 penu tImate monospon y ous centrum was . - . mean. an t 

length penultimate monospondylous centrum was 1.14-1.25 (mean 1.18) in 9 specimens . 
length first diplospondylous centrum 

The largest embryo I have seen was 485 mm TL, while other specimens up to 625 mm had umbilical scars obvious or even still partl 
open, hence could have been embryos or newly born. I{owever, Bonham (1960) reported two free-living specimens of 330 and 360 mn 
taken in the Marshall Islands in September and still showing umbilical scars. Similar observations are from Randall and Helfman (1973 
for two free-living specimens-one of 370 mm from the Marshall Islands in December and the other of 490 mm (the latter with an urn 
bilical scar) from Tahiti. Fourmanoir (1961) noted that size at birth in Madagascar material ranged from 460 to 520 mm. Juvenile 0 

immature males examined by me ranged up to 915 mm TL, with clasper lengths of 2.1-2.8070 TL; two mature males, 910 and 1,010 mm 
had clasper lengths of 9.8 and 14.8% TL, respectively. Fourmanoir (1961) gave data'on a mature male , from Madagascar, of 1,100 mn 
with a clasper length of 12.7%. Bass et al. (1973) noted that males from 1,090 to 1,160 mm were mature in their material from tH 
southwest Indian Ocean. Melouk (1957) described eggs and sperm and the development of the embryo in material from the Red Sea 
He observed that the number of eggs in each uterus was generally two, that in June pregnant females contained either very small em 
bryos 30-40 mm long, or large embryos of 500 mm, and he suggested that development takes 16 mo . Gohar and Mazhar (1964), als 
reporting on Red Sea specimens, stated that pregnant females in December ranged from 1,200 to 1,310 mm long, that there were fou 
embryos per litter, and that young were born either in January or in June. Fourmanoir (1961) gave comparable data for specimen 
from Madagascar where he found that there were two to four embryos per litter and young were born either in December-January or ~ 
June-July. He listed a female of 1,190 mm as containing three embryos, 450 mm long, in November. Randall and Helfman (1973 
reported the following data on the reproductive state of six females from the central Pacific: one female of about 1,120 mm froIi 

Table 49.-Vertebral numbers in 26 specimens of Carcharhinus melanopterus. 

Specimens Precaudal Caudal Total 

GVF 2467 Gulf of Thailand 116 87 203 
GVF 2467 Gulf of Thailand 117 87 204 
GVF 2467 Gulf of Thailand 117 87 204 
GVF 2467 Gulf of Thailand 117 88 205 
GVF 2467 Gulf of Thailand 119 88 207 
GVF 2467 Gulf of Thailand 120 87 207 
USNM 151230 Philippine Islands 116 90 206 
MNHN 1129 ' Vaigiou (Waigiu) 

Island 114 85 199 
GVF 839 Palau Islands 122 92 214 
GVF 195 Caroline Islands 117 87 204 
GVF 1934 Caroline Islands 118 88 206 
USNM 167437 Gilbert Islands 115 88 203 

2 specimens, Western 
Australia' 113-1 14 80-81 193-195 

USNM 147421 Red Sea 116 86 202 
9 specimens, S.W. 

Indian Ocean, 111-117 197-204 
SI. Brandon ' (mean 

2 specimens, S.W. 114.2) (mean 
Indian Ocean, 199.7) 
Europa Island' 119-120 203-208 

Range (including counts from Table 
48) 111-122 80-92 193-214 

Holotype of Carcharias melanoprerus. 
'Counts from Whitley (1945). 
'Counts from Bass el al. (1973). 
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Palmyra Island contained eggs in November. Of four others, about 1,240-1,400 mm, containing embryos, three were from the Line 
Islands and had four embryos each in October-November; and the size of the embryos ranged from about 74 to 295 mm, while the 
fourth female was from Eniwetok Atoll and contained only two embryos of about 116 and 118 mm in December. A sixth female of 
1,150 mm, also from Eniwetok, had four embryos of 420-430 mm in June. Alcock (1890) noted that a female of 5 ft (about 1,500 mm) 
from the Bay of Bengal contained six embryos, each 1 ft (about 300 mm) long, but there is no way of checking whether his identifica
tion of melanopterus was correct. Bass et al. (1973) observed that females from their southwest Indian Ocean material were mature at 
1,120-1,310 mm. Whitley (1967) reported that melanopterus (as spaUanzam) from Australia were mature at 4 ft 3 in (about 1,300 mm) 
long. 

Although the literature includes accounts that melanopterus reaches a very large size-up to 15 ft (ca. 4,500 mm) long-these cannot 
be substantiated and are out of keeping with the small size at which this species is known to be mature (minimum of 910 mm long for 
males, 1,120 mm for females). The largest specimen of either sex that I have seen was 1,155 mm long. Strasburg16 provided data on a 
central Pacific male of 1,343 mm. Herre (1936) reported that the largest specimen he saw at the Marquesas was 1,800 mm. This size, as 
a maximum, is in accord with Fourmanoir's (1961) data from Madagascar where he said that maximum length is 1,700 mm, though in a 
footnote to a table on page 64 of the same account he listed a male specimen 1,804 mm long. 

Distribution (see also Material examined).-The abundance of melanopterus in the tropical-subtropical Pacific and Indian Oceans is 
evidenced by the relatively large number of specimens in museum collections, although undoubtedly the frequency with which 
melanopterus has been collected must also be due in part to its shallow, inshore habitat (often but not always associated with coral 
reefs) and to its colorful appearance which has attracted collectors. Data from the present study confirm its range from the central 
Pacific westwards through the Indian Ocean to the east African coast and the Red Sea, including numerous oceanic islands, the con
tinental coast of Asia, and the northern half of Australia. Several accounts report it from the Mediterranean. Its supposed presence in 
the Atlantic cannot be corroborated. Its absence from the eastern Pacific is real, judging by the extensive collecting that has been done 
in that region but which has failed to include any specimens of melanopterus. This absence is surprising in view of the presence of 
melanopterus at widely separated oceanic islands in the central and western Pacific. 

Based on specimens that I have examined the limits of its distribution are as follows: in the central Pacific to the east at the Hawaiian 
Islands in the north, and southwards through Palmyra, Christmas Island, and the Tuamotu Archipelago; in the western Pacific and In
dian Ocean to the north at the Marshall Islands, Philippines, Gulf of Thailand, Andaman Islands, Maldive Islands, and the Red Sea, 
and to the south at the eastern, northern, and western coasts of Australia and at New Caledonia. 

Of the numerous literature reports of melanopterus, many are mere listings and some are in error, but taking these into account they 
still give melanopterus much wider distributional limits than does my own material. They indicate with a fair degree of confidence that 
melanopterus is present at most of the tropical-subtropical islands of Oceania, except for the more easterly groups where it is either rare 
or possibly absent. Randall in Randall and Helfman (1973), for example, noted that although he frequently observed it in the Society 
Islands and the Tuamotus he " ... rarely saw it in the Marquesas Islands. None were seen during a month of diving at the four islands 
of the Pitcairn Group. The species was present at Mangareva and Temoe of the Gambier Group, southern Tuamotus, but seems to be 

1\ 

absent from Rapa and lIots de Bass (Marotiri). None were seen at Raivavae, Tubuai , and Rurutu in the Austral Islands; however, only 
a few days were spent at each of these islands. Three other Pacific islands where blacktips were not observed ... are Johnston, Marcus, 
and Easter." Literature reports also substantiate that melanopterus is abundant through the Indo-Australian region, extends to 
southern Japan and China in the north and westwards along both coasts of India to the Persian Gulf and the Red Sea, and southwards 
to Madagascar and adjacent islands and the east coast of Africa to at least southern Mozambique (lat. 22 OS) . Its distribution in the 
southwest Indian Ocean was reviewed by Bass et al. (1973) who discussed a long-standing but doubtful record of it from "Cape Seas." 
I am unable to confirm its presence at the Seychelles, although it could be expected to be there. Smith and Smith's (1963) listing from 
the Seychelles is not supported by their illustration which is of some other species, possibly wheeleri, while an earlier listing by Bradley 
(1940) seems to have been based only on a shark reported by the vernacular name "requin noir" in Hornell (1927) and Dupont (1935). 
It is perhaps significant that Wheeler (1953) did not record melanopterus in his account of the Mauritius-Seychelles Fisheries Survey; 
however, V. G. Springer " informs me that he collected melanoplerus at St. Brandon's (Cargados Carajos), which is on the Mascarene 
Plateau, during 1976, when the species was common . 

Tortonese (1951a, b), on information received verbally from Professor Melouk of Fouad University of Cairo , reported melanopterus 
from the Egyptian coast of the Mediterranean where he regarded it as an immigrant from the Red Sea through the Suez Canal; likewise 
Gohar and Mazhar (1964) listed melanopterus as being present in the Mediterranean, but they did not state that they had actually seen 
specimens. Ben-Tuvia (1966) considered Tortonese's record to be doubtful because of possible confusion between melanopterus and 
other black-tipped species such as limbatus and brevipinna. More recently, Quignard and Capape (1971a) identified melanopterus from 
off Tunisia and suggested it was a Red Sea immigrant, and Capape (1975) listed it as common off Tunisia; doubtless these identifica
tions are correct but there are no descriptive details accompanying them. 

Several reports of melanopterus from the eastern Atlantic, including listings by Rochebrune (1882) from " Senegambie" and by Poll 
(1949) from the Gulf of Guinea, have not been substantiated by subsequent studies in that area. Cadenat's extensive works on 
elasmobranchs from Senegal and adjacent regions, published in numerous papers from 1937 onwards, do not include melanopterus in 
the fauna, while Poll (1951) later indicated that his (1949) account of melanopterus was referable to limbatus. There can be little or no 
doubt that all reports of melanopterus from the eastern Atlantic were similarly based on other species . The same must also be said of 

16Donald w. Strasburg, Fishery Research Biologist, Bureau of Commercial Fisheries, Honolulu , H awaii, pers. commun. November 1960, and made available data collected 

for his study of central Pacific sharks (Strasburg 1958). 
17y . G . Springer, Curator, Division of Fishes, National Museum o f Natural H istory, Smithsonian Institution, Washin gton, DC 20560, pers. commun. September 1979. 
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Miranda-Ribeiro's (1923, not seen) account of melanopterus from Brazil-which Bigelow and Schroeder (1948) interpreted a.c 
leucas-and of McCoy's (1867) record from Victoria, Australia. 

Material examined.-RNH 15957, four embryos, 260-275 mm, Red Sea, Kameran, 9 January 1936, J. H. Ziesel; AMS IB.8285, femal< 
embryo, 325 mm, Australia, Queensland, Townsville , 1967, G. Coates; BMNH 70.6.14.22-3, two embryos, female, 328 mm, and male 
340 mm, Andaman Islands, F. Day; MSNG C.E. 34563, male embryo, 350 mm, Red Sea, Massaua; SOSC Ref. No. 200, male, 4}( 
mm, Fakaofo Atoll , Taukalau Island, 27 February 1965; NMV 60-472, male, 425 mm, Red Sea, Raveyah, 1896, Steindachner; USN 
114631, male , 427 mm, Solomon Islands, New Georgia, Morovo Lagoon, May 1944, W. M. Chapman et al .; USNM 167437, female 
ca. 440 mm, Gilbert Islands, Onotoa, 21 August 1951, J. E. Randall; USNM 140969, male, 445 mm, Marshall Islands, Rongerik Atoll 
20 July 1946, T . Kohler ; GVF 2467, six males, 451-490 mm, Gulf of Thailand, Trat Province, about 2-3 mi offshore W and WSW 0 

Goh Chang (ca. 11 °56 '-12 "03 'N, 102 °14 '30 "-102 °17 '45 "E), 12 January 1961; NMV 61-434, two males, 451 and 910 mm, Red S 
Hasani Island, 1895; MSNG C.E. 38305, female, 455 mm, New Guinea, Geelvink Bay, 1875, O. Beccari; AMS IB.8OOD, female, 45~ 
mm, Australia, Northern Territory, Point Essington, Smith Point, 1967, D. Linder and S. Neiary; USNM 140972, female embryo, 461 
mm, Marshall Islands, Bikini Atoll, 18 July 1947, V. E. Brock et al.; BMNH 67.11.28 .175, male, 476 mm, Bleeker; NMV 61-404 
female, 480 mm, Batavia; USNM 140971 , male, 480 mm, Marshall Islands, Bikini Atoll, 4 April 1946, L. P. Schultz et al.; USNN 
140973, male, 482 mm, Marshall Islands, Bikini Atoll, 19 July 1947, V. E. Brock et al.; BMNH 1937.6.16.1, female embryo, 485 mm 
Red Sea, Crossland; USNM 115285, female, 495 mm, Phoenix Islands, Hull Island Channel, 11 July 1939, L. P. Schultz; BMNH 
46.2.16.116, female, 495 mm, Molucca Islands; ISZZ 4470, mounted skin of female, 495 mm, Red Sea, Hemprich and Ehrenberg 
GVF 360, two females, 500 and 510 mm, south of Caroline Islands, Kapingamarangi, 15 July 1954; USNM 151229, two females, 50. 
and 525 mm, Philippine Islands, Leyte, Abuyog, 26 July 1909, Albatross; GVF 195, male, ca. 507 mm, Caroline Islands, Ifaluk Atoll 
BMNH 74.11.19.27, male, 507 mm, Pelew Islands, Schmeltz; GVF 1934, female, 509 mm, and male, 523 mm, Caroline Islands, Yal 
Island, 9~ '30''N, 138 ~ ' 35 "E, 5 January 1960; MSNG C.E. 38453 , female, 510 mm, Philippine Islands, Leyte, Abuyog, Albatro~ 
GVF 839, female, 511 mm, Palau Islands, 7 August 1956; MNHN 1128, male, 513 mm (paratype of Carcharias melanopterus), Ne 
Guinea, Quoy and Gaimard, Uranie; USNM 123883, female, ca. 515 mm, Guam, Tartugan Point, July 1945, M. H. Markley; BMNI-
1951.1.16.2, female, 525 mm, and mature male, 935 mm, Red Sea, Sanafrr Island, Manihine; MNHN 771, male, 529 mm (paratype 0 

Carcharias melanopterus) , New Guinea, Quoy and Gaimard, Uranie; MNHN 3463, mounted skin of male, ca. 530 mm (paratype 0 

Carcharias melanopterus) , Vanicoro Island, QUoy and Gaimard, Astrolabe; USNM 115287, female, 530 mm, Phoenix Islands, Hul 
Island channel, 10 July 1939, L. P . Schultz; USNM 114624, male , 532 mm, and female , 538 mm, New Caledonia, February 1944, W 
M. Chapman; USNM 147421, male, 532 mm, Red Sea, Jiddah Fish Market, 10 July 1948; BMNH 90.11.17.9, female, 535 mm 
Tongatabu, J. J. Lister ; SOSC Ref. No . 200, female , 545 mm, Palmyra Island, 7 June 1964; RNH 4295, female, 550 mm, Amboina, S 
MUller; NMV 61-422, male, 565 mm, Honolulu Fish Market, 1928, Pietschmann; GVF 101, male, ca. 568 mm, Tuamotu Archipelago 
Raroia Atoll, Ohara Islet, 27 July 1952; USNM 151230, female , 570 mm, Philippine Islands, Cagayan de Jolo, 8 January 1909 
Albatross; SMF 4594, male, 570 mm, Maldive Islands, Fadiffulu Atoll, 7 April 1958, L. Franzisket; AMS IB.2630, female, 570 rnrn 
Northwest Australia; NMV 2932 and 2933 (old numbers), male , 575 mm, and female, 855 mm, Red Sea, January 1898; USNM 115286 
male, 580 mm, Phoenix Islands, Canton Island lagoon, 24 May 1939, L. P. Schultz; NMV (-), male, 580 mm, Red Sea; USN~ 
166579, male, 585 mm, Marshall Islands, Arno Atoll , Ine Island, 27 August 1950, D. W. Strasburg et al.; NMV 2943 (old number) 
female, 585 mm, Red Sea, 1859; GVF 88, female, ca. 586 mm, Tuamotu Archipelago, Raroia Atoll ; BMNH 58.4.21.510, male, 58 
mm, Amboina; MNHN 1129, male, ca. 590 mm (holotype of Carcharias melanopterus) Vaigiou Island, Quoy and Gaimard, Uranie 
SMF 2781 , mounted skin of female, 595 mm, Red Sea, 1828, E. Riippell ; NMV 61-385, male, 600 mm, Red Sea, Djedda, 1895-96; S{ 
12767, male, 606 mm, Hawaiian Islands, Oahu, Honolulu, 1901; SU 14089,607 mm, Hawaiian Islands, Oahu, Honolulu, 1889, O. P 
Jenkins; BMNH 1908.7. 13 .22, male, 61Omm, Singapore, W. Morton; USNM 174072, female, 616 mm, Australia, Northern Territory 
reefs 1 YZ -2Y2 mi W of Yirrkalla, northwest of Cape Arnhem, 25 August 1948, R. R. Miller et al.; NMV 61-362, male, 617 mm, Padang 
1901, Schild; USNM 151540, male , 625 mm, Hawaiian Islands, Oahu, Honolulu, August 1924, E. K. Jordan; USNM 52643, male, 63 
mm, Hawaiian Islands, 1901-02; GVF 2320, female, 642 mm, Gulf of Thailand, Surat Thani Province, near Goh Phangan, 18-22 Jul 
1960; UZMK PO.687, female, 655 mm, Fiji , 1875, Wroblewsky; AMS IA.6567, male, ca. 660 mm, Australia, Queensland, Lindemru 
Island, G. P. Whitley; USNM 62483 , male , ca. 670 mm, Hawaiian Islands, Oahu, Honolulu; USNM 140970, male, 710 mm, Marshal 
Islands, Rongelap Atoll, 16-28 June 1946, L. P . Schultz et al.; SMF 4593, female, 765 mm, Maldive Islands, Fadiffulu Atoll, 7 Apn 
1958, L. Franzisket; USNM 51205, female , 790 mm, Hawaiian Islands, 1901; AMS IB.399, skin of male, ca. 790 mm, Australia 
Northern Territory; NMV 50090 (old number) , male, ca. 915 mm, Red Sea, 1880, Klunzinger; ISZZ 4473, mounted skin of female, ca 
950mm, Red Sea, Hemprich and Ehrenberg; USNM 179126, female, 991 mm, Red Sea, 1962, E. Clark; USNM 114630, ca. 1,000rnrn 
Solomon Islands, south side of Kulambangra Island, Anchor Cove, 10 June 1944, W. M. Chapman; USNM 65783, male, ca. 1,01 
mm, Tuamotu Archipelago, Takarava, 1899-1900, Albatross; ISZZ 7813, mounted skin of mature male, 1,055 mm, Red Se 
Hemprich and Ehrenberg; NMV (-), female , 1,060 mm, Second Red Sea Expedition; ISZZ 11916, mounted skin of female, ca. 1,15 
mm, Taluit, Finsch; USNM 196036, jaws, skin sample, and measurements of male, 1,343 mm, equatorial Pacific, Christmas Island, 1 
February 1955, Pacific Oceanic Fishery Investigations. 

Carcharhinus cautus (Whitley, 1945) 
Figures 45, 46, 47 

Galeolamna greyi cauta Whitley, 1945:2-4, fig. 2. Female, 918 mm, Western Australia. 
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Figure 45.-Carcharhinus caulUS, late embryo, BMNH 1927.10.28.2,315 mm TL, female from Western Australia: a. left ~ide; b. und Nde of had; c, nl. td I " no 
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Figure 46.-Carcharhinus cautus, aduh . WAM P .4911. 780 mm n. male from "estern Australia: a. left side: b, und Ndt of h 
modified from drawings made b) A. J. Bass; color pattern not ho"n. 

Diagnosis.-Moderate-sized sharks, up to 1.50 m long, lacking an interdorsal ridge: tips of pectoral and 10Yier lobe of c udal fm dus 
to black, while the leading margins of the pectorals, dorsals, and upper lobe of caudal are narroYi I> ed ed .,Hth du :n or b 
also the trailing margin of the whole caudal fm; snout short and bluntly pointed to rounded: intemanal .... 'dth 1 1-1 .. 111 pr r len 
origin of first dorsal fm about over or slightly anterior to inner pectoral comer: apex of fIr t dor harp}) rounded to pomted 
of second dorsal about over or slightly behind anal fm origin; height of second dorsal 3.1-4.1010 TL and 1.0-1.1 In len 
d al 12 or 13-2-12 or 13 12 to 14-1 or 2-12 to 14 

ent formula usually 12 or 13-1-12 or 13 but may be 11 to 13-1 or 2-11 to 13: upper teeth moderatel] nano 

notched laterally, with markedly coarser serrations basally; lower teeth erect to oblique, conca\;e to not hed Iter 
vious discrete series of enlarged hyomandibular pores along ide comer of mouth; precaudal centra ud 
centra 160-171 ; diplospondyly begins at about the rear up of the pehic fin : diplo pond ious 
mono spondylous centrum 1.0-1.3 times wider than long. 



Figure 47.-Carcharhinus caufUS. late embJ')o, BM!'.H 1927.10.28.2,315 mm TL. ftmal from W fSItm .... t a: ~ht upPff and lo .. tt t~ ( )mph) • to tbe rllbO ; i:n 
teetb Ire enbl'1(td filth up~r and Io .. tr teeth 

This species and melanopterus have many features in common, including no interdorsal ridge, a short, bluntly rounded snout, dar 
tipped fins, and rather narrow upper teeth which are oblique and notched laterally. In the same manner but to a lesser extent caut 
resembles wheeleri and amblyrhynchos, although it is easily separable from these latter two species in that it has only a narrow dar' 
edging on the trailing margin of the caudal fID rather than the prominent broad edging which characterizes them, and also by the rat 
of first dorsal height:second dorsal height (1.9-2.3 in mutus but not less than 2.6 and 3.0 in wheeleri and amblyrhynchos, respective! 
The main external difference between cautus and melanopterus is that the former lacks a dark blotch on the fust dorsal apex, which 
so prominent in melanopterus, and instead has only a narrow dark edgmg on the leading margin of that fID . Precaudal vertebr 
numbers are very much lower in cautus than in melanopterus, am blyrhyn ch os, and wheeleri (see Table 2). 

Nomenclatural discussion.-The holotype of cautus in the Australian Museum is represented only by some teeth and a sample of s 
However, from these fragments, plus Whitley's account ( \945) which includes a text figure and a vertebral count, I have no hesitati 
in identifying my material as cautus. The principal discrepancy is that Whitley illustrated (1945, fig. 2) the holotype as having the e 
entirely behind the front of the mouth, whereas in all my material the anterior margin of the eye is slightly in front of the mou 
Whitley's measurements (1945) of the holotype support his positioning of the eye in his illustration, and hence contrast with 
(Table 40), but I doubt that our methods of measuring are entirely comparable. 

Whitley's (1939) misidentification of three Queensland specimens of cautus by designating them as paratypes of his Aprionod 
acutidens queenslandlcus (= Negaprion) is surprising and would eem to [epre ent an over Ight rather than a con ide red judgme 
Although the two species share some common features, e.g., short, bluntly rounded snouts, they differ markedly in oth 
characteristics, particularly in the teeth (smooth edged in queenslandicus) and in the size of the second dorsal fm (little smaller than 
rust dorsal in queenslandicus). 

Description (see also Table 50).-Small sharks, not so far recorded as exceeding about 1.5 m TL. Midline of back between dorsal 
smooth, lacking an interdorsal ridge. Upper precaudal pit strongly developed, lower pit weak . 

Dermal denticles close-packed, overlapping but with some small interspaces (especially in the embryos), subcircular in outline, sli 
ly wider than long, with three longitudinal ridges and three posterior marginal teeth in the embryos and subadults, and five ridges 
teeth in larger specimens. 

Snout short, bluntly rounded except for the extreme tip which may be somewhat pointed. Anterior margin of eye is slightly forw 
of front of mouth. Nostrils strongly oblique, with broadly ovate apertures, the anterior margin of each with a long, pointed 10 

. .. 12 or 13-2-12 to 14 
Dental formula falling WlthID the range 11 to 13-1 or 2-11 to 13 in five specimens counted. Whitley (1945) described the holot 

. 14-1-13 
as havmg 12-1-13 ' Upper teeth somewhat narrow, oblique, their lateral margins deeply notched, their medial margins strai 

to sinuous, both margins irregularly serrated, the serrations largest basally, particularly on the lateral margins where there are seve 
strong, irregular serrations; one or two symphysial teeth which are only slightly smaller than those laterally adjacent to them. Lo 
teeth narrower than upper, erect near center of mouth, oblique towards side of mouth, their lateral margins notched, their med 
margins concave to sinuous, their margins sparsely and irregularly serrated in small specimens, but more uniformly serrated in I , 
specimens; one or two small symphysial teeth. 
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Snout tip to 
outer nostrils 
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mouth 

I st gill opening 

3d gill open ing 

5th gill opening 

pectoral origin 

pelvic origin 

I st dorsal origin 

2d dorsal origin 
anal fin origin 

upper caudal origin 

lower caudal origin 

Nostrils 

distance between inner 

corners 

Mouth 

width 

length 

Labial furrow lengths 

upper 

lower 
Gill opening lengths 

1st 

3d 

5th 

Eye 
horizontal diameter 

1st dorsal fin 

length of base 
length posterior margin 

height 
2d dorsal fin 

length of base 
length posterior margin 

height 

Anal fin 

length of base 

length posterior margin 

height 

Pectoral fin 
length of base 

length anterior margin 

length distal margin 

greatest width 

Pelvic fin 

length of base 
length anterior margin 

length distal margin 

length of claspers 

Caudal fin 
length of upper lobe 

length of lower lobe 
Trunk at pectoral origin 

width 

height 

Dental formula 
Vertebrae 

precaudal 

caudal 

total 

Table 50.-Carcharhinus cau/us, proportional dimensions in percentage of total length . 

0 290 mm 

Western 

Australia 

BMNH 1927. 

10.28 

2.6 

6.0 

6.7 

17.7 

20 . 1 

22 .2 

21.2 

46.2 

30.7 

60.6 

59.3 
73 . 1 

72.4 

6.4 

7 .9 

4 .3 

0 .3 

0 .3 

2.9 

2.9 
2 . 1 

3.3 

9. 1 

3.8 
6.5 

4.0 

3.3 
3. 1 

5.7 

3.4 
3.2 

5.5 

15 .0 
9.6 

8 .1 

5.2 

6.7 

4. 8 

2.2 

26.2 

11.9 

11.4 

10.3 
13-2- 14 
13-1-13 

90 
78+ 

168+ 

<;> 315 mm 

Western 

Australia 

BMNH 1927. 

10.28 

2.5 

6.2 

6.7 

18.4 

20.9 

23 .2 

21.6 

47 .0 

30.5 

60 .0 
58.4 

73.4 
7 1. 7 

6.2 

7.6 

4.4 

0 .5 

0.5 

2.5 

2.9 

1.9 

2.9 

9.2 

3.6 
6.3 

4.9 
3.2 

3.2 

5.7 

3.2 

3.5 

5.7 

15.2 

10.0 
9.2 

4.9 

5.9 

5.1 

26.7 
11.7 

11.4 

11.4 
13-2- 12 
\3-1-13 

86 

81+ 
167 + 

<;> 388 mm 

Australia 

Northern 

Terr . 

USNM 28690 

3.2 

6 .4 

7 .0 

18.0 

20.6 

22.4 

21.1 

47.7 

30.4 
60 .7 

61.6 
74 . 1 

73.3 

5.8 

7.7 

4 .4 

0.5 

0 .4 

1.9 

2.1 

1.5 

2.3 

10.3 
4.1 

7.7 

5.5 
3.5 

3.3 

4.9 

3.9 

3.3 

5.9 

16.0 

9.5 

5.2 
7.0 

4.9 

263 

12.9 

12.1 
11.3 

13-2-12 
12-1-12 

88 
79 

16 

<;> 585 m m 

Queensland 

QMB 1.6117 

2.7 

6.0 

6.4 
17.8 

21.3 

20. 3 

47.6 

3 1.2 
61.4 

74.6 

73.5 

6.0 

8.5 

4.6 

2.7 

3.4 

2.4 

2. 1 

10.1 

4.3 
9.2 

4.9 
3.6 
4.1 

5.5 

3.4 

4.0 

6.0 

16.2 
13.0 

5.1 

6.7 

5.8 

26.7 

12.1 

12.1 
11.8 

12-2-12 
12-1-1 ~ 

90 

1'1 

d 780 mm 
Western 

Australia 
WA 1 P.4911 

29 

6.0 
6.3 

21.2 

45.5 

28.7 
60.3 

60.2 
73.7 

73.2 

5.9 

8.1 

4.7 

0.3 

0.4 

2.1 

10.5 

4.1 
, 9 

5.4 

3 5 
3 7 

59 

3 3 

3 6 

6.7 

16.7 

12.0 
9.4 

6.8 
, 1 

5A 
4.~ 

26. 
12 1 

12.6 
11. 

13-2·D 
11-~ II 

o 
1'0 

' Measurements of the h olot ype o f th e subspecies Galeolamna greYI cauta from Whitley (1945:2) 
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First dorsal fin rather low , falcate, its apex sharply rounded; origin of first dorsal is just anterior to, or over, level of inner (posterior) 
corner of pectoral fin. Second dorsal fin moderately large, almost equal to anal fin; length of second dorsal rear tip 0.9-1.1 times its 
height; origin of second dorsal about over or more often slightly behind anal origin. Pectoral fin short , broad basally but pointed distal
ly; origin of pectoral fin about below the fourth gill opening; outer corner of pectoral fin when latter is adpressed to trunk so that its 
anteri9r margin is horizontal reaches at least two-thirds and more often four-fifths of distance along base of first dorsal. 

Color after preservation is gray or brownish above, paler to white below; anterior margins of first and second dorsal fins and pectoral 
fill with narrow dusky to black edgings; anterior margin of upper lobe of caudal fin, and posterior margin of entire caudal fin similarly 
dusky to black edged; extreme tip of pectoral fin and tip of lower lobe of caudal fin dusky to black. 

Vertebral counts of six specimens are given in Table 50 and of another four specimens in Table 51. 
Centrum diameter usually greater than centrum length except for longest monospondylous centra which are almost or quite as long 

as wide. Diplospondylous centra regular. Diplospondyly begins behind the pelvic base, at about the level of the posterior tips of the 

pelvic fins. The di~~~er of penultimate monospondylous centrum was 0.78-1.00 (mean 0.95) and the 

length penultimate monospondylous centrum was 1.40-1.80 (mean 1.55) in five specimens. 
length fust diplospondylous centrum 

The smallest, definitely free-living specimen I have seen was 585 mm TL, though it is likely that young are born at a much smaller siz 
than this as another specimen of 388 mm had its yolk scar not fully closed but could well have been free living. The largest of seven em 
bryos seen by me was 352 mm TL. Of the few male specimens available, one of 780 mm was clearly immature, with a clasper lengt 
equal to 4.20,70 TL. The female holotype, 918 mm, was reported by Whitley (1945) as immature. In the same account. ~hilley note 
that "This shark breeds at less than four feet [ca. 1,200 mm) in length, embryos being about a foot long .... " The mother of one of the 
embryos examined here was listed as 5 ft long (ca. 1,500 mrn), and hence is the largest specimen recorded. 

Distribution (see also Material examined).-The few specimens of cautus so far known are all from Australia and the Solomon 
Islands-a distribution which suggests that the species is likely to be much more widespread throughout the Indo-Australian region 
Known localities so far include Western Australia from Shark Bay and northwards at about lat. 23°S; the east coast of Queenslanq 
from Moreton Bay northwards to Townsville; the west coast of Queensland, in the Gulf of Carpentaria at Karumba; Northern Ter· 
ritory at Darwin; and Ugi Island, Solomon Islands. 

Table 51.-Vertebral numbers in four specimens of Carcharhinus caurus 

Specimens Precaudal Caudal Total 

WAM P2857 Western Australia: 
Shark Bay 88 70+ 158+ 

AMS IA .7767 Australia. Darwin 87 79 166 
Western Australia 86 77 163 
Western Australia 90 70 160 

Range (including counts from Table 
50) 86-90 70-81 + 15 +-171 

'Counts from Whitley (1967). 

Material examined.-W AM P.2857, female embryo, 255 mrn, Western Australia, Shark Bay, Dirk Hartog Island, 26 August 1944, 
P. Whitley; BMNH 1927.10.28.1-2, male embryo, 290 mrn, and female embryo, 315 mrn, Western Australia, 615 mi north of Freman 
tle; AMS IB.315912929, female embryo, 338 mm, Australia, Queensland, Karumba; AMS 1.1623, two embryos, female, 340 mm, an 
male, 352 mrn, Ugi Island, Solomon Islands, December 1887, A. Moreton; AMS 1.1621, female embryo, 350 mrn, Ugi Island, Solomo 
Islands, December 1887, A. Moreton; USNM 28690, female, 388 mm, Australia, Northern Territory, Port Darwin ; QMB 1.611 
female, 585 mrn (paratype of the subspecies Aprionodon acutidens queenslandicus), Australia, Queensland, Cape Cleveland, Januar 
1938, G. Coates; QMB 5577, female, not measured, (paratype of the subspecies Aprionodon acutidens queenslandicus), Australia 
Queensland, Moreton Bay, H. A. Longman; QMB 1.5976, male, ca. 720 mrn (paratype of the subspecies Aprionodon acutiden 
queenslandicus), Australia, Queensland, Townsville, July 1937, G. Coates; WAM P.4911, male, 780 mrn, Western Australia, Shar 
Bay, September 1960, F. Barrett-Lennard; AMS IB.1622, several teeth and a skin sample from female, 918 mrn (holotype of t 
subspecies Galeolamna greyi cauta), Western Australia, Shark Bay, Herald Bight, 5 August 1943; AMS IA.7767, female, ca. 1,05 
mrn, Australia, Northern Territory, Darwin, M. Ward. 

Carcharhinus amb/yrhynchos (Bleeker, 1856) 
Figures 48, 49 

Carcharias (Prionodon) amblyrhynchos Bleeker, 1856:467-468. Female, 1,540 mm, Java Sea near Solombo Is. 
Carcharias nesiotes Snyder, 1904:514-515, pl. 1, fig. 2. Holotype, female, 1,480 mrn, Hawaiian Is., French Frigate Shoals; paratyp€ 

smaller female, Hawaiian Is., Laysan Is. 
Galeolamna fowleri Whitley, 1944 (in 'part):255-256, fig. 2a. Holotype, male, about 5Y2 ft (1,676 mrn) long, Western Australi2 

Exmouth Gulf. 
Galeolamna tufiensis Whitley, 1949:24. Holotype, female, 1,481 mm, Papua, off Tufi Harbor; paratypes, female, 695 mm, and thre 

males, 673, 738, and 2,545 mrn, Papua, Tufi and Port Moresby. 
Galeolamna coongoola Whitley, 1964:154-156, text fig.!. Holotype, female, 940 mm, Australia, Queensland, Swain Reefs, Gille 

Cay; paratype, male, 1,448 mm, same 10ca11ty as holotype except that it was taken at Capre Cay. 
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Figure 48.- Carcharhinus amblyrhynchos, USNM 140967,853 mm TL, female from Marshall Islands: a, left side; b, underside of head; c, enlarged left nostril; d, fU"st dorsal fm 
of USNM 140968, 600 mm TL, male from MarshaU Islands. 

Figure 49.- Carcharhinus amblyrhynchos, USNM 140967, 853 mm TL, female from Marshall Islands: right upper and lower teeth (sympbysis to tbe rigbt); inset teeth are 
enlarged fifth upper and lower teeth. 
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Diagnosis.-Moderate to large sharks, up to 2.54 m, usually lacking an interdorsal ridge; trailing margin of caudal fin prominently 
edged with black; tips and trailing margins of other fms dusky to black except for flIst dorsal fm which is little if any darker than the 
body color; snout moderately long and moderately rounded; internarial width 1.0-1.4 in preoral length; origin of flIst dorsal fin over or 
just anterior to inner pectoral corner; apex of flIst dorsal sharply rounded to acute; origin of second dorsal about over anal fm origin; 

height of second dorsal2.7-3.4OJo TL and 1.2-1.6 in length of its rear lip; dental formula usually ~~:~:1 but may be 

13 or 14-1 or 2-13 or 14 ; upper teeth moderately narrow, oblique, concave to notched laterally, with noticeably coarser serrations 
13 or 14-1-13 or 14 

basally; lower teeth erect, serrated; no obvious discrete series of enlarged hyomandibular pores alongside corner of mouth; precaudal 
centra 110-119; caudal centra 95-107; total centra 211-221; diplospondyly begins from pelvic origin to halfway along pelvic base; 
diplospondylous centra regular in length; penultimate monospondylous centrum 1.5-1.8 times wider than long. 

Differences between amblyrhynchos and the very similar but shorter snouted wheeleri are discussed in the account of wheelen (p . 
113). The most obvious difference is that in amblyrhynchos the flIst dorsal fin is normally uniform in color whereas in wheeleri the 
apical tip and trailing margin of the flIst dorsal are distinctly marked with white. 

Nomenclatural discuss-ion.-Considerable confusion has surrounded the usage and the spelling of the specific name amblyrhynchos 
(Bleeker) . In recent years, and stemming from Schultz (1953), Pacific specimens of the species to which this name should properly be 
applied have mostly been referred to menisorrah (Valenciennes in MUller and Henle, 1841). But, as can be seen from the account here 
(p. 160), this is clearly incorrect. Conversely, the incorrect spelling amblyrhynchus has commonly been used, e.g., Wheeler (1960, 
1963), Fourmanoir (1961), for an Indian Ocean species described here (p. III) as new but closely resembling amblyrhynchos (Bleeker). 

Bleeker (1856) did not illustrate amblyrhynchos in his account of the type, a female from the Java Sea, but from his description, in
cluding particularly the color pattern, and from an examination of the skinned-out holotype and of a colored illustration of the species 
in Bleeker's unpublished Atlas at the Rijksmuseum van Natuurlijke Historie, Leiden, I have no doubt that the name amblyrhynchos 
should be applied to the widely distributed and common Indo-Pacific species treated under that name here. 

Snyder (1904) listed a "type" and "cotype" in his description of nesiotes from the Hawa.iJan Islands . I have seen both specimens, 
and only the former, which Snyder illustrated (1904, pi. I, fig. 2), is referable to amblyrhynchos. This specimen (the holotype), now 
skinned out, is a female comparable in size to the holotype of amblyrhynchos, and is in the U S. National Museum. The "cotype" (or 
paratype) formerly at Stanford University (SU 12790) but now at the California Academy of Sciences, is clearly galapagensis. Bohlke 
(1953) listed a second paratype of nesiotes in his catalogue of type material at Stanford University but this specimen (SU 32027), 
represented only by a pair of jaws, also appears to be galapagenslS. 

Whitley (1944) describedfowleri from Western Australia on the basis of photographs and a pair of jaws, in total representing eithe 
two or three specimens. I have examined the jaws (W AM P .2503) in the Western Australian Museum, and from the dental fonnul 

g~~~~~ and the shape of the teeth I have no hesitation in referring them to amblyrhynchos. I have also seen the photographs in th 

Australian Museum, from one of which Whitley traced his outline drawing of fowleri (his figure 2 ), and I have no doubt that the shark 
in these photographs is another species, brevipinna. Whitley regarded the jaws and the photographs as bemg the holotype of fowleri, 
but this cannot be maintained because they represent two different species. Accordingly, as discussed in more detail in my account 
of brevipinna (p. 43), I designate the jaws as operative holotype of fowleri, and in so doing I refer fowleri to the synonymy 0 

amblyrhynchos. 
Galeolamna tujiensis, described by Whitley (1949, 1951a) from Papua, is synonymized here with amblyrhynchos but with som 

reservation and to a certain extent by elimination. In his flISt notice of the species, Whitley (1949) regarded it as allied to nesiot 
(= amblyrhynchos)but differing in having a smaller second dorsal fm. In his later account (1951a) Whitley gave measurements of th 
holotype and four paratypes of tufiensis, which ranged from 673 to 2,545 mm TL. From these measurements the length of the second 
dorsal fm base ranged from 3.5 to 5.1% (mean 4.0%) TL, while the posterior margin of the same fin was from 3.2 to 4.2% (mean 
3.7%). In 10 specimens of amblyrhynchos which I have measured (see Table 52), the second dorsal fin base ranges from 4.0 to 4.5% 
(mean 4.3%) TL, and the posterior margin from 3.7 to 4.8% (mean 4.2%). These figures lend some support to Whitley's view of th 
distinctness of tujiensis, but considering the degree of overlap of the measurement ranges, and possible differences in the methods 0 

making the measurements, I hesitate to use them as definite evidence for retaining tujiensis as a separate species. The only type materi 
of tufiensis that was preserved are some individual teeth in the Australian Museum; these agree well with amblyrhynchos. Further con 
sideration of the status of tujiensis can only be made on Whitley's second account (1951a) of the species, which includes a line drawin 
(his figure 1) showing the holotype in lateral view. Most features of this account accord with amblyrhynchos but there are some that 
disagree. In Whitley's illustration the eye is shown well behind the front of the mouth, virtually above the jaw angles . This is 
unusually rearward position for any species of Carcharhinus. In my material of amblyrhynchos the anterior edge of the eye is just for-

. 10?-1-11 
ward of the front of the mouth. Whitley gave the dental formula of the holotype of tujiensis as 13-1-12 , and of two paratypes as 
12-1-13 d 13-1-13 All' . . 13 or 14-1 or 2-13 or 14 ... 
13-1-13 an 10-1-13 ' of my matenal of amblyrhynchos have counts Wlthm the range 13 or 14-1-13 or 14 . The varIatIOn 

Whitley's formulae, not only between different specimens but also between different sides of the jaw in the same specimen, is rathe 
more than normal in Carcharhinus species, suggesting that the counts were made with the jaws in situ and hence increasing the 
likelihood that some of the smaller teeth at the side of the jaw were overlooked. Lastly, Whitley described the fms of tujiensis as bein 
"dark grey above" but did not mention any dusky to black edging along the posterior margin of the caudal fin-a feature which i 
usually conspicuous in amblyrhynchos. Because of these discrepancies, final evaluation of the status of tujiensis must await furthe 
material. 
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Snout tip to 

outer nostrils 
eye 
mouth 
I st gill opening 
3d gill opening 
5th gill opening 
pectoral origin 
pelvic origin 
1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

1st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length 0 f base 
length posterior margin 
height 

Anal fin 
length 0 f base 
length pos terior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length 0 f base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

total 

Table 52.-Carcharhinus amblyrhynchos, proportional dimensions in percentage of total length. 

0 600 mm 
Marshall Is. 

Rongerik 
Atoll 

USNM 
140968 

3.7 
7.8 
8.7 

21.0 
23 .0 
24.7 
23.3 
48.8 
32.4 
62.2 
62.5 
73.4 
72 .9 

6.3 

8.3 
5.8 

0 .7 
0.7 

2.4 
2.8 
2.2 

2.7 

8.5 
3.7 

10.3 

4 .0 
3.7 
2.7 

4 .3 
3.4 
3.2 

5.7 
18 .7 
14.7 
8.7 

5.0 
5.5 
5.0 
2.1 

28.6 
13.3 

11.2 
8.5 

14-1-14 
14-1 -14 

115 
99 

214 

06 11 mm 
New Guinea 

Port 
Moresby 

USNM 39991 

3.2 
6.7 
7.2 

18 .3 
20.4 
22.1 
21.3 
47.4 
31.4 
59.8 
60.5 
71.2 
70.4 

5.7 

7.7 
5.7 

0.3 
0.3 

2.8 

10.0 
3.8 

10.8 

4.4 
3.8 
3.1 

4 .1 
3.5 
3.1 

4 .7 
18.8 
14.4 
9.0 

4 .6 
5.2 
4 .7 
1.8 

29.1 
14.7 

10.5 
9.0 

14-1 -14 
14-1-14 

117 
]04 
221 

9621 mm 
Philippines 
off Luzon 

Point 
USNM 
151232 

3.1 
7.0 
7.8 

19.1 
21.1 
22.7 
21.7 
48.4 

30.9 
58 .8 
59.2 
70.8 
70.1 

6.2 

7.7 
4.9 

0.3 
0.4 

2.4 
2.8 
2.3 

2.7 

8.9 
3.5 

10.9 

4.2 
4.2 
3.1 

4.8 
3.6 
2.9 

4 .7 
19.0 
15 .0 
8.7 

4.3 
5.3 
4 .7 

29.6 
14.6 

10.9 
10.9 

14-1 -14 
13-I-l3 

116 
99 

215 

9 645 mm 9 645 mm 
Solomons Australia 

New Georgia Queensland 
USNM USNM 
114623 

4.2 
7.8 
8.7 

20.9 
22.6 
24.0 
22.6 
47.3 
31.8 
59.1 
59.2 
70.9 
70.0 

6.8 

9.3 
5.4 

0.5 
0.5 

2.7 
3.1 
2.5 

2.6 

9.6 
3.9 
9.3 

4.2 
4.2 
3.1 

4.3 
3.7 
3.4 

5.7 
18.9 
16.0 
8.5 

4.7 
5.4 
5.0 

29.8 
13 .9 

13.6 
9.8 

14-1-14 
I3-1-13 

114 
99 

213 

109 

176717 

3.7 
8.1 
8.5 

19.4 
22.0 
24.1 
22.9 
46.5 
31.0 
59.7 
60.2 
71.0 
70.1 

6.2 

9.2 
5.1 

0.5 
0.4 

3.0 
3.4 
2.6 

2.6 

9.3 
4.0 

10.7 

4.2 
4.2 
3.1 

4.2 
3.9 
3.1 

5.6 
18.6 
14.7 
9.1 

5.1 
5.7 
5.3 

29.2 
14.1 

12.7 
10.4 

14-1-14 
13-1 - 13 

116 
103 
219 

0 670 mm 
Philippines 
off Luzon 

Point 
USNM 
151232 

3.5 
7.5 
8.2 

19.5 
21.6 
23.1 
21.9 
48.1 
31.0 
60.4 
60.3 
72.0 
71.7 

6.4 

8.8 
5. ! 

0.4 
0.4 

2.6 
3.1 
2.6 

2.6 

9.5 
4.3 

10.7 

4.5 
3.9 
3.0 

5.5 
3.9 
3.0 

5.5 
19.5 
16.1 

5.2 
5.5 
5.2 
1.8 

29.2 
14.0 

11.9 
10.7 

14-1-14 
13-1-13 

111 
103 
214 

9 703 mm 0 735 mm 
Solomons Solomons 

New Georgia New Georgia 
USNM USNM 
114627 

3.7 
8.1 
8.4 

20.5 

24.7 
23 .6 
48.1 
31.2 
59.9 
59.9 
71.2 
70.2 

6.5 

9.5 
5.8 

0.5 
0.4 

2.8 
3.2 
2.2 

2.6 

9.2 
4.3 
9.1 

4.2 
4.5 
3.4 

4.3 
4.3 
3.8 

5.5 
19.6 
18.6 
9.8 

5.0 
5.0 
5.5 

28.6 
14.4 

12.8 
11.4 

14-1-14 
13-1-13 

115 
100 
215 

114626 

3.7 
8.0 
8.6 

21.2 
24.1 
26.0 
24.9 
50.0 
33 .0 
61.8 
61.8 
73.4 
72.9 

6.7 

9.3 
6.0 

0.4 
0.5 

3.4 
4.2 
3.3 

2.6 

10.2 
3.8 

10.9 

4.5 
4.1 
3.1 

5.5 
3.7 
3.7 

5.8 
20.5 
17.0 
9.5 

5.0 
5.4 
5.2 
2.0 

27.6 
14.3 

12.8 
12.8 

14-1-14 
13-1 -13 

115 
100 
215 

9853 mm 
Marshall Is. 

Eniwetok 
Atoll 

USNM 
140967 

3.3 
7.6 
8.1 

20.7 
23.0 
24.7 
23.1 
50.9 
32.3 
61.0 
61.4 
73.0 
72.3 

6.3 

9.2 
5.6 

0.6 
0.6 

3.0 
3.5 
2.5 

2.2 

9.8 
4.2 
9.7 

4.2 
4.2 
3.0 

4.2 
3.6 
3.2 

6.1 
19.8 
16.0 
10.0 

5.2 
5.7 
5.5 

26.5 
13.3 

12.4 
10.9 

13-1-13 
13-1-13 

115 
97 

212 

9930 mm 
Marshall Is. 
Bikini Atoll 

USNM 
140966 

3.7 
7.6 
8.1 

21.0 
23.0 
24.9 
23.8 
49.6 
32.2 
62.3 
61.1 
73.1 
72.6 

6.2 

9.5 
5.4 

0.5 
0.4 

3.1 
3.9 
2.7 

2.0 

10.0 
4.7 

10.1 

4.3 
4.8 
3.1 

4.3 
4.4 
3.3 

6.1 
19.3 
16.9 
10.2 

4.8 
5.6 
5.8 

26.7 
14.4 

12.9 
11.3 

13-1-13 
13-1-13 

118 
96 

214 



Galeolamna coongoola Whitley, from off Queensland, Australia, can fairly confidently be ascribed to amblyrhynchos on the basis 
of Whitley's account (1964). Type material is fragmentary, consisting only of teeth and skin samples from the holotype, and of the 
same plus a pelvic fin and clasper from the paratype (Whitley's allotype). The teeth, in the Australian Museum, agree closely with 
amblyrhynchos, as do the dental formulae given by Whitley. The illustration of the holotype does, however, show the eye slightly 
behind the front of the mouth, but Whitley's measurements (1964) indicate the reverse for the paratype. Whitley regarded coongoola as 
differing from tufiensis in having a larger second dorsal fm. This difference, which would bring coongoola more into line with 
amblyrhynchos, is not well borne out by his measurements of the two type specimens of coongoola (Whitley 1964) in which the second 
dorsal base is 3.8 and 3.90/0 TL, and the posterior margin is 4.6 and 3.7% (for comparison with tufiensis and with my measurements of 
amblyrhynchos see above). Whitley also measured the anterior margin of the second dorsal fin-in the coongoola types this was 4.8 
and 3.7% TL, whereas in the five tufiensis type specimens it ranged from 4.2 to 5.7% (mean 4.7%). The only disquieting feature be
tween the description of coongoola and my material of amblyrhynchos is the color pattern . Whitley stated that coongoola has "No 
conspicuous dark or light tips to fms," and also did not mention any dark edging posteriorly on the caudal fin . However, Whitley 
kindly supplied me with a photograph labelled "Probably IB 6009" which seemingly is the paratype of coongoola, and this shows the 
characteristic color pattern of amblyrhynchos, including the dark edging on the posterior of the caudal fin. On this basis, plus also the 
fact that I have seen one other specimen of amblyrhynchos from Queensland, I believe that coongoola is conspecific with amblyrhyn
chos. 

Description (see also Table 52).-Large sharks, growing to at least 2.5 m TL. Midline of back between dorsal fins smooth, lacking an 
interdorsal ridge in many preserved specimens and perhaps in all in life, but with a faint to moderately developed low dermal ridge in 
some preserved specimens, possibly as an artifact from preservation. Upper precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed, overlapping, sub circular in outline in small specimens, more nearly rhomboid in larger, each with 
three or five strong longitudinal ridges and corresponding sharp-pointed but short posterior marginal teeth in small specimens, seven in 
larger. 

Snout moderately long and moderately rounded in contour. Anterior margin of eye is slightly forward of front of mouth. Nostrils 
strongly oblique, slitlike, the anterior margin of each with a low, pointed lobe. 

14-1-14 13-1-13 14-1-14 14-1-14 13-2-14 
Dental formula 13-1-13 in 7 of 15 specimens counted; 13-1-13 in 4; 14-1~14 in 2; 14-1-13 or 14-1-13 in the holotype of 

amblyrhynchos; and 13-2-13 in the holotype of nesiotes. Upper teeth moderately narrow, oblique except for the first two series on 
13-1-13 

each side of symphysis, their lateral margins concave to notched, their medial margin5 weakly concave to sinuous or almost straight, 
both margins coarsely serrated, the serrations noticeably larger basally on the lateral margins; one, occasionally two, small symphysial 
teeth. Lower teeth narrow, erect except for the most lateral three or four series, both margins concave to almost notched basally, 
smooth edged in small specimens but very weakly serrated on the more lateral teeth of larger specimens; one small symphysial tooth. 

First dorsal fin moderately high, its apex acute to sharply rounded; origin of first dorsal just anterior to or over inner (posterior) cor
ner of pectoral fm. Second dorsal fm moderately high and long, almost equal to anal fin; length of second dorsal rear tip 1.2-1.6 times 
second dorsal height; origin of second dorsal about over anal fm origin. Pectoral fins noticeably long, slender; origin of pectorals below 
and between the levels of the third and fourth gill openings; outer corner of pectoral when latter is adpressed to trunk so that its anterior 
margin is horizontal reaches behind level of first dorsal axil to as far as first dorsal rear tip. 

Color in life was described by Schultz (1953, as menisorrah), as " ... a narrow blackish band can be seen on posterior edge of upper 
lobe of caudal fin; back and upper sides grayish-black; fins generally grayish, becoming blackish distally but not ' black-tipped;' pec
torals notably blackish above and on under sides, except central and basal parts, which are paler. " After preservation in alcohol this 
color pattern remains, though the back and sides are dark grayish brown. The overall appearance is notably dusky, accentuated by the 
darker fins. The first dorsal fin is much less dusky than the other fins, and is usually plain c.olored although occasionally its trailing 
margin has a narrow and irregular white edging near the apex. 

Vertebral counts of 10 specimens are given in Table 52 and of another 3 specimens in Table 53. Bass et al . (1973) reported a precaudal 
count of 114 and a total count of 212 from one specimen off the northwest coast of Madagascar. 

Centrum diameter considerably greater than centrum length even in longest monospondylous centra at posterior of abdomen. 

Diplospondylous centrum length regular. Diplospondyly begins above anterior to middle of pelvic base. The d ~engt~ of penultimate 
lame er 

monospondylous centrum was 0.56-0.67 (mean 0.61) and the length penu1tima~e monospondylous centrum was 1.08-1.19 (mean 
length first diplospondylous centrum 

1.15) in 12 specimens, but 1.32 in a Solomon Islands specimen (USNM 114627). 
The smallest, apparently free-living specimen I have seen was 600 mm TL, while the largest embryo was 590 mm. I have seen only 

juvenile males, the largest 735 mm TL; however, the paratype male of coongoola, 1,448 mm TL, was recorded by Whitley (1964) as 
having a clasper length equal to 9.1 % TL, and hence would be mature, while the largest male paratype of /ufiensis, 2,545 mm TL, was 

Table 53.-Vertebral numbers in three specimens of Carcharhinus amb/yrhynchos. 

Specimens Precaudal Caudal Total 

US M 140968 Marshall Isla nds 116 95 211 
GVF 99 Tuamotu Archipelago 119 95 218 
GVF 246~ Gulf of Thailand 110 107 2 17 

Range (includmg counts fromTable 
52) 110-1 19 95-107 2 11 -22 1 

11 0 



similarly recorded by Whitley (1951 a) as having a clasper length of 10.20/0 TL. Data from Wass (in Bass et al. 1973) for Hawaiian males 
gave their size at maturity at about I ,3()()"1 ,350 mm. Bonham (1960) reported that two females , 1,220 and 1,370 mm TL, from the Mar
shall Islands were immature, whereas another of 1,410 mm contained three embryos. Whitley (195Ia) described the female holotype of 
tuJiensis, 1,481 mm TL, as "spent." Schultz (1953) listed three pregnant females from the Marshall Islands, two containing two em
bryos, and the third with only one embryo; total lengths of these females were not given. Tester (see footnote 4) recorded five pregnant 
females from the Hawaiian Islands; embryo numbers ranged from three to six and averaged five. The largest specimen measured by 
Schultz (1953) was a female of 2,325 mm TL. The large male paratype of tujiensis, 2,545 mm TL, seems to be the maximum size so far 
reported. Whitley's report (195Ia) of a female , about 2,800 mm , which he tentatively identified as tuJiensis, seems doubtful as 
amblyrhynchos since it was said to contain about a dozen embryos-a far higher number than any of the others mentioned above. In an 
extensive sample (274 specimens) from Hawaiian waters, maximum lengths were much shorter, being only 1,740 mm (male) and 1,870 
mm (female) according to Wass (in Bass et al. 1973). 

Distribution (see also Material examined).-Based on specimens I have examined, amblyrhynchos has a wide distribution in the central 
Pacific and westwards to the eastern Indian Ocean. My most eastern records are from the Tuamotu Archipelago in the south, and the 
Hawaiian Islands in the north . Westward from these localities, amblyrhynchos occurs at the Cook Islands, the Phoenix Islands, the 
Marshall Islands, the Solomon Islands , Lord Howe Island, New Guinea, the Philippine Islands, the Java Sea, and on both coasts of 
Australia (Queensland and Western Australia). I have also seen one specimen from India (no other locality data). Published records for 
other Pacific localities and seemingly referable to amblyrhynchos include those of Bleeker (1861)-Singapore; Randall (1955)-Gilbert 
Islands; Church (1961)-Wake Island ; Fellows and Murchison (1967)-Johnston Island; Read (1969)-Caroline Islands; Randall 
(1973)-Pitcairn Island and associated Oeno Atoll; apd Bryan (1973)-Guam Island. Tang (1934) listed the species from China, but I 
have not seen his account. At variance with the distributional picture set by the above records, or at least greatly extending the known 
range of amblyrhynchos, is Bass et al .'s (1973) report of one juvenile specimen from the northwest coast of Madagascar . Their detailed 
account of this specimen agrees in all respects with amblyrhynchos, and they discussed the differences between amblyrhynchos and the 
very similar wheeleri which they also reported (as spallanzani) and which is common in the western Indian Ocean. The significance of 
this range extension (i.e., whether it can be interpreted as a reflection of the normal distribution of amblyrhynchos or whether it is due 
to an ephemeral straggler population) cannot yet be determined. Records definitely not applying to amblyrhynchos include those of 
Ogilby (1915) from Queensland whose material is referable to amblyrhynchoides, and of Giltay (1933) from the Aru Islands (Arafura 
Sea) . 

Material examined.-SOSC Ref. No. 203, female embryo, 515 mm, Phoenix Islands, 29 May 1965; BMNH 1889.2.1.4176, female em
bryo, 590 mm, India, F. Day; USNM 140968, two juvenile males, 600 and 650 mm, Marshall Islands, Rongerik Atoll, I mi off 
Rongerik Island, 16-28 June 1946, L. P. Schultz and crew of Bowditch; USNM 39991 , juvenile male, 611 mm, New Guinea, Port 
Moresby; USNM 151232, juvenile female, 621 mm, and male, 670 mm, Philippine Islands, off Luzon Point, 31 January and 7 
February 1909, Albatross; GVF Reg. No. 2467, juvenile male, 641 mm, Gulf of Thailand, Trat Province, about 2-3 mi offshore, Wand 
WSW of Goh Chang, ca. 11 °56' to 12003 'N, 102 °14 '30" to 102 °17 '45 "E, (via Bangkok Fish Market), 12 January 1%1 ; USNM 
114623, juvenile female, 645 mm, Solomon Islands, New Georgia, 1944, W. M. Chapman; USNM 176717, juvenile female, 645 mm, 
Australia, Queensland, Great Barrier Reef near Brisbane, 8 April to 29 May 1952, University of Miami, Department of Zoology; USNM 
114627, female, 703 mm, Solomon Islands, New Georgia, Wana Wana Island, 22 May J944, W. M. Chapman; GVF Reg. No. 99, 
female, 724 mm, Tuamotu Archipelago, Raroia Island, 25 July 1952, R. R. Harry and others; AMS IA.1285, female, 735 mm, Lord 
Howe Island, December 1922, R. Baxter; USNM 114626, immature male, 735 mm, Solomon Islands, New Georgia, Wana Wana 
Island, June 1944, W. M. Chapman; DM 4618, female, 840 mm, Cook Islands, Palmerston Island, 1960, J. C. Burland; USNM 
140967, female, 853 mm, Marshall Islands, Eniwetok Atoll, SW passage, 26-30 May 1946, L. P. Schultz et al.; USNM 140966, female, 
930 mm, Marshall Islands , Bikini Atoll, Bokoro Chanel, 6 April 1946, L. P . Schultz and V. E. Brock; AMS IB.6006, teeth and skin 
fragments of female, 940 mm (holotype of Galeolamna coongoola), Australia, Queensland, Swain Reefs, Gillett Cay, 14 October 1962; 
AMS lB. 6009 , some teeth, skin fragments, and pelvic fin with clasper of male, 1,448 mm (paratype of Galeolamna coongoola) , 
Australia, Queensland , Swain Reefs, Capre Cay, 22 October 1962, R. Marshall; USNM 50860, head and skin of female, 1,480 mm 
(holotype of Carcharias nesiotes), Hawaiian Islands, French Frigate Shoals, 1902, Albatross; AMS IB.2334, two upper and seven lower 
teeth of female, 1,481 mm (holotype of Galeolamna tujiensis), Papua, off Tufi Harbor, I October 1948, Fairwind; RNH 7377, head 
and skin of female, ca. 1,540 mm [holotype of Carcharias (Prionodon) amblyrhynchos), Java Sea near Solombo Islands, P . Bleeker; 
W AM P .2503, jaws (holotype of Galeolamna Jowlen) supposedly from male, ca. 1,675 mm, Western Australia, Exmouth Gulf, South 
Muiron Island, 20 October 1943, S. Fowler . 

Carcharhinus wheeleri n. sp. 
Figures 50, 51 

Diagnosis.-Moderate-sized sharks, up to 1.72 m long, usually lacking an interdorsal ridge; apical tip and trailing margin of first dorsal 
fm white; trailing margin of caudal fin prominently edged with black; tips and trailing margins of other fins dusky to black; snout 
moderately short and bluntly rounded; internarial width 1.0-1.3 in preoral length; origin of first dorsal fm over or just anterior to inner 
pectoral corner; apex of first dorsal sharply rounded to acute; origin of second dorsal in front of or over anal fm origin; height of 

13-1-13 
second dorsal 2.8-4.1 % TL and 1.0-1.5 in length of its rear tip; dental formula usually 12 or 13-1-12 or 13 but may be 

III 



a 

c 

'~ .::.: ..... 

. . 

Figure SO.-Ouchtll'hinus wheeleri n. sp., holotype, USNM 197418, 1,322 mm TL, male from Red Sea: a, left side (dotted Une towards apex of first dorsal fm indicates extent 01 
white mark on tip); b, underside of bead; c, enlarged left nostril. 

Figure SI.-Carchtll'hinus wheeleri n. sp., bolotype, USNM 197418, 1,322 mm TL, male from Red Sea: right upper and lower teeth (sympbysis to tbe rigbt); inset teeth an 
enlarged fifth upper and lower teeth . 
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13 or 14-1 or 2-13 or 14 . . 
12 or 13-1-12 or 13 ; upper teeth moderately narrow, oblique, concave to notched laterally, with slightly coarser serrations basal-

ly; lower teeth erect, serrated; no obvious discrete series of enlarged hyomandibular pores alongside comer of mouth; precaudal centra 
110-117; caudal centra 102-112; total centra 210-227; diplospondyly begins from one-third to halfway along pelvic base; diplospon
dylous centra regular in length; penultimate mono spondylous centrum 1.6-1.8 times wider than long. 

This western Indian Ocean-Red Sea species is very similar to the Indo-Pacific amblyrhynchos but differs in having a white-tipped 
first dorsal fm, shorter prenarial and preoral lengths, and usually in having one less tooth on each side of the upper jaw. None of these 
characters is exclusive. Prenarial and preoral proportions overlap (Table 54, Fig. 52). 

a 
'5 

.0 -... 
§ 

~ 35 

~ 
~ 

30 

-;; 

~ 
J: 25 

20 

b 
90 

85 

j 

B 8.0 

[ 
75 

-

~ 70 

.t 

65 

60 

o· 

600 800 

. 0 

0 

Table 54.-Proportional dimensions indicating differences between Carcharhinus wheeleri 
and C. amblyrhynchos. 

Species 

wheeleri 
amb/yrhynchos 

1000 1200 

Total I('n~th lmm) 

Prenarial 
length Preoral length Preoral 

as % TL as % TL Prenarial 

Range Mean Range Mean 

2.4-3 .2 2.8 6.4-7.9 7.2 
2.4-4.2 3.5 5.8-8 .7 8.0 

o wh",clen 
• dmhh'fh~'nchos 

1400 ,600 

o wheeler! 
• Jmhl\'rhl n(ho~ 

No. of Size range 
Range Mean specimens (TL, mm) 

2.4-2.9 2.6 8 521-1 ,322 
2.1-2.6 2.3 15 600-1,540 

Figure 52.-Proportional dimensions iodicating differences belween Carcharhinus 
wheeleri n. sp. and C. amblyrhynchos: a, prenarial length as percent of lotal length 
versus 10lallength; b, preoral length as percent of lotallength versus totallengtb. 

L-~--~60~0--~--8=0~0--~--'~OOO=-~--~'~20~0--~~'~'0~0--~~1600 
Tnt~1 ll'n":lh (mm J 

The white marking on the first dorsal was present on all specimens of wheeleri examined by me, and was noted also in the descrip
tions by Fourrnanoir (1961), Wheeler (1963), and Bass et al. (1973) of their western Indian Ocean material. In contrast to this I did not 
observe white markings on any of the numerous specimens of amblyrhynchos from the Indo-Pacific which I saw during the course of 
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the study. However, recently Fourmanoir 18 advised me that one of two specimens of amblyrhynchos caught together at New Caledonia 
had a white-edged first dorsal, and likewise Johnson 19 provided data and dorsal fins from white-marked specimens from the Tuamotu 
Archipelago. Johnson noted that "this tendency for a very small percent of the local population of C. amblyrhynchos to possess white 
fringed fIrst dorsals is within the range of normal diversity for the species. None of these specimens, however, have possessed as notable 
a white-fringed fIrst dorsal as that pictured" [in the color photograph of a Red Sea specimen in Doubilet (1975)]. The two dorsal fms 
sent by Johnson confIrm this latter observation-the white edging on the trailing margin is much less regular, narrower, and extends 
onto less of the apex of the fm than in wheeleri. Moreover, Johnson advised that his white-marked Tuamotu specimens did not differ 
in preoral length from normal amblyrhynchos, thus contrasting with the shorter snouted wheeleri. 

Although the above evidence does not lend unequivocal support to my proposal that wheeleri should be recognized as a separate 
species, it does not negate it insofar as all the specimens concerned were still able to be ascribed either to wheeleri or to amblyrhynchos. 
Other support, albeit meager, for upholding wheeleri is the limited sympatry of the two species evidenced by Bass et al.'s (1973) account 
of one specimen of amblyrhynchos from off the northwest coast of Madagascar, and the suggestion of behavioral differences given in 
the caption to the photograph of wheeleri·in Doubilet (1975) which states the "Though resembling the aggressive Indo-PacifIc gray reef 
shark [=amblyrhynchos], it behaves quite differently, fleeing if confronted by a diver." 

Nomenclatural discussion.-This species, which is common in the western Indian Ocean and is present also in the Red Sea, has been 
reported under several different names, but none of these is available for it. The new specifIc name proposed for it here is in honor of J. 
F. O. Wheeler, formerly Director of the East African Marine Fisheries Research Organization, whose 1953 account of it, as Car
charhinus amblyrhynchos, from the Mauritius-Seychelles area is the first defmite record that I have been able to find. In a later and 
fuller account, Wheeler (1963) recognized it as amblyrhynchus but without giving reasons for the emendation of the name. The species 
has also been reported by Fourmanoir (1961) as amblyrhynchus, by Klausewitz (1959) as menisorrah, and by D' Aubrey (1964) and Bass 
et al. (1973) as spal/anzani. A fuller synonymy, including citations as bleekeri and leucas, is given in Bass et al. (1973). An underwater 
color photograph of a Red Sea specimen is reproduced in Doubilet (1975). 

Description (see also Table 55).-Moderately large sharks, growing to at least 1.7 m TL. Midline of back between dorsal fms smooth, 
lacking an interdorsal ridge in some preserved specimens and perhaps in all in life, but with a faintly raised dermal ridge in other 
preserved specimens, possibly an artifact from preservation. Upper precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed, overlapping, subcircular in outline in small specimens, more nearly rhomboid in larger, each with 
three to fIve longitudinal ridges and corresponding short but sharp-pointed posterior marginal teeth in small specimens, seven to nine in 
larger. 

Snout moderately short and rather bluntly rounded in contour. Anterior margin of eye is slightly forward of front of mouth. Nostrils 
strongly oblique, slitlike, the anterior margin of each with a low lobe. 

D al f u1 13-2-13 . h f" d d fallin . h' h 13-1 or 2-13 . h h hr ent orm a 12-1-12 m tree 0 slX speclffiens counte , an g Wit m t e range 12 or 13-1 or 2-12 or 13 m t e ot er t ee 

specimens. Upper teeth rather narrow, oblique except for the fIrst two or three series on each side of symphysis, their lateral margins 
concave to notched, their medial margins weakly concave to sinuous, both margins serrated, the serrations larger basally, particularly 
on the lateral margins; two, occasionally one, small symphysial teeth. Lower teeth narrow, erect except for the most lateral series, both 
margins concave, weakly serrated, the serrations only on the tips or distal parts of the cusps of the paramedian teeth but extending 
down onto the bases in the teeth toward the corners of the mouth; one, occasionally two, small symphysial teeth. 

First dorsal fin moderately high, its apex acute to sharply rounded; origin of first dorsal over or just anterior to inner (posterior) cor
ner of pectoral fm . Second dorsal fIn moderately high and long, sub equal to anal fin; length of second dorsal rear tip 1.0-1.3 times (ex
ceptionally 1.5) second dorsal height; origin of second dorsal slightly anterior to or over anal fm origin. Pectoral fins moderately long 
and noticeably narrow distally; origin of pectorals below the fourth gill opening or between the level of the fourth and fifth gill open
ings; outer corner of pectoral when latter is adpressed to trunk so that its anterior margin is horizontal reaches behind level of first dor
sal axil to as far as first dorsal rear tip. 

Color was described by Wheeler (1963) as "When freshly caught the back is bronze with a glistening sheen. On the sides the colour 
fades into white. A broad strip of bronze passes obliquely down from the region of the pectoral and fades towards the region of the 
pelvics. The fIrst dorsal fm is brown or bronze like the back but has a white or whitish tip fairly sharply marked and extending down the 
trailing edge. The second dorsal is brown like the back or somewhat darker and the upper surfaces of the pectorals are brown, darker 
than the back, and merging into blackish at the tips. The undersides of the pectoral tips are blackish fading gradually into white and the 
trailing edges of these fins are also edged with black. The lower part of the lower lobe of the caudal and the trailing edge to the tip of the 
dorsal lobe are blackish. The free edges of the anal and pelvics may be gray merging into white. 

"The rich bronze or copper colour of the fresh specimens from the banks of the Mauritius-Seychelles area becomes dull after death. I 
have records of pale blue grey, pale brown grey, greyish olive and grey with very faint darker cross-bars among specimens brought in 
from East African waters with all the fins except the white tipped DI darker than the back." 

Vertebral counts of four specimens ar~ given in Table 55 and of another two specimens in Table 56. Precaudal counts of 110-117 and 
total counts of 210-220 were reported by Bass et al. (1973) for nine specimens from the southwest Indian Ocean. 

18p . Fourmanoir , Office de la Recherche Scientifique et Technique Outre-Mer, Centre de Noumea, B.P. No.4, Noumea, New Caledonia, pers. commun. February 1977 

19R. Johnson, Director, S.E .A. Institute, Inc., 2018 Pacific Ave., Long Beach , CA 90806, pers. commun. January 1977 . 
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Snout tip to 
outer nostrils 
eye 

mouth 
1st gill opening 

3d gill open ing 
5th gill opening 
pectoral origin 
pelvic origin 
1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 

lower caudal origin 
Nostrils 

distance between inner 
corners 

Mouth 
width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 

3d 
5th 

Eye 

horizontal diameter 
I St dorsal fin 

length 0 f base 
length posterior margin 
height 

2d dorsal fin 

length 0 f base 
length posterior margin 
height 

Anal fin 

length of base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 

length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 
total 

Table 55.-Carcharhinus wheeleri n. sp., proportional dimensions in percentage of total length. 

Q 521 mm 
Reunion 

MNHN 8001 

2.8 
7.0 
7.2 

18 .6 

20 .8 
22.1 
21.8 

46.9 
29.3 

58.4 
59.2 

69.2 

5.6 

7.5 
5.0 

0.5 
0.4 

2.3 
2.7 

2.2 

2.9 

9.4 

3.6 
8.6 

4.2 

3.5 
2.9 

4.0 

3.4 
3.0 

4 .9 
17.9 
12.2 
7.9 

4.8 
5.5 
4.4 

29 .2 
14.2 

11.2 
10.4 

115 
112 
227 

Q 539 mm 
Gulf of Aden 
BMNH 1925 . 

7.20.7 

3.2 
7.5 

7.9 
19.2 

21.4 
23.3 
22 .3 
46.2 
29.3 
57.4 

58 .8 
70.1 

69 . 1 

6.1 

7.6 
5.0 

0.5 
0.5 

2.6 
3.1 
2.4 

2.9 

10.2 
3.3 
8.6 

4.8 

3.3 
2.8 

4.4 

3.3 
3.1 

4.8 
17 .9 
11.9 
8.5 

5.0 
5.9 
4.7 

29.9 
14. 1 

11.1 
11.5 

III 
102 
213 

d607mm d677mm d757mm 9 1,145mm d l,220mm d l,322mm 
~~ ~~ ~~ ~~ ~~ ~~ 

NMV 61.441 NMV 61.441 NMV 61.448 NMV 61.446 NMV 61.441 USNM 197418 

3.0 
7.1 
7.7 

20.3 

22.3 
24.3 
23.6 
48 .5 
30.4 
59.6 
60.1 
71.7 

70.7 

6.4 

8.1 
5.3 

0.4 
0.5 

2.3 
2.5 
2.0 

2.8 

9.6 
4.1 

10.6 

3.6 

3.9 
3.6 

4.0 
3.6 
3.1 

5.1 
19.0 
15 .2 
8.6 

4.6 
4.9 
5.1 
1.8 

28.9 
15 .0 

10.9 
9.7 

13-2-13 
12-1-12 

2.7 
6.9 
7.8 

19 .5 
21.7 

23.6 
23.3 
49 .0 

31.2 
64.4 
64.8 
71.7 

70.7 

6.6 

8.7 
5.2 

0.4 
0.5 

3.0 
3.1 
2.4 

2.9 

9.3 
4.1 

10.6 

4.1 
4.4 

3.0 

4.4 
4.0 
3.8 

5.3 
18.2 
15.5 
9.0 

4.7 
4 .9 
5.6 
1.8 

28.8 
13.8 

11. 7 

10.8 
13-1-13 
12-1-12 

2.6 

6.6 
7.0 

19.0 
21.1 
22.7 
21.8 
46.5 
29 .9 
59.2 

59.3 
70.7 

70.2 

5.9 

7.8 

5.0 

0.4 
0.5 

2.5 
2.9 
2.6 

2.4 

8.3 
4.1 

10.7 

4.1 
3.8 

3.7 

4.0 

3.8 
3.7 

5.0 
18 .2 
14.7 
10.8 

4.8 
4.8 
5.2 
1.7 

29 .8 
14.4 

10.5 
9.3 

13- 1-13 
13-1-13 

114 

103 
217 

3.0 
6.9 
7.1 

18.8 
21.6 
23.5 
23.1 
52.1 
31.6 
63 .7 
63 .9 
75.1 

74.5 

7.1 

10.8 
5.5 

0.4 
0.5 

2.9 

3.2 
2.5 

2.1 

9.6 
5.1 

10.5 

4.2 
4.5 
4.1 

4 .6 
4.1 
4.3 

6.3 
21.4 
18 .6 
10.3 

5.4 
6.0 
6.8 

26.5 
15 .5 

14.9 

2.6 
6.2 
6.5 

19.3 
21.7 
23.7 
22.8 
49.7 
31.4 
63.4 
63.7 
74.9 

74.4 

6.7 

9.6 
5.3 

0.4 
0.8 

2.5 
3.0 
2.5 

2.0 

9.2 
4.3 
9.0 

3.9 
4.0 
3.3 

4.7 

3.9 
3.5 

5.5 
18.3 
14.6 
9.3 

5.4 
5.1 
5.0 
7.3 

25.7 
13.3 

12.7 
10.9 

13-1-13 
12-1-12 

2.4 
6.3 
6.4 

19.7 
22.3 
24.2 
23.4 
50.3 
31.1 
64.6 
64.8 
76.5 
75.9 

6.4 

9.9 
5.3 

0.5 
0.5 

2.9 
3.3 
2.6 

1.9 

10.2 
4.7 
8.9 

4.2 
4.2 

3.2 

4.0 
3.7 
3.2 

5.8 
18.2 
15.4 
9.2 

5.6 
5.4 
5.6 
7.5 

23.8 
13.0 

12.3 
12.1 

13-2-13 
12-2-12 

115 
102 
217 

Table 56.-Vertebral numbers in two speci mens of Carcharhinus wheeleri. 

Specimens 

ISZZ 10687 

USNM 197675 

Red Sea 
Kenya 

Precaudal 

116 
112 

Range (including counts from Table 55) 111 -1 16 

115 

Caudal Total 

108 224 

102-112 213-227 



Centrum diameter considerably greater than centrum length even in longest monospondylous centra at posterior of abdomen. 
Diplospondylous centra regular, and only slightly shorter than monospondylous centra. Diplospondyly begins above the anterior third 

. . length 
or the nuddle of the pelvIc base. The diameter of penultimate monospondylous centrum was 0.55-0.62 (mean 0.59) and the 

lengfh penultimate monospondylous centrum was 1.06-1.20 (mean 1.13) in six specimens. 
length first diplospondylous centrum 

The smallest free-living specimen I have seen was 6IJ7 mm TL, while the largest embryo was 555 mm. Three mature males examined 
were 1,220,1,235, and 1,322 mm TL, with clasper lengths equal to 7.3, 7.7, and 7.50/0 TL, respectively. Wheeler (1953,1963), Four
manoir (1961), and Bass et aI. (1973) have reported extensively on this species, including its biology, variously under the names 
amblyrhynchos, amblyrhynchus, or spallanzam. Wheeler's accounts are of specimens mainly from the Mauritius-Seychelle area but 
also include some from Zanzibar or the East African coast, FourrnanOir's material was from off Madagascar, while that of Bass et aI. 
included specimens from the St. Brandon area north of Mauritius, from off Madagascar, and from the Mozambique and northern 
Natal coasts. Some of their conclu ions are in Table 57. 

Table 57.-"Iumber of embr}o, per liller , ile at blfth, \ile at matunt), and 
mnimum ,Ile of Carcharhmul .. hulert 

o of embr}os per 
litter 

Total length "hen 
born 

Total length at 
exual matum} 

Female 

'Iale 

\laXlmum total length 
Female 
\1ale 

Wheeler 
(1953, 1963) 

Range (mean) 
1-4 (2 4) 

n 9 

ca mm 

1.250 mm 
1,120-1,400 mm 

1,'20 mm 
1,60 mm 

Fourmanolr B et al 
(1%1) (1973) 

Range (mean) Range (mean) 
2·4 (3 2) 1-4 (2 ) 

n -1 n 3 

-60 mm 

ca 1,350 

ca. I mm 

Wheeler noted that males were sexually mature at lengths between 1,120 and 1,400 mm, while the smallest pregnant female he saw 
was 1,250 mm. 

Distribution (see also Material examined).-Present records of thiS specie are confined to the Red Sea and the we tern to central In
dian Ocean. All of my material is from the Red Sea except for one specimen each from the Gulf of Aden, Kenya, and Reunion. Wheeler 
(1953, 1963) reported the species (as amblyrhynchos and amblyrhynchus) as abundant in the Mauritius-Seychelles area, and noted it 
was present at Zarlzibar and the "East African coast~' FourmanolT (1961) recorded it (as amblyrhynchus) as common on the west and 
northwest coasts of Madagascar. D' Aubrey (1964) mentioned it (as spallanzam) as being recorded from Mozambique (Bazaruto Island) 
and from the northeast coast of South Africa (Sordwana Bay), while Bass et al . (1973) ummarized the above records of its distribution. 

Material examined.-Holotype: USNM 197418, mature male, 1,322 mm, Red Sea, 1962, E. Clark. Paratypes: M H 8001, female 
embryo, 521 mm, Indian Ocean, Reunion; BMNH 1925 .7.20.7-8, female embryo, 539 mm, and male embryo, 555 mm, Gulf of Aden, 
A. Ehrenreich; MSNG C.E. 34564, male, 595 mm, Red Sea, Dissei Island, 1892, Scilla; MV 61.441, three males, 6IJ7, 677, and 1,220 
mm (the last mature), Red Sea, Hasani Island, 1895; USNM 197675, male, ca. 670 mm, Kenya, Tiwi, 19 December 1961, . Mitton; 
ISZZ 10687, male, 720 mm, Red Sea, Koseir, C. B. Klunzinger; NMV 61-448, two females, 750 and 1,290 mm, and male, 757 mm, Red 
Sea, Ravaya, 1897; NMV (no number), male, 890 mm, Red Sea; NMV 61-446, female, 1,145 mm, Red Sea, Daedalus Rocks, 1897; 
NMV61-431, female, 1,200mm, Red Sea, Daedalus Rocks, 1897; SMF4363, dried, mounted skin of mature male, 1,235 mm, Red Sea, 
Farasan Islands, Sarsa Island, 27 November 1957, W. Klausewitz. 

Carcharhinus albimarginatus (RUppeU, 1837) 
Figures 53, 54 

Carcharias albimarginatus RUppell, 1837:64, pI. 18, fig. I. Several specimens were taken but no type material designated by 
Ruppell; Red Sea, Ras Mehamet. Klausewitz (1960:293) designated a lectotype. 

Eulamia (Platypodon) platyrhynchus Gilbert, 1892:543-544. Several specimens obtained but no details are given of type 
material; Revillagigedo Islands (Clarion and ~.,)corro), also one specimen from Magdalena Bay, Lower California. Rosenblatt 
and Baldwin (1958:151) designated a lectotype. 
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Figure 53.-Carcharhinus albimarginatus, UCLA 55-306, 1,066 mm TL, female from Cocos Island, Costa Rica: a, left side; b, underside of head; c, enlarged left nostril; d, 

underside of head of USNM 140963, 1,540 mm TL, female from Marsball Islands. 

Figure 54.-Carcharhinus albimarginatus, UCLA 58-292, 2,157 mm TL, from eastern Pacific, Clipperton Island: right upper and lower teeth (symphysis to the right); inset 
teeth are enlarged fifth upper and lower teeth. 
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Tab le 59.-Vertebral num bers In two speci mens of Carcharhln us 
albimarglnatus. 

Specimens Precaudal Caudal 

UCLA 48·1 Mexico: Baja California 125 104 
SU 13503 Galapagos Islands 122 109 
Range (including counts from Table 58) 116·125 100-109 

Total 

229 
231 

216-231 

begins above anterior third to middle of pelvic base. The d~en~ of penultimate monospondylous centrum was 0.55-0.60 (mean 
lame er 

0.58) and the length penultima~e monospondylous centrum was 1.04-1.15 (mean 1.09) in four specimens. 
length first diplospondylous centrum 

The smallest free·living specimen seen by me was 625 mm TL, and the largest embryo 683 mm. Of the few males seen, one of 
1,825 mm was mature with a clasper length of 8.6070 TL. Fourmanoir (1961), reporting on material from the west coast of Madagascar 
(measurements of 25 specimens and total lengths of another 68), stated that the size at birth ranges from 550 to 800 mm, that there 
are 6-8 in a litter, that maturity (of females?) is reached at more than 2,150 mm, and that maximum length is 3 m (thOUgh the largest 
specimen actually recorded by Fourmanoir was 2,750 mm). Measurements of clasper length given by Fourmanoir (1961, tables 
following p. 52) indicate that males of 1,840 mm TL are mature. Gohar and Mazhar (1 964) described a male , 1,680 mm long, from 
the Red Sea as being mature with a clasper length of 9% TL. Wheeler's valuable accounts (1 953, 1963) of 429 specimens from the 
Mauritius-Seychelles area (including measurements of 5, and data on reproduction for many others) agree well with my data and 
those of Fourmanoir; some of Wheeler's findings are that the number of embryos can range from 1 to 10, that males approach sex
ual maturity at 1,650-1,730 mm and are fully mature at 1,800 mm, and that maturity in both sexes is reached when the sharks are 
about 3 yr old. Bass et al. (1973) summarized the above data, as well as their own, for the western Indian Ocean. Their material in
cluded a litter of six embryos; their smallest mature male and female were 1,740 and 1,990 mm; and their largest specimens were 
2,040 mm for male and 2,080 mm for female. 

Distribution (see also Material examined).-Localities represented by specimens. seen by me are: Red Sea, Philippine Islands, 
Solomon Islands, Marshall Islands, and the eastern Pacific including Baja California (Magdalena Bay) and the offshore islands 
southwards (Revillagigedo, Clipperton, Cocos, and Galapagos). Kato et al. (1967) reported albim arginatus from off Guatemala and 
Colombia, and Kato and Carvallo (1967) found it was common at the Revillagigedo Islands (Socorro and San Benedicto, but not at 
Roca Partida, 65 mi to the west of Socorro). Accounts of the species from the western Indian Ocean include those of Wheeler (1953 , 
1963) from the Mauritius-Seychelles area, Fourmanoir (1961) from Madagascar, and Smith (1 957) from northern Mozambique; a 
more recent and detailed survey by Bass et al. (1973) incorporated these and other records, and gave albimarginatus a long coastal 
distribution from Tanganyika to northern Natal, and also reported it as common off Madagascar and many offshore islands and ex
tending to as far east as Chagos Island. Martens (1876) reported it from the Strait of Makassar, Nakamura (1936) from Taiwan, and 
Bryan (1973) from Guam. Fourmanoir (see footnote 18) advised me that he has taken it off New Caledonia. Despite the above wide 
distribution in the Indian Ocean, western Pacific, and eastern Pacific, there is as yet no record of albimarginatus from Australia. 
Also it was not found in the extensive survey of the central Pacific (centered on the Hawaiian Islands) reported by Strasburg (1958) 
nor in that of the Hawaiian Islands by Tester (see footnote 4). 

Material examined.-UCLA 48-1, male embryo, 310 mm, Mexico, Baja California, near Magdalena Bay, 7 September 1948; SIO 
48-271, male embryo, 315 mm, Mexico, Baja California, near Magdalena Bay, 7 September 1948; UCLA 58-292, female embryo, 497 
mm, Clipperton Island, 11 August 1958, W. Baldwin and party; SIO 60-122, female embryo , 532 mm, Mexico, Revillagigedo Islands, 
Socorro Island, 31 March 1960, H. R. MacMillan; SU 12578, female embryo , 625 mm, Mexico, Revillagigedo Islands, Clarion Island, 
R. E. Snodgrass and E. Heller; SU 13667, female embryo, 683 mm, Philippine Islands, Dumaguete, June 1931 , A. W. Herre; USNM 
196794, male, 702 mm, Revillagigedo Islands, Socorro Island, 20 January 1962; CNHM 41900, female, 715 mm, Costa Rica, Cocos 
Island, 22 February 1941, L. P. Woods; SU 13503, male, ca. 735 mm, Galapagos Islands, Albemarle Island, Tagus Cove, 9 January 
1929, A. W. Herre; USNM 196793, male, 752 mm, Revillagigedo Islands, Socorro Island, 19 January 1962; UCLA 55-121, male, 775 
mm, and female, 857 mm, Mexico, Revillagigedo Islands, San Benedicto Island, 14 April 1955; USNM 220997, female, 815 mm, 
Solomon Islands, New Georgia, 1944, W. M. Chapman; USNM 46847, female , 908 mm [lectotype of Eulamia (Platypodon) platyrhyn
chus], Mexico, Revillagigedo Islands, Socorro Island , 1889, Albatross; UCLA 53-51 , female, 930 mm, Mexico, Revillagigedo Islands, 
Socorro Island, 18 March 1953, Paolina T; SMF 3582, dried and mounted, immature male, ca. 1,000 mm (lectotype of Carcharias 
albimarginatus), Red Sea, Ras Mehamet, 1834, E. RUppell ; UCLA 55-306, female , 1,066 mm, Costa Rica, Cocos Island, C. E. Blunt; 
NMV 61-442, female, 1,130 mm, Galapagos Islands, 1901, Jordan; USNM 140963, female, 1,540 mm, Marshall Islands, Eniwetok 
Atoll, 26 May 1946, L. P. Schultz and crew of Bowditch; USNM 197389, mature male, 1,825 mm, Revillagigedo Islands, Socorro 
Island, 3 August 1962, S. Kato; UCLA 58-292, jaws of adult, 2,157 mm, Clipperton Island, 17 August 1958, W. Baldwin and party; 
also SMNS 1641, jaws only, Red Sea, Koseir, 1869, Klunzinger . 

Carcharhinus obscurus (Lesueur, 1818) 
Figures 55, 56 

Squalus obscurus Lesueur, 18 18:223-224, pI. 9. No type material mentioned, nor locality other than "North America" in title. 
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Figure SS.-Carcharhinus ob curus, l'ClA 58-373, 961 mm TL, female from Baja California: a, left side; b, underside of head; c, enlarged left nostril. 

r-J 
' ...... t •. ,. _ 

Figure S6.-Carcharhinus obscurus, CLA 63-678-5A , 3,211 mm Tl, male from California: right upper and lower teeth (symphysis to the right); inset teeth are fifth upper and 
lower teeth. 

Carcharias (Prionodon) obvelatus Valenciennes in Webb and Berthelot, 1844: 103-104, pI. 26. Holotype, female, 800 mm, Canary 
Islands. 

Carcharias macrurus Ramsay and Ogilby, 1887a: 163-164. Holotype, male, 34 ~ in (874 mm), Port Jackson, New South Wales, 
Australia; 1887b:I024. Correction of error in original description. 

Galeolamna (Galeolamnoides) eblis Whitley, 1944:252-255, text fig. 1. Holotype, female, 950 mm, Western Australia, off Bald 
Head, towards Breaksea Island; "allotype:' male, 1,375 mm, Western Australia, Pelsart Island in Houtmans Abrolhos; AMS card 
catalogue also list as paratype a female, 950 mm, Western Australia, off Bald Head; while Whitley cites as additional specimens a 
pair of jaws in the Fisheries Office, Geraldton, Western Australia, and a female, 935 mm, in the Western Australian Museum, 
both from Western Australia. 

Carcharinus Iranzae Fourmanoir, 1961:40, pI. 13, fig. C, table on p. 69. No type material designated but measurements are given 
of three specimens of 2,270, 2,420, and 2,510 mm, and two others of 2,570 and 3,200 mm are mentioned; west coast of Madagascar. 
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DlOgnosis.-large sharks, up to 3.62 m long, with a low interdorsal ridge; tips of most fins frequently dusky but not black; snout 
moderately long and bluntly rounded; intemarial width 1.0-1.4 in preoral length; origin of first dorsal fin over or slightly anterior to in
ner pectoral orner; apex of first dorsal sharply rounded to pointed; origin of second dorsal about over anal fin origin; height of second 

. .. 14-1 or 2-14 14 or 15-1 or 2-14 or 15 
dorsal, 1.5-2.30"0 Tl and 1.6-2.1 m length of ItS rear tip; dental formula usually 14-1-14 but may be 13 to 15-1 or 2-13 to 15 or 

greater'·: upper teeth broad, oblique, concave laterally, uniformly errated; lower teeth erect to slightly oblique, serrated; no obvious 
di I..rete erie of enlarged hyomandibular pores alongside corner of mouth; precaudal centra 86-97; caudal centra 87-101; total centra 
I 3-194; diplospondyly begins above C'f slightly anterior to pelvic axil; diplospondylous centra regular in length; penultimate 
monospondylous centrum 1.0-1.2 times as wide as long. 

The combination of an interdorsal ridge, no conspicuous color pattern other than dusky fm tips, and broad upper teeth which are 
concave but not notched laterally is common to obscurus, galapagensis, plumbeus, and altimus. However, obscurus and galapagensis 
are distinct in having the first dorsal fin origin over or nearer to the pectoral inner comer rather than over or nearer to the pectoral axil 
as in plumbeus and alt/mus. The latter two species, and especially altimus, also have higher second dorsal fins than obscurus (see 
diagnoses). External differences between obscurus and galapagensis are not well marked, but obscurus has, on average, lower first and 
second dorsal fms as indicated in Table 60 and there are comparable differences in the relationship between these heights and the 
lengths of the rear tips of the fms. 

Alth )ugh the surest means of separating obscurus from galapagensis is by precaudal vertebral numbers (86-97 in obscurus, 103-109 
in galapagensLS) these species are also, with few exceptions, separable by habitat, obscurus occurring along continental coastlines, 
galapagensis off oceanic islands. 

Table 60.-Proportional dimen ions howing difference bel"een Carcharhinus obscurus and C. galapagensis. 

I s! dorsal heighl 2d dorsal heigh! lSI dorsal heigh! 2d dorsal rear lip 
as "0 TL as "0 TL I sl dorsal rear lip 2d dorsal height 

SpecIes Range ',,[ean Range l\!ean Range Mean Range Mean n 

ohscllnls 5.8-9.9 8.2 1.5-2.3 2.0 2.0-3.0 2.5 1.6-2. 1 1.9 22-27 
~alaf'a~en<is 9.1-12.1 10.7 2.1-3.3 2.6 2.5-3.4 2.9 i.3-1.7 1.6 25-32 

Nomenclatural discussion. -lesuer's (1818:223) description of obscurus, unsupported by type material or a definite locality other than 
", orth America," is not clearly definitive, but if it is taken in conj unction with his illustrations and in the light of species now known to 
be present reasonably establishes the name obscurus for the species long recognized under that name. Most features of the description 
and the il1u trations are in better accord with obscurus as generally recognized than with any other North American species. It has been 
pointed out by Dumeril (1865) that the illustrations in Lesueur of an upper and a lower tooth of obscurus are obviously reversed in 
term of the captions. 

The de cription of obvela(us Valenciennes in Webb and Berthelot (1844: 103) from the Canaries IS not very detailed, and the accom
panying illustration has limited value. The holotype in the Paris Museum (MNHN 3464) is a mounted skin of a very young specimen, 
about 60 mm long, probably an embryo judging by the teeth. The shape and length of the snout, the virtual lack of a lobe on the 
no tril , the pre ence of an interdorsal ridge, and the shape and position of the dorsal fins suggest obscurus rather than any other 
p ie. The height of the second dor al fin is 1.8070 TL, hence in agreement with obscurus rather than with the very similar galapagensis 

which ould be expected to occur at the Canaries. 

The holot) pe of the ea tern Au~tralian macrunls Ram ay and Ogilby, 1887a i a mounted skin in the Australian Museum (1.1155). If 
allo\\ilO~e 1 made for slight distortion of orne of its proportion during its preparation, viz the eye is too large and the first dorsal fin 

nglO I behind the inner (po terior) corner of the pectoral fin, it can be identified as obscurus. Other pecimens from eastern Au tralia, 
I a\l re oglllzed a "'uCTllTll~, induding one ( 1\1 lA.167) of comparable size to the holotype and from e sentally the same locality, 
\\ hi h \\a Illu tral~d b) 'lcCulloch (1921 :457, pI. 37), hOI\ no disagreement with obscurus in proportions, form, and vertebral count 

nd nfirrn th~ \ le\\ that mocrurlls I con pecific \\ ith o bscLir!ls. 
The h I I) pe," !lut) pc," and para type of the v\ elern Au tralian eblis Whitley, 1944 in the Australian Museum are all fragmentary, 
mpn In onl) Jaw , lecth, and ,mall pleccs of skin. The holotype jaw and teeth resemb le those of obscurus and have an ap-

14-2-14 
I f rmula 01 1~-I-r4 The \ertebral coun! of thc allotype (see p. 125) given by Whitley (1944:255) conforms to 

d th~ 11ll! !ration of the arne peclmen-the only one figured. The measurement given by Whitley for the holotype 
\ n Ignili" ln! Jlrtcrenl.:e t rom obscunl other than in the ,noutlength which i slightly longer, but 1 believe thi may 

b due I dlt f r n e In I. king Ihe IlIlJ urements, for another \\' estern u~tralian pecimen (W I. P . 7199) referable to eblis and 
ur d b me ~t I ble 61) doe not hu\\ this difference. \\ hllle) him elf (1944:255) noted that eblis i "mot clo ely allied to 

n ( lib) from. e \ 'luth Wales, butthe Incomplete Interdorsal rtdge i again diagnostic; it is always complete in 
I tal m nl I n I borne Olll by e amination of the holotype of l1IacnmlS in \\hich the middor al ridge, as in other 

n t completel unite Ihe t\\ 0 dor al tim." 
~) In Ihl \\ ~ Ian Au tralian 'Iu eum, from a female of 935 mm II hich Whitley cited a an additional 

I IlHlllula of 16-2-16 d '· , ... bl b f 15-1-14 an eem,luenlttla e as rue lyUTl/s. 

man Iller leeth U\ Ihe upper and 10" er )a" 

I" 



Table 6 l. -Carch arh in us obscurus, proportional dimensions in percentage of total length . 

Snout tip to 
o uter nostri l 

eye 

mouth 

I st gill open ing 

3d gill opening 

5th gill opening 

pectoral origin 

pelvic origin 

1st dorsal origin 

2d dorsal origin 
anal fin origin 

upper caudal origin 
lower caudal origin 

Nostrils 

distan ce between inner 

corners 
Mouth 

width 

length 

Labial furrow lengths 
upper 

lower 

Gill opening lengths 

1st 

3d 

5th 

Eye 

horizontal diameter 

I st dorsal fin 

lengt h 0 f base 

length posterio r margin 
height 

2d dorsal fin 

length of base 
length posterior margin 

height 

Anal fin 

length 0 f base 
length posterior margin 

height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 

length 0 f base 

length anterior margin 

length distal margin 

length of claspers 

Caudal fin 

length of upper lobe 

length of lower lobe 
Trunk at pectoral origin 

width 

height 

Dental formula 

Vertebrae 

precaudal 

cauda l 

total 

'98 12mm Ci 834 mm 9866 mm d 915 mm Ci 948 mm 

Mexico Brazil d 863 mm Australia 

Baja Cali· Rio Grande Florida New South 
fornia do Sui Englewood Wales 

USNM SU USNM AMS 

46850 

3.9 
7.4 

7.4 
18.7 

21.1 

22.9 

22 .2 

49 .6 
29 .3 

63 .3 
62 .8 

73.0 
72 .8 

5.8 

7. 1 

4.6 

0.9 

0 .9 

2. 1 

2.7 

2. 1 

1.8 

11.7 

3.3 
7.5 

2.6 

3.3 
1.8 

3.9 

2.8 
2.6 

5 .5 
18 .0 
12.2 

8.5 

4.4 

5.3 

4.4 

26 . 1 

10.8 

11.1 

9.6 

88 

96 
184 

52870 

3.6 

7.5 

7.9 

18 .0 

20.5 

22.2 

21.3 

49 .6 

30.5 
63.2 

63.4 
73 .0 

72.4 

6.2 

8.9 
4.4 

0.4 
0.5 

2.6 

3. 1 

2.4 

2. 1 

10.2 

3.0 
6.8 

3.2 

3.6 
2.0 

3.5 

3.2 

2.6 

5.5 
16.9 
10.3 

8.3 

4.5 
4.8 

4.9 

2.6 

26.6 
11.0 

12.8 

10.5 
15-2- ? 
14- 1- 14 

92 

95 
187 

106546 

3.9 
8. 1 

8.4 

20 .3 

22 .3 

24.0 

22 .6 

51.0 

31.5 
63.7 

62.7 
73 .8 

73.1 

6. 1 

8. 1 
4.6 

0 .7 

0.7 

3.0 

3.7 

2.6 

2.0 

9.7 
3.0 

6.0 

3.4 

3.4 

1.9 

4 .2 

3.0 

2.7 

5.7 
17.6 
11.2 
8.3 

4.4 

4.8 

4.8 

2.8 

26 .7 

10.9 

13.1 

92 

98 
190 

IA.167 

3.7 

7.5 

7.8 

18.3 

21.4 

23 .6 

22 .6 

50.7 

31.6 

63 .3 
62 .5 
73 .7 

72.5 

6.0 

7.3 
4.5 

0.3 
0.4 

2.4 

3.0 

2.4 

2 . 1 

9.5 

3.3 
7.3 

3. 1 

3.6 

1. 8 

4.2 

3.5 

2.4 

5.4 
16.8 
11.5 

4.6 

4 .8 

4 .3 

26 .8 

11.5 

11.5 

10 .6 

90 

Sea of 
Japan 

Hamada 
UMMZ 

1790 16 

3.7 

7.9 

7.9 

19.2 

21.5 

23 .3 

21.7 

51.4 

31.2 
65 .0 
64 .7 
74.4 

74. 1 

6.3 

8.0 

4.4 

0.5 
0.7 

2.9 

3.6 

2. 6 

2.0 

10.0 

3. 3 
7.8 

3.0 

3.9 
2. 1 

4 .2 

3.4 

2.6 

5.4 
17.8 

13 .6 
8.5 

5.1 

4 .7 

5.2 

2.2 

26 . 1 

11.6 

11.5 

12.3 
14-2-14 
14-1 -14 

90 
94 

184 

Western 

Australia 

North Perth 
WAM 
P .7199 

3.4 
7.0 

7 .5 

18.7 

21.4 

23 .2 

21.6 

50.5 

31.7 

64 .6 
64 .2 
74 . 1 

73 .7 

5 .9 

7.4 
4 .4 

0.4 

0.4 

2.6 

3. 1 

2.4 

1.9 

8. 9 

2.9 
7. 5 

2. 5 

3.5 

1. 8 

3.5 

3.2 

2.5 

6. 1 
17 .2 
12. 1 
8.0 

4.2 

4.8 

4.5 

2.2 

26 .7 

11.6 

11.5 

11.1 
14-1-14 
14-1 -14 

91 
97 

188 

'Syntype of Eulamia (Platypodon) platyrhynchus. 

123 

9957 mm 
Red Sea 

Suez 
NMV 

61459 

3.5 

7.3 

7.5 

18.5 

21.4 

23 .3 

22.4 

51.5 

30.6 

63 .2 
63 .5 
74 .8 

74 .5 

6. 1 

7.6 

4.5 

0.3 

0.5 

2.6 

2.9 

2. 1 

1. 8 

9.7 

3.2 
7.7 

3.8 
3.6 

2. 1 

4 .2 

3.4 

2.7 

5 .6 
17.6 
12.5 
8.0 

4.5 

4 .6 

4.6 

26 .2 
11.3 

10.7 

10 .8 
14-1 -14 
13-1-13 

996 1 mm Ci 1,456 mm 

Mexico South 

Baja Cali · 9 1,260mm Africa 

fornia New Jersey Algoa Bay 
UCLA USNM USNM 

58·373 

4.1 

7.7 

7.9 

18.8 

21.3 

23 . 1 

21.8 

48 .9 

30.9 

61.6 
61. 1 

72.9 

71.8 

6.0 

7.6 

4 .3 

0 .4 
0 .5 

2.9 

3. 1 

2. 1 

1.7 

9. 1 

3.3 
8. 1 

3.6 

3.9 

1. 9 

4 .6 

3.4 

2 .8 

5.4 
17 .7 
13 .0 

8.8 

4.9 

5.4 

4.8 

27 . 1 

11.9 

11.6 

11.0 
14-1 -14 
IS - I-IS 

90 
90 

180 

196666 

3.4 

6.9 

7.3 

17 .9 
21.5 

22 .3 

20 .9 

51.3 
31.4 

63 .7 

63 .5 
73 .3 

72 .7 

6.0 

8.9 
4 .0 

0 .3 
0.6 

3.2 

3.7 

2.5 

1.5 

9.0 

3.6 
9.7 

3.6 
3.7 

2.3 

3.6 

3.5 
2.9 

6.3 
19.4 
15 .7 

9.8 

4 .7 

5 .5 

5.2 

26 .7 

12.4 

12.5 

10.7 
14-1-14 
?-?-? 

93 

101 
194 

197674 

3.4 

7.2 

7.5 

19.2 

21.7 
23 .3 

22 .7 

49 .6 

31.1 

63 . 1 
63 . 1 
73 .2 

72 .6 

6.2 

8.4 

4.5 

0.4 

0.7 

3.6 

3.6 

2.7 

1. 8 

9.8 

3.5 

9.0 

3. 1 
4 .0 

2.2 

3.8 
3.8 

3.2 

6.1 
18.8 
15.3 
9.7 

5.4 

5.5 

5.9 

2.5 

27. 5 

12.0 

12.5 
11.4 

15-2-15 
14-1-14 

91 
97 

188 

93,200 
Florida 

Sarasota 

2.6 

5.9 

5.9 

18.2 

21.7 

23 .9 

22 .7 

53 .6 

32.9 
65.8 

65 .3 
75.8 

75 .0 

6. 1 

10. 1 
3.6 

0 .6 

0.5 

3.3 
4.0 

2.7 

1.0 

9.7 
3.4 

9. 1 

4 .2 

2. 1 + 

4 .6 

3.2 

3. 8 

7.0 
21.6 
18.8 

5.8 

5.4 

6.3 

25 .8 
11.8 

14.4 
14.7 

15-2-15 
14-2-14 

89 
97 

186 



Fourmanoir's (1961 :40) account of iranzae from the west coast of Madagascar is brief, and comparison is made with leucas though 
e author suggested that iranzae showed more resemblance to obscurus which is also reported (on p. 76). Recognition of iranzae as 

I) bscurus is not possible from this account, and no type material a ppears to have been deposited. However, in a later paper Fourmanoir 
1964:57) synonymized iranzae with obscurus and reported on additional specimens. The new data provided, including first dorsal fin 

[Ieights,' confirm that the species is obscurus. 
Dumeril (1865 :372) pointed out that the type material of henlei Valenciennes in Milller and Henle, 1841 from Cayenne includes two 

.pecies. Elsewhere in this account (p . 71) I refer two of the three type specimens to porosus and designate one of these two as a lectotype 
of henlei. The third specimen, a mounted skin (A.9657) in the P aris Museum is in very poor condition, having lost its caudal and anal 
fillS, but my impression from examining it is that it agrees better with obscurus than with any other species . This specimen was iden
tified by Bertin (1939:72) as melanopterus but such identification must be discounted. 

The original material of platy rhynchus Gilbert, 1892 from the eastern Pacific included three species (see p. 118 of this account) of 
which one, represented by USNM 46850 from Magdalena Bay, can be identified as obscurus (see Table 61). Rosenblatt and Baldwin's 
(1958: 151 ) selection of a lectotype for platyrhynchus (here synonymized with albimarginatus) removed the Magdalena Bay specimen 
from consideration under that name. 

Although obscurus is now known to be present in the eastern Pacific, it has not, until very recently (Kato et al. 1967) been identified 
by that name but instead, for the most part and particularly in substantive accounts such as Rosenblatt and Baldwin (1958) and Kato 
(1964), has been referred to lamiella Jordan and Gilbert, 1883b. This referral is incorrect fo r as shown here (p . 174) the holotype of 
lamiella is identifiable as brachyurus GUnther, 1870. In Jordan and Gilbert's account of lamiella they mentioned, in addition to the 
holotype, a pair of jaws from a large specimen off lower California- these jaws were said to have considerably broader teeth than those 
of the juvenile holotype, and hence would be unlike adult brachyurus but would resemble obscurus. I have not been able to locate these 
jaws but it is conceivable that they were from an obscurus and that it was obscurus that Jorda n and Gilbert had in mind when describ
ing lamie/lao Be this as it may, the designated holotype of lamiel/a is brachyurus, hence lamie/la must be synonymized under that name. 

Description (see also Table 61).-Large sharks, growing to at least 3.6 m TL. Midline of back between dorsal fin s with a low dermal 
ridge. Upper precaudal pit strongly developed, lower pit weak . 

Dermal denticles close-packed, overlapping, subcircular in outline in small specimens, more nearly rhomboid in larger, each with 
three longitudinal ridges and three rather strong posterior marginal teeth in small specimens, but with five to seven ridges in larger 
specimens and up to five posterio r teeth . 

Snout moderately long, bluntly rounded in contour. Anterior margin of eye is above or slightly forward of front of mouth . Nostrils 
trongly oblique, slitlike, the anterior margin of each with a low, pointed lobe. 

I f I 14-1 or 2-14 . 8 f ' d 15-1 or 2- 15 . 14 or 15-1 or 2-14 or 15 . 5 d 14-1 or 2-14 . 
Denta ormu a 14-1 or 2-14 III 0 24 specimens counte ; 14-1 or 2-14 III 7; 14 or 15-1 or 2-14 or 15 III ; an 13-1 or 2-13 III 

4. Upper teeth broad, oblique except for the first one or two series on each side of symphysis, their lateral margins concave, their medial 
margin weakly concave basally but convex distally, both margins coarsely serrated, the serrations of uni fo rm size; one or two small 
symphy ial teeth. Lower teeth narrow, sometimes slightly expanded distally in large specimens (as figured here, Fig. 56) , erect or at 
most lightly oblique, both margins concave to notched basa lly, uniformly, and finely serrated ; one, or occasionally two, small sym
phy ial teeth. 

f· irst dorsal fin moderately low, its apex tending to be rounded, its anterior margin moderately to strongly convex; origin of first dor-
al fin usually above inner (posterior) corner of pectoral fin but sometimes slightly anterior though never fa rther forward than the 

postaior third of the inner (posterior) margin of pectoral. Second dorsal fi n moderately low and long, distinctly smaller than anal fin , 
lis distal margin almo t straight or at most weakly concave; length of second dorsal rear tip 1.6-2. 1 (mean 1.9) times second dorsal 
height: onglll of second dorsal about over anal fin origin. Pectoral fins moderately long, slender, pointed ; origin o f pectorals below the 
Ic\ el of the fourth gill opening or below and between the levels of the third and fourth gill openings; outer corner o f pectoral when lat
ter I adpre sed to trunk so that it anterio r ma rgin is horizontal reaches at least to first dorsal axil and usua lly fa rther back, to about 
halt \\ a, along the first dorsal rear tip in small specimens but to just behind the tip in large specimens. 

<.olor in life \\as described by Kato (1964, as lam lelia) as " Dorsal surface brownish-gray to dark gray; undersides white." A fter 
pre enation III dlcoholthe color is essentially the same although some specimens 1 have seen have had a streak of faintly paler colo r ex
tenuHlg fOf\\.:lrd along the tlank from above the pelvic base to about the first dorsal axil, cu tting off a similar streak of darker color 
bel \\ il; also ~\~ral specimens have had dusky-tipped or dusky-margined fin s, particu larly the pectoral, second do rsal, and caudal 
1111 

\ ertebrul.:ount ot 10 spe.:imen are given in Table 61 and of another 10 specim ens in Table 62. Bass et a l. ( 1973) record ed precaudal 
I.: unt f 79 (m.:an 91.1) and total counts of 175- 191 from 99 specimens from the east coast of ou thern Africa. 

cntrum dl meter noth.:.:abl} greater than centrum length except for last few monospondylous centra at posterior of abdomen which 
b ut qUcH~ or e\~n lightly longer than \\ Ide Diplospondylous centrum length regular. Diplospondyly begin above ax il of pelvic 

fill r lIghtl} ntenor 10 a II hut not farther forward than the posterior third of pelvic base. The ~ength of pen ul t imate monospo n-
diameter 

d lou cntr1l!n \a --100 (mean 0.95) and the length penultimate mono pondylou centrum was 1.24-1.8 1 (mean 1. 57) in 15 
length first dlplospondylous centrum 

m lIe I. app. rcntl) fr -ll\lI1g peelmen I ha\c een wa 55 mm TL , while the la rges t embryo was 863 mm. Springer ( 1938) 
n t d mbr 0 f 1- mOl 10 latc J anuar) oft Engle\\' od , la , \\ hile later ( 1960) he presented in formation that embryo are bo rn 

) mm) m[Mrablt: data are pro\lded by. Blge lo\\ and chroeder (1948) \\ ho suggested that birth size i usua lly 
p lI1len: i)'Aubre (19M ) \\ho no ted birth 51ZC a t3boul 900 mm 111 South fn can matena l; lark a nd vo n 

~~~ ____ ~124~ ________ ~ __________ ~ __________ ~ ________ __ 



Table 62.-VerlebraJ numbers in 10 specimens of Carcharhinus obscurus. 

Specimens Precaudal Caudal Total 

SU 52850 Brazil 93 100 193 
USNM 198163 Uruguay 93 97 190 
USNM 198163 Uruguay 92 92+ 184 + 
USNM 198163 Uruguay 94 
UCLA 60-15 Mexico. Baja Cali-

fornia 86 91 177 
SU 11592 Mexico. Mazatlan 86 87 173 
BMNH 1960. 1.5.5 Japan 89 96 185 
AMS IB .1377 Australia. New 

South Wales 91 94 185 
QMB 1.7976 Australia. Queens-

land 92 98 190 
'AMS 18.1609 Western Australia 87 87 174 
Range (including counts from Table 61) 86-94 87-101 173-194 

"'Allotype" of Galeolamna (Galeolamnoides) eMs. Count from Whitley (1944) . 

Schmidt (1965) who reported on a litter of seven embryos, 840-940 mm long, born at Cape Haze Marine Laboratory, Fla., in late 
December, and who noted that the largest embryos they found were 1,000 mm long; and Bass et al. (1973) who found that size at birth 
could range from 690 to 1,000 mm but was u ually between 800 and 900 mm in their very extensive sample from the east coa t of 
southern Africa. Clark and von Schmidt (1965) also gave data on 18 gravid females from Florida, of which 14 taken during winter 
months had embryos 430-700 mm long while the remaining four taken at the same time of year had embryos of 850-1,000 mm; they 
remarked that Springer's (1938) record of obscurus embryo sizes showed a comparable division into two distinct size groups and sug
gested that the gestation period may be 16 mo. Fourmanoir (1964) observed that one female from Madagascar taken in June had em
bryos 525 mm long while anothcr taken at the same time contained only eggs, and suggested that reproduction must extend over a long 
period. Bass et al. (1973) found no clear indication of seasonality in reproduction from their data for southern Africa, but there was an 
increase in the number of births from April to June. 

The number of embryos per litter has been recorded as 6-10 (mean 7.7) in 16 litters by Clark and von Schmidt (1965); as 9-12 (mean 
10) by D' Aubrey (1964); as 6-14 (mean 9.9) in 14 litters by Bass et al. (1973); and as 10 for one litter each by Springer (1938) and Four
manoir (1964). 

Of the few males that I have measured, all were juvenile or half grown, the largest 1,456 mm, and all immature with clasper lengths 
ranging from 2.1 to 2.8% TL. Evidence on the size at which maturity is reached in the male is rather scanty. Clark and von Schmidt 
(1965) recorded only two males, both mature, 2,990 and 3,160 mm long with clasper lengths of 8.1 and 8.9070 TL, from their Florida 
material. Springer (1960) gave data on "adult" males, presumably mature, over a size range of about 2,790-3,370 mm from the western 
Atlantic. Bass et al. (1973) provided more extensive data from southern Africa, which indicate that males mature at about 2,800 mm. 
They also reported that females are mature at lengths of 2,600-3,000 mm. The smallest gravid female recorded by Clark and von 
Schmidt (1965) was 2,890 mm. The maximum length recorded for obscurus is about 3,625 mm (Springer 1960) for a female; the same 
author indicated that males reach about 3,370 mm. These lengths are in close accord with Bass et al. 's (1973) findings of 3,570 and 
3,240 mm for females and males from southern Africa. 

Distribution (see also Material examined).-The distribution of obscurus from literature accounts includes both sides of the Atlantic, 
the northeastern Pacific, and the western Indian Ocean. This general distribution is confirmed here and extended to Australia and 
Japan, but records of obscurus from oceanic islands cannot, for the most part, be substantiated. Carcharhinus obscurus seems to be, 
essentially, a species occurring along continental coastlines in the tropics and temperate regions. The detailed range given below is based 
for the most part on specimens I have examined, supplemented by data from De Kay (1842), Firth (1931), Cadenat (1937,1950), 
Springer (1938, 1960), Fourmanoir (1961 as iranzae, 1964), Lowe (McConnell) (1962), Tibbo and McKenzie (1963), D'Aubrey (1964), 
Clark and von Schmidt (1965), Kato et al. (1967), Guitart Manday (1968), and Bass et al. (1973). 

Western Atlantic from as far north as Georges Bank (lat. 41 °20 'N) and southwards including Massachusetts, New York, New Jersey, 
Florida (both coasts), Cuba [according to Guitart Manday (1968)], the Gulf of Mexico (off mouth of Mississippi, and off Nicaragua 
and Costa Rica), British Guiana, Cayenne, and Brazil (Vitoria at middle coast of Brazil and Rio Grande do Sui in the south); eastern 
Atlantic from the Canary Islands in the north and southwards at Senegal and off Capetown; Red Sea and we tern Indian Ocean from 
Suez, the we t coast of Madagascar, and the east coast of Africa southwards to the tip of South Africa at lat.34 °37 'S [this and 
numerous other records, including a comprehensive literature, are given in Bass et al. (1973) who, in addition, provided an admirable 
and detailed account of the life history and migratory patterns of obscurus off southeast Africa]; both west and east coasts of 
Australia, from Houtmans Abrolhos, Perth, and Bald Head in Western Australia, from Moreton Bay in Queensland, and from Botany 
Bay in New South Wales; Japan at Hamada and Nagasaki; and in the eastern North Pacific from San Diego and southwards to the 
Gulf of California, and occasionally at the Revillagigedo Islands (Kato et al. 1967). 

Specimens identified as obscurus by Giinther (1880) from Ascension and Bermuda, and by the same author (1870) from St. Helena, 
have been examined by me in the British Museum and proved to be C. galapagensis, thereby making suspect Giinther's (1870) recogni
tion of obscurus from Madeira. This failure to distinguish obscurus from the very similar galapagensis, coupled with the knowledge 
that galapagensis is found principally off oceanic islands (see p. 131), means that doubt must also be cast on the reports of obscurus 
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from Bermuda by Beebe and Tee-Van (1933) from the Bahamas by Springer t196{), and from off San Juan, Puerto Rico, by Backus 
(1957). However, the evidence is far from conclu ive that obscurus is restricted to continental coastlines-in this account 1 identify as 
obscurus the type of obvelafus from the Canaries, as well as specimens from Japan-but in general this appears to be the essential 
nature of the distribution of the pecie. Certainly this view i in accord with earlier statements on the di tribution of obscurus (as 
lamiellp) in the eastern Pacific by Beebe and Tee-Van (1941) and Ro enblatt and Baldwin (1958). 

The presence of obscurus in the eastern North Atlantic is not at all well documented other than for adenat's (1937, 1950) records, 
and the Canarie pecimen (as obvelafu ). GUnther (1889) reported it, by name only, from Sierra Leone. Poll's (1951) account of trawl
ing off the west coast of Africa from just south of the Equator to lat. 22 '30' did not record obscurus. 

There is no firm evidence that obscurus occur in the Mediterranean. Bigelow and Schroeder (1948) identified It from Spam on the 
basis of Rey 's (1928) account of commersonii, and Tortonese (1950, 1951 b) followed this proposal. However, the shark diu trated by 
Rey has a econd dorsal fin that is too high for obscurus but suggest, in tead, galapagensis. 

Whitley's (1937) record of macrurus (= obscurus) from the Middleton and Elizabeth Reefs (north of Lord Howe Island to the east of 
Au tralia) does not appear ascribable to obscurus judging by the measurement he gave of one specimen m which the econd dor al 
height is 2.5070 TL, but instead is more likely to be galapagen IS which I recorded (p. 131) from Lord Howe I land. 

Gohar and Mazhar (1964) reported obscurus from the Red ea but their speCimen, With tipS and margm of all fms white, does not 
seem to be obscurus, even though the latter is pre ent in the Red ea. 

Material examined.-BMNH 1960.1.5.5, male embryo, 530 mm, Japan, hoshi, March 1939, Shibayama Laboratory; U 11592, 
male embryo, ca. 600 mm, Mexico, Mazatlan, 1895, Hopkm Expedition; ISZZ 6 9, female, ca. 670 mm, Massachu etts, ~ood 
Hole, Smithsonian Institution; ISZZ 8687, male, 700 mm, orth Amenca, mlth oman In tIlution; QMB 1.7976, female embryO, 705 
mm, Australia, Queen land, Moreton Bay, July 1954, B Dyer; I ZZ 8688, male, ca. 710 mm, Massachusetts, Wood Hole, mlthso
nian In titution; USNM 187781, two embryos, female, 720 mm, and male, 730 mm, off Flonda, 29 °44' , 0 18'W, 4 October 1960, 
Silver Bay; QMB 1.7977, embryo, ca. 725 mm, Australia, Queen land, Moreton Bay, July 1954, B. Dyer; M H 3464, mounted skm 
of female, ca. 760 mm (holotype of Prionodon obvelafus), ananes, Webb and Berthelot; U 52850, male embryo, 771 mm, Brazil, 
Espirito Santo, Vitoria, 28 Augu t 1944; US M 187782, four embryos, three males, 7 0-810 mm, and female, 10 mm, off Florida, 
29 °44 'N, 80°18 'W, 4 October 1960, Silver Bay; US M 187780, two embryo, male, 00 mm, and female, 05 mm, off Florida, 
29 °44 '5N, 80 0 18'W, 4 October 1960, Silver Bay; US M 46850, female, 812 mm [originally a yntype of Eulamia (Platypodon) 
plafyrhynchus], Mexico, Baja California, Magdalena Bay; S 52870, male embryo, 34 mm, Brazil, RIO Grande do ul, Portal da 
Barra, 23 January 1945; UCLA 58-372, female, 855 mm, Mexico, Baja California, Black Warrior Lagoon, 195 ; U M 106546, male 
embryo, 863 mm, Florida, Englewood, off Stump Pass, 31 January 1938, Ba Biological Laboratory; AM I .167, female, 66 mm 
("plesiotype" of Carcharias macrurus), Australia, Botany Bay, February 1921, J. H \\ nght; A 1 [.1155, mounted km of male, 5 
mm (holotype of Carcharias macrurus), Au tralia, New South Wales, Port Jack on; UCLA 49-393, female, 912 mm, MeXICO, Baja 
California, Bahia Sebastian Viscaino, September 1949, Yellm~1in; UMMZ 179016, male, 915 mm, ea of Japan, 3 or 4 ml off Hamada, 
26 July 1929, C. L. Hubbs and K. Sakamoto; US M 51290, female, ca. 920 mm, Japan, aga aki, D. . Jordan and J . O. Snyder; 
MCZ 696, female, 928 mm, Mexico, Baja California, Magdalena Bay, Ha sler ExpeditIOn; WAM P.7 199, male, 94 mm, Western 
Australia, North Perth, MarmIOn Beach, 3 May 1964, S. Mattys; AM IB.1615, Ja\\- and km fragments of female, 950 mm [holOlype 
of Galeolamna (Galeolamnoides) eb/is], Western Australia, off Bald Head, toward Break ea I land, 30 eptember 1943; M 
IB.1616, teeth and skin fragment of male, 950 mm [paratype of Galeolamna (GaleolamnOldes) eblls], Western ustralia, off Bald 
Head, 5 October 1943; BMNH 1908.5.28.8, male, 955 mm, Cape of Good Hope, Gerrard; MV 61-459, female, 957 mm, uez; 
UCLA 58-373, two females, 961 and 1,005 mm, Mexico, Baja California, Guadelupe [ land, 1958; UCLA 51-264, male, I,o.w mm, 
Mexico, Baja California, entrance to Santa Maria Bay, 12 October 1951; UCLA 60-51, male, 1,047 mm, Mexico, Baja California, 
Bahia Las Animas, 25-26 January 1960; USNM 196523, male, ca. 1,100 mm, off e\\- Jer ey, 39 °45' ,73 °55 'W, 25 August 1961, \'. 
G. Springer; USNM 39990, male, partly skinned out, ca. 1,160 mm, Au tralia, Ne\\- South Wales, Port Jack on, Au tralian 1useum; 
AMS IB.1377, female, 1,175 mm, Australia, New South Wales, 22 January 1945, Hugh Ward; M H A9657, mounted skin (tail and 
anal fin missing) of female, ca. 1,200 mm (920 mm excluding tail) [syntype of Carcharias (Pnonodon) henlei Valen ienne], ayenne, 
Frere; USNM 196666, female, 1,260 mm, off New Jersey, 39°4I'N, 73°48 ' W, 25 Augu t 1961, V. G. Springer; AMS IB.I609, jaw 
and skin fragments of male, 1,375 mm ["allotype" of Galeolamna (Galeolamnoides) ebbs], We tern Au tralia, Houtmans Abrolhos, 
Pelsan Island, 5 November 1943; USNM 197674, jaw and tail of male, 1,456 mm, South Africa, Algoa Bay, off Port Elizabeth, 2 May 
1963; QMB 1.8252, jaws and cast of specimen, ca. 2,700 mm, Australia, Queen land; F BC-VGS 60-100(1), jaw, orne fin , and 
photograph of female, 3,100 mm, Florida, Pinellas County, Lower Boca Ciega Bay, 24 December 1960, V. G. pringer; female, 3,200 
mm (discarded), Florida, Sarasota, 11,'2 mi off Cape Haze Marine Laboratory, 20 ovember 1963; SIO 63-678-5A, jaw and 
photographs of mature male, 3,211 mm, California, La Jolla, 28 July 1963; FSBC-VGS 60-100(2), jaw of female, 3,300 mm, Florida, 
Pinellas County, St. Petersburg Beach, 25 December 1960, A. McErlean. 

Also USNM 197666, jaws of large specimen from South Africa, Algoa Bay, 2 May 1963; also jaws of many pecimen at everal in
stitutions but in particular at DIRU, ORID, SAMC, and IFAN. 

Carcharhinus ga/apagensis (Snodgrass and Heller, 1905) 
Figures 57, 58 , 59 

Carcharias galapagensis Snodgrass and Heller, 1905:343-344. Holotype, embryo, 650 mm, Galapagos Is.; paratypes, ca. 500, 590, 
and 685 mm, Galapagos Is.; also dimensions of another specimen 550 mm long from the same locality. 
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Figure 57.-Carcharhinus gal11pagensis, USNM 197390, 1,572 mm TL, female from ReviJlagigedo Islands: a , left side (rear tip of second dorsal reconstructed); b, underside of 
head; c, enlarged left nostril. 
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Figure 58.-:-Carcharhinus gal11pagensis, SU 12790, paratype of Carcharias neswres, 982 mm TL, female from Hawaiian Islands: a,left side; b , underside of bead ; c, enlarged 
left nostril. 
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Figure 59.-Carcharhinus gaJapagensis, UCLA 56-236, ca. 2,000 mm TL, from eastern Pacific , Ctipperton Island: right upper and lower teeth (symphysis to the right); inset 
teeth are enlarged fifth upper and lower teeth. 

Diagnosis.-Large sharks, up to about 3.00 m long, with a low interdorsal ridge; tips of fillS, particularly the pectorals, frequently 
dusky; snout moderately long and bluntly rounded; internarial width 1.0-1.3 in preoral length; origin of first dorsal fin over posterior 
third of inner pectoral margin; apex of first dorsal acute to sharply rounded; origin of second dorsal about over anal fin origin; height 

. .. 14-1-14 13 to 15-1 to 3-13 to 15 
ofseconddorsal2.1-3.30Jo TL and 1.3-1.710 length of ItS rear tip; dental formula usually 14-1-14 but maybe 13 to 15-1 to 3-13 to 15; 

upper teeth broad, oblique, concave laterally, with slightly coarser serrations basally; lower teeth erect, serrated; no obvious discrete 
series of enlarged hyomandibular pores alongside corner of mouth; precaudal centra 103-109; caudal centra 94-107; total centra 
200-215; diplospondyly begins from one-third to halfway along pelvic base; diplospondylous centra regular in length; penultimate 
mono spondylous centrum 1.2-1.6 times wider than long. 

This species and obscurus, plumbeus, and altimus, differ from all others in having in common an interdorsal ridge, no conspicuous 
color pattern other than dusky fin tips, and broad upper teeth which are concave but not notched laterally. Both galapagensis and 
obscurus have their first dorsal fin origin over or nearer to the pectoral inner corner rather than over or nearer to the pectoral axil as in 
plumbeus and altimus. The upper teeth and nasal lobe are also relatively much shorter in galapagensis than in altimus. The species most 
likely to be confused with galapagensis is obscurus. Although these two can clearly be separated on precaudal vertebral numbers 
(103-109 in galapagensis, 86-97 in obscurus), they are not so easily distinguished on external features. The first and second dorsal fillS of 
galapagensis are, on average, higher than in obscurus, and there are differences of comparable value in the relationship between the 
heights of these fins and the lengths of their rear tips (see under obscurus, p. 122). With few exceptions galapagensis has been taken on
ly off oceanic islands, and obscurus off continental coastlines. 

Nomenclatural discussion.-The holotype of galapagensis (SU 12324) cannot be found, nor can two of the paratypes, but I have been 
able to examine the third paratype, an embryo of about 590 mm (SU 12325), which conforms to galapagensis as currently recognized. 
There appear to be no synonyms of galapagensis, but there have been problems in distinguishing this species from other eastern Pacific 
sharks, especially lamiella of authors (= obscurus) , as exemplified by the discussion in Beebe and Tee-Van (1941) and in Rosenblatt and 
Baldwin (1958). Confusion was also engendered, as pointed out by the latter authors and confirmed here, by the presence of one, and 
probably two, specimens of galapagensi~ in the type series of Eulamia platyrhynchus (= albimarginatus) from the eastern Pacific. I 
have detailed elsewhere in this account (p. 108) that the two paratypes of Carcharias nesiotes (= amb/yrhynchos) from the Hawaiian 
Islands are also referable to galapagensis. 

Description (see also Table 63).-Large sharks, growing to at least 3.0 m TL. Midline of back between dorsal fins with a low dermal 
ridge. Upper precaudal pit strongly developed, lower pit weak. 
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Snout tip to 
outer nostri ls 
eye 
mouth 
1st gill opening 
3d gill opening 
5th gill opening 
pectoral origin 
pelvic origin 
I st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

1st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fin 
length of base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper 10 be 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 

caudal 
total 

Table 63.-Carcharhinus galapagensis, proportional dim ensio ns in perce nt age of total lengt h . 

9 663 mm '9 753 mm 
Ecuador Mexico 

Galapagos Is. Clarion Is. 
SU 10842 SU 11556 

3.7 
7. 1 
7.4 

20.2 
22.5 
24.4 
23 .6 
49 .8 
30.6 
62.9 
63.0 
73.9 
73.0 

6.2 

8.4 
4.6 

0.6 
0.7 

2.6 
2.8 
2.0 

2.4 

9.5 
3.5 
9.5 

3.5 
3.9 
2.6 

3.8 
3.6 
2.9 

5.9 
17.8 
12.5 
8.6 

5.0 
5.7 
4.7 

26 .1 
12.5 

1l.6 
10.2 

106 
94 

200 

3.9 
8.0 
8. 1 

21.1 
22.9 
24.9 
24.5 
48.4 
31.2 
61.3 
60.4 
72.3 
71.3 

6.7 

8.2 
5.3 

0 .5 
0.7 

2.5 
3.0 
2.5 

2.4 

8.9 
3.6 

10.3 

3.8 
3.9 
2.7 

4.5 
3.7 
3. 1 

5.3 
18 .8 
15 .8 
9.3 

5.3 
6.1 
5.3 

28 .0 
12.6 

1l.4 
10.2 

15-1-14 
15-1-15 

106 
103 
209 

CI 795 mm 
Pacific CI 807 mm 
Lord Mexico 

Howe Is. Clarion Is. 
AMS 1.5426 UCLA 54-242 

3.6 
7.4 
7.8 

19. 1 
20.8 
22.3 
2l.6 
48 .8 
3l.6 
6l.6 
62.3 
7l.8 
71.5 

6.3 

8.3 
4.0 

0.6 
0 .5 

2.8 
3.1 
2.5 

2.3 

9 .0 
4.0 

10.0 

3.7 
3.8 
2.7 

4.0 
3.5 
3.3 

6.0 
17.6 
14.8 

4.9 
5.2 
5.3 
l.8 

28.3 
13 .7 

1l.1 
10.1 

14-1 - 14 
14-1 -14 

108 
101 
210 

3.7 
7.7 
8.2 

19 .9 

23 .8 
22.4 
50.2 
31.5 
63 .6 
63.4 
72.8 
72.3 

6.6 

8.9 
4 .5 

0.6 
0 .6 

3.0 
3.2 
2.2 

2 .1 

9.8 
3.8 

11.2 

3.1 
4 .3 
2.7 

4 .3 
3.7 
3.8 

6.3 
19.7 
16.0 
9.9 

5.1 
5.9 
5.9 
2.1 

27.7 
13 .5 

12.6 
10.5 

15-1-15 
15-1-15 

CI 891 mm 
Bermuda 
CN HM 
48374 

3.6 
7.8 
8. 1 

20 .3 
22.3 
24.5 
23.4 
50.3 
31.5 
6l.9 
62.3 
72.5 
72.0 

6.5 

8.8 
5.0 

0.4 
0.4 

2.9 
3.5 
2.8 

2.2 

10.0 
3.5 

10.5 

3.5 
4.0 
2.5 

4. 1 
3.6 
2.9 

5.6 
19.4 
16.5 
9.2 

4.4 
5.8 
5.2 
2.7 

28.0 
12.9 

1l.8 

14-1-14 
14-1 -14 

104 
101 
205 

9 1,120 mm 
'9 982 mm Ecuador 
Hawiian Is. Galapagos Is. 
SU 12790 MCZ 375 

3.4 
7.6 
7.8 

2l.8 
23 .9 
25.6 
24.5 
50.2 
32 .3 
63.8 
63.3 
74.0 
73 .3 

6.5 

9.0 
5.2 

0.5 
0.7 

2.5 
2.9 
2.2 

2.1 

9.3 
3.6 

10.7 

3.6 
3.8 
2.8 

4.1 
3.6 
3.4 

5.9 
20.4 
17.0 
9.8 

4.9 
5.9 
6.0 

27 .1 
12.8 

12 .1 
11.7 

14-1- 14 
14-1 -14 

109 
106 
215 

3.3 
7.1 
7.5 

18.9 
21.5 
24.1 
22 .6 
50.4 
31.2 
63 .6 
62 .7 
73.5 
72.6 

6.2 

8.5 
5.0 

0.4 
0.6 

2.6 
3.2 
2.5 

l.9 

8.9 
4.3 

1l.1 

3.0 
3.7 
2 .8 

3.9 
3.2 
3.0 

6.2 
19.6 
15.9 
9.8 

5.0 
6.2 
5.4 

26 .3 
12.8 

12.0 
10.7 

9 1,572 mm 
Mexico 

Revillagi
gedo Is. 
USNM 
197390 

2.7 
6.3 
6.8 

18 .2 
20.5 
22.0 
2l.4 
49 .3 
30.2 
62.6 
62.9 
72.8 
72.3 

6.0 

9.2 
4.4 

0.4 
0.6 

3.2 
3.4 
2.6 

l.6 

9.9 
4 .0 

10.7 

3.7 

2.6 

3.7 
3.9 
3.3 

6.4 
2l.1 
17.5 
10.4 

5.0 
6.4 
6.0 

27.3 
14.2 

13.2 
12.7 

14-1-14 
14-1-14 

106 
100 
206 

CI 2,360 mm CI 2,475 mm 
Guatemala Guatemala 

Champerico Champerico 
USNM USNM 
196824 

2.6 
6.2 
6.3 

19.3 
22 .6 
24.7 
24.0 
49.3 
31.1 
63 .7 
63.6 
74.9 
74.2 

6.3 

8.7 
5.3 

0.6 
0.7 

2.8 
3.2 
2.0 

1.3 

9.9 
4.0 

1l.0 

4.1 
3.9 
2.6 

4.8 
3.8 
3.8 

6.6 
22.9 
19 .1 
1l.0 

6.8 
6.4 
6.1 
9.2 

27.5 
14.8 

12.3 
12.4 

196829 

2.5 
5.7 
6.0 

18.2 
2l.4 
23.2 
22.4 
48 .6 
29.7 
63.4 
63. 1 
74.5 
73.5 

6.0 

7.8 
4.5 

0.4 
0.6 

2.6 
3.4 
2.2 

1.3 

9.4 
3.7 
9.6 

3.5 
3.9 
2.6 

4.2 
3.5 
3.4 

6.3 
22.6 
19.0 
10.5 

6.1 
6.0 
5.9 
9.3 

27.2 
14.5 

11.3 
11.5 

'Syntype of Eulamia (Plalypodon) plalyrhynchus prior to Rosenblatt and Baldwin 's (1958) designation of USNM 46847 as lectotype of plalyrhynchus. 
l"Cotype" of Carcharias nesio tes. 
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Dermal denticles close-packed, overlapping, subcircular in mall specimens, more nearly rhomboid In larger where they are more or 
less regularly arranged in diagonal rows; each denticle with three longitudinal ridges and three rather strong posterior marginal teeth in 
small specimens, but with five to seven ridges in larger specimens and up to five po terior teeth. 

Snout moderately long, bluntly rounded in contour, or at most slightly pointed at the extreme tip in small specimens. Anterior 
margin of eye is slightly forward of front of mouth. Nostrils strongly oblique, slitlike, the antenor margin of each with a low, pointed 
lobe. 

14-1-14 .. 14-1 to 3-14 14 or 15-1-14 or 15 . 13-1-13 . 
Dental formula 14-1-14 illS of 19 specunens counted; 13 or 14-1 to 3-13 or 14 m7 ; 14 or 15-1-14 or 15 In 3; and 13-1-13 m I 

specimen (SIO 52-107) from the Galapagos. Upper teeth broadly triangular, obhque except for the fir t one or twO serie at each side of 
symphysis, their lateral margins concave in subadults and adults but sometimes weakly notched in juvenile (although the last three or 
four series at the corner of the mouth have notched lateral margms in adults also), their medial margins varying from straight or nearly 
so at the center of the mouth to strongly convex towards the corners, both margins rather coarsely serrated, the serration a little 
coarser basally, particularly on the lateral margins; one or two (exceptionally three) small symphysial teeth. Lower teeth narrowly 
triangular, erect except for the last three or four series at the corner of the mouth, both margins mely serrated; one or two (exceptional
ly three) small symphysial teeth. 

First dorsal fin rather high , its apex acute to sharply rounded, Its anterior margin only weakly convex in small specimens but 
moderately convex in large; origm of first dorsal over postenor third of inner (po terior) margin of pectoral fin. e ond dor al fin 
moderately high and long, almost equal to anal fin, its distal margin concave; length of second dorsal rear tip 1.3-1 .7 (mean 1.5) umes 
second dorsal height; origin of second dorsal about over anal fin origin. Pectoral fin moderatel) long, lender, pointed; origm of pec
torals below the level of the fourth gill openings or below and between the leveb of the third and fourth gill openings; outer corner of 
pectoral when latter is adpressed to trunk 0 that its antenor margin IS horizontal reaches behind level of fir t dor al axil, u ually one
third or halfway along the first dorsal rear tip in mall specimens but behind the rear tip by a distance of up to the length of the tip in 
large specimens. 

Color in life was described by Kato (1964) as "Dorsal urface and Ide plain brownlsh-gra)', ometlme .... lth greenish tinge; sides 
light gray with metallic green tinge; ventral surface yellowish v. hite; undersides of pectoral fin lip dusk, to dark." After presen ation In 
alcohol the back and sides are dark or browm h gray merging to pale or \\hite belo .... ; the under ide ometime irregularl) mottled; tip 
and trailing edges of the fillS dusky but not black, particularly the underside of the pectoral fin ; small specimen tend to ha\e an 
overall dusky cast. 

Vertebral counts of 6 specimens are given in Table 63 and of another 15 specimen in Table 64 Precaudal count of 105-109 and total 
counts of 204-210 for 14 specimens from Walter Shoal, south of Madagascar, are gi\ en in Bas et at. (1973). 

Centrum diameter considerably greater than centrum length e\en III longe t mono pondylou centra at po terior of abdomen. 

Diplospondylous centrum length regular. Diplospondyl) begins above anterior one-third to middle of peh ic base. The d~ength of 
lameter 

penultimate monospondylous centrum was 0.64-D.S5 (mean 0.75) and the leng~h pe~u~tun~te lmono :~ndYlOu centrum v. a 1.1 +- I .~ 
engt If t Ip ospon y ous entrum 

(mean 1.30) in IS specimens. 

Table 64.-Vertebral numbers in 15 specimens of Carcharhinus galDpagt!nsis. 

Specimens Precaudal Caudal TOlal 

SU 13491 Galapagos Is. 105 99 :!04 
SU 13503 Galapagos Is. 107 95 202 
USNM 51213 Galapagos Is. 105 97 + 202 + 

USNM 50069 off Cosla Rlca, 
Cocos Is. 108 105 213 

UCLA 56-236 Clippenon Is. 105 100 205 
CNHM 4937 Bermuda 105 107 21~ 

UPR 1140 Virgm Is.' 104 90+ 194+ 
BMNH 62.6.14 Madeira 104 103 207 
BMNH 95.5 .28 . 143 Easl Allantic, Gl. 

Salvage Is. 103 101 204 
BMNH 1868.6.15.1 Sl. Helena 103 104 207 
AMS (5 specimens) Lord Howe Is .' 106-108 95-100 
Range (including counts from Table 63) 103-109 94-107 200-215 

'Count suplied by J . E. Randall, ACling Direclor, Inslitule of Marine Biology, University of 
Puerto Rico, Mayaguez, Puerto Rico, pers. commun. April 1963 . 

'Counts supplied by J . R. Paxton, Curator of Fishes, The Aus[ralian Museum, 6-8 College 
S[reel, Sydney, New South Wales, from specimens collected in February 1973 . Pers . commun. 
Seplember 1973 . 

The smallest, apparently free-living ,specimen I have seen was 665 mm TL, while the largest embryo was 590 mm. The type of 
galapagensis was stated to be an embryo, 650 mm long (Snodgrass and Heller 1905). Of the few males studied here, five up to 1,016 mm 
were clearly immature, with clasper lengths ranging from 1.8 to 2.7CTJo TL, and two others of 2,360 and 2,475 mm were mature with 
clasper lengths of 9.2 and 9.3CTJo. The largest specimen seen was a female of 2,550 mm from the Hawaiian Islands, which was only slight
ly shorter than a pregnant female of 2,592 mm recorded by Fowler (1932) from the eastern Pacific (Cocos Island). This size, i.e., about 
2.6 m, is generally in accord with the statement by Snodgrass and Heller (1905) when first describing the species that "The adults 
average 6 to S feet in length." However, Kato et al. (1967) reported that galapagensis grows to about 3.7 m, but this estimate is seeming-
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Iy not based on actual measurements and may be derived from Limbaugh's (1963) observations at Clipperton Island where "Specimen 
10 to 12 feet long ... were thought to be adults of this species." Kato and Carvallo (1967) stated that galapagensis "may attain a length 
of about 250 cm" (body length) which would represent a total length of about 3,250 mm. If the identification of a Virgin Island 
specimen is correct (see Randall 1963a and remarks under Distribution in the present account, p. 131), then the 2,920 mm male record
ed there is larger than any other specimen for which definite measurements are available. Published data on reproductive biology of 
galapagensis are few. Limbaugh (1963) suggested that young at Clipperton Island are born at lengths of "2 to 2 !/2 feet" (about 600 to 
750 mm). The smallest free-living specimen tagged by Kato and Carvallo (1967) in the eastern Pacific had a body length of 44 cm, which 
would mean a total length of about 595 mm. Tester (see footnote 4) reported that 10 pregnant female from the H awaiian Islands had 
litters ranging from 6 to 16, with a mean of 9.5. Size at maturity in the female is probably reached at not less than about 2,500 mm TL, 
judging by Fowler's (1932) record above of a pregnant female of 2,592 mm and Limbaugh' s (1963) data on 32 immature females up to 
2,350 mm. Males, like those of other Carcharhinus pecies, undoubtedly mature at a smaller size; Limbaugh (1963) recorded them as 
immature up to 2,050 mm, while the smallest mature male seen in the present study was 2,360 mm. 

Distribution (see also Material examined).-For more than half a centu ry followin g its original description, galapagensis was not 
known to occur outside the eastern Pacific. However, records now show that it has a scattered but widespread, virtually circumglobal 
distribution in the tropical warm temperate zone, with the added unusual feature that it is, in general, associated with oceanic island. 
The abundance of the species around oceanic islands was first commented on by Snodgrass and Heller (1905), the authors of 
galapagensis, who noted that it was "Extremely abundant about the Galapagos Islands .... We examined a large number of them, 
several hundred being taken aboard the schooner, and we saw probably thousands in the water." Similar remarks were made by Herre 
(1936)- "This shark swarms in the waters of thf' Galapagos Islands and about Cocos Island. I have never seen sharks of this genus in 
such abundance as in these two localities"-while later, Beebe and Tee-Van (1941) were to note that "all locality records of ... 
galapagensis, with the exception of a single questionable continental record .. . are off- hore and insular." 

My data, supplemented by literature records from Limbaugh (1963) and Kato et al. (1967) for the eastern Pacific, Tester (1969 see 
footnote 4) and Randall (1973, 1974) for the central Pacific, Brya n (1973) for Guam Island , D ' Aubrey (1964) and Bass et al. (1973) for 
the western Indian Ocean, and Randall (1963a) for the Caribbean, give galapagensis a distribution as follows: eastern Pacific islands 
from the Revillagigedo Islands southwards to the Galapagos Islands, including Clipperton, Cocos, and Malpelo I lands, and open
ocean localities off southern Baja California, Guatemala, and Colombia; central Pacific at the Hawaiian Islands (including also Laysan 
Island and Pearl and Hermes Reef to the northwest) and at Pitcairn Island, Ducie Island , and Rapa to the south (Randall 1973, 1974); 
western Pacific in the north at the Marianas (Guam) and in the south at the Kermadec Islands, Lord Howe Island, and probably also at 
the Middleton and Elizabeth Reefs, north of Lord Howe, judging by measurements of a specimen reported by Whitley (1944, as 
macrurus) ; southwestern Indian Ocean at Walters Shoal (Jat. 33 "07 'S), south of Madagascar; eastern Atlantic islands from Madeira in 
the north to St. Helena in the south, and including Gt. Salvage Island and Ascension; and the western North Atlc:ntic at Bermuda, and 
probably in the Caribbean at the Virgin Islands where Randall (l963a) has reported on an adult male specimen21 responsible for a fatal 
attack on a swimmer. Finally, it is worth noting that Rey's (1928) account of a ridge-backed shark, under the name commersoni, as part 
of the Iberian fauna could well be interpreted as being of galapagensis. The locality for the specimen illustrated was not given, but Rey 
mentioned supplementary material (skin and jaws) from Alicante on the Mediterranean coast of Spain. 

The extent to which galapagensis occurs in the open ocean rather than in association with oceanic islands needs further investigation. 
Kato et al. (1967) noted that" ... large individuals [are] also found on the high seas (off Colombia and Guatemala, and on banks off 
southern Baja California) , and sometimes close to the continental shore ... " and this is in accord with two specimens, adult males, 
from off Guatemala, provided for my study by S. Ka to . 

However, Strasburg (1958), in reporting on the distribution and abundance of 6, 118 specimens of pelagic sharks taken in a longlining 
program in the central Pacific , more or less centered on the Hawaiian Islands and extending to lat. 50 0 N and 20o S, did not encounter 
galapagensis, though it is now evident from Tester's (see footnote 4) inshore longlining program at the Hawaiian Islands that 
galapagensis is one of the more common large sharks close to the islands. 

Material examined.-BMNH 1901.6.28.251-252, two males, 580 mm (embryo) and 745 mm, Galapagos Islands, from Stanford Univer
sity; SU 12325 , embryo, ca. 590 mm (paratype of Carcharias galapagensis) , Galapagos Islands, 1898-99, E. Heller and R. E. Snodgrass; 
SMF 5221, embryo or newborn male , ca. 650 mm, Galapagos Islands, Indefatigable Island , 1957,1. Eibl-Eiblesfeld; SU10842, embryo 
or newborn female, 663 mm, Galapagos Islands, Chatham Island , A lbatross; USNM 41278, male, 665 mm, Galapagos Islands, 
Chatham Island, 1888, Albatross; AMNH 15689, male, 728 mm, Mexico, Revillagigedo Islands, Clarion Island; SIO 52-107, female, 
735 mm, Galapagos Islands, Santa Cruz Island, Academy Bay, 10 A ugust 1952, R . Wisner; SU 11556, female, 753 mm (originally a 
syntype of Eulamia platyrhynchus), Mexico, Revillagigedo Islands, Clarion Island, 1888-89, A lbatross; DM 5942, male, 760 mm, Lord 
Howe Island, February 1973, Australian Museum; UCLA 56-236, two males, 768 and 795 wm, and two females, 778 and 912 mm, 
Clipperton Island, 22-29 October 1956, W. J . Baldwin et al.; BMNH 1868.6.15.1, male, 772 mm, St. Helena, J. C. Mellis; US M 
50069, male, 775 mm, Costa Rica, Cocos Island, July 1889, R . E. Snodgrass and E. Heller; SU 13491, male, 783 mm, Galapagos 
Islands, Albemarle Island, Tagus Cove, 9 January 1929, A . W. Herre; UCLA 55-155, female, 787 mm, Mexico, Revillagigedo Islands, 
Socorro Island, 3 May 1955 ; NZOI 80, male, 792 mm, Kermadec Islands, Macauley Island, NZOI Sm. K835, 28 July 1974; AMS 
1.5426, male, 795 mm, Lord Howe Island, 2 February 1903 , Waite and McCulloch; USNM 51213, female, 800 mm, Hawaiian Islands, 
1901 ; UCLA 54-242, male, 807 mm, Mexico, Revillagigedo Islands, Clarion Island, 27 March 1954; SU 13503, male, 808 mm, 

" Data from this specimen (measurements, vertebral count, and photographs) and fragments including the jaws and other Items listed here under \!aterial examined 
conform closely to ga/apagensis although the teeth differ slightly in shape from eastern Pacific material (see Fig. 59) and the pectoral fin IS relati\ely too short: further 
specimens, particularly of ad ults, are needed to confirm this identification. 
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Galapagos Islands, Albemarle Island, Tagus Cove, 9 January 1929, A. W. Herre; AMS IA.732, female, 810 mm, Lord Howe Island , 
10 July 1922, R. Baxter; CNHM 4937, male, 815 rom, Bermuda; BMNH (uncaL), male, 817 rom, Ascension Island; BMNH 
95.5.28.143, male, 827 rom, eastern Atlantic, Gt. Salvage Island, Baring and Grant; BMNH 79.5.14.404, male, 838 mm, Ascension 
Island, Challenger, BMNH 72.8.28.60, male, 858 mm, Bermuda, J. M. Jones; USNM 196795, male, 870 mm, Mexico, ReviUagJgedo 
Islands; Socorro Island, 20 January 1962, U.S. Fish and Wildlife Service; BMNH 62.6. 14, female, 890 mm, Madeira; CNHM 48374, 
male, 891 rom, Bermuda; USNM 41276, male, 892 mm, Galapagos Islands, 1888, Albatross; ORID 562, female, 965 rom, South 
Madagascar Ridge, Walters Shoal, 33°Q9'S, 43°51'E, February 1963; SU 12790, female, 982 mm ("cotype" of Carcharias nesiotes), 
Hawaiian Islands, Laysan Island, 1902, Albatross; UMMZ 172421, female, ca. 1,000 mm, Bermuda, SL Georges Island, 2 mi SSW of 
North Rock, 19 June 1951, R. Bailey et al.; MCZ 375, male, 1,016 mm, and female, 1,120 mm, Galapagos Islands, Charles Island, 
1872, Hassler Expedition; NZ0l81, female, 1,135 mm, Kerrnadec Islands, Cunis Island, ZOI Stn. K865, 31 July 1974; NMV 61.445, 
male, ca. 1,250 mm, Hawaiian Islands, Pearl and Hermes Reef, February 1928, Pietschmann; US M 196797, female, 1,500 mm, Mex
ico, Revillagigedo Islands, Socorro Island, 8 January 1962, F. Hester et a!.; USNM 197390, female, 1,572 rom, Mexico, Revillagigedo 
Islands, Socorro Island, 5 August 1962, S. Kato; USNM 196824, mature male, 2,360 mm, Guatemala, Champenco, 14°22' , 
92°48'W, 3 February 1962, S. Kato et a1.; USNM 196829, mature male, 2,475 rom, Guatemala, Champerico, 14°28 ' ,92°58'W, S. 
Kato et al.; USNM 196600, jaws, skin sample, and measurements of female, 2,550 mm, Hawaiian Islands, Oahu, off Kewalo Basm, 
July 1961, Hawaii State Fish and Game; UCLA 56-236, jaws of specimen ca. 2,000 mm, Clippenon Island, 22-29 October 1956, W. 
Baldwin et al.; UPR 1140, jaws, measurements, photographs, and fragments of mature male, 2,920 mm, Virgin Islands, SL Thomas, 
Magens Bay, 21 April 1963, U.S . Navy; also SU 32027, jaws only, (paratype of Carcharias nesiotes) Hawaiian Islands, Mokapu Islet, 
30 April 1902, Albatross. 

Carcharhinus p/umbeus ( ardo, 1827) 
Figure 60, 61, 62 

Squa/us p/umbeus Nardo, 1827:477,483. 0 specunens mentioned. 
Carcharias (Prionodon) milberti Valenciennes in Milller and Henle, 1841·38-39, 189, pI. 19 (teeth). Three specunens listed after the 

description, as follows: 1 spirit specimen, Berlm Mu eum, from Hemprich and Ehrenberg; I in the Leiden Museum; 1 spirit 
specimen, Paris Museum, from New York through Milbert. One funher specimen (adult) in the Vienna Museum is listed in a sup
plement on p. 189. Mediterranean and Oceanic. 
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Figure 6O.-Carcharhinus p/umbeus, USNM 196594, 1,445 mm TL, male from Hawaiian Islands: a , left side; b, underside of bead; c, enlarged left nostril ; d, fIrSt dorsal fin of 
USNM 89256, 650 mm TL, female from western North Atlantic . 
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Figure 61.-Carcharhinus p/umbeus, USNM 196599, 1,670 mm TL, female from Hawaiian Islands: rigbt upper and lower teetb (sympbysls to tbe rigbt); inset teeth are enlarged 
fiftb upper and lower teetb. 

Figure 62.-Reproduction of two figures from an unpublisbed manuscript by 
Cbiereghini in tbe Marciana Library of Venice. The figures are referred to in tbat 
part of the manuscript beaded "Sp. 7. fig. 40.41 Squa/us Chaecchia nostro." 

Carcharias ceruleus De Kay, 1842:349-350, pI. 61, fig. 200. Description and illustration of specimen 25 in (635 mm) long, presumably 
from New York although De Kay states that it extends to New Hampshire. 

Lamna caudata De Kay, 1842:354, pI. 62, figs. 205, 205a, 205b. Description and illustrations of specimen 7 ft 4 in (2,235 mm) long 
from the Rhode Island coast; specimen captured and illustrated by Carson Brevoort. 

Carcharias (Prionodon) japonicus Temminck and Schlegel, 1850:302, pI. 133. The only material mentioned are jaws ("des 
m~choires") and a figure, all sent by Burger. The figure was said to be of a fresh specimen 4Yi ft (1,372 mm) long. Japan. 

Carcharias obstusirostris Moreau, 1881 :332-335, text figs. 53-54. No specimens listed but size said to be from 2.0 to 4.0 m; a young in
dividual, size not stated, is mentioned several times in the description; Mediterranean, common at Cette, rare at Nice. 

Carcharhinus stevensi Ogilby, 1911:38-39. Two specimens, erroneously stated to be 164 and 187 mm long rather than 164 and 187 
cm; Australia, Queensland, Bustard Bay and NorWest Inlet. 

Carcharinus latistomus Fang and Wang, 1932:235-236, fig. 9. Holotype, sex not stated, "565 mm to last vertebra," China, Tsingtau . 
Galeolamna dorsalis Whitley, 1944:256-257, fig. 3. "Photographs of specimens," up to about 5 ft (1,524 mm), were the only 

material. Western Australia, Carnarvon. 
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Diagnosis.-Large sharks, up to 2.40 m long, with a low interdorsal ridge; tips and trailing margins of fins frequently somewhat dusky; 
snout moderately short and bluntly rounded; internarial width 0.9-1.3 in preoral length; origin of first dorsal fin over or slightly 
anterior to pectoral axil; apex of first dorsal bluntly pointed; origin of second dorsal about over anal fin origin; height of second dorsal 

14-1-14 13 to 15-1 or 2-13 to 15 
2.1-3.5070 TL and 1.0-1.6 in length of its rear tip; dental formula usually 13 or 14-1-13 or 14 but may be 12 to 15-1 or 2-12 to 15 ; 

, 
upper teeth moderately broad, oblique, concave laterally, with slightly coarser serrations basally; lower teeth erect, serrated; no obvious 
discrete series of enlarged hyomandibular pores alongside corner of mouth; precaudal centra 82-97; caudal centra 70-92; total centra 
152-189; diplospondyly begins from above the pelvic axil to as far back as two-thirds of the distance from the pelvic rear tip to the anal 
fm origin; diplospondylous centra usually regular in length, but sometimes distinctly alternating, and there may be one or more groups 
of slightly longer centra at the second dorsal or farther rearward; penultimate monospondylous centrum 1.0-1.1 times wide as long. 

The position of the first dorsal fin origin over or in front of the pectoral axil separates plumbeus from all other ridge-backed species 
except altimus. It differs from altimus in its relatively shorter upper teeth, its less attenuate nasal lobe, and, on average, its shorter snout 
region and shorter first dorsal rear tip (see tables). It is clearly separable by its fewer precaudal vertebrae (82-97 versus 101-110 in 
altimus). 

Nomenclatural discussion.-Only in the last decade or so has the shark recognized here as plumbeus been envisaged as having a virtual
ly worldwide distribution. Prior to that time, nearly all the discussion on the species centered on information from two localities-the 
northwestern Atlantic and the Mediterranean. In consequence, efforts to establish the nomenclature were focused on nominal species 
from these areas. Two main problems were apparent. Firstly, was the Atlantic species (usually called milbertl) conspecific with the 
Mediterranean species (variously called milberti or plumbeus, but with the latter name later gaining greater acceptance). Secondly, even 
if the species from these two areas were found to be conspecific, could the name of the older nominal species (plumbeus) be used, or 
was it so inadequately described that it cannot be identified with enough confidence to make it available. 

In the present study, and admittedly using a small sample (four specimens) of Mediterranean material, I find no reason for separating 
the Mediterranean and North Atlantic populations. Springer (1950), by implication, suggested that they differed in their dermal den
ticles, but I cannot confirm this difference as a constant character. Although there are differences in the appearance and spacing of 
denticles between some samples or specimens from different localities, and of different sizes or ages, they are not consistently distinctive 
enough to be of obvious diagnostic value. 

The view that the Mediterranean and Atlantic populations are conspecific is by no means new. In recent years it has been espoused by 
Tortonese (1950, 1951b), but it dates back much earlier, even to the original description of milberti by Valenciennes in Mtiller and 
Henle (1841) where the range for the species is given as "1m Mittelmeer und im Ocean." Despite this, the name milberti has generally 
been accepted as being based on, or referring principally if not exclusively to, northwestern Atlantic material, probably because the on
ly syntype for which a locality was given in the original description was that from New York, collected by Milbert. This syntype, in the 
Paris Museum, was selected as lectotype of milberti by White et al. tI961). Two other synrypes were stated to be in the Berlin and 
Leiden Museums; I have examined specimens in those museums which may well be those syntypes. That in the Berlin Museum (ISZZ 
4467), although not labelled as type material, agrees in being a spirit specimen received from Hemprich and Ehrenberg. Its locality was 
"Italy, Trieste." The Leiden Museum specimen (RNH 2555), labelled as a supposed rype of milbert:, was from Livomo, Italy. If these 
specimens are, in fact, syntypes, then milberti has ample claim to being based on Mediterranean as well as Atlantic material. By con
trast. the other nominal species, plumbeus Nardo (1827), was described from Mediterranean (Adriatic) material only. 

Use of the poorly founded name plumbeus Nardo rather than the later well-establi hed name milberti Valenciennes can only be 
upheld by circumstantial evidence. Despite the fragility of the latter, I nevertheless feel it is compelling enough to warrant full recogni
tion. The name plumbeus cannot be discounted or set a ide informally, and the principal basi for any argument to replace it with the 
name milberti would have to be conservation of well-e tablished usage. 

Nardo's original account (1827) of plumbeus is very brief, and, by itself, not definitive. In total it 1) lim plumbeus (p. 477) as species 
No. 24, plus the vernacular name Caecchia, in a treatment of Adriatic fishes, and places it in a section of the genus Squalus lacking 
spiracles, and 2) describes it (on p. 483) as "Speciei secundae convenit perfecte Squ. glaucus Bloch si colorem exciperetur et formam 
rostri quae in exemplari nostro rotunda est." No type material of plumbeus is known to exi t. 

Nardo's above comparison of plumbeus with Squalus glaucus (= Prionace glauca, the blue shark), in which he distinguishes the 
former only by color and snout shape, does not engender confidence in his ability to discriminate species, for these two species are 
markedly different in many other obvious ways. 

Arguments (Tortonese 1950, 1951 b) for the view that, despite the poor description, the name plumbeus is valid and refers to milberti 
or a Mediterranean form of milberti are principally that 1) Nardo himself later (1853) synonymized milberti with plumbeus, and 2) that 
"milberti" is the only species of Carcharhinus in Italian seas. With respect to argument (1), one could query the strength of this 
evidence in the light of Nardo's earlier seemingly poor ability to discriminate between the blue shark and his plumbeus. Argument (2) is 
not valid, because my data show that a second species, brachyurus, is also present (see p. 171 of this account). 

If the above were the only evidence, then use of the name plumbeus as a senior synonym of milberti would be very arbitrary, as 
strongly indicated by Springer (1960). However two other references to plumbeus by Nardo (l847a, b), and the material on which they 
were based, throw further light on the matter and provide more confidence in the identity of plumbeus. The 1847a paper lists plumbeus 
and gives as a synonym of it "Sq. caecchia, Ch., fig. 40, 41:' It also tabulates other information including size ("7 piedi ed oltre."), 
habitat ("Canali profundi. "), availability in the fishery ("Estate non frequente . "), fishing method (" A togna accidentalmente. "), and 
use (' 'Benche non molto pregiato, e buono, e mangiasi arrosto 0 allesso:'). The 1947b paper simply synonymizes plumbeus Nardo with 
"Squal. Caecchia, Ch." These papers are the only published source of the name Squalus caecchia which later-authors have attributed 
to Nardo, though it is clear enough that the authorship should be Chiereghini in Nardo. The name caecchia is, however, not available in 
that it was first published as a synonym, and has subsequently always been regarded as a synonym of plumbeus. 
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Nardo's information on caecchia was derived from an unpublished manuscript by Chiereghini. 22 Through the courtesy of Alvise Bar
baro, Instituto de Biologia del Mare, Venice, who located the manuscript in the Marciana Library of Venice, I obtained a copy of that 
part of it dealing with caecchia (spelt chaecchia by Chiereghini). Thi include a lengthy (4 pages) handwritten account of the species, 
under the heading "Sp. 7. fig. 40.41. Squalus Chaecchia nostro;' and a copy of the two figures of which figure 40 is a lateral view of the 
hark and figure 41 is a ventral view of the head back to and including the pectorals . These figures are reproduced here as Figure 62. E. 

Tortonese, Museo Civico di Storia Naturale, Genoa, kindly translated the essential parts of the text, which apart from its length is in 
very small handwriting and not a lways easy to read. The description is very verbose, and the most important points from it are as 
follows: 

"The orbit is well rounded and large." 
"On the back, the dorsal fin begin above the end of the pectoral base and in this point falls the maximum height of the body." 
"The surface of the body under the paired fins and on the belly is white and the other surface is ash gray with a silvery shade." 
"All the skin is rough, being covered with a fine hagreen, and i al 0 all covered with mucus." 
"This fish not only inhabits our Gulf (Venice) but is also found on the deep bottoms of our lagoon. According to the fishermen it is 

very ferocious, very voraciou and wims very fast. It ha a very keen olfactory ense and is very fond of human flesh, bei'lg 
therefore very dangerous. It i vi iparou and its common vulgar name is 'Chaecchia~ Its flesh i eaten boiled or roasted." 

" In order to define it in Linnean fashion I shall write Squalus Chaecchia caput latiore depresso, extremitate rostri obtusa subrotun
data, capsulis oculorum rotundatis; ore in mandibuli tribus ordinibus dentium triangularium." 

Chiereghini stated that his chaecchia grows to 8-9 "piedi veneti," and according to E. Tortonese this is about 2-3 m. 
The above de cription, coupled ~ith Chiereghini's figures, agree, in general, very well with milberti. In particular, the position of the 

first dor al fin relative to the pectoral base, the eye size, relative size and positions of the second dorsal and anal fins, and the overall 
shape and proportions conform better to milberti than to any other specie. The shape of the snout in ventral view is, perhaps a little 
too pointed but is, neverthele ,fea ible if the illu tration was of a newly born or juvenile specimen-and this would seem to be the case 
judging by the size and shape of the first dorsal and pectoral fins. The hearsay reference to the species being very ferocious and very 
fond of human fie h, is disquieting with re pect to milberti. Such behavior could more aptly be ascribed to leucas, at least in parts of its 
geographic range, and leucas is one of the relatively fe~ specie which has it first dorsal fin placed over the end of the pectoral base as 
does the shark in Chiereghini' figure. H owever, leucas has too hort and blunt a snout, and too small an eye, to fit Chiereghini's 
figures, and i not definitely known from the Mediterranean. 

It is worth noting that, judging by the close corre pondence between much of the information presented in Chiereghini's manuscript 
and in ardo (1847a), Nardo must have drawn heavily on Chiereghini's account, suggesting that he was well satisfied on the con
specificity of hi plumbeus and Chiereghini's chaecchia. Lastly one could point to the indication from the vernacular names, although I 
am unable to assess the weight of this indication . Nardo (1827) used Caecchia for plumbeus in hi first description of the species, and 
repeated this in 1847b and 1853; his 1847a use of Caechia wa probably a lapsu calami. If Nardo did not see Chiereghini's manuscript 
until after 1827-and I presume this was so for he mentions other authors but not Chiereghini-the similarity between Nardo's Caec
chia and Chiereghini's Chaecchia appears ignificant. 

If it is accepted that Chierel5hini's chaecchia equals milberti, then ardo's (1847a, b) accounts of plumbeus incorporating caecchia as 
a synonym thereby provide a second source of evidence that plumbeus and milberti are con pecific; and this evidence is seemingly in
dependent of ardo's later (1853) referral of milberti to plumbeus, which is the only other real basis for validating plumbeus. Because 
of this second source of evidence I feel there is sufficient justification for recognit'ing plumbeus as a valid senior synonym of milberti. 

De Kay's ceruleus, described in his 1842 account of the ew York fauna, can, with reasonable confidence, be ascribed to plumbeus 
even though there does not appear to be any type material to confirm it. The description is very general, but mentions the first dorsal 
origin as being" ... over the posterior part of the base of the pectorals ... " and this is borne out in the illustration. The latter agrees 
well with plumbeus except for the second dor al fin which is too low and which as shown would better characterize obscurus. However, 
identification as obscurus can be discounted because of the forward position of the first dorsal fin and the size of the specimen (635 mm 
TL); De Kay does not state that it was, or could be, an embryo, hence if free living it is an appropriate size for a recently bornplumbeus 
but much too small for obscurus. 

According to De Kay (1842) he described hi caudata a a pecie of Lamna, rather than Carcharias, because all its gill openings were 
anterior to the base of the pectorals. Evidently De Kay arrived at this generic placement from a study of the illustration of his species 
made from a large (2,235 mm) specimen by Carson Brevoort who wa a l 0 responsible for catching the pecimen off Rhode Island. If it 
is accepted that the illustration is in error in this respect, then caudafa is clearly a pecies of Carcharhinus, and judging by both the 
description and the illustrations (including a view of the underside of the head and one upper tooth as well as the lateral view of the 
whole shark) can be identified as plumbeus. In particular the description mentions (and the lateral view shows) the first dorsal fin 
originating" ... over about the middle of the base of the pectorals," and this feature in conjunction with the shape of the snout and 
the upper tooth indicates plumbeus. 

The description itself contains several obvious errors; the second dorsal fin i stated to be " ... 0.3 high, with a base half an inch long 
... " and interpreting the 0.3 as inches (as in other descriptions in the same account) would give the" ... seven feet four inches" long 

n Abate Stefano Chiereghini (1745-1820). 1 do not have the title of the manuscript and the only part of it that I have seen is the excerpt mentioned above . It may be the 
same as that published posthumously, i.e., Chiereghini, S. 1870. Ipsa Chiereghini conchylia ovvero contribuzione pella malacologia Adriatica desunta dal manoscritto 
descrizione de'crostacei, de'testacei, et de'pesci abitano Ie lagune e golfo Veneto, rappresentati in figure, a chiaroscuro ed a colori dall Abate S. Chiereghini ... illustrata 
da S. Brusina, Pisa, but I have not seen this ei ther. 
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able to be made before other evidence became availabl~ to confirm that brachyurus is present in the Mediterranean. Subsequent 
analysis of data on proportional dimen ion shows that the measurements given by Moreau (1891) for his embryos point clearly to both 
of them being brachyurus. In particular, the length of the first dorsa l base separates brachyurus from plumbeus as indicated in Table 65 
where Moreau 's measurements are also given for comparison. 

Table 65.-Length of first dorsal fin base as percentage of total length in Carcharhinus brachyurus and C. plumbeus, 
and comparable data from Moreau's (1891) account of C. obtusirostris and C. milberti. 

First dorsal 
base as OJo TL 
Range (mean) 

Data from present study 

brachyurus p/umbeus 
16 specimens 15 specim ens 

650-2,725 mm 390-1,670 mm 
TL TL 

8.9-10.8 (9.7) 11.1 -13.8 (11.9) 

Data from Moreau (1891) 

"oblusiroslris" 
I embryo 

420 mm TL 

9.5 

"mi/berli" 
I embryo 

410 mm TL 

8.8 

"mi/berti" 
New York syntype 

610 mm TL 

11.1 

A further complication is presented by Moreau's (1891) description of milberti. The description is based partly on the New York syn
type of milberti and partly on other specimens which, except for the embryo discussed above, are not itemized other than in terms of 
their general size, e.g., "tres-grande taiJle, moyenne taille, adultes, jeunes," etc. Judging by Moreau's illustrations of the teeth (his 

figures 221 and 222, and especially the latter) and the dental formula he gave ~~~~~~~, there is no doubt that some of these other 

specimens and perhaps all of them were brachyurus rather than milberti. This misidentification which Moreau made provides the clue 
needed for understanding why he should have described obtusirostris as a specie separate from milberti (plumbeus). He did so because, 
in general, hi milberti equals brachyurus and his obtusirostris equals plumbeus. This interpretation is satisfactory but it raises one 
nomenclatural difficulty. Compagno (1973b) listed as holotype of obtusirostris the 420 mm male embryo (MNHN 98-1227) for which 
Moreau (1891) gave measurements, thus more firmly categorizing its status than did Tortonese (1951b) who presumed it was the type. 
However, if this designation were accepted it would make obtusirostris a junior synonym of brachyurus, which is at variance with 
Moreau's (1881) account in which he was clearly, if not exclusively, dealing withplumbeus. The situation can best be met by disregard
ing Compagno's listing on the grounds that there is no definite evidence to establish that MNHN 98-1227 is either a holotype or type 
material at all. Moreau (1881) did not list the specimen, although it may have been the "jeune individu" he mentioned in the descrip
tion. Ch. Roux informs me that MNHN 98-1227 was catalogued in 1898 along with the rest of Moreau's collections which were given to 
the museum following his death in 1896. Catalogue data do not show when the pecimen was collected. It is conceivable that it was not 
collected until after 1881 along with the other similar-sized embryos (MNHN 98-1228, 98-1229) which Moreau treated as milberti and 
one of which he listed along with MNHN 98-1227 in 1891. It is clear from Moreau's (1881) text on milbertithat he did not have these 
"milberti" embryos at that time. 

Ogilby's (1911 :38) description of stevensi, based on two specimens from Queensland, Australia, was not illustrated, and the type 
material originally held in the Queensland Museum appears to have been lost according to McCulloch in Whitley (1934) who also noted 
that the lengths of the two specimens (164 and 187 cm) were erroneously given in millimeters rather than centimeters. A further over
sight by Ogilby was in heading his description on page 38 as "Carcharias stevensi" rather than as "Carcharhinus stevensi." That he in
tended the latter is evident in 1 is introduction on page 36_ The description , which is reasonably good and includes many proportional 
measurements, has been vanously interpreted by later authors. For example, Whitley's (1940) account of stevensi is referable to leu cas 
whereas his 1943 interpretation appears to be obscurus and his 1964 descriptions apply to plumbeus (Gillett Cay specimen) and some 
other species (Capre Cay specimen). 

Ogilby (1911) regarded stevensi as distinctive in the" ... extreme shortness of the postventral portion of the body ... " but I do not 
fmd this to be a very useful diagnostic character. A more important item in the description is the vertical height of the first dorsal fin. 
Ogilby gave this as 1.25-1.33 in the length of head, and the latter as 4.9 in the total length; if these proportions are converted, then the 
first dorsal height ranged from 15.3 to 16.3070 TL. From figure 5 it can be seen that the only two species which have or approach these 
high values are plumbeus and longimanus. The latter can be discounted in terms of its color pattern, the shape of the fIrst dorsal fin 
apex, and in some proportional dimensions. On the other hand, agreement between plumbeus and stevensi is, in general, very good, 
and this, coupled with the fact that plumbeus occurs in Queensland waters, is sufficient to leave little doubt that they are conspecific. 
The chief disquieting feature at first glance is Ogilby's statement that in stevensi the eye is " ... inserted midway between the tip of the 
snout and the second gill-opening .... " However, apart from this not occurring in any species of Carcharhinus the statement does not 
agree with another item in the description that the snout length (i.e., preocular) is " ... 1.7 in the space between the eye and the first gill
opening .... " This latter item is perfectly feasible for plumbeus but obviously would not permit the eye to be anywhere near to midway 
between snout tip and second gill opening. Other minor differences between stevensi and plumbeus are in the description of the lower 
teeth. Firstly, the number of 15-0-15 is improbable for plumbeus but could be explained by Ogilby counting symphysial teeth as 
laterals-on this basis a formula of 14-2-14 is possible. Secondly, the lower teeth were described as "entire" (i.e., smooth edged) but 
this may only mean that their fme serrations were overlooked. 

Fang and Wang's (1932) account of latistomus as a new species from China agrees well enough with plumbeus for me to refer it to 
that species, although the description is rather general and no dental formula or illustration of the teeth is given. The account, including 
two illustrations, was based only on the holotype, a juvenile of " ... 565 mm. to last vertebra," deposited as No. 11156 in the Museum 
of the Biological Laboratory of the Science Society of China; I do not know if this holotype is still in existence_ The only diagnostic 
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comparison made by Fang and Wang was to state that their new \reclCS " .. differ'> Irom other s re<':lc~ of carcharinu by having its 
mouth much broader, its rirst dorsal more antcllor and It s ~nout slIghtly shortel." Chell (1963), in a rcview of the ~hark 01 raiwan, 
identified /alislol/Il/s as a junior sy non ym of sOlm" but thIs I, patently InwrreLt. 

Although Whitlc y (1944) did Ilot ,ldd luqer tll 111'> relllid I\hell he d!:slIlhed r/ul'la!t, (111) front ph"t" 'raphs 01 rCClJncn Irom 
'v\' estern Australia, hl\ aeeount nelerll1\.'lcss ean r!:ilsnn,lbl) hl 1I1lLrrleted" I1l'lt"il1ll1' tll /111/111/11'1/1. I he onl~ 11111 tratlon 
acco mpanying the aecoul1t is a tr,h:ed outline flnm a photoglaph ~lllJllln' d h,lI~ in 0\11 ,llItern.ohhqllc \iel\. r hc prune Lltagno lIC 
reature \uggestll1g p/llll1ht'l/\ 1\ the IeI') high Ilrq dors,tilil1, Illth tls oligll1 ,Ippalenil~ ,i111lIC the 01\1101 Ihc pe<.:toroll \\ hlilcy stated that 
there lIas" pparcntl) I1Ll intcrdors,ll ridge," but I doubt thdttlllS I.lluld he as e\\eu 1Illl1llhe photllgr.tph. Th,. Lill lr \liI illd to he 
.. I'er) light grc). 0 CC'I1SPllUOllS d.u\.. 111<11 \.. s nn fin," .Ind thl' lengl h \\ ,I liP In .lhOUI ~ It ( I, ~24 1I11Tt). IIh eqllcllily \1. hilley (1')45) 
recorded donati.1 frolll othcrllle"litlcs In \\ l'stCI n \ lIstl,t1la 111lludin' \h,II\.." 1l,1) , !)IJ \.. 11.1110' I 1<ll1u •• nd \\ell to thl: south 011 Bun· 
bur). !-Ie accompanicd thc,!: rceords lIith illuqlatl\lns nl ,I I)II\.. Il arlng I I"ntl PClIllICI1 \\11ILh IS ob\loll I) /,II/Illhell\, and he noted 
that an interdor,al ridgc lias pl esent. Illtther \UPPl1\l I~ ,\I,I!I,lblc Illl ;Jll~pllllg the pre,.11 l , 1/I/II1l1he/H In \ u Ir,tll.ln \\atcrS Irom 
Whitley', (1964) aecount of t\lO shar\..\ (.IS Iln'el/ll ()grlh~) 11111ll \11<1111 \{ld ,()lIeclI 1,lIld Iud Ill' h) olliercn c til the po Ilion of 
thefirstdorsalonglnrelatiletotllepl'c tL11,lIlills,thLtllll h.II" IIcledill,.1 lit Pl(ll: Ihclen! kfr m(dll tl(a).wtll\;h\\u 6ft tn 
(2,007 111m) long, Ila~ illustrated dlld dC\cllbcd h\ \\ hltle) ,llId "III 1.1111, cllllfllklltl) bc .1 Lltb,.d 10 plllll/ht'IIL 

DescrifJliOIl (~ee also Table (6) \1\)d<:lateh lalge h,It\..~ glll\lln g tll ~ . 4 11\ II :>'lldllnl: 01 b.11: be(\I,.cn d,n ullin \\Ilh a 10\\ but 
well-marked dermal ridgc. Upper Pll'L,llId,1I pit tlollgl) dl' \cl'pnl, Il\\l; I'll \\,.<1 • 

Dermal denticle, II ILic·'paecd, Ill)t 1)\ eriapPllI1! III 11\;111 .Ind llalf-gll)\\ II IkLllII,.n bllt mure Lil) cb pa~ cd and p rlt,tll) o\crlappmg 
in adults, rather large in stlC, III \)Id, L\lll 11Ill,lbl\ II idcl th,11I long. ol h \\ Ilh three 1m lIud nal ndg olnd (orr ponding hort 
po tenor margInal teeth In elllbr~Lls ,Ind JIIICIlIIe "llId \\Ith the .I1lli.'nutlIber r 1I\1lr<.: u lIollI, 1.\,. rId' and feeble, reel) proJl: ting 
teeth in adults 

Snout of modcrate length ,Ind bluml) rlllinded In Lllntllllr. \ IIt<.:[ I\H 1ll,1I III of qc U lI,dl\ It htl} lor\\ard 01 Iront 01 m lith but tn 
some specImens It IS abolc it. '0 till 1I\)llgl~ uhll,!IIC, \\ith r.llhl.f b Odd" (ll,lte .lpcrtur\. the nt nor m rgm 01 a h n tnl \\Ilh a 
prommcnt na. al lobc 

14- I -14 14 I - I 4 
Dentalfolllluia 13-1-\3 in5spi.'1II1lCI"llutl1ll()lL'tllltnlb~lIIc,4furtlcr pc IIncn h.ld 14-1 or214 andtherematnmgonehad 

14-1-14 
13-1-14 

Upper tceth broadl~ trt,lIlglllar. ubllljtlc c ... _pt Illr the Ilr I cnl: )Illph, I • thur latcralmargtn lonca\e 

along mo t of the rOil bUlnOtLhed L)n thc lHltcrlll(l • tlHee or 111ur eriC, lhell lIIl:dlall1lM til Imo t tr<ltght 1 I\c::akl) Lome, both 
margins serrated, the .,en,llions lightl) eoal cr ba .111): \)l1e Ilr ')ce,1 101M II} t\\l) 1\1,1\1 )l1lph) lal tccth I O\\cr kcth n rrOI\, ~re t, Il\h 
both margin lery finel) ,>erratcd, thc \Clratl\)n 0111) llll thc Ii t.lI h.lllc 01 thc Lli p (' th,. tldh to\\ard th~ Lcnter 01 the mouth 
I\hereas towards the corner, l)f the mouth Ihe' eU I' ,\ll' \.ol\lplct~l\ L1r.llcd; Oll~ Il[ \cn I.L..I 101t.l1l) t\\O nldll )mphj laltecth, 

First dorsal fin notably large, Clwt LH slightl~ !,lie,lIe, IOl1g ba ed but nUlrL)\\ ,IPI(,t1I~, \er h gh m ub.ldllit ano aouh though much 
les 0 in mall specImens (Fig . 63): LHlgln of first dllr alllla l1f lightl) .ultCrlor tLl I'C.:tll[,i\ ,,\II. \ceond dor .II fin moderatel) large and 
relatively high, similar to anal 1111 bUl 10\1 cr ,\nd Il\th ,\ ':(.1ne.1I e r.llhcr th,lIl IlLltdl"d dl t.ll m, f!,.tIl · length 01 "eond dor al rear tIP 
\.0-\.6 (mean 1.2) times secono dor al hcighl lor If> peLlIllCI1S; Lmgin 01 I.lllfld dllr al Ubllut Olef .Inailln ongln, Pe 'toral fin rather 
large, long based, slightly or not falcate, theIr dist.ll I1lollgll1 onl) I\CU"') u)nl.,IIC, thcir lip n,trrl1\ll\ rounded. Origin o. pectoral a lit
tle anterior to fourth gill opening\: OUtCf cornel l)t' pe.:tLlrul \1 hen latter i .Idple cd to trun\.. 0 that tl ,IIllCrlLlr margin i horizontal 
reaches to as far a first dorsal a\il In jUlcntles bUl half to l\lo-thlrd aiL)ng lir t dorsal rear tiP In Ub-,ldult und adult . 

Color in life was described b) \\ heeler (1963) from \laurttiu ' -~eYlhelics peeil1KI1 .\\ "The eolour on the back I palel) blue-or 
greenish-gre) and the lateral stripe, from the ongll1 olthc pc((oraltl)llards the anus arc l"lntl~ mar\..ed. The bell~ I II hite. 01 and 011 
are coloured as the back but the po,tenol margIn, al1d c\treme tips.lrc blae\..i h. Thc pedoral :trc dar:" grey on their dor,al .,urfa 'e , 
white ventrally \\ith blac\.. trailll1g edges and sltght grcy or blaL\"i h lip, The dor al lobe i.lf thc cauoal i grey, the lentral lobe 
sometimes whitish. Both lobe., hale thin bl:tc\.. po'>terlor margins." \flcr prcscnation In akoholthe color i. gra~ or gra)i h bro\ln 
above, pale to white belo\\, u ually II ith a faitH tndKation of a horizonlUltonguc ,I the pale (olor e tending forll ard part \\ ay along the 
side of the trunk from abol'e the pel\ic ba,e. In Ju\enileo" and til somc adult." the ape\ 01 the sCLono dor,>al fin, the upper margin and 
tip of the dorsal lobe of the caudal fin, and the dIstal margIn or the riN dorsal fin are du\\..) edged. 

Vertebral counts of eight specimens are gllen 111 Table 66 :tnd of another selen \pcLimen\ in Table 6~. Count' for the Parrs :-"Iu 'eum 
syntype of mi/berli(MN HN 1142) are nOlUbl) 10ller (P 82, C 70, T 152) thanlhose in any 'Jthcr sptXlmcn reported. Ho\\ever, e\amtna
tion of the radiograph of this )'ntype indicates that its 10\1 counts arc e\treme due lO dlplospond) I) occurring far rearward (at t\IO
thirds of the distance from pelvic tips to anal fin origin) and the presence of se\ eral irregular grou ps of elongated cenlra among t the 
shorter diplospondylous centra in both the precaudal and .:audal regions. I r the S) nt) pe COUllls are e\cluded, the range of counl ror the 
remaining specimens are P 87-97. C 82-92, T 172-187. ot enough counts are al'ailable rrom different localtties in l he presenl sample to 

allow meaningful comparison bellleen geographical regions. Despite thi<;, some compari on can be made, a in Table 68, between 7 
western North Atlantic specimens in the present .,ample (excluding the aberrant parat) pe of /IIi/bertl \I hich I\as rrom ell York) and 
summarized counts of26 specimens from atal, outh Africa, reported by l3ass et al. (1973). These data gile the IIcstern Indian Oeean 
materia l considerab ly higher total counts and slightly hi gher precaudal counts. The counlS from t\\O tllediterranean specimen (from 
Yugoslavia and Tunisia) agree more with the western India n Ocean specimens, as might be e\pected, than I\ith the western orth 
Atlantic. The Yugoslavian specimen has a higher number of precaudals (97) than any other, though it i approached by Ba set al. 's 
(1973) upper count of 96. 

Centrum diameter greater than centrum length except in lasl fe\1 monospondylous centra at posterior of abdomen 1\ hieh are almost 
square in profile or excep tionally have th e centrum length greater. Diplospondyly occurs variously rrom abole the pell ic axil to as far 
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Table 66.-Carcharhinus plumbeus, pro po rtio nal dimen ions in percentage of total length . 

Q 390 mm a 530 mm 1,445 mm Q 1,670 mm 
Florida (j 522 mm Mexico a 586 mm Q 666 mm Q 1,207 mm Ha .... aiian Is. Ha .... allan I, 

Englewood Brazi l Socorro Is. Yugoslavia ' 598 mm Maryland Red Sea Q 1.252 mm Oahu Oahu 
USNM Vitoria USNM Spalato New York Solomons Is . Rab\gh Ne", Jersey U NM l) N\l 

____________________ �_~_5_4_7 ____ S_U __ 52_8_46 _____ 1_18_39_5 ____ N __ M_V_(~--~-) __ M __ N_H_N ___ 11_4_2_U_S_N_M __ 92_4_~ ___ N_M_V_{~--~-)~U~S~N~M~I~96~6~7 __ ~1~96~5~94 ____ ~19~6599 

Snout tip to 
outer nostrils 
eye 

mouth 
1st gi ll opening 
3d gill opening 

5th gill opening 
pectoral o rigi n 
pelvic origin 
I st dorsal origin 
2d dorsa l origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distan ce between inner 

co rners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 

3d 

5th 
Eye 

horizontal diameter 
1st dorsal fin 

length of base 
length posterior margin 
height 

2d dorsa l fin 
length of base 
length posterior margin 
height 

Anal fin 
length of base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 

length distal margin 
length of claspers 

Cauda l fin 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

total 

3.5 
7.5 

8. 1 
19.0 

21.5 
23.6 

22.6 
50.8 
29.0 
63. 1 
62.1 
75.4 
74.6 

6.4 

8.6 
4.6 

0.5 
0.5 

3.2 

3.3 
2.4 

2.9 

12.8 
4.0 
8.6 

5.4 
3.3 
2.6 

5.8 
3.5 
3.3 

7.2 
16.9 
8.5 
9.2 

5.3 

6.3 
5.6 

23.8 
10.4 

13 . 1 
13 . 1 

90 
82 

172 

3.8 
7.7 

8.0 
19.7 

22.4 

24.5 
23.8 
48 .8 
28.9 
61.9 
61.9 
73.8 
73.0 

6.2 

7.8 
4.5 

0.4 
0.4 

2.3 

2.4 
1.7 

2.3 

11.1 

3.6 
8.4 

4.2 

3.3 
2.7 

4.2 
3.2 
3.5 

6.3 
17.8 
11.3 

9.2 

4.9 

5.4 
5.4 
2.2 

28.2 
10.1 

12 .1 
10.3 

92 
90 

182 

'Syntype of Carcharras (Prronodon) mabeni. 

3.8 
7.2 

7.5 

19.2 
21.5 

23.8 
22.4 
49 .0 

29.4 
64.3 
62.3 
75.4 
74.5 

5.8 

8.2 .. 
4 .7 

0.8 
0.5 

2.8 

2.8 
2.1 

2.5 

11.1 
3.7 
9.4 

4.3 
3.2 
2.6 

4 .2 

3.4 
3.8 

5.9 
17.0 
11.9 
9.6 

5.7 

5.1 
5.5 
2.1 

25.7 

10.9 

12.5 
10.2 

14-1-14 
13-1 - 13 

88 

92 
180 

3.4 
7.5 
7.5 

18.9 

21.1 
23.4 
22.6 
48.8 
29.4 
62.5 
62.0 
74.0 
72.7 

6.0 

8.2 
4.7 

0.5 
0.5 

3.2 

3. 1 
2.2 

2.3 

II. I 
4.1 
9.5 

4.4 

3.3 
2.8 

4.5 

3.2 
3.3 

6.5 
16.9 
12.5 
9.4 

5. 1 

5.8 
5.6 
2.2 

26 .2 
10.8 

11.1 
10.8 

14-1 -14 
13-1 -13 

97 
90 

187 

139 

3.8 
7.9 

7.8 

18.9 

21.7 
24.3 
23.6 
49.9 
28.9 
61.2 
61.9 
74.0 

72 .9 

5.8 

8.8 
5.0 

0.6 
0.7 

3.5 
3.7 

2.9 

2.4 

11.4 

3.9 
9.9 

4.8 

3.3 
3.3 

4.4 

3.2 
4. 1 

6.4 
16.9 
13.4 
9.7 

5.7 

5.5 
6.2 
2.0 

26.7 
10.4 

12.0 
10. 1 

14-1-14 
13-1 -14 

82 
70 

152 

3.5 
7.4 

7.8 
19 .2 

21.9 
23.6 
22 .8 

51.0 
28 .2 
63 .2 
63.0 
75.4 
74.8 

6.3 

9.0 
4.6 

0.4 
0.5 

3.7 
3.7 

2.5 

2.3 

12.8 
3.6 
9.8 

5.0 

3.0 
2.7 

5.1 
2.8 
3.2 

7. 1 
16.9 
11.9 
9.9 

5.3 
5.9 
5.2 

26.3 
10.8 

13 .2 
11.9 

14-1-14 
14-1-14 

89 
86 

175 

3.6 
7.2 
7.4 

22.6 
47.6 
28.1 
60.7 
60.7 
72.9 
71.7 

6.1 

8.2 
5.1 

0.5 
0.6 

3.3 
3.6 

2.3 

1.8 

11.3 

5.3 
13.4 

4.8 

3.4 
3.0 

4.5 
3.5 
3.5 

7.0 
22.1 
17.3 
10.9 

5.8 

5.8 
6.1 

27 .7 
11.8 

3.2 
6.7 
7.2 

18 .8 
21.2 
23.1 

21.7 
51.9 
28.6 
62.0 
63.3 
73.9 
73 .8 

6.0 

8.8 
4.2 

0.5 
0.6 

3.0 

3.4 
2.7 

1.9 

12.2 
4.4 

11.7 

5. 1 
3.4 
3.0 

4.8 
3.5 
3.6 

7.3 
20.0 
16. 1 
II 8 

5.0 
6.0 
6.1 

26 .0 
11.1 

13.2 
11.2 

90 
85 

175 

3 I 

6.8 
7.2 

192 
21.2 
23.4 

22.3 
47.9 
28.0 
62.4 
62.6 
73.9 
73 I 

6.4 

91 
46 

0.6 
0.6 

3.5 
3.3 
2.1 

I 7 

12.2 
4.8 

13.6 

4 .5 
37 
2.8 

4.6 
3.6 
3.6 

6.9 
21.7 
18.4 
11.6 

6.0 
6.4 
6.2 

10.0 

27 3 
11.2 

13.8 
12 . 1 

14-1-14 
13-1-13 

90 
86 

176 

2.4 

56 
5 6 

I 4 

21 I 
23 3 

21 3 
53 3 
28.4 

662 
66.2 
77.9 
773 

6.2 

8.3 
4.7 

0.6 
05 

2.8 
3.1 
2.1 

1.8 

138 
5 I 

150 

47 

3 8 
3 3 

5.0 
3 5 
43 

8.4 
22.4 
19 I 
11.4 

6.0 

6.9 
7.2 

26.3 
12.0 

14-2- 14 
14 1-14 



pecimen a rid icu lousl) small second dorsal. SlIllI larl y, under "( haraLlemlll's" 0 1 Ihe r~C l es, ('uuriu{(J I aid 10 he fr o m 3 10 fJ ft 10 

ngth, yet the specimen descnbed \\as gl,el1 a lenglh 0 17 It 4 III [)I:srile Ihese earelcS\ errors, dnd Ihe 1.1 ~ 01 lyre malena l, Ihere I III· 
ie doubt thaI De k a) \\ a desLnblllg a S(1eClIl1en 01 pllllllhelll, .ll1d he himself nOles Ih.ll (,lJIu/UIU I "., tlo Iy allted 10 Ihl.: C, (uuleu,; 

= plumbeus] pre,lousl) descnbed " 
The <;Ie cnption of japOlllCIiI Temmine~ and "~hlegel, I H~O rro\ldes \en lillie 111 I ornJ.lI 1011 olher Ihan 10 l10lC Ihal Ihe pc Ie I 

imilar to "PnOllodoll lalllia el I!,all 1!,L'IICIiI , 1:1 110l<ll11mel11 a\ee la dl:rllIcre c'rc~e, mal donI elle '~Iol nl' par a premlerc dor ~ I 
)eaucoup plu ele\ce et plus pOllllue." rh~ Slie \\.IS ,Ialed rarel." III e Lecd" II (I, 2Y mm) J he 11111 Irallon 10 ludc il d r al VIc\\' of a 
~hole har~ (\\hlch appears to hale al1l11leldorsal ridge) ,lIld .Ilaleral \Ie\\ III Ihe t.1I1 J h I,!lln I I rlllll,;.1111 10 Cit ho upper and 
ower precaudal pits t)plcal of archurJlIllllI, but e cludlllg 'Cllll!,cllCl/I Ill\' um ,II \Ie \ 01 Ihl: whole harf.: dl play Ihe Ir t dor 1110 

'eflexed to one Side, I hus ckarl)- portray ing its share. proporllons, .Ind po ilIOI1 . III wtall hc diu tratuln ug 'e t plul1Iheu ralhcr th n 
lOy other pecles. ThiS interprl:tation is n;1I1lor~ed 10 orne e tenl b)- Ihe I) pI.: malcnalol jUPIJl/I(U\ \\hl h ompn only t .... o pair 01 

aws. both of \\hlch I hale seen in Ihe L elden ..... lu cum . One 01 Ihe e (I{ II 4,1:.110 I b) wllh a ent I formul of 1· 14-2· 14 1 
1 ·1 4-3· 14· 1 

;eem referable to plulII/Jelll, as nOled earlier b 1 looller (I Y.54) \ hn luenllfl d II a IIlIlherll 

thought b) Hooljer to come from II1('/Ulloptt'rul QUO) and (, Imard, but the dcnt. 1 lorml 

thl parr appear to be from /Jruchl'Urlll ,unlher . 

of evidence supporting the IOtapretatlon 01 ohlll 1m IrL5 
fin was \\ell fOf\\ard, It origin belOg ncar the end 01 the p~dnral bd : th 

1 h~ J h r pair ( I{ H • at. 0 t. a) .... ere 

(
I" J 1 ) 

I I ~ I l lude that pc Ie ; 10 lead 

ment name for Iumlu 01 RI 0 
lumlU of 1 uller and Henle, h 

"brun cendre" and there \\as no mention 01 \\ hlle m.lrkmg lln th Ill. nJ the Illu tratl n 
sholl an obI iou . pOlOted lobe on each antenor na al nap ( uch a m plllmb u \\ her 1\ I more deHlop d th n m lOll ImallU ) and up
per teeth \\ hich better agree \\ ith those of pili IIIbeu \ m their obhquenl: and .:un ture than W IIh tho 1 1011 IIIlUnur The number of 
upper teeth on each ide \\a gi\en a 12 or 14: neither plumhell or lOll IIIIUflU ha\~ 12. but both n h \e 14. hnaLly,there I the lact 
that plumbeus i common 10 the "-.lediterranean, w herea there I no lear e\lUcn~c thaI IUfl~/l1/allll 0,- ur there. 

If the above interpretation of obruslroslns a a ) non} m 01 pllllll/Jeu I t be u tamed, thcre I a need 10 e plalO \ h) loreau 
should have belie\ed that the) \\ere eparate pl.:\.ie. The rca on lor 10r~au' bdlef not apparent from hi I 1 account, lor 
although he tate there that obluslro Ins and milherll ( plUlllbt'u\) diller 10 preoral len th \l;r u mouth \\ Idlh proporlJon , the e dil· 
ference do not tand up to crutiny and in fact \Ioreau him elf later readied the ame ondu Ion a c\ldencl:d by a e) in an a"count 
(1891) dealing principally \\ ith milbem but \\ ith ome data on ohllHlro 1m. In thl ke ...... Ioreau grouped ubtu Iro trts w IIh nlliberli 10 

preorallength:mouth \\idth proportIOn but eparated them on pectoral kngth:breadth proporllon . He em ph !Lcd thb dlfleren e in 
his description of milberti-"cette difference dan Ie proportion de pectorale e t peut-etre Ie eul aractere qUI permette de sUre· 
ment distinguer les jeunes de chacune de deux e pece "-and tated that in milberll pectoral breadth I almo t fi ... e- eventh of its 
length whereas in Oblll iroslris the pectoral length i at least t\\ ke It breadth s e\ idenee of the differen\.e he gale measurement of 
three specimens. the e being the Pan Mu eum syntype of IIl1lbem (male, 610 mm TL). an embr]o of milbem (male. 

. length 
410 mm), and an embryo of oblu Iro Iris (male, 420 mm). rrom hiS mea urement the \ alue 01 pectoral breadth are 1.44 and 1 6 

for the syntype and embryo. re pecti'ely. of milberli and 2 I for the embr]'o of oblU Iro Iris. and thu in accord with hi ( 10 reau I 91) 
description. Ho\\ever, I have examined \ ... hat appear to be the t\\O embryos \\hleh loreau mea ured and \\ hich are no\\ in the Pari 
Museum and I cannot confirm thl difference 10 pectoral fm proportion nor do I find an) other Important difference. Bo th embr]'o 
are labelled as from France. ice, 10reau; the obtusirosms peclmen bear the number :'ll H 9 .1 227 , \\hi le the mrlber li pecimen. 
along with another in the same jar, a female embryo of 400 mm , i M H 9 - 1229. Measurement of the obluslr ostris embryo were 
kindly provided by eh. Roux of the Paris M u eum, and the e how that, although pecto ral length (70 mm) i the same as given by 

M I 'd h' 5 h h 33 . b M d h I length . oreau, pectora WI t IS 4 mm rat er t an mm a given y oreau, an ence pecto ra b read th I 1.56 10 tead o f 2. 1. Tor-

tonese (195Ib) had earlier examined the arne embryo a nd illu trated the oblus/roslns ( 1 H 9 -1227). H i illu tration likewise 
length . length 

shows pectoral breadth a about 1.5. Thl value for pectora l breadth of oblllsiroslr is i , therefore, \\ith in the range which loreau 

himself gave for milberti. 

T he a bove findings cast doubt o n the primary diagno tic fea tu re u ed by 10reau to separate oblusiroslris and 11111berli and lend 
weight to the view that these specie a re conspecific. However, th e finding cannot be interpreted a imply a thi • even though there i 
little doubt that, firstly, oblusiroslris as described a nd illustrated by Mo reau (1881) eem ma inly referable to plumbeu and, econdly, 
that the embryos of obtusiroslris and milber ri fo r which Moreau (1 89 1) ga e measurement are not different pecie. The need for au· 
tion in interpreta tion is because the e la tter embryos are not pecimen of plumbeus but instead are brachyurus GUnther. Although 
embryos are frequently more difficult to identi fy than free-living specimen , my identification of Moreau ' embryo as brachyurus was 
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able to be made before other evidence became available to confirm that brachyurus is present in the Mediterranean. Subsequent 
analysi of data on proportional dimensions show that the measurements given by Moreau (1891) for his embryos point clearly to both 
of them being brachyurus. 1 n particular, the length of the first dorsal base separates brachyurus from plumbeus as indicated in Table 65 
where Moreau' mea urements are also given for comparison. 

Table 6S.-Lengtb of first dorsal fin base as percentage of total length in Carcharhinus brachyurus and C. plumbeus, 
and comparable data from Moreau's (1891) account of C. obtusirostris and C. milberti. 

First dorsal 
base as OJo TL 
Range (mean) 

Data from present study 

brachyurus 
16 specimens 

650-2,725 mm 
TL 

p/umbeus 
15 specimens 

390-1,670 mm 
TL 

8.9-10.8 (9.7) 11.1-13.8 (11.9) 

Data from Moreau (1891) 

"obtusirostris" 
I embryo 

420 mm TL 

9.5 

"m i/berti" 
I embryo 

410 mm TL 

8.8 

"mi/berti" 
New York syntype 

610 mm TL 

11.1 

A further complication is presented by Moreau' (1891) de cription of milberti. The description is ba ed partly on the New York syn
type of milberti and partly on other specimens which, except for the embryo discussed above, are not itemized other than in terms of 
their general ize, e.g., "tres-grande taille, moyenne taille, adultes, jeune ," etc. Judging by Moreau's illustrations of the teeth (his 

15-1-15 
figures 221 and 222, and e pecially the latter) and the dental formula he gave 15-1-15' there is no doubt that some of these other 

specimen and perhaps all of them were brachyurus rather than milberri. This misidentification which Moreau made provides the clue 
needed for under tanding why he hould have de cribed obtusirostris as a species separate from milberti (plumbeus). He did so because, 
in general, his milberti equals brachyurus and his obtusirostris equal plumbeus. This interpretation is satisfactory but it raises one 
nomenclatural difficulty. Compagno (1973b) listed a holotype of obtusirostris the 420 mm male embryo (MNHN 98-1227) for which 
Moreau (1891) gave measurements, thus more firmly categorizing its statu than did Tortonese (1951 b) who presumed it was the type. 
However, if thi de ignation were accepted it would make obtusirostris a junior synonym of brachyurus, which is at variance with 
Moreau's (1881) account in which he wa clearly, if not exclusively, dealing with plumbeus. The situation can best be met by disregard
ing Compagno's listing on the grounds that there is no definite evidence to e tablish that MNHN 98-1227 is either a holotype or type 
material at all. Moreau (1881) did not list the specimen, although it may have been the "jeune individu" he mentioned in the descrip
tion. Ch. Roux informs me that MNH 98-1227 wa catalogued in 1898 along with the rest of Moreau's collections which were given to 
the museum following his death in 1896. Catalogue data do not show \ hen the specimen was collected. It is conceivable that it was not 
collected until after 1881 along with the other imilar-sized embryos (MNHN 98-1228, 98- 1229) which Moreau treated as milberti and 
one of which he listed along with M H 98-1227 in 1891. I t is clear from Moreau's (1881) text on milberti that he did not have these 
"milberri" embryos at that time. 

Ogilby's (1911 :38) description of stevensi, based on two specimens from Queensland, Australia, was not illustrated, and the type 
material originally held in the Queensland Museum appears to have been lost according to McCulloch in Whitley (1934) who also noted 
that the lengths of the two specimens (164 and 187 cm) were erroneously given in millimeters rather than centimeters. A further over
sight by Ogilby was in heading his description on page 38 as "Carcharias stevensi" rather than as "Carcharhinus stevensi." That he in
tended the latter is evident in 1 tS introduction on page 36. The description, which is reasonably good and includes many proportional 
measurements, has been vanously interpreted by later authors. For example, Whitley's (1940) account of stevensi is referable to /eucas 
whereas his 1943 interpretation appears to be obscurus and his 1964 descriptions apply to plumbeus (Gillett Cay specimen) and some 
other species (Capre Cay specimen). 

Ogilby (1911) regarded stevensi as distinctive in the" ... extreme shortness of the postventral portion of the body ... " but I do not 
fmd this to be a very useful diagnostic character. A more important item in the description is the vertical height of the first dorsal fin. 
Ogilby gave this as 1.25-1.33 in the length of head, and the latter as 4.9 in the total length; if these proportions are converted, then the 
first dorsal height ranged from 15.3 to 16.3070 TL. From figure 5 it can be seen that the only two species which have or approach these 
high values are p/umbeus and longimanus. The latter can be discounted in terms of its color pattern, the shape of the first dorsal fin 
apex, and in some proportional dimensions. On the other hand, agreement between plumbeus and stevensi is, in general, very good, 
and this, coupled with the fact that plumbeus occurs in Queensland waters, is sufficient to leave little doubt that they are conspecific. 
The chief disquieting feature at first glance is Ogilby's statement that in stevensi the eye is " ... inserted midway between the tip of the 
snout and the second gill-opening .... " However, apart from this not occurring in any species of Carcharhinus the statement does not 
agree with another item in the description that the snout length (i.e., preocular) is " ... 1.7 in the space between the eye and the first gill
opening .... " This latter item is perfectly feasible for plumbeus but obviously would not permit the eye to be anywhere near to midway 
between snout tip and second gill opening. Other minor differences between stevensi and plumbeus are in the description of the lower 
teeth. Firstly, the number of 15-0-15 is improbable for plumbeus but could be explained by Ogilby counting symphysial teeth as 
laterals-on this basis a formula of 14-2-14 is possible. Secondly, the lower teeth were described as "entire" (i.e., smooth edged) but 
this may only mean that their fine serrations were overlooked. 

Fang and Wang's (1932) account of latistomus as a new species from China agrees well enough with plumbeus for me to refer it to 
that species, although the description is rather general and no dental formula or illustration of the teeth is given. The account, including 
two illustrations, was based only on the holotype, a juvenile of " ... 565 mm. to last vertebra," deposited as No. 11156 in the Museum 
of the Biological Laboratory of the Science Society of China; I do not know if this holotype is still in existence. The only diagnostic 
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comparison made by Fang and Wang wa to tate that their new species" ... differs from other specie of carcharinus by having its 
mouth much broader, it first dor al more anterior and it snout lightly shorter." Chen (1963), in a review of the sharks of Taiwan, 
identified latistol1lL/s as a junior ynon ym of sorrah but thi i patently incorrect. 

Although 'vVhitley (1944) did not add Imter to 1m record \\ hen he de~Lrlbed r/o/'5air\ on l, from photograph~ of \ pecimens from 
Western AU 'itra lia, hi account ne\erthelcss can rca .. onably be intcrpretcd as pertainIng to plulllheus. The o nl y illustration 
accompanying the account is a traced outline from a photograph ,lIo\\lng a .. hall- In an antero-obhque \ie\\. fh e prime diagno~tlc 
feature suggestlllg plulIIlleu. is the \ery high first dor"al fin, \\ ith Its orlgll1 arparentl} abme the a\ll of the pectoral. Whitley stated that 
there \\as "Apparently no interdorsal ndge," but I doubt that tim could be a,se~ .. ed from the photograph fhe color \\as said to be 
"very light grey. 0 conspicuous darl- Illarl-s on fin,," and the It:ngth \\a, up to about 5 ft (1,524 mm). 'ubscQuent ly Vvhnley (1945) 
recorded dorsairs from other localitics in \\ e\lern \ u''[r,lha II1Lludll1g ,)harl-', Ba}, Dirl- Hartog hland, and \\ellto the ,>outh off Bun
bury. He accompal1led the,e records \\ nh tllU'>lrallon,> of a Dlrl- lI artog hl,lnd "reLimen \\ hich i, ob\ lou,l, plulllheul, and he noted 
that an interdorsal ndge \\as ple,enl. [ urther ,uppon I .. a\allable lor accepting the pre .. ence 01 plulllheu~ In \u~trahan \\aters from 
Whitley's (1964) account of two ,hark, (as \te\'ell.ll Ogllby) from \\ain Reel'" Queensland . Judging b, differences In the position of 
the fir t dor al onglll relatl\ e to the pL'lloral fins, the t \\ 0 shark" \\ ere d i fferellt 'recie" fhe It:malc I rom tllcll C a" \\ hich \\ as 6 ft 7 in 
(2,007 mm) long, \\as Illustrated and descnbed b} \\ hnley and can fanly cl1nfidently be a,cribed to plulllheus. 

DeSCription (see at 0 Table 66).- \l oderately large ,harl- .. grO\\lng to 2.4 III f[ . t\lidline of bad bet\\<.:en dorsal 11m \\nh a 10\\ but 
\\ ell-marl-ed dermal ridge. pper preL,lUdal pn "t rongl) dc\ c1op<.:d, k)\\ L r pit \\ cal-. 

Dermal denticles \\ ide-spaced, not O\crlarplng in mall and half-gro\\ n .. pecilllen" but more clo ely pael-ed and partially o\erlappIng 
in adult, rather large 111 "Ile, 0\ oid, con iderably \\ ider than long, ea.:h \\ Ith three llln~itudinal ndge and eorrespondll1g short 
po tenor margInal teeth In embryos and jll\enllc", and \\ ith the same number or more u,>uall) II\e ridges and leebk, searcel, projecting 
teeth 111 ad u I ts. 

Snout of moderate length and bluntly rounded In contour \l1lerior marglll 01 eye u"ually hghtly 10f\\ard 01 Iront of mouth but in 
some specimens it is above it. [\,0 tnl, '>lrongl} oblique, \\lth rather broadl) o\ate aperture, the antcrior margin of each nostril \\Ith a 
prominent nasal lobe, 

14-1-14 
Dental formula 13-1-13 111 - ,peClmen, out of 10 ,:oullled by me; 4 lurther 

14-1-14 
peeimens had 14-1 or 2-14 and the remaining one had 

14-1-14 
13-1-14 

Upper teeth broad I} triangular, oblique e\cept for the fir'>l serre, on each Ide of "y mph},is, their lateral margin concave 

along most of the ro\\ but nOtched on the outermo,>tthree or four <.:ries, their mediallllargll\" almo t tralght to \\ea"'y come" both 
margin serrated, the serrations slrghtl\ coar er ba all}; on~ or lKca,ionall} t\\O llIall ~mph} lal t~eth. Lo\\er te~th narro\\, erect, \\ith 
both margin very finel~ \errated, the serration onl) on the di'>lal hahe .. of the <.:u p of th~ teeth to\\ard the center of the mouth 
\\ herea towards the corners of the mouth the cu'p' ar~ <.:olllpletcl} ~errated; on~ or \ er~ o.:.:a ionally t\\ 0 mall ) mphy ial teeth. 

Fir t dorsal fin notabl, large, erect or ,Iightl) falcate, long ba\ed but narro\\ aplLall}, \cry high in ubadult and adult though much 
less so in small specimens (Fig. 63); 01 igln 01 fir\( dor,al o\er or lightl) anterior to pectoral a\ll. econd dor al fin moderately large and 
relatively high, simi lar to anal fill but 10\\ er and \\ ith a wn<.:a\ e rather than notched distal marglll: length of econd dor al rear tip 
1.0-1.6 (mean 1.2) times second dor'ial height for 16 "peclmens; ongln of se<.:ond dol' al about over anal fill origlll. Pectora l fin rather 
large, long based, slight I) or not falcate, their dl.,talillargln~ onl) \\eal-Iy conca\e, their tip'> narro\\ly rounded; origlll 01 pectorals a lit
tle anterior to fourth gill openrngs; outer corner of pectoral \\ hen lallcr i~ adpre"ed to trunl- so that liS anterior margin i horizontal 
reaches to as far as first dorsal a,il in jmeniles but half to t\\o-third along flr'>l dorsal rear tiP III ub-adult and adult . 

Color in life was described by 'v\ heeler (1963) from I\launtius- eychelb ,re':Ullens a, "The colour on the bacl- is palely blue-or 
greeni h-grey and the lateral stnpes from thc origin of the pectoralto\\ard, the anu,> are faintl} marl-ed. The bell~ I \\ hite. 01 and 011 
are coloured as the bacl- but the posterIor marglll'> and e\treme tips are blacl-Ish. The pectorab are dark. grey on their dorsal urface, 
white ventrally \\ ith blacl- trailing edges and slight grey or blacl-i,h tip,>. The dor al lobe of the caudal i grey, the ventral lobe 
sometimes II hitish. Both lobes hale thlll blacl- po,tenor margins." A fter pre enatlon in alcohol the color i gray or grayi h bro\\ n 
above, pale to \\ hite belm\, usually \1 ith a faint indication of a horizontal tongue of the pale color e\tending fOf\\ ard part \\ay along the 
ide of the trunk from above the pelvic base, In Ju\eniles, and in some adults, the ape\ of theecond dorsal fin, the upper margin and 

tip of the dorsal lobe of the caudal fin, and the dl'>tal margin of the first dorsa l fin are dusl-} edged. 
Vertebral counts of eight specimens are gl\ en In Table 66 and of another seven spccimens in Table 67. Count for the Pari lu eum 

syntype of milberti (MNH 1142) are notab ly 10\\ er (P 82, C 70, T 152) than those in any 'Jther specimen reported. Ho\\ e\er, e\amina
tion of the radiograph of this ylltype indicates that its 10\\ counts are e\treme due to dlplospondyly occurring far rean\ard (at two
third of the distance from pelvic tips to ana l fin origin) and the presence of several irregular groups of elongated centra amongst the 
shorter diplospond, lous centra in both the precaudal and cauda l regions. I f the sy ntype count, are e\cluded, the range of count for the 
remaining specimens are P 87-97, C 82-92, T 172- 187. ot enough counts are a\ailable from different localities in the pre ent ample to 
allow meaningful comparison bet\\een geographical regions. Despite this, some comparison ca n be made, as III Table 68, bet\\een 
western North Atlantic peLimens in the pre ent ,>ample (e\cluding the aberrant paratype of 1I1IIbem \I hich was from e\\ York) and 
summarized count of 26 specimens from Natal, Sou th A frica, reported by Bass et al. (1973). These data gh e the \\ c tern I ndian Ocean 
material considerably higher total counts and slightly higher precaudal counts. The counts from t\\O I\ lediterranean pecimens (from 
Yugo lalia and Tunisia) agree more \\ith the western Indian Ocean specimens, as might be expected, than \\ith the western North 
Atlantic. The Yugoslavian specimen has a higher number of precaudals (97) than any other, though it is approached by Bas et aI.' 
(1973) upper cou nt of 96. 

Centrum diameter greater than centrum lengt h e\cept in last fe\\ monospondylou centra at po terior of abdomen \I hich are almo t 
square in profi le or exceptionall y hav e the centrum length greater. Diplospondyly occurs variously from above the pe lvic ax il to as far 
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Snout tIP to 

outer nostril, 

eye 

mouth 

lIt gill openmg 

3d gill opening 

5th gill opening 

pectoral origin 

pelvic ongin 

I It dorsal origIn 

2d dorsal origin 

anal fin origin 

upper caudal origin 

lower ca udal origin 

Nostrils 

diltance between inner 

corners 

Mouth 

wIdth 

length 

Labial furro" lengthl 

upper 

lower 
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r.III.67'- ~'r1.lIrll num~r n tn p mm 

.. I'r 

/I 

14 

I 

R n c (In ludm Ie 
M) I 2 I 

() II rr m u rd 1 ) 

I&~ 63.- Fi dor..al fin h . bl percenl or 111111 1 nJ{lh '. u 1111 1 h In 
( urdlluhmlll plumh.lIr. 

Tabl 69, "umbt. of tmbr)o p r 1I11t<, lit II horlh, r of m Iu ... p 1m", • nd mIL um t 01 
plumfHlI 

th 
R mm) 

1 14 0 J~ I. r 2 2 1 

412 0 16 I. 1 
hmldt 196 ) 

ea 
Soulheastern fn a 0 ~ 1.6 I" I. 

(Sa el al 19 ) 
~ladaga a. 1 ~ 

(Fourmanolf 1961) 
~lauri!lu e) helles II I. I ~ ~,I 

, 
(\\. heeler 1963) 

Red Sea 6 60 I: 
(Sarane and Ben·Tu\la J9~ 

PacIfIc Ocean 
East Chma Sea ~.IO 60 91 6 (}. ~~O 

(Taniuchl 1971) 
Hawaiian Islands I· 5 5 91 , )...:!,J - , 

(Testersee text foolnote4) ( e not alcd) 
Hawaiian Island (Wass In 1,310 1,+10 I,"', 1,9 10 

Bass et al. 1973) 

back a the po terior ttp of the pel> 1'- I'm 10 9 of the 14 ~peclmen radIOgraphed, II hilt: 10 the other: it I larther rear\\ ard, ranging 
from just behind the peh ic lip to about tIl o-thirds of the dl tance bet\\ een them and the anal fin ngm. entra u uall) regular though 
in some of the pecimens there IS a disttnct alternatton In length 01 the dlplospondy lou centra along the caudal pedunde and the caudal 
fin axis, and there may al 0 be one or more group of slightly elongated centra u uall) at about the lelel of the econd dor al fin 

length 
but sometimes farther reafllard and on the caudal a\1 a well. The diameter of penultimate mono pond) lou centrum II a O. -1.03 

(mean 0.95) and the 
length penulttmate monospondylou centrum 

length fir t diplospondylou centrum lIa 1.52- 1. 2 (mean I. 0) in 13 peclmen. 

Published data on the number of embryo per litter, ize at birth and at maturity, and ma\lmum lZe of P III 111 bell are more e\tensil e 
than for most other pecie of Carcharhltlus and indicate con iderable geographic variatton (Table 69). \\ tthout e\ception the fell 
observations made in the present study lie well lIithin the range of value hO\"n in Table 69. It can be 'een that Hall allanpeclmen 
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land out from the others in having fewer embryos per Illter, in matunng at a smaller ~ize, and probabl) aloin altammg a mailer m -
um size (the 2,400-2,490 mm specimen listed by Te ter ( ee footnote 4) \\as e.\ceptional, for of 244 other ~pecllnen that h,- re~ rd 

e next largest were only in the range 1,800-1,890 mm). East China ea material reported b~ Taniu\.:hi (19~ I) i ~omparabk \\ IIh the 
Hawaiian material in number of embryo per litter, but there are no data for compari,on of size at matunt~ or rna imum Ize. 

islribulion (see also Material examined).-Carcharhinus plul7lbeus i an abundant tropical- ubtropical ,pecic \\ ith a \\ Ide di tribu
'on in coastal waters of the Atlantic, Mediterranean, Indian, and Pacific Ocean. However, except for the \\e tan. orth \tlallll 
here its range has been documented in detail by Bigelow and Schroeder (1948) and pnnger (1960), knO\dedge 01 J! dl tnbutlon 
roughout other oceans is still for the most part spar e. Material which I have examined, upplemented by Itterature account (mo tl) 

s milberlt) which leave no doubt of the identity of the pecies, give it a distribution as rollow~: 

I) Western Atlantic from northeastern U.S.A. (Massachusetts) to southern Brazil (Cananeia) where it was rec ntly recorded b) 
Sadowsky (1967a). Within that range it is known to be common off most of the east coast of the U.S.A., but uncommon In the 
western Gulf of Mexico and along Central America (Springer 1960). It is eemingly uncommon also In the Canbbcan although It I 

reported from Cuba (Guitart-Manday 1968) and from Venezuela (Cervigon 1966). Apart from meager data from the southern h.1I1 
of Brazil, information is lacking for the western South Atlantic. 

2) Eastern Atlantic from southern Morocco (Agadir) and Senegal (Cadenat 1950) in the north, and from off the ongo (Poll 1951) .It 
lat. 5 °29 '-5 °57'5 S (Moanda and Banana). I cannot confirm other nominal listings from the eastern tlantic, induding the 
Canary Islands, but it is nevertheless , likely that plumbeus will be found to have a much longer eastern Atlantic range. 

3) Mediterranean, particularly from the western half and from the Adriatic Sea (type locality) . Undoubted records, \\ hich are unlt"e
Iy to reflect in full its probably wider distribution in the area, include the southern coa t of pain (Rey 192 ), Tuni.,la (Qulgnard 
and Capape 1971a, b), both coasts of Italy. and Yugosla\ia. 

4) Red Sea from Koseir and Rabigh, and from Di-Zahav and Ras Muhammad (Barane and Ben-TU\la 197 '). 
5) Western Indian Ocean from the Gulf of Oman (Muscat) in the north, from the Seychelles (Wheeler 1953, as bleekt!rl)' ~lauritlu -

Seychelles area (Wheeler 1963, as milbertt) , Madagascar (Fourmanoir 1961 , as plalyodon), and from the east coa~t of central 
Africa to as far south as Natal where it has been well documented by Bass et al. (1973) . 

6) Eastern Indian Ocean from only Indonesia (Aru I lands) and from Western Australia at Carnanon, Shark'., Bay and Bunhuf) 
(Whitley 1944, 1945, as dorsalis). 

7) Western Pacific from Japan (Nagasaki), China (Fukien and ingpo), and the East China Sea \\ here Taniuchl (1971) reponed It a 
one of the most abundant sharks, and from off Queensland, Australia (Gillett Cay specimen as levensi In \\ hllle~ 1964). 

8) Central Pacific at the Hawaiian L lands where records by Tester (see footnote 4) showed it si milarly to be the most abundant In
shore shark. 

9) Ea tern Pacific where its presence i yet to be confirmed, though tw 0 ne\\ born specimens (US ~1 118395) ta"en by the 41IJatro 
in 1888 from the Revillagigedo Islands appear to be plumbeus, and Kato et al. (1967) Ii ted it a ... pos>lbly present at the Galapagu 

alerial examined.-IFAN 56-889 - 56-893, seven embryos, four females, 300-350 mm, and three males, 320-330 mm, enegal, Zo,t1, 5 
ecember 1956, F. Parai 0; IFAN 56-885 - 56-888, ix embryos, three females, 315-345 mm, and three males, 32_-350 mm, 'enegal, 

~oal, 30 November 1956; MNHN 7659, two female embryos, 325 and 335 mm, Senegal, Goree; \1 106547, female embryo, 390 
m, Florida, Englewood, 20 January 1938, Bass Biological Laboratory; SIS 3593, female embryo, 412 mm, Red Sea. Ko elr, Klun

~inger, 1894; USNM 196596, female embryo, 425 mm, Hawaiian Islands, Oahu, 1 Y61, Ha\\ alian Fish and Game: lSZ\ I (uncat), male, rO mm, and female, 445 mm, China, Fukien, 25 August 1905, G. Siems en; USN~I 125761, female embryo, 452 mm, Vlrglnl.!, (kean 
~iew, 18 October 1922, W. C. Schroeder; RNH 7381, female embryo, 477 mm, Indonesia, ru Island" P. Bke"er: B I H 
57.11.28.89, female embryo, 482 mm, no locality, Bleeker; ISZZ 4467, male. 510 mm [probable syntypt of Cunhcma (Prtonodofl 
rilberltl, Italy, Trieste, Hemprich and Ehrenberg; S 52846, male embryo, 522 mm, Brazil. E,plrilO anlO, \ itoria, I Dt emb r 
1944; USNM 118395, two males, 530 aod 590 mm, Mexico, Re\ illagigedo Islands, ocorro Island . \Ian:h- prill 'c, 1I0<1lro • \I 
r6-149, male embryo, 550 mm, Senegal, Zoal, 16 April 1956, J. Cadenat; US 183597 , female embr) 0.550 mm, \\ a hmgton, D. ., 
f ish Market, 1919, E. D. Reid; USNM 195831 , three males, 550-630 mm, and one female. 596 mm. ~laf\land. he ap a"e Ba), _I Ju
ly 1958, F. Schwartz; USNM 117802, male, 565 mm, Ne\\ York., Long Island, 1901, T. H. Bean: IFA:-: 56-146- 5:-I·r.l\\0 mbf)o, 
female, 565 mm, and male, 570 mm, Senegal, Zoal, 16 April 1956, J. Cadenat; L 1\0\1 33334. male embr. 0,5-2 mm, onn U ut, 
Branford, E. R . Kelsey; MV 22415 (old no.), male, 586 mm, Yugosla\ ia, palato, Apnl I 95. \1. ' H 1142, male. -'i mm ( • TIl pc 
bf Carcharias (prionodon) milbeml, coast of e\\ York., 1\1ilbert; :--1\ 61-384, male, 610 mm. Chma, m~po, I 1.1 (un\: I.) male, 
20 mm, Massachusetts, Woods Hole ; USNM 187785, male, 623 mm. off outh Carolina. 33 3t; .~, 23 \\ , 13 D ember 1 I, 

Silver Bay; U N1\1 89256, female, 650 mm, \Va hington. D.C.. Fish \larkct. 2 eptember 192,: 8\1 H -9 li)9 ,male, 66:: mm, 
Ma achusens, Wood Hole; SN;\I 92404, female. 666 mm. ;\Iaryland. olomon. hland. 13 eplember 1932, B Bab ham: IR 
B.407, female, 67 mm, we t Africa, off loanda. 5 °50' .12"03 E. 23 \Iarch 1949: IR ' .406, female, .:-a. - mm, l \fn a 
~'NW of Banana. 5 °29 ,12 °E. 25-26 eptember 194 .\J'&;.i; L ~ \1 104969. male. -:0 mm, he pta e B:1\,::6 u u t 19 4, R 
rraylor; t>.lRAC 0262. female, ca. 00 mm. \\est Afnca. \\ I \\ of Banana. 5 "5- -. 12 cE. ::: \Iay 1 4: 1\ 61 _, mal, 
mm, 10roec, Agadir, 1904, Pietschmann; B;\\ H .12.29. mounted ' kin of male. ~a. 940 mm, Gulf of Om n, lu at 
Jayrakar: U 1\ I 125882, male. ca. 1.130 mm, Florida, o\palachlcola Ba). I' June 193::. I. Gm burg; 1\ (un t ,f rna 
mm, Red ea. Rabigh; ;\1 19666~. female. 1.252 mm, off e\\ Jer C). 39 41 . -3 4 \\.::5 \u_u t I (, 
U I 196594, mature male, 1,445 mm. Ha\\aiian I. land . . Oahu. off J.-e\\alo Ba . ~p emba I I, H 
~555, female, 1.:40 mm [upposed y nty pc of Con'hana. (Pnollod0 ) • rlbt'flIl, I ~ . LI\ orno: l 
(di-carded excert for jaws). Ha\\aiian bland_. Oahu. orr Kc\\alo Ba.m. o\u_u l 1961. 
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Also USNM 7735, head and skin of juvenile, from New Jersey, Beesleys Point, S. F. Baird; SMF 2766, mounted skin from Italy, 
Messina, 1845, E. RUppell; UZMK PO 689, specimen from Japan, Nagasaki, D. S. Jordan. 

Also jaws at many institutions (especially IFAN), and induding RNH 334, cat. ost. b [syntype of Carcharias (Prionodon)japonicusj, 
Japan, D. W. Burger. 

Carcharhinus altimus (Springer, 1950) 
Figures 64, 65 

Eulamia a/tima Springer, 1950:9-12. Immature female, 1,320 mm, Florida Keys . 
Carcharinus radamae Fourmanoir, 1961:24-26, pis. 6, 7, text figs. 14-17, 1 table. Four adult females, 2,340, 2,540, 2,600, and 2,770 

mm, off west coast of Madagascar. 

Diagnosis.-Large sharks, up to 2.82 m long, with a low, broad interdorsal ridge; tips of fins, except the pelvic, somewhat dusky, more 
so in young than in adults; snout long and bluntly pointed to rounded; internarial width 1.3-1.4 in preoral length; origin of first dorsal 
fin over pectoral axil or behind it to almost as far back as halfway along inner pectoral margin; apex of first dorsal bluntly pointed; 
origin of second dorsal in front of anal fm origin; height of second dorsal 2.8-3.4070 TL and 1.1-1.4 in length of its rear tip; dental for-

15-1-15 14 to 16-1 or 2-14 to 16 
mula usually 14 or 15-1-14 or 15 but may be 14 or 15-1-14 or 15 ; upper teeth broad, noticeably long, oblique, and uniformly 

serrated; lower teeth erect, serrated; no obvious discrete series of enlarged hyomandibular pores alongside comer of mouth; precaudal 
centra 101-110; caudal centra 94-96; total centra 194-206; diplospondyly begins one-third along pelvic base; diplospondylous centra 
regular in length; penultimate monospondylous centrum 1.5 times wider than long. 

The noticeably long upper teeth and the prominent nasal lobe are important details in which a/timus differs from the three other 
species, galapagensis, obscurus, and plumbeus, with which it might be confused. It shares with these three the presence of an interdor
sal ridge, broad upper teeth, and no conspicuous color pattern. Other than by upper teeth shape and nasal lobe it is not readily 
separated from these three as a group, although on average it has a longer snout region and a longer first dorsal rear tip. It agrees with 
plumbeus but differs from galapagensis and obscurus in having the first dorsal origin over the pectoral axil or at least nearer to it than 
to the pectoral inner comer. In its precaudal vertebral numbers (101-110) it is separable from both plumbeus (82-97) and obscurus 
(86-97) . It further differs from obscurus in its higher second dorsal fin (2.8-3.4% TL versus 1.5-2.3% in obscurus) and its lower ratio 
for the relationship second dorsal rear tip:second dorsal height (1.1-1.4 in altimus, 1.6-2.1 in obscurus). 

a 

. '-r 

b c 

~~ .. / , .; .. 
-..:.: ... . . '::7.: 

d 

~ 
Filure 64.-Carcharhinus altimus, SIO 62-205, I,5JO mm TL, mille from Colombia: a, left side; b, underside of bead; c, enlarged left nostril; d, underside of snout of USNM 

197388, 1,900 mm TL, male from eastern Pacific , RevUlagigedo Islands. 
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Figure 65.-Carcharhinus aitimus, USNM 112589,2,667 mm TL, male from Bahamas: right upper and lower teeth (symphysis to the right); inset teeth are enlarged fIfth upper 
and lower teeth. 

Nomenclatural discussion.-The holotype of altimus, which is partly skinned out, was the only preserved specimen, except for jaws, 
available for study from the type locality (Florida), or for that matter from the western Atlantic. However, the species is sufficiently 
distinctive, particularly in its unusually long upper teeth, that it can be identified with confidence from other oceans despite the lack of 
a series of specimens for comparison. The only whole specimens of altimus that I have seen were from the eastern Pacific. The two 
smaller of these show no significant differences from the holotype although there is some variation in the shape of the snout contours. 
The two larger specimens differ principally in having imbricate dermal denticles whereas the holotype, and the two smaller eastern 
Pacific specimens, have wide-spaced, nonimbricate denticles. However, a skin sample supplied by Springer from an adult male (2,230 
mm TL) from the western Atlantic also has imbricate denticles. 

Fourmanoir (1961), in describing C. radamae from Madagascar, did not designate type material and does not appear to have 
deposited specimens in a museum. His account and illustrations clearly fit altimus. This view that altimus occurs in the western Indian 
Ocean is reinforced by photographs and jaws which I have seen in the Oceanographic Research Institute, Durban, of specimens taken 
off Durban, Natai, and reported by D'Aubrey (1964) and Bass et al. (1973) . 

Recognition of altimus from material from the eastern Atlantic (Senegal and the Ivory Coast) is based on jaws alone, though 
Cadenat (1961) has listed the species and examined specimens. 

Description (see also Table 70).-Large sharks, up to about 2.8 m TL. Mid line of back between dorsal fins with a low but noticeably 
broad, round-topped dermal ridge. Upper precaudal pit well developed, lower pit weaker. 

Dermal denticles wide-spaced in specimens up to about 1,500 mm long, but contiguous to overlapping in larger specimens; denticles 
small, ovoid, wider than long, with three prominent longitudinal ridges and corresponding posterior marginal teeth in embryos and 
half-grown specimens, and five in larger specimens. 

Snout long, bluntly rounded in contour in the holotype but more pointed in eastern Pacific specimens. Anterior margin of eye above 
front of mouth. Nostrils oblique, with broadly ovate apertures, the anterior margin of each with a prominent, narrow, pointed lobe. 

IS or 16-1 or 2-15 or 16 .. 
Dental formula 14 or 15-1-14 or IS in 16 specimens counted (10 from Senegal, 4 from the eastern Pacific, and 2 from the 

Bahamas and Florida); Bass et al. (1973) gave I S-/4_~~12~ IS as the usual tooth count in 28 jaws from the Natal coast of South Africa; 

in some of the larger specimens the most lateral tooth on each side of the upper jaw is noticeably smaller than the penultimate tooth and 
could easily be overlooked in counts. Upper teeth broadly triangular, long, obiique except for first t~ 0 series at each side of symphysis, 
their lateral margins concave, their medial margins straight to convex, both margins serrated, the serrations of moderate size; one or 
two small symphysial teeth. Lower teeth narrow, erect, uniformly and finely serrated; one small symphysial tooth. 
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Table 70.-Carcharhinus airUnus, proportional dim ensio ns in percentage of total length . 

d 1,900 mm 92,007 mm 
9745 mm '9 1,321 mm d 1,530 mm Revillagigedo Revil lagigedo 

Lower Florida Keys Colombia Is. Is. 
California Cosgrove Reef Tumaco Roca Panida Roca Panida 

AMNH 15678 USNM 133828 SIO 62-205 USNM 197388 USNM 197388 

Snout tip to 
outer nostrils 4.4 3.8 4.0 3.5 3.8 

eye 8.7 8.3 8.1 7.6 8.0 
mouth 8.7 8.3 8.2 7.7 8.1 
I st gill open ing 20.9 20.0 19.3 18 .7 19.0 
3d gill opening 24.0 22.5 22. 1 21.1 21.7 
5th gill opening 26.8 25.0 24.2 23.1 23.8 
pectoral origin 25.6 24.4 23.2 21.7 22.2 
pelvic origin 52.7 51.4 51.6 52.6 
I st dorsal origin 31.8 31.9 29.6 31.3 
2d dorsal origin 65.4 63.5 63.4 63.9 
anal fin origin 66.0 63.8 64.1 65.1 
upper caudal origin 77.4 74.1 74.3 75.1 
lower caudal origin 75.8 73.7 73.5 74.8 

Nostrils 
distance between inner corners 6.2 6.2 5.8 5.3 5.6 

Mouth 
width 7.9 8.5 8.1 8.6 8.5 
length 5.1 4.8 4.6 4.4 4.2 

Labial furrow lengths 
upper 0.8 0.5 0.3 0.5 0.5 
lower 0.6 0.6 0.5 0.6 0.5 

Gill opening lengths 
1st 3.0 2.7 3.3 3.4 3.3 
3d 3.2 3.1 3.6 3.7 3.9 
5th 2.3 2.3 2.3 2.4 2.6 

Eye 
horizontal diameter 2.3 1.9 1.6 1.5 1.4 

1st dorsal fin 
length 0 f base 11.9 10.1 9.8 11.6 11.0 
length posterior margin 4.6 5.0 5.0 4.8 4.5 
height 8.3 11.9 10.5 10.2 9.9 

2d dorsal fin 
length 0 f base 4.3 4.6 3.8 4.2 4.3 
length posterior margin 4.0 3.8 3.9 4.0 3.6 
height 2.8 3.4 3.2 2.9 3.2 

Anal fin 
length of base 4.0 3.8 4.2 3.9 4.3 
length posterior margin 3.6 4.0 3.8 3.7 3.5 
height 3.2 3.5 4. 1 3.5 3.7 

Pecto ral fin 
length of base 6.2 6.5 6.9 6.7 7.1 
length anterior margin 19.6 21.1 21.3 22.4 21.4 
length distal margin 11.8 17.5 17 .9 18.9 18.4 
greatest width 10.1 11.2 11.3 II.I II.I 

Pelvic fin 
length of base 4.8 5.6 5.3 5.5 5.8 
length anterior margin 6.2 6.9 6.3 6.6 7.0 
length distal margin 5.0 6.3 6.4 6.1 6.4 
length of claspers 3.3 8.7 

Caudal fin 
length of upper lobe 23.3 26.9 26.5 26.7 26.2 
length of lower lobe 12.1 12.5 12 .6 13 .7 13.2 

Trun k at pectoral origin 
",idth 12.1 12.5 11.9 13.1 
height 11.0 11.3 12.0 12.6 

Dental formula 
15-1-16 15-2- 15 15-2-15 1-15-2-15-1 1-15-2-15-1 
IS-I-IS 14-1-14 14-1 -14 IS-I-IS 15-1-15 

Vertebrae 
precaudal 108 110 
caudal 94 96 

10lal 202 206 

Holol)pe of EulamlO aillma, a panly sktnned oul speCimen, hence some dimensions are of doubtful accuracy. 

Ilr I d r tI 1111 I;:ml 11Igh, It, ape, rather broad but bluntly pOinted; origin of fir,t doral abOut over a\il of pecloral or slighlly 
b htni.!,) 11!l.l J. fdr bad. a ,tim(,)\t hJ.ll\va~ ~.liung pO,>lenor (inner) margin of pecloral. econd dorsal fin ralher large and high, almoSl 
qual I n.d 1IIl, len Ih 01 ,e':,1I10 J,)r al rcar liP 1.1-1.4 lime, Its hClghl; ongln of second dor.,al nOliceably in advance of anal fin 
rt '\11 Pt: lora l 111 I ll1g, !,tlrl} brl1aJ, bUl Pllll11CO di\lall~; ongln of peclOral fin bclO\\ or slighl l) in advance of fourth gill opening; 
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outer corner of pecto ral when latter is ad pressed to trunk so that anterior margin is horizontal reaches almost as far back as first dor al 
rear tip . 

Color of the holotype in life was said to be ••... light gray above, whitish below, lower ides of pectoral tips darker" (Springer 1950). 
Kato (1964) described eastern Pacific pecimens as having "Dorsal surface a distinct bronze-gray, underside dirty grayi h-white:' and 
Ba se t al. (1973) noted that in Sou th A frican material " The back is grey, sometimes with a coppery tint, fading into a paler ventral sur
face ~' After preservation the dorsum and side a re dark gray, the undersurface pale gray to whitish; the under ides of the pectoral fin 
tips are somewhat dusky, as are the apices of the second dorsal and anal fins and the tips of the caudal fin. Fourmanoir (1961) described 
and illustrated an emb ryo as having black tips or margins on all fins except the pelvic. 

Vertebral counts of two eastern Pacific specimens are as in Table 70. The on ly counts reported in the literature are by Bass et al. 
(1973) of 16 specimens from Natal, South Africa; precaudal counts of these ranged from 101 to 107, while total counts were from 194 
to 202. 

Centrum diameter noticeably greater than centrum length even in longest mono pondylous centra at posterior of abdomen. 

Diplospondylous centra very regular in length . Diplospondyly begins above anterior third of pelvic base. The d ~ength of 
lameter 

penultimate monospondylous centrum was 0.67 to 0.69 (mean 0.68) and the length penul.tima~e monospondylous centrum was 1.15 to 
length fIrst dlplospondylous centrum 

1.20 (mean 1.18) in 2 specimens. 
The only embryo seen by me was 745 mm TL. Of the two male examined , one of 1,530 mm TL was immature with a clasper length 

equal to 3.3070 TL, whi le the other of 1,900 mm was mature with a clasper length of 8.7070 TL. Data from Springer (1960) for western 
North Atlantic specimen indicated that hi sma llest mature males and fema les were about 2,160 and 2,260 mm. Fourmanoir (1961) 
considered that fema les from Madagascar became mature at a length greater than 2,350 mm. Springer (1950) reported seven and eight 
embryos in two litters from off the east coast of Florida; the embryo, collected in May, were 610 mm long, while others of 585 mm 
were taken off Venezuela in April. Fourmanoir (1961) noted that off Madagascar young are born in September-October, and that there 
are six to eight young per litter, measuring 650-700 mm. Litters of 3 and II young were recorded by Tester (see footnote 4) from two 
emales from the Hawaiian Islands. Bass et al. (1973) reported that free-living specimens of 780 and 910 mm from Natal, South Africa, 

sti ll had visib le umbilical scars. The largest adult I have seen was a female of 2,007 mm. Springer (1950) reported adult males from 
Bimini and south Florida growing to about 2,670 mm, and adult females to about 2,820 mm. Fourmanoir (1961) reported a maximum 
length of 2,770 mm from Madagascar. 

Distribution (see a lso Material examined).-Although whole specimens of altimus are rare in museum collections, jaws are better 
repre ented. The distinctiveness of the teeth makes identification possible from jaws alone. On this ba is identifications made by me on 
jaws as well as on whole specimens, or from the literature by Springer (1950), Cadenat (1961), Fourmanoir (1961, as C. radamae), 
D' Aubrey (1964) , Kato (1964), Kato and Carvallo (1967), Kato et al. (1967), Tester (see foo tnote 4), Guitart Manday (1968), and Bass 
et a l. (1973) gave altimus a distribution as follows: western Atlantic from off Florida (Cape Canaveral to Tortugas), the Bahamas 
Bimini), Cuba, Nicaragua, Costa Rica, and Venezuela (Gulf of Paria); eastern Atlantic off Senegal and the Ivory Coast; western In

dian Ocean off Natal, South A frica, and northwards off Delagoa Bay and off the west coast of Madagascar; eastern Pacific from near 
the Gulf of California, the Rcvillagigedo Island , Colombia (Tumaco), and Ecuador; and central Pacific at the Hawaiian Islands. 
Sprin ger (1950) noted that most specimens in the western Atlantic were taken in depths of 50-200 fathoms (91-366 m), which agrees 
with Fourmanoir's (1961) report of captures off Madaga car in 140-160 m, Bass et al.'s (1973) statement that most Natal specimens 

ere from 250 to 430 m, and Tester's (see footnote 4) survey of Hawaiian sharks where six of nine altimus taken were from 80 to 196 
fa thoms (146-358 m) and the other three were from 15 to 25 fathoms (27-46 m). However, Cadenat23 stated that most of the Senegal 
.nd Ivory Coast specimens he ha een were taken in 10-20 m. 

Material examined.-AMNH 15678, female embryo, 745 mm, Lower California; USNM 133828, female, 1,321 mm (partly skinned 
out) (holotype of Eulamia altima), Florida Keys, Cosgrove Reef, 2 April 1947; SIO 62-205, male, 1,530 mm, Colombia, off Ensenada 
Tumaco, 15 March 1962; USNM 197388, mature male, 1,900 mm, and fema le, 2,007 mm, Mexico, Revillagigedo Islands, Roca Par
tida, 4 August 1962, S. Kato; USNM 112589, jaws of male, 2,667 mm, Bahamas, Bimini, 3 June 1948, S. Springer and H. R. Bullis; 
ORID, jaws and photographs of 20 specimens taken off Durban , Natal; IFAN, numerous jaws from Senegal (M'Bour and Joal). 

Carcharhinus perezii (Poey, 1876) 
Figures 66, 67, 68 

Platypodon Perezii Poey, 1876:194-196, pI. 14, figs. 2, 3. Six specimens mentioned, being three females of 1,300, 977, and 860 mm 
and two males of 800 and 780 mm, plus the head of a female of 2 m; Cuba. 

ulamiu springeri Bigelow and Schroeder, 1944:30-33, pis. 9, 10. Holotype, female, 805 mm, Cozumel, Yucatan; another specimen, 
female, ca . 1,390 mm (head and skin), tentatively referred to springeri was from Englewood, Fla. 

iagnosis .-Large sharks, up to 2.95 m long, with a low interdorsal ridge; tips of paired fins, anal fin, and lower lobe of caudal dusky; 
snout moderately short and bluntly rounded; internarial width 1.0-1.1 in preoral length; origin of first dorsal fin over or slightly 

23J. Cadenat, lnstitut Fr~ d'Afrique Noire. B.P. 206. Dakar Senegal. pers. commun. May 1963. 
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Figure 6().-Carcharhinus puetii, I.J "1M 197361 , 1.023 nom Tl. f m from Jam .... : a, Idl d : b. und Nd of bnd : c, tnlIrg~ Idt no ri o 
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Figure 67.-Carcharhinus peretii, UMML 9072, from lhe Bahamas: right upper and lo wer teeth (symph ysis to the right): inset teeth are eolarg~ fifth upper and lower 
teeth. 
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Figure 68.-Reproduction of a tracing from an unpubHsbed drawing 
IabeUed "Platypodon perezii, Poey TYPUS. 29 June, 1872" from page 
1533 of Atlas No. xvm of Poey's original manuscript of lctioiogia 
Cubana. The sbark figured was said to be 1,290 mm long. 

anterior to inner pectoral corner; apex of first dorsal acute to sharply rounded; origin of second dorsal about over or slightly in front of 

anal fin origin; height of second dorsaI2.9-3.30Jo TL and 1.1-1.5 in length of its rear tip; dental formula usually 13-1-13 but may be 
12-1-12 

12 or 13-1 or 2-12 or 13. . 
11 or 12-1-11 or 12 ; upper teeth moderately narrow, oblique, strongly notched laterally, concave to weakly notched medially, 

with slightly coarser serrations basally; lower teeth erect, serrated; no obvious discrete series of enlarged hyomandibular pores alongside 
corner of mouth; precaudal centra 103-108; caudal centra 102-107; total centra 208-213; diplospondyly begins from pelvic origin to 
halfway along pelvic base; diplospondylous centra regular in length; penultimate monospondylous centrum 1.3-1.4 times wider than 
long. 

This Caribbean species is remarkably similar to ga/apagensis, not only in external form but also in vertebral numbers. To a lesser ex
tent it resembles obseurus, plumbeus, and altimus with which it shares, along with ga/apagensis, the common features of an interdorsal 
ridge, no conspicuous color pattern other than dusky fin tips, and a first dorsal fin origin which is over or anterior to the pectoral inner 
comer. However, perezii differs from all of these in the shape of its upper teeth (narrow, and strongly notched laterally rather than 

broad and concave laterally) and, in most cases, in its lesser number of teeth (usually g~~~g whereas the other species mostly have 14 

or even 15 upper teeth and from 13 to 15 lower teeth on each side). 

Nomenclatural diseussion.-Poey' s (1876: 194) description of perezii from Cuba is rather general and is accompanied only by illustra
tions of one upper and one lower tooth. Nevertheless the description and illustrations are, in the light of present knowledge, adequate 
to establish the identity of the species. In particular, Poey's account shows that perezii was a species of large size (the teeth he illustrated 
were from a female of 2 m and he mentioned a juvenile of 780 mm that still had an umbilical scar) with a short bluntly rounded snout, 
an acute first dorsal fin originating above the inner (posterior) corner of the pectoral fin, a second dorsal fin above or only slightly for-

ward of the anal fin, a dental formula with a low number of teeth(i~~~~g), teeth serrated in both jaws and the upper teeth rather nar

row and oblique. Poey compared his perezii only with his Eu/amia obtusa (= /eueas) and noted differences between these two species, 
but if comparison is extended to the other large species of Careharhinus known from the western Atlantic the characters given above 
exclude all of them except springeri (Bigelow and Schroeder 1944). This identification of perezii as a synonym of springeri is confirmed 
by other unpublished Poey data which has come to my attention and is considered below. 

Poey' s (J 876) account of perezii has received scant attention in the literature. Jordan and Evermann (1896) recognized perezii as a 
valid species, but Garman (1913) relegated it, without comment, to the synonymy of remolus (perhaps on the shape of the teeth). 
Bigelow and Schroeder (1944) did not mention it when they described springeri, but later (1948) treated it as a junior synonym of lim
balus on the grounds of similarity in color (pectorals described as having black tips and the sides of the body with a dark band) and 
teeth. They also noted that" A photograph of Poey's unpublished drawing of an adult female shows nothing to separate it from 
limbalus. " 

I was unable to locate the photograph mentioned by Bigelow and Schroeder (1948) but through the courtesy of David Perez Perez, 
Escuela de Ciencias Biologicas, Universidad de la Habana, I was provided with data from Poey's original manuscripts of his fetiologia 
Cubana. The data include a tracing of a full-sized drawing of a shark from page 1533 of Atlas No. XVIII, which is labelled 
"Platypodon perezii, Poey TYPUS . 29 June, 1872" and has the added comment that the specimen was 1,290 mm long and the drawing 
1,300 mm. A copy of this tracing is given here (Fig. 68). The shark in the drawing is one of the six which Poey (1876) mentioned in his 
description of perezii. The only disquieting feature is that Poey listed the 1,300 mm shark as a female, whereas the one in the tracing is 
presumably a male to judge by the separate drawing of a pelvic fin with clasper below the lateral view of the whole shark. Regardless of 
this discrepancy the tracing clearly fits springeri. Additional data sent by Perez Perez are translations of notes which accompanied 
drawings (on pages 1535-1538 of the Atlas) of four of the other type specimens. Most of the notes refer to color, and particularly to 
darker tips on the pectoral, pelvic, and lower lobe of the caudal fin, but one mentions lobules on the nostrils (referring to the low, 
pointed lobe on the anterior margin of each nasal flap) and another that there is a raphe behind the first dorsal fin. The last-mentioned 
item is of special value in that it obviously refers to the middorsal ridge; had Poey appreciated its importance and included it in his 
published description it would have led to a better understanding of his perezii (a middorsal ridge is present in springeri but not in lim-

. . h d I f If" 13-1-13 h l' hid' h balus). Fmally, m volume III of letiolagia Cubana, Poey gave t e enta ormu a 0 pereZIl as 13-1-13' t us s Ig t Y exten mg t e 

count of 13-1-13 used in his published description of perezii (in comparison springeri was described as having }2-1-13). 
12-1-13 12-1-13 
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obhque, lullk , Ihe .:inten I m r 111 of a .. h 

I 1 1 
Dentdl f rmula 12_1 12 rn II'\: fnrn 

Centrum dlamet 

Dlplo p ndylou 

mono p nd~ lou centrum \ 0 /l9.Q -4 (m 

rn 4 pel:lmen, 
lhe malle t, free-h\rng pl.:':lmen I h \ 

pere;:'II, a male of - 0 mOl, '" 
holol)pe of ~prtflgen (Blgdo\\ and hr d<.:r 14 +1). I h \ 
male~ in the IIlerature. The I:mal from \ hi h Ihe 1mbr 
female of 2,240 mm from \ enezuela ~ontam d four embf\ 
from Ihe Bahama. 

DlSlribuliofl ( ee al 0 ~l alerral e a'11ined).- ur Irarlllflll "Ntl-II \ a fir I d ~nbed fr m 
ba. ed on a holot) pe from off the ea t .:oa t 01 'I u.:atan, \Ie 1':0 (plu 3lltlth<.:r p Limen Il.:nl U\ 1\ r f rred I 

coast of Florida), The pe.:ie I p orl~ repre ented 10 mu cum ~olk lion. and thl: II.: \ pl~lm n thdl 1 h \l' l n <.: tend U I In uti n 
only to more of the Caribbean. Lo.:ahlle rndude the Bahama, 011 .I.1mal~a, the \ ugm I land, an Barbad) . l en I~ n (I 66, 

sprlfl!{en) reported three pecimen from Lo Hcrmano~ hland , \ enezuda HO\H\Cf, de pll<.: thl " fe \ fe rd Plft;:'11 ann I be un
common, for pringer (1960, as ' prlfl!{eri), in de~criblng the cat.:he I rom e p<':rlm<.:nl.ll har (I hill, ff th \ clem edge 1 the 
Bahama Bank, noted that of +17 sharb caught, 197 \\ere pere;:'11 \\ hl~h \\a , therdore, e3 II . the mo t abundant pc Ie pnnger al 0 

reported that test fi . hing off the mouth 01 the \1I~ is ipPI Rl\er produ ' cd one peclmen 01 'prmf!.trt, .lnd he lurther ob ened thaI 
pere;:'11 occur off Salerno on the east coast or FlOrida . Randall (196Jb, a 5pnllf!.ert) \imilarl~ nOted that pae;:'III" , not un.:omnwn 
in the Caribbean . It ha been caugh t more otten than any other hark, e .:ept the nur e hark, b\ the auth r and a oClate 111 connec
tion with studie of reef fi shes III P uerto Ru.:o and the \ Irglll bland." (lark ( 197 5, a ~prtllf!.ert) reported pae-II, including ~olored 
plate of the pecie in life , from undemater ca\erns off hla l uJere, 'I ucata n, 1e"\ 1~0 

pringer, f is hery Biologist , Bureau of ommercial fisheries, ystematic Labonoto'), l., .. ational Museum . ~asbington. D 20560, pus. commun. Jon. 
1969. 
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Table 71.-Carcharhinus perezii, proportional dimensions in percentage of totallengtb. 

Snout tip to 
outer nosuils 
eye 
mouth 
I st gill open ing 
3d gill opening 
5th gill opening 
pectoral origin 
pelvic origin 
I st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

I st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length 0 f base 
length posterior margin 
height 

Anal fin 
length of base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

total 

9726 mm 
SWof 

Jamaica 
USNM 197361 

3.1 
7.2 
7.7 

20.0 
22.0 
23.8 
22 .3 
48.9 
31.4 
60.6 
60.9 
71.7 
71.2 

7.2 

9.4 
5.1 

0.3 
0.6 

2.8 
3.2 
2.6 

2.5 

10.2 
3.2 

11.3 

4.1 
3.8 
3.3 

4.5 
3.4 
3.6 

6.0 
20.0 
16.9 

5.2 
6.2 
5.8 

29.5 
16.9 

13 .5 
11.8 

12-1 -12 
12-1 -12 

105 
104 
209 

' Holotype of Eulamia springe". 

'9 810 mm 
Mexico 

Cozumel 
USNM 37141 

3.0 
6.6 
6.4 

20.2 
22.2 
23.5 
22.0 
48.2 
30.8 
60.0 
59.7 
71.7 
70.7 

6.5 

8.5 
4.9 

0.4 
0.6 

2.3 
2.8 
2.0 

2.0 

9.6 
3.0 

10.3 

4.0 
3.5 
3.1 

4.9 
3.1 
3.5 

6.0 
19.5 
15.4 
8.8 

4.7 
5.5 
5.2 

29.0 
13.9 

11 .7 
11.5 

12-1-13 
12-1-12 

106 
107 
213 

'Dimensions of specimen from Cervigon (1966). 

9915 m 9 1,023 mm 9 1,082 mm '91,900 mm 
Virgin Is. SW of Bahamas Venezuela 9 2,950 mm 
Tobago Jamaica Cat Cay Los Herma- Bahamas 

USNM 196005 USNM 197361 UMML (uncaL) nos Is. Grand Bahama 

3.2 
6.8 
6.9 

19.0 
21.6 
23.4 
22.0 
49.7 
32.2 
60.6 
60.6 
71.9 
71.1 

6.8 

8.7 
5.5 

0.5 
0.7 

2.9 
3.2 
2.2 

2.2 

9.6 
3.3 

11.2 

4.4 
3.5 
2.9 

4.5 
3.4 
3.6 

5.5 
20.0 
16.5 
9.0 

4.8 
5.9 
5.8 

28.9 
13.5 

11.8 
12.3 

13-1-13 
11-1-11 

105 
103 
208 

3.0 
6.9 
7. 1 

19.3 
21.4 
23.1 
21.7 
49 .3 
31.5 
60.6 
61.8 
72.0 
71.2 

6.8 

9.7 
5.1 

0.3 
0.4 

2.4 
2.9 
2.3 

2.0 

8.7 
3.4 

10.3 

4.1 
4.1 
3.0 

4.3 
3.7 
3.4 

6.1 
20.3 
16.5 

5.3 
6.2 
5.7 

28.3 
13.6 

13.4 
11.4 

13-1-13 
12-1-12 

106 
103 
209 

2.8 
6.7 
6.9 

18.1 
19.7 
2 I.! 
20.3 
48.2 
30.5 
60.2 
59.9 
71.1 
70.2 

6.9 

9.9 
5.7 

0.5 
0.6 

2.6 
3.4 
2.2 

2.1 

9.7 
3.4 

11.2 

3.9 
3.9 
3.2 

4 .2 
3.6 
3.7 

5.6 
20.3 
16.8 
9.6 

4.9 
6.1 
5.7 

29.2 
13 .9 

12.7 
10.3 

108 
102 
210 

2.9 

6.5 

33.6 
66.5 

9.6 
4.8 

3.2 
4.0 
2.3 

1.8 

10.1 

10.3 

3.9 

3.1 

4.1 

3.7 

20.8 
19.4 

30.6 
14.3 

13-?-13 
?-?-? 

2.6 
6.1 
6.1 

18.6 
21.3 
23.2 
22.2 
53.6 
33.2 
65.7 
66.1 
75.8 
75.5 

5.9 

8.9 
4.7 

0.3 
0.6 

2.7 
3.3 
2.9 

1.2 

II.! 
3.3 

10.7 

3.6 
4.2 
2.9 

4.2 
3.5 
3.7 

7.1 
21.7 
20.2 

5.5 
6.1 
6.9 

27.0 
13.9 

104 

106 
210 

Material examined.-USNM 196004, two male embryos, 265 and 290 mm (from female, ca. 2,000 mm, listed belo\\ as US M 196003), 
Virgin Islands, St. John, Lesser Lameshur Bay, 1 February 1961 , R. E. Schroeder; USNM 197361, two females, 726 and 1,023 mm, off 
Jamaica, 17 "09 'N, 78 °57 'W, 17 May 1962, Oregon; ISZZ 4477, female, ca. 740 mm, Barbados, Schomburgh; uS M 37141, female, 
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Table 72. - Vertebral numbers In two specimens of Carcharhinul perevl 

Specimens 

USNM 19004 VirgIn Is 
USNM 19004 Virgtn I,. 

slbbng 
embryos 

Precaudal 

103 
103 

audal 

99+ 
99+ 

Total 

202 + 
202 + 

Range (includIng counts from Table 71) 103-108 102·107 208·213 
--~~--~----------~-----------

810 mm (holotype of Eulal1l1a SprtnReri), MC:--lCO, Yucatan, C o/umci hland, 22 J anuar> IllllS, /lIbulro\~, ~ M 19 5, female, 915 
mm, Virgin Islands, Tobago, 17 february 1961, J. Randall; 1\1 '\1L (ll ncal.), fem a It.: , 1,082 01111, Bahama, at ay, 3 ugu~t 1961; 
USNM 196003, ja\.\ , fins, and ph tograph 01 female, l.a. 2,()(X) mm, Vlrgm Island\, ~t. John, I C\ er Lame hur Bay, I f ebrualJ I 61, 
R. E. Schroeder; female, 2,950 mm (dl,carded), Bahama'>, (,ral1Ll Bahama, 12 ml off \\ c~t [~ nd, 26 ~la) 1962, Sea I/unler. 

Also six sets of jaw, five from specimen, ta"en at Bro\\n Ca} and Orange a}, Bahamas ( 1\1l 9072,9073,9074 , 9(PS, 9(76), 

and one from Brewter Reef, Fla. ( M I I 8612) 

archarhinu /ongimanu (Poey, 1861) 
Fi ure 69,70,71 

Squalus (carcharias) maou Lesson, I 30:91-93, pI. I. \\ 0 "peLlmcm, about 1.220 mm long to ba c of tail, Paumotu rl.hipelago. 
Squa!us longimanus Poe}, 1861 :338-339, pI. 19, fig,. 9.10. \lalc. 1.040 mm. 'uba 
Carcharias insularum nyder, 1904:513-514, pI. 1. fig. I. Holot~pc, male. 2.1 0 mm. Ha\\allan I land. Oahu; paratipe , t\.\o em

bryo from a litter of even, from a large female taken at the Ha\\allan I land bet\\een \1010"al and Oahu. 
Plerolamiops magnipinnis Smith, 195 a: 132-134. pi I. te t Itg. I. I emalt.:. 1,350 mm. 'outh Inl:a. 011 Port Chlabeth. 
PteroiamlOps Budkert FourmanOlr, 1961 :76-77. \iea,urement and bnel de :npllon 01 t\\O peclmen. one 01 2.590 mm (e not 

stated), the other a female of 2.630 mm. from the \\e,t eoa,t 01 \Iadaga\l:ar; no mention 01 tipe material bemg depo aed. 

a 

c 

Figure 69.-Carcharhinus longimanus, USNM 197423, 1,670 mm TL, female from Indo-PacifIC : a, left side; b, underside of bead; c, enilllled left nostril. 

150 



Figure 70.-Carcharhinus longimanus. U M 196022. 1.969 mm TL. male from central Pacifk: right upper and lower teeth (symphysis to tbe rigbt); inset teeth are enlarged 
fifth upper and lower teeth. 

Diagnosis.- Large sharks. up to 3.00 m long, usuaUy with a 10\\ interdor al ridge; tips of fins , and particularly the first dorsal, pec
toral, pelvic, and cauda l, obviou ly mottled with \\ hite, but in small srecimens there are black tips or blotches on most fins and notably 
on the pelvic, second dorsal, anal, and lower caudal; these black mark, plus black addles at the second dorsal axil, upper caudal 
origin, and sometimes on the back between the dorsal fins, diminish or fade in adults; snout short and rounded; internarial width 
1.0-1.2 in preoral length ; origin of first dorsal fin slightly anterior to inner pectoral corner; apex of first dorsal broadly rounded due to 
the fin being only slightly tapered distally; origin of second dorsal in front of or over anal fin origin; height of second dorsal 2. 7-3.9070 

TL d 0 . I h f ' . f 14-2- 14 13 or 14-1 or 2-13 or 14 an 1. -1.2 In engt 0 ItS rear tip; dental ormula usually -14 I 14 but may be 3 ' 3 ; upper teeth broad, erect 
- - 1 to 15-1 to -13 to 15 

to slightly oblique, weakly to moderately concave lateraUy, uniformly serrated; lower teeth erect, serrated; no obvious di crete series of 
enlarged hyomandibular pores alongside corner of mouth; precaudal centra 123-131; caudal centra 106-110; total centra 228-238; 
dip!ospondyly begins from one-third to halfway along pelvic base; diplospondylous centra regular in length; penultimate monospon
dylous centrum 1.7-2. 1 times wider than long. 

The only other species with white fin tips is albimargtnalus, but its white markings are not mottled and they extend regularly along 
the trailing margins of the fins. Also, the first dor al apex of albimarginalus is obtusely pointed or acute. In Carcharhinus wheeleri only 
the first dorsal tip and trailing margin are white, the other fins, and especially the trailing margin of the caudal, having dusky to black 
markings. 

NomenclalUral discussion.-This specie, the white-tip, has become well known by the pecific name longimanus Poey, 1861 , which 
name I adopt here despite evidence that longimanus is a junior ynonym of maou Le son, 1830, as are also the later described in
sularum Snyder, 1904, magnipinnis Smith, 1958a, and budkeri Fourmanoir, 1961. Although, as discussed below, there could be 
divergence of opinion on the strength of this evidence, and on the claim that longimanus should be favored because it has achieved well
established usage, this seemingly is irrelevant in the light of Opinion 723 of the International Commission on Zoological Nomenclature 
(1965) in which longimanus Poey was placed on the Official List of Specific Names in Zoology (Name No. 2059). Such a placing ap
pears to establish preference for longimanus even though the standing of maou versus that of longimanus was not discussed or con
sidered. The reason for the latter is that the main thrust of Opinion 723 was to stabilize the generic names Carcharhinus, Carcharodon, 
and Odonlaspis; in the case of Carcharodon a white-tip shark was involved as part of a composite species, and that component had to 
be excluded. The name longimanus was used to identify the white-tip, but without consideration of its priority relative to other white
tips (except to note that longimanus "is now well established") and to the effect on priority of putting longimanus on the Official List. 

The most recent (1964) International Code of Zoological Nomenclature is peculiarly reticent about the status of name put on the Of
ficial Lists. However, Article 77(5) describes them as "accepted" names, which seems open to the interpretation given in the detailed 
statement (1950) by the International Commission on Zoological Nomenclature, and which I as ume is still the intent of the Official 
List, that a " ... name once stab ilised in this way is to be used in preference to any other name for the species in question and the trivial 
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Figure 71.-Reproduction of Illustration which accompllDled ~n' (1830) description of qualus maou. 

name in question is not to be replaced by any other tnvlal name, e\en If later It IS found ellher (I) that the tm lai name in que lion I not 
an available name or (2) that it i not the olde t avaIlable tri\ial name for the pecle In que tlOn, unle ,and until, on the fact being 
laid before the Commi sion, the ommission hall 0 dIrect." 

The best early description of the \.'. hlte-tip IS that of MUlier and Henle (I 41 :37) a Car hanas (Prionodon) lamia, a name \.'. hich they 
attributed to Risso but which is not valid for the white-tip either from Ri 0' or prevlOu author' account be au e Carchanas lamia 
had first been used by Rafine que (1810:44) as a replacement name for Squalus carchana Linnaeu 175 (= Carcharodon carcharias) 
and has since been rejected by the International ommission on Zoological Nomenclature (1965, Opimon 723, p. 33). Variou account 
both prior and subsequent to that of MUlier and Henle al 0 treated the white-lip a lamia, but in many of them theituation was com
plicated by confusion with other pecie including Carcharodon carcharias, Galeocerdo cuvieri, and eemingly more than one pecies of 
Carcharhinus. The history of the nomenclatural tangle which in olves the name lamia as one of ItS element ha been covered adequate
ly by Boeseman (1960) and White et al. (1961) and need not be repeated here. 

Lesson's (1830:91) account of maou was based on two specimens from the Paumotu Archipelago in the central Pacific, whose 
"longueur etait de 4 pieds, sa ns y com prendre la queue." This precaudallength, when examined in term of Carcharhinus pecies in 
general and" longimanus" in particular, sugge ts that the type specimens were about 1,650 mm TL. The type pecimen were not kept, 
but instead, according to Lesson (1830:93), were fed to the crew of the Coquille who found the flesh "delicate." The description, and 
the accompanying illustration of maou which is reproduced here (Fig. 71), are of an unu ual shark. etting a ide Les on's remarks on 
the teeth, the description and illustration conform to Carcharhinus and are notable in the following feature: The snout is very hon 
and blunt; the first dorsal fin is very high; the apex of the first dor al and the tips of the pectoral and lower lobe of the caudal are blunt
ly rounded; and the apices of the first and second dorsal fins and the tip of the pectoral are white but flecked or peck led with the body 
color. These features, which are mentioned in the de cription as well as being hown in the illustration, are definitive of " Iongimanus" 
or white-tips and do not fit any other carcharhinid. There are, however, two feature which do not agree with" longimanus" and which 
were cited by Dumeril (1865:379) a grounds for not combining maou and lamia (= longimanus) even though these two species hared 
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common features. The first is the teeth which Lesson described as "triangulaires et lisses," whereas tho e of "IOIlf!,imaIlLlS" art.: 
triangular and serrated. The second is the relative position of the second dorsal and anal fins, for in the illustration of maoLi the ~t.:cond 
dorsal is shown entirely behind the anal while in "Iongimanus" the second dorsal origin is ome-what in ad\ ance of the anal ongm. 
Assuming that maou was, in fact, based on "Iongimanus," and I cannot believe that there is any alternati\ e to thIS, then the diu trallon 
of maou as a whole was poorly executed, and must be accepted as a caricature rather than a faithful representation. On this ba is \er) 
little weight can be placed on the artist's rendition of the position of the second dor al and anal fins. The same argument cannot be m· 
voked in the case of the statement that the teeth of maou were smooth. The interpretation of maou hinges, therefore, on the question 
of whether Lesson made an error in describing the nature of the teeth. If he did make an error, then maou can, very reasonably, be ac
cepted as the first available name for a white-tip . If, on the other hand , Lesson 's statement on the teeth of maou is taken as correct, 
then maou is not identifiable at all despite its other trenchant characters which delineate it as a white-tip. I favor the former Vle\\ and 
accept maou as an identifiable species, synonymous with longimanus. 

Although the name maou has not had extensive use, it is by no means a forgotten name. Some of the more important usage are as 
follows. 

Millier and Henle (1841) accepted maou and placed it in the subgenu Prionodon (species with serrated teeth) despite Lesson's (1830) 
description of the teeth as smooth. Dumeril (1865) commented on this, and also noted its similarity to the white-tip (lamia of 1Wler 
and Henle) . Garman (1913) treated it as a separate species. Fowler (1928) included it as a junior synonym of commersonii, and later 
(1941) as a junior synonym of lamia; in both these cases other white-tips were also listed as junior synonyms. Whitley (1940) made pass
ing reference to maou as a "whaler shark." In view of the above usages, the failure to appreciate the true identity of maou cannot be 
attributed to Lesson' s account being overlooked or inaccessible. Rather it was due in part to Lesson' faulty description of the teeth, 
but even more so to inadequate knowledge of the nature and characteristics of white-tips generally. As recently as 1950, Springer, in 
proposing a new genus, Pterolamia , for White-tips, noted that "Ptero/amia longimanus is a little-known pelagic species." The name 
longimanus had thus not had a long history of well-established usage, even though it is currently well known. Its frequency of usage has 
increased greatly over the last 25 yr or so- a small fraction of the time that has elapsed since it was first described-but I do not 
necessarily consider that a strong reason for favoring it against maou. The latter has priority by a period of at least the same length of 
time, and its original description (excepting the teeth) and illustration are as good or better than those of many other species descnbed 
during that era and now recognized as valid. 

The status of the five nominal species of white-tips, including maou , has been by no means clear. Statements about the species, either 
in the original descriptions or subsequent accounts, suggest that some of them at least are separable on what appear to be strong dif
ferences in proportions (particularly those involving lengths or heights of fins), in fin tip shapes, and in color. These differences were 
lent support by the geographic separation of some of the nominal species, though maou and insularum were both described from the 
central Pacific, and magnipinnis and subsequently budkeri from the western Indian Ocean. No account was based, however, on an ex
amination of an adequate series of specimens from all oceans, nor was there a description of a series covering the whole range of growth 
in anyone species . 

Springer (1960:9) gave the lengths of the pectoral fins of an embryo, a young specimen, and an adult of longimanus from the western 
North Atlantic, which showed that the young specimen, about one-third grown, had proportionately much longer fins than either the 
embryo or the adult. This observation, interpolated in an extensive account of another species of Carcharhinus, is a major clue to an 
understanding of the relationships of the nominal species of white-tips. 

The observation suggested what appeared to be an unusual pattern of allometric growth in longimanus, in which the pectoral fin 
length would have to first progressively increase relative to total length and then subsequently decrease. This pattern can now be con
firmed, and it applies to all the nominal species of white-tips. The pattern is not confined to pectoral fin growth, but also operates on 
the lengths of the pelvic and caudal fins and the heights of the median fins (first and second dorsals and anal). The change in the rate of 
growth of these fins from an increasing rate to a decreasing rate relative to increase in total length, occurs when specimens are about 
half adult size. Bass (1973), in his valuable and substantive account of variation and growth in three families of galeoid sharks, has 
demonstrated that this growth pattern is not, in fact, unusual in carcharhinid sharks, though he had insufficient juvenile specimens to 
confirm it for the white-tip which he recognized as longimanus. However, the unusual feature for the white-tips is the magnitude of the 
changes in fin lengths and heights. 

Figures 72(a) and 72(b) illustrate this growth change phenomenon in respect to the first dorsal fin and the pectoral fin in white-tips 
from all oceans. The figures are based on data from several sources including the original descriptions of the nominal species, except for 
insularum where I examined the types and was unable to reconcile my measurements with those given by Snyder (1904). In conse
quence, for insularum the data used are mine. For maou the total length was extrapolated, as mentioned above, from Lesson's figure of 
4 ft (1,219 mm) for body length excluding caudal, to 1,650 mm. The height of the first dorsal for maou was given by Lesson as "10 
pouces a I pied" which, in relation to the extrapolated total length , would be from 15.4 to 18.5OJo TL-I have used an average of 
16.9%. Because of the rather general statements given by Lesson of the proportions of maou, not much significance can be placed on 
them, and to a lesser extent this applies also to Poey's data for longinamus. 

Figures 72(a) and 72(b) do not support the view that there are different species of white-tip separable by differences in first dor al 
heights and pectoral fin lengths. Instead the figures only reflect the fact that the type specimens on which the species were ba ed hap
pened, for the most part, to be different in size (total length) and hence had fill-size differences reconcilable wlth the stage the} had 
reached in progressing through their allometric growth pattern. Other differences said to separate the species can nov, also benshO\\ n to 

vary with growth. The most import~t of these are: that some fin tips, and especially the pectoral and the lower lobe of the caudal, 
which are bluntly rounded in young specimens become more or less angular in adults; the length of the head decrease re1athe to lotal 
length witr growth; and there is a change in color pattern, with young specimens having some or all of the fillS bla k tipped or with 
black splotches which diminish or fade with growth leaving the white-tips usually flecked with the body color in adult . 

In light of the above discussion on growth change, and from an examination of all the type material that is a\ ailable. I am unable to 
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Figure n.-Pattern of growth cbange in the first dorsal and pectoral fins of Carcharhinus Iongimanus based on 
specimens from the Atlantic and Indo-Pacific and including data from the types of the nominal species synonymized 
wltb longimanus: a, first dorsal fin beigbt as percent of totallengtb versus totallengtb; b, pectoral fin anterior margin 
as percent of total length versus total length. 

find any reason from my data for recognizing more than one species of white-tip. Confirmatory evidence for this view is provided by 
vertebral counts (see p. 157) which are remarkably high for Carcharhinus and show little variation. 

Comments on the nominal species are given below, excluding maou which has already been dealt with. 
Poey's (1861 :338) description of longimanus was based on a male specimen of 1,640 mm TL from Cuba. I have no information as to 

whether this type is still in existence. Although Poey did not illustrate longimanus other than for the teeth, his description is very clearly 
that of a white-tip and has long been accepted as such. Poey compared his species only with Squalus lamia of Risso which he believed to 
be distinct in various features of proportions and fin shapes, and in the shape of the teeth . These differences have not been substan
tiated or accepted, and cannot be clarified because of the possibility that Risso 's accounts involved Carcharodon carcharias as well as a 
white-tip. Recent interjJretations of longimanus have primarily been based on the account in Bigelow and Schroeder (1948) where 
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measurements were given of two adults of 2,070 and 2,075 mm, and comments were made of differences in proportions and fin hape 
between these adults and some late embryos. 

Snyder (1904:5 14) described insularum from an adult male, 2,130 mm TL, and from seven embryos from the H awaiian 1 lands. The 
only comment made on insularum was that it " ... appears to be closely related to Carcharias lamia Rafinesque, of the Atlantic." 
Measurements of the adult male given in Snyder include a pectoral fin length of 390 mm or 18.3 070 TL-which would indicate an im
possibly short-finned white-tip in terms of the total length. Measurement of the pectoral taken from Snyder's illustration suggest that 
this fin was 22.3% TL, while measurements which I made fro m the holotype (USNM 50859) give a figure of 20.2 070. The e and other 
discrepancies between Snyder's quoted measurements, the proportions shown in his illustration, and measurements which I have taken 
from the holotype, can only mean that he made his measurements in an unu ual fashion. The consequence of them is that they have 
been a source of confusion to later workers and have contributed to the recognition of additional species. In Table 73 I give a set of 
measurements from the holotype of insularum, which although of doubtful accuracy in some cases becau e the specimen has been 
reduced to a skin, do show that insularum is not essentially different in its proportions. 

Smith's (1958a:132) description of magnipinnis was based on a single female specimen , 1,350 mm TL, from South Africa. Smith 
distinguished his species from longimanus and insularum on feature of pectoral fin length and first dorsal fin height relative to various 
head and trunk lengths, and on color pattern, but I find that from my data and from an examination of the type in the Department of 
Ichthylogy, Rhodes Univer ity, that these features are all explainable either in terms of growth change, misinformation regarding the 
proportions of insularum, or individual variation. 

Fourmanoir's (1961:76) account of budkeri as a new specie was made from two large adults of 2,590 and 2,630 mm from off 
Madagascar. Apparently no type material was retained. The new species was distinguished from longimanus in having a lower first dor
sal fin, and from magnipinnis in the same feature and in having a somewhat pointed tip to the lower lobe of the caudal fin. Because 
budkeri was based on specimens which were larger in size than any described as either longimanus or magnipinnis, it is not surprising in 
view of the information given here on growth change that Fourmanoir found differences in proportions and fi n shapes which could 
now be predicted. 

Description (see also Table 73).-Large harks, growing to at least 3.0 m TL. Midline of back between dorsal fins with a 10\;\ dermal 
ridge which in orne specimens is not very conspicuous o r occasionally may be absent (Kato et a l. 1967). Upper precaud al pit st rongly 
developed, lower pit weak . 

Dermal denticle close-packed, slightly to moderately overlappin g, ovoid in o utline, considerab ly ",ider than long, each \vith three, 
five, or seven longitudinal ridge and a corresponding number of short, posterior marginal teeth depending on the size of the specimen 
they are from. 

Snout short and rounded in contour. Anterior margin of eye above front of mouth in sma ll specimens and subadults, but slightly 
behind this level in adults. No trils tronglyoblique, litlike, the anterio r margin of each almost straight except for a very short lobe. 

14-1 or 2-14 .. 14-2-14 . 14-1-14 . . 
Dental formula 14-1 to 3-14 In 7 of 10 specImens counted ; 13 or 14- 1-1 3 o r 14 In 2; and 15- 1-15 In I . Upper teeth broad, shght-

y oblique except for the fir st fpw series at each side of symphysis, their lateral margins "' eak ly to moderately concave except on the 
outermost two or three teeth which are notched, their media l margins weakly sinuous, both margi n coarsely serrated , the serration lit
tle, if any, coarser basally; one or two small symphysial teeth . Lower teeth narrow, erect near the symphy is but slightly oblique lateral
ly, abruptly tapered towards their tips; at the center of the mou th the dista l halve of the teeth have finely serrated margins but the basal 
halves are smooth margined , whereas towards th e corn ers of the mouth the serrations extend more onto the bases of the teeth and are 
complete in the outermost series; one, two , or occasionally three small symphy ia l teeth. 

First dorsal fin high at all stages of growth but proportionately highest in half-grown specimens (Fig. 72), its ape:.. broadly rounded; 
rigin of first dorsal slightly anterior to inner (posterior) corner of pectoral fin but noticeably nearer to that level than to level of pec
oral axil. Second dorsal fin rather high and long, almost equal to anal fin; length of second dorsal rear tip 1.0-1.2 (mean 1.2) times sec

ond dorsal height in nine specimens; origin of second dorsal usually just anterior to anal fin origin but exceptionally it may be anterior 
ya distance equal to almost half the anal base; both second dorsal a nd a nal are placed far back on the caudal peduncle, so that the 

~nal rear tip reaches almo t or quite to the origin of the lower lobe of the caudal fin. Pectoral fins noticeabl y long, especially in half
~rown specimens (Fig. 72), only slightly tapered, with broad ly rounded tip s in small specimens, but slightly angular tips in adults; ongin 
Df pectorals below and between the levels of the third and fourth gi ll openings; oute r corner of pectoral \\ hen latter is ad pressed to 
runk so that its anterior margin is horizonta l reaches almost or quite to level of fir t dorsal rear tip in small specimens and In large 
ldults, but slightly behind the tip in specimens that are about ha lf gro\" n. 

Color in life has variously been described as gray, deep gray, or even greenis h blue above, pale to white belo\;\ , usua lly \\ ilh some or 
III of the fin tips white or mottled white and in some cases plotched o r marked \\ith black. After preservation in alcohol the color is 
~ rayish brown above, extending down the sides and partly onto the undersurface ",here the median region is pale; the transItion from 
he grayish brown sides to the pale undersurface is usually mottled. Apex of first dorsal fin, tips of caudal lobe , and tip of pectoral fin 
~ n upper side usually pale to white, mottled with grayish brown; sometim es other fin imilarJy \\ hite tipped and mottled; underSIdes of 
~ectoral and pelvic fin often heavily mottled with brown. In late embryos and ubadults orne or all of the fins are blad. tipped or 
arry black splotches (see Maul 1955: 12, fig. 9, and Bas et al. 1973, fig. 19 for examples); the apices of the second dorsal and anal fins, 
he outer corners of the pelvic fin s, and the tip of the ventral lobe of the caudal are prominentl~ black marked; strong blad, marks are 
imilarly pre ent at the axil of the second dor al fin and surroundin g the upper precaudal pit and may also be present on the back be-

een the dorsal fins; narrow black margins or spots may occur on the apex and anterior margin of the fir t dorsal, the upper (anteriOr) 
nargin and terminal lobe of the caudal fin, and the outer tip of the underside of the pectoral; in larger specimens the~e black markl!1g 

ade or diminish, and in adult are usua ll y lacking. 
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Snout tip to 
outer nostrils 
eye 
mouth 
1st gill opening 
3d gill opening 
5th gill opening 
pectoral origin 
pelvic origin 
I st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

I st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fin 
length 0 f base 
length posterior margin 
height 

Pectoral fin 
length of base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length 0 f base 
length an terior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper lobe 
length of lower lobe 

Trunk at pectoral ongm 
width 
height 

Dental formula 
Vertebrae 

precaudal 
caudal 

IOlal 

Table 73.-Carcharhinus longlmanus, proportional dimensions in percentage of total length. 

Q 510 mm 
east of 
Florida 
USNM 
118459 

2.7 
6 .6 
6.8 

18.0' 
20'.6 
22.3 
21.5 
49.2 
32.0' 
61.0' 
62 .0' 
71.6 
70'.0' 

6.1 

8.4 
4 .9 

0'.4 
0'.5 

2.7 
3.0' 
2.0' 

2.5 

10.8 
3.3 
9.2 

4.4 
3.6 
2.9 

4.1 
3.1 
3.5 

6.7 
22.5 
14.9 

5.7 
7.1 
5.5 

28.1 
12.9 

12.3 
11.0' 

10' 580' mm 'Q 600 mm 
Hawaiian Is. Hawaiian Is. Q 1,176 mm 'Q 1,350' mm 

between between Sierra South 
Molokai Molokai Leone Africa 

and Oahu and Oahu BMNH Port Eliza-
USNM 62465 SU 12788 78.1.24. I beth 

3.1 
7.1 
6.6 

19.0' 
21.0' 
22.9 
21.5 
50'.3 
30'.9 

72.8 
72.0' 

5.5 

7.6 
5.5 

0'.4 
0'.4 

2.6 
3.2 
2.2 

2.2 

12.4 

3.4 
10.5 

3.6 
3.4 
2.8 

3.6 
3.1 
2.9 

6.4 
24.2 
16.4 

5.2 
7.6 
4.6 
2.2 

26.0' 
13 .8 

11.6 
11.6 

126 
110 
236 

2 .8 
7.0' 
6.7 

19.0' 
21.5 
23 .3 
22.3 
51.8 
31.6 
61.7 
62.7 
71.5 
70'.8 

6.2 

8.1 
5.2 

0'.5 
0' .5 

3.0' 
3.5 
2.4 

2.2 

11.3 
3.3 
9.5 

4.1 
3.3 
2.7 

4.3 
3.1 
3.1 

7.0' 
23.5 
15.8 
10.8 

5.3 
7.1 
4.8 

27.5 
12.0' 

12.8 
11.0' 

125 
106 
231 

2.5 
5.9 
5.7 

18.1 
21.3 
23 .0' 
21.5 
50'.8 
30' .9 
62.2 
62.7 
72.2 
71.5 

5.6 

8.1 
5.2 

0'.6 
0'.7 

2.7 
3.7 
3.0' 

1.6 

11.1 
4.4 

14.3 

4.0' 
4.0' 
3.9 

4 .7 
3.7 
4 .5 

7.2 
26.4 
23.2 
11.6 

5.6 
8.1 
7.0' 

28.8 
14.2 

11.3 
12.3 

3.0' 
6.3 
6.4 

17.3 

22.1 
19.3 
50'.3 
32 .0' 
62.2 
62.9 
70'.4 

5.2 

9.8 
4 .9 

4.0' 

2.8 

1.0' 

11.9 
5.5 

015 .2 

3.7 
3.4 

o 4.2 

4.8 
3.9 

o 5.1 

6.7 
27.1 
24.3 

5.9 
7.7 
5.1 

31.3 
15 .5 

14-2- 14 
14-1-14 

Q 1,353 mm 
south of 

Clipperton 
Island 
UCLA 
55-304 

2.6 
6.2 
6.2 

18 .5 
20'.5 
22.3 
21.3 
49 .8 
29.1 
60.6 
61.3 
70'.6 
69 .3 

5.7 

8.6 
4.7 

0'.4 
0'.6 

3.0' 
3.1 
2.4 

1.4 

11.5 
5.5 

15 .1 

3.9 
4.5 
3.9 

4.4 
4.1 
4.5 

6.9 
26.4 
24 .0' 
12.3 

5.3 
7.2 
6.8 

29 .6 
15.0' 

12.5 

128 
lID 
238 

dl,556 mm Q 1,670' mm d l,98D mm 
Indo

Pacific 
USNM 
197437 

2.6 
6.0' 
6.4 

17 .6 
20'.4 
22.0' 
20.2 
50'.8 
31.5 
61.5 
63 .3 
71.8 
71.0' 

5.8 

9.8 
4.5 

0'.6 
0'.6 

3.0' 
3.5 
3.1 

1.3 

11.0' 
5.2 

13.4 

4.1 
4.6 
3.6 

3.9 
4.0' 
4.2 

6.9 
25.6 
23 .1 
12.4 

5.8 
7.6 
6.4 
3.6 

29.6 
15.4 

14-2- 14 
14-2-14 

Indo
Pacific 
USNM 
197423 

2.6 
5.9 
6. 1 

17.1 
19.5 
21.4 
20.1 
50' .6 
31.0' 
61.7 
62.8 
71.3 
70'.4 

5.6 

9.4 
4 .6 

0' .5 
0' .5 

3.9 
4 .1 
3.0' 

1.3 

10.4 
5. 1 

12.9 

3.7 
4.4 
3.7 

3.9 
3.9 
4.1 

7.2 
24.3 
21.8 
11.9 

5.6 
7.7 
6.9 

29.3 
15.7 

12 .8 

14-2- 14 
I4-f:T4 

east of 
Florida 
USNM 
196132 

2.6 
6.1 
5.9 

16.4 
19.3 
20'.9 
20.2 
49.9 
30'.4 
60.9 
60.9 
72 .0' 
70' .9 

6. 1 

8.5 
4.8 

0'.5 
0'.6 

3.2 
3.7 
2.5 

1.2 

10'.5 
4.2 

11.8 

4.0' 
3.8 
3.3 

5.2 
3.6 
3.5 

6.9 
23.0' 
19.4 
II.I 

5.0' 
6.3 
5.9 
8.9 

28 .3 
13 .9 

11.6 
11.4 

' 0' 2,130' mm 
Hawaiian Is. 

Oahu 
USNM 50'859 

2.4 
5.7 
5.4 

15.7 

19 .2 
17.8 

5.2 

8.3 
4 .5 

0' .3 
0'.6 

2.6 
3.2 
2.0' 

0'.9 

9.6 
3.3 

11.2 

3.5 
2.9 
2.8 

3.2 
3.3 
3.7 

6.7 
20'.2 
17.4 

4.4 
5.3 
4.9 
7.0' 

27 .2 

14-2-14 
14-2-14 

'This embryo is one of a litter of seven which were pan of lhe original material of Carcharias insu/arum; two (SU 12788 and 12789) of the seven embryos were 
designated as paratypes by Snyder in the original description. 

'Paratype of Carcharias insu/arum (see footnote I above). 

'Holotype of Plero/amiops magnipmnis; dimensions given here are from Smith (1958a) and some of them, particularly those marked by an asterisk, were taken in a dif
ferent manner to that used in thIS study, and hence are not strictly co mparable. 

'Holotype of Carcharias msu/arum, a partly skin ned out specimen, hence some measurements are of doubtful accuracy. 
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Vertebral counts of three specimens a re given in Table 73 and of a nother seven pecimens in Table 74. Precaudal counts ranging from 
123 to 131 (mean 126.8) and total counts of 228-237 (mean 234.4) were given for 14 specimens from the east coast of southern Africa by 
Ba et al. (1973). 

Table 74.- Vertebral numbers in seven specimens of Carcharhinus /ongimanus. 

Specimens Precaudal Caudal Total 

USNM 52641 Hawaiian Islands 125 108 233 
USNM 39078 east of Florida ' 125 106 231 
USNM 39078 east of Florida ' 125 106 231 
USNM 39078 east of Florida ' 125 108 233 
USNM 39078 east of Florida' 125 110 235 

W. Africa, 
1'42 'N, 7'51 'E' 126 109 235 

W. Africa, 
1'42 'N, 7'51 'E' 125 97+ 222+ 

Range (including counts from Table 73) 125-128 106-110 231-238 

'Sibling embryos. 
'Counts supplied by G. Krefft, lnstitut fiir Seetischerei, Hamburg 50, 

Palmaille 9, West Germany, pers. commun . October 1966. 

Centrum diameter con iderably greater than centrum length even in longest monospondylous centra. Diplospondylous centrum 

length regular. Diplospondyly begins above anterior third to middle of pelvic base. The d~engt~ of penultimate monospondylous cen-
. illmecr 

length penultImate monospondylous centrum .. 
trum was 0.47-0.59 (mean 0.54) and the length first diplospondylous centrum was 1.08-1.33 (mean 1.27) In seven peClmen. 

The smallest free-living specimen 1 have seen was 1,1 76 mm TL, but this is not indicative of size at birth for I have examined embryos 
up to 600 mm long which from their appearance were almost full term. Bigelow and Schroeder (1948) suggested that young were born 
at about 650-700 mm in the western orth Atlantic, and Bass et al. (1973) estimated birth size at possibly 600-650 mm for their southern 
African material. Of the few males examined by me, one of 1,556 mm was immature, with a clasper length of 3.6 070 TL, while two 
others of I ,980 and 2,130 mm were mature with claspers of 8.9 and 7.0070. Bass et al. (1973) reported that males mature at 1,980 mm off 
southern Africa, which is a greater size than in central Pacific males as evidenced by data provided by D. W. Strasburg (see footnote 16) 
on five mature males, the malle t of which was on ly 1,745 mm. 

Rather more information i available on size at maturity and reproduction in the female. Bigelow and Schroeder (1948) recorded a 
female of 2,070 mm off Cuba which had six embryos, 550-580 mm long, and noted that another litter from off the Bahamas had 
numbered nine individuals. Krefft (1954) provided data on two pregnant females from off Ecuador in November; one of these, 1,800 
mm long, contained seven embryos (one 383 mm long), and the other of 2,300 mm contained only one embryo of 271 mm. Backus et 
al. (1956) noted that in their material from the western North Atlantic a sample taken from 23 February to 23 March 1954, included six 
females 1,730-1,980 mm (mean 1,883 mm) long, which, from the appearance of their oviducts, were nulliparous, six others 1,890-2,410 
mm (mean 2,132 mm) which were pregnant, and eight others 1,920-2,460 mm (mean 2,212 mm) long which were not pregnant but had 
previously borne young. From these and other data they suggested that females first mate at a length of about 2,000 mm in the late 
spring or early summer, that the gestation period i about I yr, and that young are born every second year. Their data show that in 16 
litters the number of embryos per litter ranged from I to 9 with an average of 5.5. There was a good correlation between the length of 
the mother and the number of embryos she bore, " ... the greater the length, the greater the number of pups" (Backus et al. 1956). 
Strasburg (1958) reported that of 32 female white-tip, all from the equatorial central Pacific except for one from Hawaii, 29 contained 
no young and ranged in length from 990 to 2,460 mm; about one-fourth of these "inferti les" were as large or larger than the three preg
nant females he found; the latter were I ,950, I ,960, and 2,100 mm TL and contained seven, five, and ix embryos, respectively. The 
embryos were rather small (less than 400 mm) at all times of year, hence these" . . . data suggest a rather different developmental picture 
from that noted by Backus et al. (1956) ... . " (Strasburg 1958). Gohar and Mazhar (1964) noted that of two pregnant females taken in 
the Red Sea in early April, one of 2,390 mm co ntained 10 embryos 420-450 mm long, while the other of 2,450 mm had 15 embryos of 
520-560 mm . Fourmanoir (1961 , as magnipinnis) found a lmo t full-term embryos in two females of 2,400 mm taken at the Comoro 
Islands at the end of September, and suggested that sexua l maturity was reached at a length of about 2,250 mm . In the same account (as 
budken) he listed a female of 2,630 mm from off Madagascar which contained 19 fertilized eggs in September. The above data from 
Gohar and Mazhar and from Fourmanoir on embryo or egg numbers and size of mother extend the data given in graphical form by 
Backus et al. (1956) which indicated that with increasing length of mother there is an increase in the number of young per litter. Bass et 
al. (1973) noted that females from southern A frica became mature at lengths from 1,800 to 1,900 mm. They reported five pregnant 
females with six to eight embryos (mean seven) and gave data on embryo size versus month of year; they suggested that the gestation 
period is about I yr, and that the white-tip" .. . probably mates and gives birth in the spring or early summer. .. . " 

The la rgest specimens measured by me were far from maximum size, being only 1,750 and 2,130 mm long for a female and male. 
Backus et al. (1956) reported that in a sample of 110 white-tips from the western North Atlantic there were very few which exceeded 
2,500 mm TL, and the largest wa 2,570 mm. This is in accord with other recent accounts where the maximum lengths of specimens 
were given as follows: Krefft (1954)-3 ,000 mm in a sample of 47 specimens from off Ecuador and Peru; Strasburg (1958)-2,460 mm 
female from a small sample of the 1,187 white-tip he discussed from the central Pacific; Fourmanoir (1961)-2,630 mm female from 
off Madagascar; Gohar and Mazhar (1964)-2,450 mm female from the Red Sea; and Bass et al. (1973)-2,450 mm male (but given as 
2,650 mm in their Study Material) and 2,700 mm female from off southern Africa. Earlier accounts of larger specimens, e.g., Bigelow 
and Schroeder (1948) who noted that there is a li terature record of a white-tip measured at 3,500 mm, and who believe that lengths of 
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up to 3,950 mm are likely , are regarded by Backus et al. (1956) and Springer (1960) as being based on "abnormal" individuals, appar
ently always females, which continue growing after maturity. 

Distribution (see also Material examined).-Bigelow and Schroeder (1948) commented on the remarkable lack of information on 
white-tips, and concluded that apart from the Hawaiian iflsularum Snyder (which they regarded as distinct) the only verifiable records 
were from the tropical and subtropical Atlantic, including the Mediterranean . Since that comment there has been, relatively, an explo
sion of records from widely separate areas, and sufficient information has appeared to show that not only is the white-tip found 
worldwide, except perhaps for the Mediterranean, but also that it " ... is probably the most abundant warm-water pelagic shark" 
(Strasburg 1958). The more important of these records (most of them as longimanus) are as follows: Schuck and Clark (1951) on a 
specimen from far north (Jat. 40 0 40 ' 30"N) in the western Atlantic; Hubbs (1951) on an east-central Pacific specimen identified from a 
photograph; Wheeler (1953) on a specimen taken during the Mauritius-Seychelles Fisheries Survey; Krefft (1954) on 47 specimens off 
Ecuador and Peru; Mather and Day (1954) on 32 specimens from the tropical Atlantic; Maul (1955) on two specimens from Madeira; 
Backus et al. (1956) on numerous specimens (one of their samples included 110 individuals) from the western North Atlantic; Smith 
(1958a, as magnipinnis) on a specimen from Sou th Africa; Strasburg (1958) on 1,187 specimens from the central Pacific; Fourmanoir 
(1961, as magnipinnis and also as budkert) on 36 specimens from off Madagascar and the Comoro Islands; Tibbo (1962) on a specimen 
off the Atlantic coast of Canada at lat. 41 °01 ' N; Hes (1962) on 48 specimens from the western North Atlantic; Chen (1963) on two 
specimens from Taiwan; D'Aubrey (1964) on specimens from off Durban ahd Lourenco Marques; Gohar and Mazhar (1964) on 21 
specimens from the Red Sea; Kato and Carvallo (1967) on three specimens tagged in the eastern Pacific; Krefft (l968) on five specimens 
from the tropical eastern Atlantic; Sivasubramaniam (1969) on distribution in the tuna fishing grounds of the Indian Ocean; McKay 
(1970) drawing attention to the record of a specimen taken by a Japanese fisheries training ship in the eastern Indian Ocean; Bass et al. 
(1973) on 48 specimens from off southern Africa (these authors also refer to numerous other reports from the western Indian Ocean); 
and Glover (1974) on one specimen from off [he southern Australian coast. In addition there are the localities for specimens examined 
in the present study (see Material examined). _ 

Strasburg (1958) noted that in the central Pacific the range of the white-tip was" ... bounded roughly by 20 ° N. and 20 ° S. 
latitude ... . " The records given above, plus locality data for specimens which I have examined show that in other regions the white-tip 
extends at least occasionally into much higher latitudes, e.g., lat. 41 °01 'N in the western North Atlantic (Tibbo 1962), lat. 40 oS (off 
Argentina) in the western South Atlantic (my data), lat. 39°01 ' S, below South Africa (Bass et al. 1973), and lat. 35°34'S, off southern 
Australia (Glover 1974). Attempts to correlate the distribution of the ""hite-tip \\ith phYSical factors such as temperature and salinity 
have not been entirely successful, for, as shown by Backus et al. (1956), the white-tip occurs over a wide range of salinities, and they 
had many records in salinities that could be lower than 28 0/00, while in respect to temperature the various records in the literature in
dicate white-tips from a range of 11.1 ° to 28.0°C. Despite this wide range, the white-tip is a " ... warm-water species usually found in 
water of 21 °C or warmer" (Bass et al. 1973). Backus et al. (1956) concluded that within the known latitudinal limits of its range 
" ... white-tips are ordinarily present in the surface waters where depths exceed 100 fathoms [183m], but that they occasionally move 
into the adjacent shallower water. We suggest that the controlling factor is competition for food with other species of sharks which 
places the relatively slow-moving white-tip at a disadvantage." Strasburg's (1958) discussion of white-tip distribution arrived at essen
tially the same conclusions. 

The question of whether the white-tip occurs in the Mediterranean is not yet resolved. The 19th century literature contains several 
reports (under the name lamia) suggesting that the white-tip is in that ocean (see Bigelow and Schroeder 1948) but these are not sup
ported by museum specimens, nor have there been any more recent, definite reports. Although this does not establish its absence, as 
proposed by Tortonese (1951 b), it does mean that judgment on its presence must be reserved. 

Material examined.-ZSZM (uncat.), two embryos, male, 268 mm, and female, 382 mm, Ecuador, 01 °35' S, 81 °46' W, 15 November 
1951, Olympic Challenger; ISZZ 9804, two embryos, female, 292 mm, and male, 300 mm, Pacific Ocean, Gazelle; ISZZ 10735, em
bryo, Hong Kong, Gerlach; ZSZM 14155, two female embryos, 295 and 303 mm, Lesser Antilles, Martinique, 22 November 1911, R. 
Bohme; ISZZ 4465, female embryo, ca. 300 mm, Atlantic Ocean, Bloch; MNHN 1138, female embryo, 322 mm, India, Coromandel; 
NMV 61-381 and 61-393, seven embryos, five males, 365-540 mm, and two females, 390 and 395 mm, eastern Pacific, 2°S, 109°W, 
1893; ZSZM (uncat.), two embryos, female, ca. 400 mm, and male, 404 mm, western Atlantic, 40 0 S, 52 oW, 1 March 1913, R. Niethe; 
ISZZ 10148, female embryo, 410 mm, central Atlantic, 5°N, 20 0 W, Godeffroy; ZSZM 14620, male embryo, 425 mm, Philippine 
Islands, Mindanao, 4 June 1912, E. Horn; NMV 61-366 and 61-367, two embryos, 480 and 485 mm, Atlantic Ocean; UZMK P0678, 
embryo, 490 mm, West Indies, Steenburg; ZSZM 12703, female embryo, 505 mm, central Atlantic, 5 °N, 20 0 W, 1886; USNM 118459, 
two female embryos, 510 and 525 mm, E of central Florida, 28 °40 'N, 78 °46 'W, 3 May 1886, Albatross; ZSZM 2498, male embryo, 515 
mm, central Atlantic, 5°N, 20 0 W, 1877, Museum Godeffroy; MNHN 1137, female embryo, 520 mm, Bonite; USNM 39078, four em
bryos, two females, 520 and 530 mm, and two males, 520 and 537 mm, E of central Florida, 28 °40 'N, 78 °46 'W, 3 May 1886, Albatross; 
USNM 118458, two male embryos, 520 and 530 mm, E of central Florida, 28 °40 'N, 78 °46 'W, 3 May 1886, Albatross; ZSZM (uncaL), 
female embryo, 535 mm, Samoa, Apia, Demandt; RNH 11322, female embryo, 545 mm, central Atlantic, 5°N, 20 0 W, Godeffroy; 
IFAN 51-1365, female embryo, 570 mm, Aves Islands (Leeward Islands), 30 March 1951, J. Cadenat; UZMK P0680, embryo, 577 mm, 
western Pacific, 15°N, 143°30' E, 5 May 1874, Corneliussen; USNM 62470,62465, and 62457, one female and two male sibling em
bryos, 577,580, and 580 mm, respectively, from same litter as SU 12788 below, Hawaiian Islands, between Molokai and Oahu, 24 July 
1902, Albatross; USNM 52641 female embryo, ca. 580 mm, Hawaiian Islands, 28°31' N, 141 °47 ' W, 19 March 1902, Albatross; UZMK 
P0679, embryo, 595 mm, western Pacific, 15°N, 143°30'E, 5 May 1874, Corneliussen; SU 12788, female embryo, 600 mm (paratype of 
Carcharias insularum), Hawaiian Islands, between Molokai and Oahu, 24 July 1902, Albatross; BMNH 78.1.24.1, female, 1,176 mm, 
Sierra Leone, Challenger; DIRU 5A, skin of female, 1,350 mm (holotype of Pterolamiops magnipinnis), Africa, Port Elizabeth; 
UCLA 55-304, female, 1,353 mm, South of Clipperton Island, 9°56'N, 109°59'W, 9 October 1955, Scofield; SIO 59-348, male, ca. 
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1,420 mm, Marshall Islands, Bikini Lagoon, November 1952; USNM 197922, 1,537 mm, Indian Ocean, 19 24 .',92 31'E, to April 
1963, Anton Bruun; USNM 197437, male, 1,556 mm, Indian or Pacific Oceans; S M 197423, female, 1,670 mm, I ndlan or Pa If I 

Oceans; RNH 2544, mounted skin of female, ca. 1,750 mm; USNM 196132, mature male, 1,980 mm, ea~t of northern Flonda, 
29°57 ' N, 79°57 ' W, 4 May 1961, Silver Bay; RNH 2519, mounted skin of male, 1,990 mm, Temminck; U . 1 50 59, skIn of mature 
male, 2,130 mm (holotype of Carcharias insularum) , Hawaiian Islands, Oahu, off Diamond Head, 28 March 1902, Albutro . 

Also jaws at several institutions including IFAN, ORID, USNM, and as follows: SAMC 22935, South Africa, 40 mi W of Siangkop, 
17 February 1960; SAMC 22949, South Africa, NNE of Cape Recife, 22 April 1960, B. J . Wolmarans; SIO 61-137, \\e tern PacIill;, 
7° IO'S, 127 °22 ' E; SIO 54-142, eastern Pacific , 22°10'30"N, 115 ° 12 'W; SIO 54-150, eastern Pacific , 25°32 ,116°42'\\'; '10 
54-253, eastern Pacific, 22° 13 ' N, 116°27 ' W; SIO 61-159, central Pacific, 4°20'30"S, 149°30'W. 

Also data sheets giving measurements of 21 specimens from the central Pacific taken during the Pacific Oceanic Fi~her) Ime uga
tions reported on by Strasburg (1958). 

Also photographs at ORID of eight specimens taken off Durban. 

Carcharhinus faLdformis (Bib ron in Mtnler and Henle, 1841) 
Figures 73, 74 

Carcharias (Prionodon) falciform is Bibron in Millier and Henle, 1841 :47-48. Type not specified but measurements are gIVen or one 
specimen from Cuba ascribed to "De la Sagra"; Dumeril (1865:375) notes later that "Le type du Musee de Paris, long dcOm.S3, 
y a ete depose par M. Ramon de la Sagra." 

Carcharias (Prionodon) menisorrah Valenciennes in Milller and Henle, 1841:46-47, pI. 17, 19. Seven specimens lIsted as follow: 1 
mounted skin-Berlin Museum; 2 mounted skins-Leiden Museum; I-British Museum; 1 embryo-Zoological Society Museum; 
I-Military Medical Museum in Chatham; 1 mounted skin-Paris; Java, Neuhol1and (= Australia), Red Sea. 

Squalus tiburo Poey, 1860:331 -335, pI. 19, figs. 1, 2. Description of female, 880 mm, and comments on other pecimens Including' 
embryos and males, Cuba. 

Aprionodon sitankaiensis Herre, 1934:11-12. Female embryo, stated to be 380 mm long but this was length to upper caudal origin; 
total length is 528 mm; Philippines, Sulu Archipelago, Sibutu Islands, Sitankai. 

Carcharhinusfloridanus Bigelow, Schroeder and Springer, 1943 :69-74, pis. 13,14. Holotype, female, 2,414 mm, from Fort Picrce, 
Fla., also jaws, fin s, photographs, and measurements of female, about 2,425 mm, from Cochinos Ba" Cuba. 

Eulamia malpeloensis Fowler, 1944:299-300, text figs. 7-9. Holotype, embryo, 590 mm, Malpelo I land, ea tern PacifIc; 
paratype, embryo, 556 mm, same locality as holotype; also notes on color of six embryos, 840 mm. 
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Figure 73.-Qucharhinus jaJcijormis, USNM 196791, 1,820 mm TL. female from GWl\emala: a, leh sld~; b. UJ1<Unid. of bead; c. ~ Ith D 
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Figure 74.-Carcharhinusfa1c;formis, UCLA 59·294 , from P acific Mex:ko: rigbl up per aod 10"'tr teeth (mpb ) 10 the rl& ht); inJd teetb are enlarged ruth upper alld Io .. ~ 
leeth . 

Diagnosis.-Large sharks, up to 3.30 m long, with a low, narrow interdor al ridge; tips of fins except first dorsal frequently dusky but 
not black; snout moderately long and bluntly pointed; tntemarial width} .2·}.6 tn preoral length; ongin of first dorsal fin behind tnner 
pectoral corner by not less than one·thlrd the length of Inner peLloral margin; apex 01 fir t Jor al bluntly pOinted or harpl~ rounJed; 
origin of second dor al over or u ually sltghtly behind anal fin ongln; height of ~econJ Jorsal 1.3-2.2(1'0 TL and l.O-3.C In length of 

.. 15·2·15 14 to 16-1 to 3-14 to 16 . 
ItS rear tip; dental formula usually }5.1.15 but mal be 14 to 17.1 to 3-14 to -17; uppa teeth moderately broad, obltque, trongl} 

notched laterally and weakly notched medially, wah slightl} coarser serration-. basall}: lo\\er teeth Crt!l:t, smooth cdged, no ob\ IOU 

discrete series of enlarged hyomandibular pore alongside corner of mouth: precauJal centra 9 -106; caudal centra 9 ·110; tOtal centra 
J 99·21!6; diplospondyly begins one-third to halfway along pelvic ba e; diplospondylous centra regular In length, penulttmate 
monospondylous centrum 1.3- 1.6 times \.\ ider than long. 

Three species, sorrah, albimargtnatus, and obscurus, share wlthjalcl/ormlS the combination of an interdor al ridge and a 10\\ econd 
dorsal fin with a long rear tip, but the first two of thee species are easily distinguished by their promtnent color pattern of black and 
white fin tips, respectively. Features of jalcijormis \\ hich readily separate It from obscurus are the postenor positton of it first dor. al 
origin, which is behind the pectOral inner corner, the shape of the first dorsal fin, and the shape of the upper teeth. 

Nomenclatural discussion. -The holotype of jalcijormlS Bibron, a late embryo, was not illu trated tn the original account tn ~!W!er 
and Henle (1841 :47), and the de cription and measurement of It are by them. elves, not definitive. H o\\ e\er, e\amtnatlon of the tj pe, 
including its dimensions, vertebral count (Table 75) and teeth, leaves no doubt that it is the ame a the species currently recognized as 
jalcijormis. The only diagnostic character not show n well by the type is the middorsal ndge, but I regard this as being due to its state of 
preservation rather than to its actual absence. 

The namejalcijormis was published in the same work. and at the same time as [he name memsorrah which is di cussed belo" . I detail 
there my reasons for giving priority to jalcijormis. 

The specific name menisorrah Valenciennes in MWler and Henle has been misapplied perhap more than that of an} other Car
charhinus species. In recent years, originating with Schultz (1953), it has been used mostly for a Pacific pecie which hou ld properly 
be called amblyrhynchos Bleeker (see p . 106 of this account). Kla usewitz (1959) used it fo r a Red Sea species which I describe here as 
wheeleri (p. 111). Earlier authors, including Bleeker, mostly applied the name to the species which I recognize as dussumieri (p . 54) or 
to the very similar sealei (p. 48), while some used it for the species treated here asjalcijormis. This histOry of con fu ion is d ue in part to 
the fact that the type series of menisorrah contained at least two species. Of the seven specimens listed in th e o rigina l descriptio n of 
menisorrah, I have been able to locate only four. A ll are mounted skins. Two of these, a female, 845 mm, fro m the Red Sea, in the 
Berlin M useum, and a male, 1,110 mm, from the " Mer des lndes, " in the Paris Museum, are clearly identifiable as conspecific with 
jalcijormis. T he other two, males, 330 and 535 mm, from Java, in the Leiden Museum, are identifiable as sea lei. As further material for 
confusion, it should be noted that the type series o f the species sorrah, which was also described by Valenciennes in Muller and Henle 
(1841 ), includes one specimen (MNHN 1132) conspecific with the Berlin and Paris types of menisorrah, i.e., referable to jalcijormis. 

T he Berlin Museum syntype of menisorrah was, according to Miiller and H enle (1 841 :xxi) , the specimen illustra ted in the first 
description of the species. I select this specimen as lecto type o f menisorrah . In so d oing this ma kes the na me menisorrah synon ymous 
with jalcijormis. Because menisorrah and j alcijormis were published simulta neously, it is necessary that o ne be given priority. The ac· 
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Table 75.-Carcharhinus latci/ormis, proportional dimensions in percentage of total length . 

Snout tip to 

outer nostrils 

eye 

mouth 
I st gill open ing 

3d gill open ing 
5th gill opening 

pectoral origin 

pelvic origin 
I st dorsal origin 

2d dorsal origin 

anal fin origin 

upper caudal origin 

lower caudal origin 

Nostrils 

distance between inner 

corners 
Mouth 

width 

length 

Labial furrow lengths 

upper 

lower 

Gill opening lengths 

1st 

3d 

5th 
Eye 

horizontal diameter 

I st dorsal fin 
length of base 

length posterior margin 

height 

2d dorsal fin 

length of base 

length posterior margin 

height 
Anal fin 

length of base 
length posterior margin 
height 

Pectoral fin 

length of base 
length anterior margin 

length distal margin 

greatest width 

Pelvic fin 

length of base 

length anterior margin 

length distal margin 
length of claspers 

Caudal fin 
length of upper lobe 

length of lower lobe 

Trunk at pectoral origin 

width 

height 

Dental formula 

Vertebrae 
precaudal 

caudal 
total 

'd embryo 

528 mm 
Philippine Is. 

Sulu Arch. 

SU 13601 

4.7 

8.5 

8.5 
19.7 

24.1 

22 .3 

46.8 
33 . 1 

64.2 

61.4 

72.0 
71.2 

6.1 

8.1 
5.7 

0.4 

0.5 

2.8 

3.2 

2.2 

2.7 

8.7 

4.2 

5.9 

2.8 
4.5 

1.7 

4 .0 
4.5 

2.3 

5.1 

15 .9 

8 .9 

8. 1 

4.0 

4 .2 

4 .2 

2.3 

26.3 
11.0 

9.3 

10.6 
16-1-16 
16-1-16 

lOS 
104 
209 

d embryo 

'9 embryo 567 mm 
528 mm Hawaiian [so 

Cuba Honolulu 
MNHN 1134 ANSP 7319[ 

4.3 

7.2 

7.2 

18 .7 

21.3 

23.4 
22 .3 

49 .0 

32.9 

62 .8 

62.3 

72.2 
71.7 

5.4 

7.8 
4.7 

0.5 

0.4 

2.7 

2.9 

2.2 

2.7 

8.2 

3.8 
5.2 

2.1 

3.8 
1.4 

2.8 

3.9 
2. 1 

5.4 
14.2 

7.9 

6.5 

3.9 
4 .3 

3.7 

26 .5 
10.4 

9.8 

9.3 
15-2-15 
IS-I-IS 

102 
105 + 
207 + 

4.4 

8 .6 

8 .6 

21.1 

23.4 

25.2 

23.8 
48.5 
33.9 

63.5 

61.7 
73.0 

72.0 

5.7 

7. 1 

5.3 

0.5 

0.4 

2.6 

8.3 

4 .0 

6.0 

2.8 
4. 1 

1.5 

3.7 
4 . 1 
2.1 

5 .6 
15 .3 

9 .2 
7.7 

4.1 

4 .2 

4. 2 
2.1 

27.5 

11.5 

10.2 

8.6 
16- 1-16 
16- 1- 16 

102 

103 
205 

' Ho10type of Aprionodon sitankaiensis. 
' Ho10type of Carcharias (Prionodon) latci/ormlS. 
'Syntype of Carcharias (Prionodon) sorrah. 

9 705 mm 
eastern 

Pacific 
Costa Rica 

UCLA 

55-307 

4.8 

8 .9 

9. 1 

21.3 

25.5 
24 . 1 

51.8 
35.0 

64.4 
63 .7 

73.8 

72.6 

6.0 

8.8 
5.2 

0.4 

0.4 

3.0 
3.3 
2.4 

2.2 

8.4 
4 . 1 

7.1 

2.8 
4.3 

1.7 

3.0 
4.5 
2.4 

5.7 

14 .9 

12 .2 

8.5 

3.7 

3.8 
4 .5 

26.2 

10.9 

11.0 

10. 3 
16-2- 16 
16-1 -16 

104 
108 
212 

'd 935 mm 

Madagascar 

MNHN 1132 

4.1 

7.9 

8.1 

18.6 

20.6 

22 .7 

21.6 
48 .3 

32.4 
62 .7 

62.5 

72.8 
71.8 

5.4 

7.5 
4 .6 

3.2 

3.6 
2.5 

1. 8 

8.0 
4.6 

7.2 

2.5 

4.9 

1. 8 

2.9 
4.9 
2.2 

5.7 

15.5 
12.2 

8.2 

4.4 

3.9 
4 .9 

2.2 

27 .7 

11.9 

10.3 

11.8 
15- 1-15 
15- 1-15 

99 
102 
201 

161 

1, 192 mm d 1,500 mm 
Florida 

USNM 

196528 

4.3 

7.5 

7.6 

18.2 

20.5 

22.2 

20.5 
48 .3 

31.9 

64.4 

63.9 

73.8 

73.2 

5.5 

7.9 

4.3 

0.3 
0.4 

3. 1 

3.5 

2.3 

1.5 

8.4 

3.9 

7.4 

2.0 

4.3 

1.5 

2.8 
4.2 

2.3 

5.9 
15.4 

11.4 

7.6 

4.5 

3.9 
4.5 

1. 8 

26 . 1 

11.5 

11.5 
11.1 

15-2-15 
15- 1-15 

Florid a 

USNM 

1%529 

3.7 

6.9 
7. 1 

18.0 

20.1 

22. 1 
20.3 
47.2 

32.4 

63.6 

62 .9 

73. 1 

72.3 

5.4 

7.9 

4.4 

0.4 

0.4 

3.3 

3.5 

2.4 

1.4 

8.0 
4.0 

7.2 

2.1 
4.1 

1.6 

2.8 
4. 1 

2.3 

6.1 

16.3 

13 .0 

8.3 

4.5 

4.2 
4.6 

2.3 

27.4 
12.3 

11.1 

10.5 
15-2-15 
15-1 -15 

d 1,655 mm 

Gulf of 

Mexico 
LOUisiana 

USNM 

197363 

3.7 

6.9 
7.0 

17 .6 

20 .3 

22.3 

21.2 
48.3 

30.7 

63.5 

63.7 

73.6 
73.0 

5.3 

7.5 
4.2 

2.5 

3.0 
2. 1 

1.4 

9.3 
4.8 

8.0 

3.0 
4.7 

1.8 

3.2 
4.8 

2.3 

5.6 
18.3 

13.3 

8.5 

4.6 

4.8 

4.8 

2.8 

27.8 

12.9 

11.8 

10.6 

9 1,820 mm 9 2.070 mm 
Guatemala Guatemala 

Champerico Champen~ 

US 1 U N\1 
196791 196796 

4 .1 

7.8 
7.2 

192 

21.6 

23.4 

21.7 
49.8 
34.3 

65.7 

65.0 

74.6 

74.2 

5.5 

7.7 

5.1 

0.5 

0.5 

2.4 

2.9 

2.1 

1.2 

9.0 
4.1 

7.9 

2.7 

4.3 

1.8 

3.6 
4.0 
2.7 

6.5 
20.2 

16.5 

97 

5.0 
4.8 

5.4 

26.7 

12.6 

11.6 

10.8 

4 .0 

7.5 

7.4 

20.6 

23 ' 
25.6 
22.6 

50.1 
33.6 

64.7 

63.9 
74.0 

726 

5.4 

76 

52 

0.4 

0.4 

2.9 

3.4 

2.0 

1.3 

8.4 
4.3 

8.1 

2.6 

2.1 

3.6 
4.8 
2.8 

6.0 
21 7 

177 

9.7 

46 

5 1 
48 

26.3 
13.2 

1U 
9.9 



count of menisorrah precede, by one page, that of jalcijormis, but despite this, as first reviser I select the name jalcijormis to have 
priority. This action provides for the retention of the namejalcijormis which is well established and has not been a cause of confusion. 
In contrast, the name menisorrah becomes a junior synonym, a fate of which it is more deserving in view of the confusion that has sur

rounded its usage. 
Although I have no information as to whether there is any type material of Poey's tiburo still remaining, there can be little or no 

doubt from Poey's description (1860) of the species, and his illustrations of the teeth (pI. 19, figs. 1,2), that it wasjalcijormis. In par
ticular, such features as the shape of the snout, the lack or virtua l lack of nostril lobes, the shape and rearward position of the first dor
sal fin relative to the pectorals, the nature of the second dorsal and anal fins, viz. "opposees, es pointes posterieures tres longues, " the 
dental formula and the shape of the teeth a ll point to jalcijormis. As Bigelow and Schroeder (1948) have commented, Poey himself 
(1866-68: 172) at one stage concluded that tiburo was a syno nym of jalcijormis, though earlier (1860) and again later (1866-68:499) he 
regarded them as di tinct. 

Herre (1934: I I) described sitankaien is fro m one small specimen , 528 mm TL , from the Sulu Archipelago , Philippine Islands. He 
tated that the teeth were "not serrated," and hence placed sitankaiensis in the genus Aprionodon. He did not compare it with any 

other species, and his rather general description is inadequate fo r identification. The holotype of sitankaiensis, deposited at Stanford 
University (SU 13601), is a late embryo still bearing a yolk stalk . Its upper teeth, contrary to Herre' s description, are serrated, though 
the serrations are few and pre ent mainly on the medial margi n ; the la teral margins are deeply notched . The lower teeth are smooth, 

. 16-1- 16 (33 29 .. H Th f h h d h . b h · h and the dental form ula IS 16- 1-16 33 rather than 3T as given In erre). e nature 0 t e teet an t elr num er, toget er Wit 

the proportional dimensions of the holotype and its fin shapes and positions, leave no doubt that sitankaiensis is conspecific with 
jalcijormis. There is, however, little sign of a middorsal ridge, but I believe this lack is an artifact of preservation. A vertebral count of 
the holotype, kindly provided by L. J. V. Compagno (pers . commun.) further confirms the identification. 

The relationship of floridanus Bigelow, Schroeder, and Springer to jalcijormis was discus ed in detail in Garrick et al. (1964) where it 
was shown thatjloridanus, based on adu lt specimens (holotype is sk in of adult female, MCZ 35807, seen by me), andjalcijormlS, based 
on an embryo, represent the size extremes of a single species which should be named jalcijormis. 

The type specimens of malpeloensis Fowler cannot now be found. Both were embryos (holotype, ANSP 70,048, 590 mm; paratype, 
ANSP 70,049,556 mm) but Folwer's (1944) description and illustrations of them when compared with specimens of jalcijormis of 
similar size leave no doubt that they werejalcijormis. In particular, Fowler's description that "First dorsal origin well behind inner end 
of depressed pectoral angle;' and his illustration displaying this feature plus the shape of the first dorsal and the attenuate second dorsal 
and anal fins, are virtually diagnostic in themselves. The redescription of two subadults, as malpeloensis, by Rosenblatt and Baldwin 
(1958) further substantiates the view that malpeloensis is a synonym of jalcijormis. 

The uncertain relationship between jalcijormis and jalcipinnis Lowe, 1839, which latter name predates jalcijormis is di cussed on 
p. 187. 

Description (see also Table 75).-Large sharks, growing to 3.3 m TL. Midline of back between dorsal fins with a low, narrow interdor
sal ridge. Upper precaudal pit strongly developed, lower pit weak. 

Dermal dentic1es close-packed, overlappi ng, subcircular in outline, slightly wider than long, each with three trong longitudinal 
ridges and corresponding sharp-pointed but short posterior marginal teeth in embryo and juvenile, but with five ridges and teeth in 
subadults, and seven in larger specimens. 

Snout moderately long and bluntly pointed in contour. Anterior margin of eye slightly forward of or above front of mouth in small 
and subadult specimens but slightly behind front of mouth in larger adults. ostri ls strongly oblique, slit like, the anterior margin of 
each almost straight and with a very weakly developed lobe. 

15 or 16-1 or 2- 15 or 16 . . . . 
Dental formula 15 or 16-1 or 2- 15 or 16 In 23 specimens (up to 1.9 m long) out of 35 (of all size ) counted by me; 9 specimens (1.0 

to about 2.0 m long) of those remaining had similar fo rmulae except for having three symphysial teeth in either the upper or the lower 

.. 16 or 17-1 to 3-16 or 17 
Jaws; while three of the large t specimens (about 2.5 m long) had formulae of 16 or 17-1 to 3-16 or 17 · In large specimens the most 

lateral tooth in each jaw was frequently noticeably smaller than the adjacent penultimate tooth and could ea ily be overlooked. Upper 
teeth moderately broad, oblique except for the first two or three series on each side of symphysis, their lateral margins trongly notched, 
their medial margins very weakly notched, both margins serrated, the serrations fine distally on the tooth but coarser and more ir
regular at the notch and basally; one, two, or three small symphysial teeth . Lower teeth narrow, erect excep t for the most lateral series, 
both margins concave basally, mooth edged; one, two, or three small symphysial teeth. 

Fir t dor al fin moderately low, its apex rounded and its rear tip relatively long and attenuate; origin of first dorsal definitely behind 
inner (posterior) corner of pectoral fin by a distance not less than one-third to half the length of the inner (posterior) margin and as 
much a the length of this margin in some specimens. econd dorsal fin low and long, similar to anal fin but lower and with a concave 
rather than notched di tal margin; length of second dorsal rear tip 1.6-3.0 (mean 2.5) time second dorsal height for 34 pecimens; 
origin of econd dor al over or more often sligh tly behind anal fin origin, to as far back as anterior third of anal ba e. Pectoral fin s 
moderately long, lender, \,ith rounded tips; origin of pectorals below the third gill opening or below and between the level of third 
and fourth gill opening; outer corne r of pectora l when latter is adp ressed to trunk so that its anterior margin is horizontal reache from 
only halfway to two-thirds along fir t dorsal base in juveniles but extends to the fir t dorsal axil in subadults and to about two-thirds 
along the fir t dorsal rear tip in adults. 

Color in life wa de cribed by Kato (1964) fro m ea tern Pacific specimens a "Dorsal surface dark brown to dark gray, pectoral fins 
noticeably dar\...er; side metallic gray \\ith greeni h tinge; ventral surface white, except for du ky to dark tips on the pectoral and pelvic 
fins; color variant, rarely found, with light mottling over the entire dorsal surface." A fter preservation in alcohol the color i gray or 
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blue-gray above, pale to white below; frequentl y the pecLOral, pelvic , second dorsa l, and anal fin s are du ky tipped but not black. I 
have also seen specimens in which the upper margin of th e caudal fin is dusky. 

Vertebral counts of fi ve pecimens are given in Table 75 and of another 19 specimens in Table 76. A frequency ai tribution of 
precaudal vertebral numbers (Table 77) based on 23 counts from my sample (excluding BMNH 1935.5.2.1-2 from the mid-Atlantic St. 
Paul's Rocks and USNM 197426 from " Pacific or Indian Oceans") plu 4 counts (102 , 105,105,106) from Bass et al. (1973) from the 
southwest Indian Ocean, gives no firm picture of differences between populations. 

Centrum diameter considerably greater than centrum length even in longest monospondylous centra. Diplospondylous centra regular 

in length. Diplospondyly begin s above the anterior third to middle of pelvic ba e. The d ~ength of penultimate monospondylous cen
lameter 

length penultima te monospondylous centrum " 
trum was 0.64-0.77 (mean 0.70) and the I h f d' I d I was 1.06-1.35 (mean l.l6) In 16 specunens. engt lrst lp ospon y ous centrum 

Table 76.-Vertebral numbers in 19 specimens of Carcharhinus laki/onnis. Table 77.-Frequency distribution of precaudal vertebral 

Specimens Precaudal Caudal Total 
Carcharhinus loki/onnis. 

MCZ 40792 Bermuda 105 110 215 Ocean 98 99 100 101 102 103 104 

off N . Carolina' 106 104 210 Western Atlantic I I 
USNM 35643 Delaware 98 101 199 Eastern Atlantic 2 2 
USNM 38509 South Carolina 100 109 209 Indian 
USNM 196266 F10rida 101 108 209 Pacific 2 4 
ANSP (uncal.) Bahamas 101 106 207 

SU 52847 Brazil 99 101 200 

SU 52849 Brazil 101 105 206 

BMNH 1935 .5.2 .1-2 equal. Atlantic, 
Sl. Paul' s Rocks 101 105 206 

CU 42569 equal. W . Africa 100 99 199 
W . Africa, Guinea' 99 102 201 
W . Africa, Guinea' 99 104 203 Table 7S.-Clasper length as percentage of 
W . Africa, Guinea' 100 109 209 total length in Carcharhinus loki/onnis. 

USNM 197426 Pacific or Indian 
O ceans 104 109 213 Total Clasper Total Clasper 

ISZZ 7037 New Zealand 105 105 210 length length length length 

SIO 54-250 Baja California 103 101 204 (mm) (% TL) (mm) (% TL) 

SU 53661 Mexico, Acapulco 104 98 202 794 2.0 1,500 2.3 
SIO 61-428 off Pacific Guatemala 103 102 205 842 2.2 1,560 2.4 
UCLA 56-239 Clipperton Is . 104 105 209 935 2.2 1,655 2.8 

Range (including counts from Table 75) 98-106 98-110 199-215 

'Count supplied by S. Gruber, University of Miami , Marine Laboratory, I 

Rickenbacker Causeway, Miami , Fla ., pers. commun . September 1964. 
'Counts supplied by G . Krefft, Institut fUr Seefischerei, Hamburg 50, Palmaille 

9, West Germany, pers. commun. October 1966. 

1,030 2.2 1,660 2.6 
1,052 1.7 1,750 2.8 
1, 192 1.8 1,780 2.8 
1,390 2.9 1,870 10.9 
1,420 2.8 2,465 12.3 

Table 79.-Number of embryos per litter, size at birth, size at maturity, and maximum size in Carcharhinus 
laLci/onnis . 

Embryos 
per litter 

Ocean Range (Mean) 

Western North Atlantic 
Springer (1960) 
Gilbert & Schlernitzauer 

(1965) 6-14(?) 
(1966) 9 n = I 

Eastern Atlantic 
Bane (1966) 9-12 (10.5) 

n = 2 

Western Indian 
Fourmanoir (1961) 9-14 (11.0) 

n = 6 
Bass et al. (1973) 

Cen tral Pacific 
Strasburg (1958) 2-11 (6 .5) 

n = 12 

Size at 
birth 

(TL mm) 

700-850 

740-780 
780-870 

Size at maturity 
(TLmm) 

d 9 

2, 170 

2,400 

2,300 

2,375 

2,480 
2,600 

2,130 

Maxim urn size 
(TL mm) 

d 9 

2,700 3,050 

3,000 

2,440-2,830 

numbers in 

lOS 106 

2 
2 

The smallest apparently free- living specimen I have seen was 670 mm, while the largest embryo was 625 mm. In my material, matur
ity in the males , as evidenced by clasper length shown in Table 78, was not reached until 1,870 mm TL. 

A rea onably extensive picture of the broad feature of the biology of ja/cijormis can be constructed from the accounts of Springer 
(1960) and Gilbert and Schlernitzauer (1965, 1966) for the western North Atlantic, Bane (1966) for the ea tern Atlantic, Fourmanoir 
(1961) and Bass et al. (1973) for the western Indian Ocean, and Strasburg (1958) for the central Pacific. Salient features from these ac
counts are as in Table 79. 
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The largest adult specimens reported in the literature are those in Garrick et al. ( 1964) from the western Atlantic which were up to 

3,300 mm long. 

Distribution (see also Material examined).-Carcharhinusfalciformis is a widely distributed tropical-subtropical species in the Atlantic, 
Pacific, and Indian Oceans. It is pelagic but not res tricted to the open ocean, and appear~ to have a wider latitudinal distributio n a lo ng 
continental coastlines than it does farther offshore. Strasburg (1958), in reporting on the cap ture of 2,176 specimens of falciform is 
from the central Pacific, noted that it is an " ... equatoria l species, the range ... being practicall y restricted to a band about 10 degrees 
(600 miles) on either side of the Equator .... " However, specimens I have exam ined, and literature records subsequent to Strasburg 
(1958), now give faleiformis a much wider latitudinal range. Records of fa leiformis ( orne as floridanus) incorporated in the distribu
tion set out below include those of: Kato et al . (1967) and Kato and Carvallo (1967) for the eastern Pacific; Strasburg (1958) and Tester 
(see footnote 4) for the central Pacific; Bryan (1973) for Guam Island; Fourmanoir (1961), D' Aubrey (1964), and Bass et al. (1973) for 
the western Indian Ocean; Poll (1951), Cadenat (1957, 1961) , Bane (1966), and Krefft (1968) for the eastern A tlantic; and Bigelow and 
Schroeder (1948), Springer (1960), Garrick et al. (1964). and ervigon (1968) for the western Atlantic. 

On the ba is of the above, the distribution of falel/ormis is a follows: a) eastern Pacific from southern Baja alifornia to Peru, in
cluding the Revillagigedos, Clipperton, Cocos, and Malpelo Islands; b) central and western PacifiC including the Hawaiian Islands, 
Marshall Islands, Mariana Islands (Guam), Philippine Islands, and e\\ Zealand (the actual pro\imity to New Zealand not known); C) 

Red Sea and western Indian Ocean from Zanzibar to at least as far as lat. 26 35' S (southern Mozambique) and including Madagascar 
and the Comores; d) eastern Atlantic from a far north as Madeira and soutlw,ards to the Gulf of ulnea (where it is very common) 
and to at least lat. 8°29' S; and e) western Atlantic from off Cape Cod in the north to southern Brazil ( spiritO Santo, Vltona), in

cluding Bermuda, the Gulf of Mexico, and the Caribbean Sea. It is al 0 present In the equaLOnal mid-Atlantic as evidenced by one 
specimen (BMNH 1935 .5.2. 1-2) from St. Paul's Rocks. The pnncipal gap, and one that IS unh[..ely to be real, in an expected circum
tropical distribution is the extensive Indo-Austra lian region. Sivasubramamam (1969) reported that falciformis forms 75-80% of the 
pelagic sharks caught off Ceylon; but I have seen no material from that region or southwards to Australia. 

Material examined.-ISZZ 7037, female embryo, 430 mm, New Zealand, Salmln; SM S 3594, female embryo, 435 mm, Red Sea, 
Koseir, 1894, Klunzinger; UCLA 59-83, male embryo, 460 mm, Mexico, I la Revillagigedo, Roca Partida, 15 May 1958, In
dependence; BMNH 1935 .5. 2.1-2, male embryo, 460 mm, and female embryo, 475. mm, equatorial Atlantic, St. Paul' s Rock , 
Discovery; IFAN 62.29, female embryo, 490 mm, French West Africa, 6 September 1961; \1. H 63.3, twO female embryos, 490 and 
564 mm, Madagascar, Fourmanoir; M H 1134, female embryo, 528 mm [holotype of Carcharias (Prionodon) falciformis], Cuba, 
Ramon de la Sagra; SU 13601, male embryo, 528 mm (holotype of Aprionodon silankaiensis), Philippine Island, Sulu Archipelago, 
Sibutu Island, 12 August 1931 , A. W. C. T . Herre; SIO 48-272, male embryo, 533 mm, Mexico, Baja California, 25 mi NW of Cape 
San Lazaro; ANSP 73 191 , male embryo, 567 mm, Hawaiian Islands, Honolulu , 1923, from Bishop Museum; CU 42569, female em
bryo, 580 mm, equatorial eastern Atlantic, 1 °30' S, 8°20'E, 20 Augu t 1961, G. W. Bane; SU 52847, female embryo, 625 mm, Brazil, 
Espirito Santo, Vitoria, 14 December 1944; IRS (no number), male embryo, 650 mm, pain, Malaga (from fish market), 20 July 
1962, J. P. Gosse; SU 53661, male, ca. 655 mm, Mexico, off Acapulco, December 1959, Sanla Helena; US M 196266, female, 670 
mm, E of Florida, 25°14'N, 8 July 1961, B. Forsmark; UCLA 55-307, two females, 705 and 1,060 mm, eastern Pacific, S of 
Costa Rica, 7"24'N, 86°30'W, 1 November 1955, C. Blunt; MRAC 80258, male, 725 mm, West Africa, 1013 'S, 8OJI 'E, 9 March 
1949; IFAN (no number), male, 770 mm, French West Africa, Casamance, April 1962; SNM 38509, male, 794 mm, South Carolina, 
33°37'30"N, 77°36'30"W, 20 October 1885, Albatross; IFA N 3058, fema le, 795 mm, Senegal, Goree, 31 August 1946, J. Cad en at; 
IFAN (no number), male, 800 mm, French We t Africa, Casamance, April 1962; IRSN 6.914, female, ca. 800 mm, West Africa, 
9°51'N, 15°30'W, 11 January 1938, Mercator, USNM 35643, male, 842 mm, Delav. are, 39° 12 ' , 73 ° 11 ' W, 12 September 1884, 
Albatross; ISZZ 4476, mounted skin of female, ca. 845 mm [syntype of Carcharias (Prionodon) menisorrah], Red ea, Hemprich and 
Ehrenberg; IRSN 8.401, male, ca. 865 mm, West Africa, 1° 13 ' S, 8°31' E, 9 March 1948, M'bi<.i; MRAC 80259, female, 885 mm, West 
Africa, 3°05' S, 9°25' E, 25-26 March 1949; SU 52849, fe male, 895 mm, Brazil, Espirito Santo, Vitoria, 2 September 1944; MV 50088 
(old number), female 895 mm, Senegal, Goree, 1880, Steindachner; IRS 8.402, male, ca. 900 mm , West Africa, 1 °01 ' S, 8°31' E, 3 
March 1949, M'bizi; BMNH 187 1.9.13.252, male, ca. 900 mm, equatorial Atlantic, 2°56 ' N , 26°31 ' W, Schmeltz; UMML 9878, two 
males, 908 and 915 mm, Florida, in Gulf Stream off Miami, December 1961 - January 1962, S. Gruber; MNH N 1132, male, 935 mm 
[syntype of Careharias (Prionodon) sorrah], Madagascar, Quoy and Gaim ard; ISZZ 13368, female, 950 mm, West Indies, Kuhfuss; 
BMNH 1851.4.9.14, mounted skin (no. 840) of male, ca . 950 mm Oabelled as probable syntype of Carcharias falcipinnis), Madeira, 
1839, Lowe; MRAC 80260, male, ca. 1,000 mm, West Africa, 4°57 ' S, 1l 016 ' E, 35 mi W byS of Point Noire, 28 March 1949; NMV 
61.437, female, 1,000 mm, West Africa, Fernando Po, 1885; MCZ 40792, male, 1,030 mm, we tern Atlantic, NE of Bahamas, 
28 °24 ' N, 73°16' W, F. Mather et al.; CNHM 47881 , female, 1,032 mm, NW of Yucatan, 10 mi N of Cayo Arenas, 16 A ugu t 195 1, 
Oregon; ANSP (no number), male, 1,052 mm, Bahama , Cat Cay, Wahoo Hole, 24 February 1957; MNHN A 9662, moun ted skin of 
male, 1,110 mm [syntype of Carcharias (Prionodon) menisorrah], Mer des Indes, Kuhl and Van Hasselt; USNM 197426, female, 1,110 
mm, Pacific or Indian Oceans; UMML 6117 , female, 1, 133 mm, Florida, Dade County, about 2 mi N of sea buoy off Government 
C ut, Miami, 26 December 1959, 1. K. Howard; BMNH 1912.12.10.41, male, 1,175 mm, St. Paul, R . L. C lark; USNM 197370, female, 
1,190 mm, Atlantic Panama, Golfo de los Mosquitoes, 9°0 ' N, 81 °26 ' W, 30 May 1962, Oregon; USNM 196528, male, 1,192 mm, off 
northern Florida, 29°44 ' N, 80° 18 ' W, 4 October 1961, Silver Bay; USNM 197364, two males, 1,390 and 1,660 mm, G ulf of Mexico, 
25 °39 ' N, 88 °06 ' W, 26 September 1961, Oregon; USNM 197363, three males, ca. 1,420, 1,655, and 1,780 mm, Gul f o f Mexico, S of 
Louisiana, 28° 19 ' N, 90006 ' W, 2 September 1961, Oregon; USNM 197436, male, 1,475 mm, Pacific or Indian Oceans; 

USNM 196529, male, 1,500 mm, off northern Florida, 29°44 ' N, 80018' W, 4 October 1961 , Silver Bay; USNM 196530, male, 1,560 
mm, off northern Florida, 29°44 ' N, 80018 ' W, 4 October 196 1, Silver Bay; US NM 19737 1, male, 1,750 mm, Gulf of Mexico, off 
Alabama, 29°38 ' N, 88° J5 ' W, 22 September 1961, Oregon; USNM 196791, female, 1,820 mm , Guatemala, Champerico, 14°22 ' N , 
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92°48 ' W, 3 February 1962, KaLO et al.; USNM 196820, mature male, ca. 1,870 mm, El Salvador, 12°29 ' N, 88°57 \\,5 Februal) 1962, 
Whitney et al.; USNM 220903, female, ca. 1,900 mm, northern Marshall Islands, 1947, J . C. Marr; USNM 196827. female, 1,920 mm, 
Guatemala, Champerico, 14 °22 'N, 92 °48 'W, 3 February 1962, Kato et al.; USNM 196826, female, 1,940 mm, Guatemala, 
Champerico, 14°22 'N, 92 °42 'W, 3 February 1962, Kato et. al.; USNM 196828, female, 1,955 mm, Guatemala, Champerico, 44~2 ' , 
92 °48 'W, 3 February 1962, Kato et al.; USNM 196789, female, 1,965 mm, Mexico, Guerrero, 16 °50 'N, 102 °15 'W, 29 January 1912, 
Hugh M. Smith; USNM 196823, female, 2,030 mm, Guatemala, Champerico, 14~2 'N, 92 °48 'W, 3 February 1962, Kato et al,; 
USNM 196796, female, 2,070 mm, Guatemala, Champerico, 14 °22 'N, 92 °48 'W, 3 February 1962, Hester et aI.; MCZ 35807, female 
(partly skinned), ca. 2,300 mm (holotype of Carcharhinusf/oridanus) , Florida, Fort Pierce, 2 November 1942; UCLA 56-239, head and 
tail of female, 2,440 mm, plus embryo from same, ca. 325 mm, eastern Pacific, Clipperton Island, 24 October 1956, Spencer F. Bmrd; 
MCZ 40793, jaws, skin sample, photographs, and measurements of mature male, 2,465 mm, W of Bermuda, 27 ~3 'N, 75004 'W, 27 
April 1961, Mather et al. 

Also, jaws and other fragmentary material of many specimens from various institutions, and particularly at lFAN (Senegal, Goree); 
radiographs from two small specimens (latter not seen) as follows: S[O 61-428, eastern Pacific, 12°3 1' N, 91 °04 ' W; and SIO 54-250, 
Mexico, Baja California. 

Also, measurements of seven males and five females, 877-2,270 mm long, taken in the central Pacific during 1952 through 1956 by 
the Pacific Oceanic Fishery Investigations of the U.S. Fish and Wildlife Service, and supplied by Donald W. Strasburg. 

Carcharhinus sorrah (Valenciennes in Miiller and Henle, 1841) 
Figures 75, 76, 77 

Squalus Spal/anzani Peron and Lesueur, in Lesueur, 1822:351. No material mentioned; terre de Witt, New Holland = 
northwestern Australia. 

Carcharias (Prionodon) sorrah Valenciennes in MUller and Henle, 1841 :45-46, pI. 16. A spirit-preserved specimen in the 
Leiden Museum, two specimens in the Museum of the Zoological Society of London, a spirit-preserved specimen In 

Paris from Pondicherry through Belanger, and a specimen from Madagascar; India, Java, Madagascar. 
Carcharias (Prionodon) bleekeri Dumeril, 1865:367-368. Two specimens from Pondicherry through Leschenault. 
Carcharias taeniatus Hemprich and Ehrenberg, 1899:8 , pI. 4, figs. a, b, c, d, e. 0 material mentioned , but the main 

illustration is stated to be of a female, one-third natural size, which wou ld make the specimen 882 mm long; the 
accompanying figures of the teeth, dermal demicles, underside of head, etc. are said to be from the same specimen, 
but they include a view of the pelvic fins showing claspers, hence a male must also have been used; Red Sea. 

Ga/eo/amna (Galeo/amnoides) isobel Whitley, 1947: 129-131 , text fig. I. H olotype, female, 910 mm, Western Au tralia, 
Long Island, between Cape Preston and the Mary Anne Group. 

a 

((((( 

b 

( 

Figure 75.-Carcharhinus SO"ah, GVF 2467,1,266 mm TL, female from Gulf of Thailand: a, left side; b, underside of bead; c, enlarged left noSlJil . • ote: Dar~ mwkm on 
f'ms not reconled when specimen was drawn but were added subsequently using BIlS§ et aJ.'s (1973) figure 29 as a bas' . 

165 



, ~/ 

/ 

Figure 76.-Carcharhinus sorrah , USNM 170488 , 1,160 mm TL, female from the PhlJippint5: right upper and lo,.er teeth (S)mphy to the right); in.\Zt teetll are enlarged nItb 
upp"r and Io .. er teeth . 

I f 

,. 
f 

,I 

Figure n.-Reproduction of an unpublished drawing by Lesueur labeUed "Sq. spalnn~ani'.' The drawing and manuscripts including descriptions of C. spaDanzani by bolb 
Peron and Lesueur are in the Museum d'Histoire NatureUe, Le Havre. 
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Diagnosis.-Moderate-sized sharks up to 1.55 m long, with a low, narrow interdorsal ridge; tip of pectoral, second dorsal, and lower 
lobe of caudal fin markedly black, but the apex of the first dorsal has only a narrow dusky to black margin; snout moderately long and 
pointed; internarial width 1.3- 1.5 in preoral length; origin of first dorsal fin varying from slightly anterior to slightly posterior to inner 
pectoral corner; apex of first dorsal pointed to acute; origin of second dorsal from slightly behind origin of anal fin to about one-third 

back along anal base; height of second dorsal 1.5-2.2070 TL and 2.0-2.6 in length of its rear tip; dental formula usually g~~~g but 
12 or 13-1 to 3-12 or 13 . " . 

may be II or 12-1 or 2-11 or 12 ; upper teeth moderately broad, obhque, notched laterally, WIth noticeably coarser serratIOns basally; 

lower teeth oblique, concave to notched laterally, serrated; no obvious discrete series of enlarged hyomandibular pores alongside corner 
of mouth; precaudal centra 66-79; caudal centra 84-98; total centra 153-175 ; diplospondyly begins just behind pelvic base, from slightly 
in front of to slightly behind pelvic rear tip; diplospondylous centra regularly alternating in length; penultimate monospondylous cen
trum 0.9-1.2 times as wide as long. 

This is the only ridged-backed species of Carcharhinus with fin tips strongly marked with black. It is similar to falciform is in having a 
very low and attenuate second dorsal fin but is easily distinguished by its color pattern, oblique lower teeth, and dental formula. 

Nomenclatural discussion.-Although the name spa/lanzani Peron and Lesueur in Lesueur, 1822 is the first available name for this 
species, I reject it in favor of sorrah Valenciennes in Millier and Henle, 1841, described two decades later. My reasons for this are, first
ly, that spa/lanzani cannot be identified with certainty, even to genus, from the original description and there is no type material, and 
secondly, despite the fact that the name spa/lanzani has had considerable usage in recent years its application has generally been 
incorrect. 

The original description of spa/lanzani Peron and Lesueur in Lesueur (1822:351) is brief, and in total reads as follows: 

"Squalus Spallanzani.-Peron and Lesueur. 

Spiracles none; a black spot at the extremity of the pectorals, another at the summit of the second dorsal and a third at the end of the 
inferior lobe of the tail; caudal fin undulated above; pectorals falciform, very narrow, situate under the two last branchial openings; 
head very much depre sed; a lunulated emargination above and another beneath the tail. 

"Inhabits terre de Witt, New Holland." 

The lack of spiracles, the precaudal pits, and a caudal fin "undulated above" support its identity as a carcharhinid , but no more than 
that. Referral to Carcharhinus has depended only on the si milarity between the pattern of black fin tip markings described for spa/lan
zani and occurring also in several species of Carcharhinus, e.g., brevipinna, limbatus, and melanopterus as well as sorrah. 

Difficulties in treating spa/lanzani are evident even in the early literature . Millier and Henle (1841) placed it as a synonym of the later 
described melanopterus, but without comment. Dumeril (1865) tentatively assigned it to his new species bleekeri (= sorrah) and noted 
(footnote, p. 367) "J'aurais ado pte la denomination de C (Pr.) Spal/anzanii, si la description de l'espece australienne donnee sous ce 
nom par Lesueur, n'etait beaucoup trop incomplete, pour qu'il soit possible de lui assigner son veritable rang:' GUnther (1870) 
likewise considered spallanzani a possible synonym of bleekeri; Garman (1913), followed by Fowler (1941), recognized spallanzani as a 
valid species, incorporating bleekeri as a junior synonym. Whitley (1934, 1940, 1945) reverted to MUller and Henle's, (1941) interpreta
tion by making spallanzani a senior synonym of melanopterus-a surprising action in view of the fact that Whitley2l had seen the same 
evidence used in the present study to establish spallanzani as synonymous with sorrah. More recently, Smith and Smith (1963), 
D' Aubrey (1964), and Bass et al. (1973) have used the name spa/lanzani in a totally different sense, by applying it to the species which I 
describe here as a new species, wheeleri. 

Evidence for identifying spa/lanzani as a synonym of sorrah is available in manuscripts by Peron and Lesueur relating to material col
lected during Baudin's expedition to "Terres australes" on the corvettes Geographe and Naturaliste in 1800-4. This expedition visited 
northwestern Australia (Terre de Witt) in 1801, where spallanzani was collected and described. I am indebted to Andre Maury, 
Directeur Conservateur of the Museum d 'Histoire Naturelle, Le Havre, who kindly provided photocopies of the relevant parts of these 
manuscripts from the museum archives. For spa/lanzani there are descriptions by both Peron and Lesueur, and illustrations by 
Lesueur. 

The illustrations, reproduced here (Fig. 77), are themselves diagnostic insofar as they show a shark with a pointed snout, a very low 
second dorsal fin, attenuate rear tips of the first and second dorsal fins, and black tips on the pectoral, second dorsal, and lower lobe of 
the caudal-which in combination characterize sorrah. The darker of the two photocopies provided also shows, but faintly, a pencil 
line which could have been meant to represent an interdorsal ridge. At the boltom of the illustrations there are the ords 

"Sq. spalanzani 
n'existe plus dans la Mediterranee. qq rapport avec Ie Glaucus." 

The manuscript descriptions are handwritten and not easy to decipher. That of Lesueur, in French, is relatively short and fairly 
general, but it supplements the illustrations by describing the teeth (the uppers sharp, narrow, and very wide basally where there are 
very fine serrae; the lowers triangular, serrated, strongly notched on the side and inclined towards the angle of the mOllth) and giving 
the size of the specimen as 115 cm (though the 5 is questionably decipherable as such) . Peron's description is much longer, mostly in 

"G. P. Whitley, Honorary Associate, Australian Museum, 6-8 CoUege St., Sydney, New South Wales, Australia, pers. commun. to 1. E. RandaU, Bernice P . Bishop 
Museum, P.O. Box 6037, Honolulu, Hawaii, December 1971. 
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Latin but finishing in frenc h, and more difficult to tran\lau:. IL I'> a gcm:ra l dc'>crlflt lo n , bu t thcn: arc so me measurcme nt ~ including a 
total length of 109 (or l OS) cm, and a brief accoun t o f thc a li mcnta ry canal fllu \ a \tateme nt that 111 each ovid uct there we rc two pa le 
yellow eggs suspended by a long brolvn cord (re[lfOductlle data for IOrruh \hov. that fema le,> may be mature at 1, 100 m m a nd have lit

ters of 2-6 embryos). 
From ~he above information there can be no doubt that Ipul/un7.unl 1\ a \el110r ,>yn()i1ym of lorruh. H ov.e'er, the o nl y argument 

which cou ld be put forward to justify the u~c of spullul1zu/1/ In [lfcferent:e to \Or(£l17 v.uuld be that of priO ri ty. In a ll other re~pccts 
(inadequate original descnption, lad. of tYfle matenal, tnwm:ct u\age) Ipuf{UI1~WIl ha\ been aI/omen duhiulII. f t~ idcnl1ty cou ld not be 
interpretecl by normal procedure\-and although the manmcrlpt matcnal I rom the I e f1 aHe !'v1u\t;um now allow~ uncqulvocal intcr
pretation, this mu t be regarded a ... fonullou\. The ollglnal author\ made no mention 01 their luller and wflfllcmt;ntary manusc rI pt~ 

and illustrations. Accordll1gly, I falor the contInued u\e of \Orruh, though \uLh a deci ... ion IV III require an appeal to thc I ntcrnational 

Commission. 
Of the five syntypes ofsor(£lh h'oled in Wiler and Henle, (IR41 :40), I hale e\amlned one in the l ei<.il:n \-l u eum and ty.o in the Pari 

Museum. The twO peclmens in london appear to have been 10\1. The 'fllfll-Ple\ef\cd \pe<':lmcn in I elden (R ' H 4294), a female of 570 
mm TL from Jala, agrees \~ ith the mea,uremer1l', gilen In !\IUller and I-knk, and aLcordll1g to the e author (I 41 :xxi) v.a u ed for 
their illustratIon in conjunction \\ Ilh a figure from Kuhl and Hao.,\clt. I therclore de ignate thi Lelden pc iml'n as lectotype of Car
charias (Pnonodon) sorruh Valenclenne .... 01 thl' tllO \ynt~pl" in thl' Pam t'. l U\CUIll, one ( 1 ' H :--' 1131), a Icmale of 544 mm Irom 
Pondicherry, India, IS clearly sorruh, but the other (\1 II 11J2), a male 01 Y35 mOl from \l adaga~car, I relerablc lOfalciforrntsas 

recognized here (p. 159). 
Dumeril (I 65:367) described bleekerifromt\\o Il1liIan \peClmens, and II1dlcatl'd 111 a ).,e} (p. 3(2) that 11 dillered fromsorrah byha\

ing black tips on the pectorals a~ well as on the IOllcr lobe 01 the Laudal \Ihcrea IIJrruh had onl) the loy.er lobe of the ('audal 
black tipped. Also, following his description of sorrah (p 369), he noted that in sorrah "Ie museau est moins court que chez Ie Pro 
Bleekeri," Bearing in mind that firstly, one of the two Pans Museum syntypes of sorruh y.hlC.h Dumeril had for comparison is refe rable 
to falciformis, and set:ondly, the other ~) nt\ pI.' i .. a jUI enlk or po~,ibl) CI en a late embr) 0 II herea hi material of bleekeri included a 
mature male, it IS understandable that he lound ddkrt'nccs. I hale e\arTIlned the t\\O }rH)pc 01 hlee/...en in the Pan ~ l u eum 
(mounted skins, 1\1 H A9584 and 1\9660, rnab 01 74{) and 1,2 U mm, re peclllcl), Irum PundlCherr) and in the lIght of \hat i 
now known about changes in proporl1ons \\ it h groll th I c.ln lind no rt'a on 1{lr regarding blel!keri a distinct I rom sorrah. 

There i no IHillen de uiption of luelllUllH Hemprich and fhrcnberg (I ',)y.,) in the account 01 that pecie, \\hich lias edned b} 
Hilgendorf. However, the e .... cellent illustrations olluelliull/I, \hol\ing the elongate ,eLond dorsal f1l1, the black-lipped fins, the under
side of the snout, and the teeth, leale no doubt that 11 is wrruh, and the klC,till) , the Red ea, 1\ llne I here mrruh is ).,no\\ n to occur. I 
did not find any type material of laenIUll/5 111 lhe BerlIn :'Ilu cum II here orne 01 Hempnch and Ehrenberg' peClmens sllit remain, 
though there is one specimen there (I ' LZ 10687) labelled Prionodoll luell/ull/I KlunLlngcr, from Ku.,elr in the Red ea ThiS specimen IS 
a male, 720 mm long, whereas the figureJ specimen ollucniullil \1 as \latcd to be a fernait:', at one-third natural 'lIe II hich I\ould mal-.e 
it 882 mm long. Also the BerlIn 1'.lmeum specimen IS clearly referable to the pecles II hlch I de cribe here (p III) as "heeleri, hence 
could not be confused with luefllalu~ (= sorruh.) Thi, ,peclmen IS PO\ ibl~ the one relerred to b~ Hilgendorf in a comment under h~ 
listing of raenialUS. 

Whitley (1947: 129) in describmg isobel from Western ustralia compared it only II ith fowleri \ \ hnle) 1944 ( = ambyrhynchos and 
brevipinna) also from We tern Australia. Whitley's account and diu trallon, of isobel agree \\ It h sorrah in all respect. I have e ..... amll1ed 
the fragmentary remains of the holotype 111 the AmtralIan 1\ luseum (ja\\s, 11m, and ,).,in \ample), and these together \\nh entire 
specimens from Western AustralIa and Queensland confirm that lSobel and orrah are conspecific. 

Description (see also Table 80).-Rather small sharks, growing to at least 1.5 m TL. M idline of bac k between dorsal fillS with a low, 
narrow dermal ridge. Upper precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed, overlapping, subcircular in outline 111 small speClmen~, rhomboid or nearly 0 in larger, ea h \\ ith 
three to five longitudinal ridges and a corresponding number of rather feeble postenor marginal teeth in mall specimens, even in 
larger. 

Snout moderately long, pointed in contour. Anterior margll1 of eye is sIJghtl) forward of front of mouth. 0 tri ls tro ngly oblique, 
slitlike, the anterior margin of each with a prominent pointed lobe. 

Dental formula 12-1-12 in 8 of 15 pecimens counted; 12-2 or 3- 12 in 4; 12- 1-12 in 2; and 13
2

-1- 1
2
2 in 1. Upper teeth 

12-1-12 12- 1 or 2- 12 II - I- II I - 1-1 

moderately broad, oblique except for the first series on each side of ymphysis, their lateral ma rgins notched , their medial margins 
straight to convex, both margins serrated, the serrations moderately fine e:\cept basall] IV here they are coarser, particula rl y o n the 
lateral margins; one to three small symphysial teeth. Lower teeth narrOIl, almost erect at center of mouth but in creasingly oblique 
towards the sides, their lateral margins deeply notched, their medial margin shallowly no tched to co ncave, bo th margins finel y ser
rated; in small specimens the lateral margins have two or mo re la rge basal serrae whic h are them elves finely errated but in large 
specimens the serrations are of uniform size; one or occasiona lly two small symphysial teeth . 

First dorsal fin rather low, slightly falcate in small specimens, e rect in la rge, its a pex ra ther harply po inted ; o rigin of first dorsal just 
a nterior to or over inner (posterior) corner of pectoral fin in small specimens a nd subadults but slightly behind the inner pectoral corner 
in some la rger specimens. Second dorsal fin low a nd lo ng, with a no ticeably attenuate rear tip, a lmost equal to anal fin; length of sec
ond d orsal rear tip 2.0-2.6 (mean 2 .3) times second dorsal height in 11 specimens; o rigin o f second dorsal behind anal fin origin , usually 
a bout o ne-third back along anal base. P ectoral fi ns ra ther sho rt ; origin o f pectorals below and between the levels of the third and 
fourth gi ll openings; outer corner o f pectora l when la tter is adpressed to trunk so that it anterio r margin is horizontal fails to reach 
level of first dorsal ax il , and reaches, varia bly, fro m halfway to four-fifth s along fir st dorsal base. 
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Table 80.-Carcharhinus sorrah, proportional dimensions in percentage of total length . 

Snout tip to 
outer nostrils 
eye 

mouth 
1st gi ll opening 
3d gill opening 
5th gill opening 

pectoral origin 
pelvic origin 
1st dorsal origin 
2d dorsal origin 
anal fin origin 
upper caudal origin 

lower caudal origin 

Nostrils 
distance between inner 

corners 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 

1st 
3d 

5th 
Eye 

horizontal diameter 

1 st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length 0 f base 
length posterior margin 

height 
Anal fin 

length of base 
length posterior margin 
height 

Pectoral fin 
length 0 f base 
length anterior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper lobe 
length of lower lobe 

Trunk at pectoral origin 
width 

height 

Dental formula 
Vertebrae 

precaudal 
caudal 

total 

'9 570 mm 
Java 

RNH 4294 

3.2 
6.5 
7.1 

17 .0 

19.1 
20.3 

19.8 
45.6 
28.7 
58.8 
57.6 
68.8 
68.3 

4 .9 

6.3 
4 .3 

0.6 
0.5 

1.9 
2.5 
1.8 

2.3 

8.6 
3.9 
7.8 

2.9 

4.0 
1.6 

4.0 
3.9 
2.5 

5.2 
14 .6 
10.2 
6.8 

4.6 
4 .7 
4.4 

31.2 
11.8 

8.8 
8.9 

12-1-12 
12-1-12 

66 
87 

153 

Cf 584 mm Cf 594 mm Cf 599 mm 
China Indian Gulf of 

Chusan Is. Archipelago Thailand 
SU 14247 USNM 32708 GVF 2428 

3.8 
7.5 

8.3 

15.9 
18.2 
19.5 
18.2 

45.0 
28.8 
59.4 
58.4 
69 .9 
69.0 

5.5 

7.2 

3.9 

0.3 
0.2 

2.1 
2.6 

2 .0 

2.4 

9.0 
3.4 
8.0 

3.3 

3.6 
1.7 

4.0 

3.8 
2.8 

5.7 
14.7 
10.8 

4.5 
4 .6 
3.9 
2.2 

30.7 
11.7 

11.1 
11.3 

12-1-12 
12-1-12 

68 
86 

154 

3.5 

6.8 
7.6 

17 .7 

20 .0 
21.4 
20.4 
45.6 
28.1 

59.6 
57 .9 

69 .6 
69.1 

5.3 

6.7 
4.0 

0.3 
0.4 

1.9 
2.1 

1.8 

2.2 

9.9 
4.0 
7.7 

3.0 
4 .1 

1.9 

4.7 

3.9 
2.2 

5.1 
15 .7 
10.4 

4 .7 
4 .5 
4.2 
2.2 

30.6 
11.3 

12-1-12 
1TT-TI 

67 

86 
153 

3.8 
7.4 

8.3 

18.0 
20.0 
21.7 
20.4 
44.4 
28.1 

58.4 
57 .1 

68.4 
68.0 

5.7 

7.3 
4.0 

0.2 
0.3 

2.0 
2.7 

2.2 

2.3 

9.3 
3.3 
8.2 

3.0 

3.9 
1.5 

4.7 
3.7 
2.4 

5.5 
14.5 
11.0 
7.7 

4.7 
4.5 
4.2 
2.2 

31.7 
10.7 

9.5 
10.3 

12-1-12 
12-1 -12 

66 
93 

159 

'Syntype of Carcharias (Prionodon) sorrah. 

Cf 626 mm 
Gulf of 

Thailand 
GVF 2467 

3.8 
7.2 

8.0 
17.4 
19.6 
21.2 
20.1 
44 .6 
28 .6 
58 .7 
57 .2 

68.8 
68 . 1 

5.4 

6.9 
4.2 

0.2 
0.3 

2.1 
2.6 

1.9 

2.2 

8.8 
4.0 
8.1 

3.0 
4.2 
1. 7 

4.3 
4.1 
2.8 

5.7 
15.6 
10.7 
7.8 

4.8 
4.6 
4.1 
2.0 

31.2 
11.6 

10.0 
10.8 

12-3-12 
12-1-12 

68 
92 

160 

' Dimensions from a skinned out specimen, hence some measurements are of doubtful value. 
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'9 1,J60.mm 
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GVF 2563 HU E57 /665 GVF 2563 170488 GVF 2467 

3.2 
6.8 
7.3 

16.0 
18 . 1 
19.6 

18.4 
44 .7 
27.7 
59.1 
57.6 
69.3 

68 .3 

5.3 

7.2 
3.9 

0.2 
0.3 

2.2 
2.8 
2.1 

2.0 

8.9 
4.0 
8.8 

2.9 
3.8 
1.6 

4.7 

3.9 
2.6 

5.6 
16.3 
11.9 
8.0 

4 .3 
4.7 
4.2 
2.5 

31.1 
12.5 

9.8 
10.2 

12-1 -12 
12-1-12 

67 

90 
157 

3.8 
7.8 
8.4 

18.4 
21.1 
23.0 
22.0 
46.0 

31.5 
61.4 
60 . 1 
70.8 
70.1 

6.1 

8.3 
6.0 

0.5 
0.8 

2.1 
2.6 

1.8 

2.0 

9.7 
3.7 
9.2 

3.2 

3.8 
1.8 

4.5 
4 .2 
2 .7 

5.8 
15 .8 
11.3 
8.4 

5.5 
5.0 
4 .7 
2.9 

29.4 
12.1 

12.7 
8.7 

12-1-12 
12-1-12 

73 

93 
166 

3.3 
6.6 
7.1 

19.1 
46.4 
28.4 
60.8 
60 . 1 
70.1 

69.6 

5.2 

7.1 
3.9 

0.4 
0.4 

2. 1 
2.8 

1.9 

1.7 

9.4 
3.5 
8.5 

2.7 

3.9 
1.7 

3.8 
4.0 
2.8 

6.0 
15 .5 
11.3 
7.4 

5.1 
4.4 
4.5 
2.3 

30.2 
11 .8 

9.7 
10.8 

12-2- 12 
12-1-12 

3.4 
7.3 
7.7 

23.6 

5.9 

8.2 
4.9 

0.4 
0.4 

1.8 
2.2 

1.6 

2.0 

10.4 
4.1 
9.1 

3.3 
4.3 

2.2 

3.7 
4.6 
3.0 

6.9 
17.1 
14.0 

5.8 
5.6 
4.9 

27.6 
12.2 

12-1-12 
12-2-12 

3.2 
6.7 
7.2 

17.6 
19.7 
21.3 

19.7 
50.8 
30.8 
65.8 
63.6 
74.2 
73.8 

5.5 

7.8 
4.3 

2.6 
3.3 
2.4 

1.7 

10.2 
3.9 
9.7 

2.6 

4.5 
1.9 

4.3 
4.3 
2.8 

5.6 
15.8 
13.6 
8.1 

4.7 
4.7 
4.9 

27.0 
11.9 

11.0 
13.4 



Color in life wa\ very fully de~cribed by ourmanoir (I %1 36) a\ follow: "La region don.o·laterale e\t gris r~, Ie bord de la ) ,. dor
sale est entoun! de noir, la 2" dorsale a son ~omm t noir, coloration pouvant \'etendre ver~ la ba<,e et ver\ I 'arriere, son prolongement 
posterieur est generalement noir sur une longueur variable. L~ pectorale\, qui ~ont nOlr~ d'une fa on reguliere au ommet ~ur la face 
interne, presentent une zone de noir terminale, variable, sur la face externe qUI est de couleur dominante gri~e. Le sommet externe d~ 
pelvit;nnes est quelquefois noir (fig 27). La caudale e~t f>oulignce de noir, a I'exception du bord ventral du lobe inferieur; Ie lobe in. 
ferieur est en general noir dans la partie di tale, la coloration pouvanl f>'clendre jU'><ju'a I'echancrure. La pupille cst large et noire." 

After preservation in alcohol the generClI body color is gray or brownhh gray above, pall: to yellr)wish or white below; ventral lobe of 
caudal prominently black tipped; Clpex of ~econd d(Jr~al fin blad, and 01 len the p()sterior hClH of the reClr lip blad: abo, lhe<>e two blad: 
area~ usually ~eparaled by a gray or pall~ area along the anlerior half 01 the rear tip; pectoral lip du\~y to blac~; Ir~t donal fin with a 
small dusky region at I he apex and wllh narrow dusk y margim; upper and termlrlal margins of dor<,allobe of caudal f ITl Nuh narro H 

dusky margins. 

Venebral counts of seven specimens are gIven in 'fable fSO and of an()lh r 14 pecimens in Table ~I. b(amination of the precaudal 
counts on a regional basis ~how that peclmens Irom the wl:stern Indian Ocean and Red ~ , have higher count (73-79) han thoY! 
from the western Pacific and J ndo·Au~tralian region «(1'.0.7 J), 

Centrum diameter greater than centrum length except in the la t lIve or IX mono pondylous centra which are about ~quare or even 
longer than wide. lJlplo,pondyly begrn~ behrnd the pelvic ba\e, u uaJJy above the po terror tip of th pelvic fin but lightly anterior or 
po,terior to that level in ~ome ~peclmen . Dlplo pondylfJu centra regularly alternating In lc:n Ih, the ~horter centrum of each pair vary-

ing from two-thirds to three-fourths as long a~ the longer adJacenl centrum. r h d~~~~r of penultimate mono pondylous centrum 
length penultimate rnonQ,pondylou~ ( ntrum 

was the 0.84-1.07 (mean 0.98) and the I h fi d' I d I was 1.42.1.7 (mean 1.59) In 13 peClme . engt Ir t IP () pon y ous centrum 
I he smaIJest apparently free-hving spewnen (but till with an umbIlical tar nol fully heal d, and hence pO\~lbly a late embryo) that I 

have seell was 544 mm r L, whIle the largt:Sl embryo wa\ 4 () mm. !v1al examined by me ha Ie been predomrnantly Juvenrle, and In 

seven Immature pecimens up to YeA mm long the cla~p'_r lenglh wa, from 2.0 to 2.IJ'lJo r L. (Jne larger malt: of 1,280 mm a5 obvlou Iy 
mature Judging by clasper length, though Ihe laller as not mea,ured. r'ourmanolr (191)1) reported that In hI Madagascar matertal 
maturrty was reached at 1,6(1) mm, but he dId nnt tale whelher thIS appJred to mal ,and ITl any (af>(! thi, ~I/e I rather too large for 
minimum SlIe at maturity in either .ex jUdging by other data available. (Johar and Ma/har (I ')64) noted that In their Red Sea peclmens 
a male of 1,135 mm was mature, and Ha set al (1')73) recl)rded IX mature mal!.s from the outhw tern IndIan {Jcean with length 
ranging from 1,060 to 1,250 mm, Wheeler (1953, as rnt'nlwrrah) reported a mature male of 1,240 mm from lhe Maurrtiu~Seychelles 
area. ror females, Hass e! a!. (1973) found that maturity wa\ reached at 1,IOO-I,J (fJ mm, fhe malle t mature females listed by other 
authors were 1,320 mm (Wheeler IY53, as menl50rrah) and 1,31)5 mm (Gohar and Mil/har )lHA). fhe few available data on the number 
of embryos per IItler and embryo si/e, et(;. Clre as III I able 82. 

Sp«imenl 

GYF 1512 GuJt of Thailand 

GYP 246' Gulf of Thailand 
GVF 15'7 Gulf of Thailand 
MNHN 1131 India, F'ondlch~rry ' 

W AM P 6173 W~tern Australia 
USNM 198167 Madagucar 

3 Sp«lmn15, 
MozamblQU~ O1annel' 

, specunms, SI. Brandon' 
Range (including counts from Table 80)_ 

'Syntype of Corchortof (Prtoflodofl) forrah 
'Counts from Ba s et al (1973) 

Precaudal 

fIJ 
M, 

M, 

71 
71 
76 

74 76 
76.79 
M, .79 

audal 

8' 
fs9 
87 
93 
84 
911 

Total 

154 

1'5 
153 
1(,4 

IH 
174 

170 
170·175 
1j).175 

Table 112.- umber of embryos pet Uttu aJld llze of embryo In CarcharhlnUJ lorrah. 

Total length Total length 
of female No of of embryos 

(mm) embryos (mm) Month Locallty Source 

1,320 2 September Mauritiu s-Seychelles Wheeler (1953, as 
area meniforrah) 

1,365 S 230·250 December Red Sea Gohar and Mazhar (1964) 
1,380 2 July Mauritius-Seychelles Wheeler (1953 , as 

men /Sorrah) 
1,440 6 320·380 March Red Sea Gohar and Mazhar (1964) 

Southwestern Indian Bass et al . (t 973) 
Ocean 

360·380 October South western Indian Bass et al . (1973) 
Ocean 

500 November Southwestern Indian Bass et 01 . (t 973) 
Ocean 
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Bass et al. (1973) estimated that the" ... young are probably dropped during the summer," and that size at birth is from 500 to 600 
mm. Fourmanoir (1961), who had observed a free-living specimen of 600 mm, with the umbilical scar not healed, taken in January, 
suggested that it was born in December at a length of about 570 mm. The largest specimens examined by me were a female of 1,266 mm 
and a male of 1,280 mm, but these are less than maximum size, particularly for females which have been reported as reaching 1,380 mm 
(Bass et al. 1973), 1,440 mm (Gohar and Mazhar 1964), 1,500 mm (Wheeler 1953, as menisorrah) , and 1,550 mm (Fourmanoir 1961). 
The data given above on size at maturity suggest that maximum size would be considerably less than 2 m TL, and hence cast doubt on 
the identification of two females of 1,980 and 2,300 mm which Fourmanoir (1961) recorded from Madagascar. 

Distribution (see also Material examined).-Specimens of sorrah that I have examined confirm that this species has an essentially 
tropical distribution centered on the Indian Ocean, and extending from the Red Sea and western Indian Ocean eastwards to the Indo
Australian region and the western Pacific to as far as China, the Philippines, and Australia. It does not appear to be present in Oceania. 
My data cover localities in the Red Sea, Gulf of Aden, west coast of Madagascar, Seychelles, Mauritius, India (Pondicherry), China 
(Chusan Island and Canton), Hong Kong, Gulf of Thailand, Philippines (San Roque and Manila Bay), Singapore, Borneo, J ava, and 
Australia (Western Australia at Exmouth Gulf and at about lat. 21°S, and Queensland). 

Literature listings of sorrah from other localities, which although not confirmable from the accounts are very likely to be correct, in
clude Malaya, Sumatra, the Solomons, and Bombay and various other Indian localities. Bass et al. (1973) reviewed the literature 
records for the western Indian Ocean and showed that although sorrah is present from the Red Sea to as far south as lat. 24°55 I S 
(Mozambique Channel) there are "As yet only two specimens ... recorded from the African coast. ... " 

Reports of sorrah from Oceania stem from Giinther (1910) who recorded the species from the Hawaiian Islands, and from Fowler 
(1928, 1938) who listed it from the Hawaiian Islands and the Marquesas, but both these authors' accounts depend on recognizing Car
charias phorcys Jordan and Evermann 1904 as a synonym of sorrah. As shown elsewhere in this account (p. 31) phorcys is referable to 
limbatus and, as I have no other evidence to suggest that sorrah occurs in Oceania, Giinther's and Fowler's listings cannot be 
substantiated. 

Material examined.-W AM P. 6173, embryo, 325 mm, Western Australia, Exmouth Gulf, October 1958, R. McKay; BMNH (uncat.), 
male embryo, 330 mm, Borneo, W. Frank; NMV 61-383, embryo, 385 mm, Canton, Raybough; SMF 763, two embryos, male, 390 
mm, and female, 403 mm, Red Sea, 1828, Riippell; BMNH 1925.7.20. 1-6, six embryos, four females, 390-450 mm, and two males, 420 
and 430 mm, Gulf of Aden, A. Ehrenreich; ISZZ 14575, female embryo, 425 mm, Singapore, G. Schneider; MNHN 1131, female, 544 
mm [syntype of Carcharias (Prionodon) sorrah] , India, Pondicherry, Belanger; GVF 1512, female, 544 mm, Gulf of Thailand, 
Aangtong Bay off Goh Samui, 9°30 ' 55"N, 99°55' 15"E, 6-8 November 1957; NMV 61-386, female, 545 mm, Red Sea, Djibuti, 1905; 
GVF 2469, female, 557 mm, Gulf of Thailand, about 50 mi offshore E of Prachuap Khiri Khan Town, ca. 11°40 /-11 °51/N, 
100°34 '-100°39 'E, 10-16 January 1961; RNH 4294, female, 570 mm [syntype of Carcharias (Prionodon) sorrah] , Java; GVF 
1557, male, 575 mm, Gulf of Thailand, near Sriracha Village, 13 009 '- 13 °13 'N, 100 °52 '-100 °55 'E, 9-10 December 1957; BMNH 
1939.3.23.2, female, 578 mm, Hong Kong, Herklots; SU 14247, male, 584 mm, China, Chusan Island, Tinghai, 16 October 1936, A. 
W. Herre; NMV 61-421, male, 590 mm, Mauritius, 1888; USNM 32708, male, 594 mm, Indian Archipelago; GVF 2428, male, 599 mm, 
Gulf of Thailand, Chon Buri Province, 27 September 1960; BMNH 81.10.20.94, male, 605 mm, Museum Godeffroy; NMV 61-359, 
female, 607 mm, Borneo, 1897; GVF 2467, male, 626 mm, and female, 1,266 mm, Gulf of Thailand, Trat Province, about 2 to 3 mi 
offshore Wand WSW of Goh Chang, ca. 11 °56 /-12°03 'N, 102°14 '301 -102°17'45"E, 12 January 1960; USNM 198167, male, 638 
mm, Madagascar, Nossi Be, 30 April 1964, R. F. Cressy; USNM 170558, female, 738 mm, Philippine Islands (via San Roque Market), 
1 December 1908, Albatross; MNHN A 9584, mounted skin of male, ca. 740 mm [syntype of Carcharias (Prionodon) bleeken] , India, 
Pondicherry, Leschenault; GVF 2563, four males, 762-980 mm, and female, 822 mm, Gulf of Thailand, Surat Thani Province, about 5 
mi offshore E of Goh Samui, ca. 9°32 ' 15"N, 100°09 ' 45"E, 6-8 May 1961; HU E 57/665 , male, 787 mm, Red Sea, Eritrea, October
December 1957, A. Ben Tuvia; QMB I. 6885, male, 812 mm, Queensland, Salamander Rocks, February 1940, G. Coates; ISZZ 10688, 
male, 830 mm, Red Sea, Koseir, Klunzinger; NMV 61-452, two females, 835 and 1,005 mm, Red Sea, 1896; AMS IB.1493, jaws, dorsal 
and anal fins, and skin sample of female, 910 mm [holotype of Galeolamna (Galeolamnoides) isobe~, Western Australia, Long Island 
between Cape Preston and the Mary Anne Group; NMV 61-438, two females, 1,038 and 1,165 mm, Red Sea, Hamfila, 1896; USNM 
170488, female, 1,160 mm, Philippine Islands, Manila Bay, La Monja Island, 7 February 1909, Albatross; MNHN A9660, mounted 
skin of mature male, 1,280 mm [syntype of Carcharias (Prionodon) bleeken], India, Pondicherry, Leschenault; BMNH 67.8.16.78, 
head and fins of mature male, Seychelles, Playfair; SMNS 2745, jaws, Red Sea, Koseir, 1879, Klunzinger. 

Carcharhinus brachyurus (GUnther, 1870) 
Figures 78, 79, 80, 81 

Carcharias brachyurus Gunther, 1870:369. Four specimens listed under description, viz "a. Stuffed, 7 3/ 4 feet [2,362 mm] 
long. Antarctic Expedition. b. Stuffed, 44 inches [1,118 mm] long. New Zealand. Presented by Sir J. Ross. c, d. Foetus. 
Australia. " 

Carcharias lamiella Jordan and Gilbert, 1883b: 110-111. Holotype, young male specimen, 2 ft (610 mm) long, San Diego Bay, 
Calif.; also jaws of an adult example from Lower California. 

Eulamia ahenea Stead, 1938:98-105. Measurements given of three male specimens, 105 in (2,667 mm), 98 in (2,489 
mm), and l00 Vz in (2,553 mm) TL, from off Sydney, N.S.W., Australia; description based on third-mentioned specimen; 
holotype (heart and teetp in half of jaws) in Australian Museum presumably from one of above. 

Carcharinus improvisus Smith, 1952a:760-765, text fig. I. Holotype, female, 635 mm, South Africa, Algoa Bay. 
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Carcharhinus rochensis Abella, 1972:102-106, figures. Holotype, adult male, Uruguay, Rocha; two paratypes, adult male 
and juvenile male, Uruguay, Rocha. 

. ... ~ 

a 

b c d 

( 
.' . ... ~:: 

" ( .. ... , 

Figure 78.-Carcharhinus brachyurus, DM 2262, neotype, 2,420 mm TL, female from.New Zealand: a, left side; b, underside of head; c, enlarged left nostril; d, underside of 
head of UCLA 59-300, 2,348 mm TL, male from California. 

(( (( ( 

( 

f"lgurt 79.-Cm.:harhinus brachyurus. OM 3025.719 mm TL. male from New Zealand: a. left side; b, underside of head; c, enlarged left nostril; d, first dorsal fin of SIO 60-380, 
737 mm TL. female from Mexico, Baja California; e, lower caudal lobe of same. 
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Figure 80.-Carcharhinus brachyurus, USNM 197663, 2,900 mm TL, female from South Africa, Algoa Bay: right upper and lower leeth (srmph},,, 10 the riJ!hll: in~ leeth art 

enlarged fifth upper and lower leeth. 

Figure 81.-Carcharhinus brachyurus, SAMC 23071. mature male from Cape Town: right upper and lo"er teeth (s~mpb} 
and lower leeth. 

10 Ibe righll: in I leeth are .nla~ fifth uppn 

Diagnosis.-Large harls. Up to 2.92 m long. u. uall~ lack.ing an interdor,al ridge: tip, 01 ome fill . paw ul rl) Ih pc I roll, nd 
eading margin oi dorsals and upper lobe of caudal fin frequeml~ du,k.~ to bladl h. more 0 III Ju\eml lhan d t n Ul 
10derate length and harpl~ rounded to poimed; internanal \\Idlh 1.1-IA in preoral length: onglll f ftr t dOf : fin OHf Of 
nterior to inner pectoral corner: ape'\ of first dorsal ,ome\\ hal rounded to pointed. ori_1JI of 
Iightl) behind anal fin origin; height of second dorsal 1.9-2.6°'0 TL and 1.2-1., III length 

5 or 1 ~-2-1 ~ or 16 but ma\ be 11 to 1 ~-I to ~-11to 1 ~; upper teeth moJerateh narro\\. obhquo:. d 
L-I-I) . 1 or 1)-1 to _-lor L . 

. \\ eak.l) conca\e to notched mediall~. \\ith ,hghtl~ (oar er ,errallon ba .111 : Im\('f teO:lh ere 110 I 
dult males narrower. more oblique Of (uned and \\nh finer erration Ihan Ihv of dull I 01 It 
nlarged h~ omandibular pL1fe, along,ide (orno:r of mouth; pre 'audal ..:o:ntr J 96-110: 
iplospond~ I~ begins from origin to middle of po:l\ I( ba e; dlplo pL)nd\ lou ~cntrJ fL_ U Jf III I 
fum 1.2-1.5 time \\ ider than long. 
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Although brachyurus may have dusky-tipped pectorals, the tips of its other fins usually lack dark markings and thIS, coupled with its 
relatively long snout, its characteristically shaped oblique or "hooked" upper teeth, and it dental formula, sets its aSIde from all other 
smooth-backed species. It is one of the few species which can, wIth virtual certainty, be Identified by upper tooth shape alone. 

Nomenclatural discussion.-This widely distributed pecies has been recognized under several different names, viL. brachyurus in ew 
Zealand and Australia, ahenea in Australia and South Africa, rmprovlSUS In outh Africa, rernotu5 in the western AtlantIC and eastern 
Pacific, and rochensis in Uruguay. Apart from the matter of relatIng these a synonyms, there are also problems involving the usage of 
some of these names versus the identity of the type material. For example, remotus Valenciennes in Dumeril, 1865 is the oldest of the 
above names, but as shown here (p. 66) the ho)otype of remotus is a specimen of acronotus Poey, 1860, whereas rernotus of Garman 
(1913), Bigelow and Schroeder (1948), and subsequent authors is what I recognize as brachyurus. Acceptance of the name brachyurus 
GUnther, 1870 is to some degree circumstantial since the deSCrIptIOn i meager, half of the type material is lost, and there IS reason to 

believe that the lost material was not conspecific ~ ith that ~hlch remains. If brachyurus were to be set aside, the next available name is 
lamiella Jordan and Gilbert, 1883b, de cribed from California, but this u age would be completely at variance ~lth all Interpretations 
of lamiel/a ince its description, which is hown here (p. 124) to refer to obscurus. The three remaining names, ahenea tead, 193 ,rrn
provisus Smith, 1952a, and rochensis Abella, 1972 have had lImited u. e and have been restricted to ustralian, outh African, and 
Uruguayan material. 

I believe that the most desirable and consenative action to take is to recognize brachyurus. I n order to assure that stability in 
nomenclature is reached by thi action, and to resolve the confulon that I apparent, I deSIgnate In the cour e of the discus ion below a 
neotype for brachyurus. 

Carcharias brachyurus GUnther was inadequately described but the essential of the de cription are that: the nout was moderately 
long and rather pointed; the teeth in both jaws were errated; the upper teeth \\ere oblique and notched laterally, the lower teeth narrow 
and erect; the second dorsal fin and the anal fin \\ere opposite each other; the coloratIon was uniform; and ew Zealand was the type 
locality. Of the four type specimens listed under the deSCrIptIon, the fir t two were mounted skins, one about 2,360 mm from" ntarc
tic Expedition," the other of about 1,110 mm from e\\ Zealand and presented by J Ross. Pre umably the e tw 0 specimens were col
lected in the course of the voyage of the Erebus and Terror to Antarctica in 1839-43, commanded by James Ross, \\hich included a 
3-mo period in the Bay of I lands in northern ew Zealand in late 1841, though no mention i~ made of them in the offiCIal report of the 
zoology of that voyage. either of these two specimen can no\\ be found In the BrItish \lu eum. It hough there have been sugge tions 
that more than one species of Carcharhtnus IS present III the e\\ Zealand regIon (RIChard on 1843, a melanopterus and maoo; 
Phillipps 1924, as lamia; and the present account, p. 164 as falciform is) , only one species is defmitely known from coastal waters, and it 
is relatively common. This species agrees with the characters of GUnther's brachyurus, and has long been known as brachyurus in ew 
Zealand . 

The other two type specimens of brachyurus were CIted by GUnther as embryo and from u tralia. If they were Erebus and Terror 
material, and there is no evidence that they were, they could have been collected either at Hobart or at Sydney. Tw 0 specimens in the 
British Museum (BMNH 1846.9.11.118 and 1953.5.10.6) carry labels tentatively identifying them a yntype of brachyurus, and are 
embryos at a fairly early stage of development, 496 and 305 mm TL. Their facies do not, however, ~uggest brachyurus as known from 
New Zealand, and their precaudal vertebral counts, 118 and 117, respectively, exclude them from brachyurus. They appear to be 
leu cas. I would note that Scott (1942) commented " ... that information received (in litt., 6. 8 37) from Mr J. R. orman, 
Ichthyologist, British Museum, Natural History, leads me to suspect that GUnther's type-specimen of C. brachyurus may not be con
specific. .. ." 

In view of the above, it is clear that in order to give stability to the name brachyurus and to relate it to the e\\ Zealand species it is 
necessary to designate a neotype from New Zealand material. Accordingly 1 so de ignate a female specimen, 2,420 mm TL, in the Na
tional Museum, Wellington, New Zealand, registered number 2262, from off Wanganui on the west coast of the orth Island, col
lected by A. Dickinson in March 1957. This specimen, Formalin preserved and in good condition, i comparable in size to the first men
tioned of GUnther's types. The designation is in accord with the interpretation of New Zealand pecimens of brachyurus, and with 
many, but not all, interpretations of Australian and other material (see comments p. 178). 

The holotype of lamiel/a Jordan and Gilbert (1883b), a 718 mm specimen (USNM 27366) from off San Diego, Calif., is identifiable 
as brachyurus, but subsequent interpretations of lamiel/a can be referred to obscurus (see p. 124). It is possible that the latter specie 
was what Jordan and Gilbert had in mind when they described lamiel/a, for this would explain their description of the snout as 
" ... wide and rounded" and their comment that a (paratype) " ... pair of jaws taken from a much larger specimen have, as usual, the 
teeth considerably broader than in the young and more distinctly serrate"-these are features which do not fit brachyurus but are ap
plicable to obscurus. The para type jaws have not been located. The inference from these discrepancies in the description is that Jordan 
and Gilbert saw adult material (of obscurus) and wished to describe it as lamiel/a, but in selecting a small specimen as holotype (a com
mon practice of many ichthyologists faced with the problems of preserving, transporting, and curating museum specimens of such large 
fishes as sharks) they inadvertently obtained a juvenile of brachyurus. 

Stead's (1938) description of ahenea from Sydney was based on three adult males. Type material comprises only a heart and one-half 
of the upper and lower jaws, presumably from one of the three males though there is nothing to indicate which one. The description of 
ahenea, and the jaws of the type with their characteristically shaped upper teeth, leave no doubt that ahenea and brachyurus are con
specific. Stead regarded ahenea as distinct from other Australian whaler sharks, including brachyurus, in its bronze color. His discus
sion covering likely synonyms of brachyurus shows that he identified as brachyurus a species which enters estuaries and rivers, and 
which can, with confidence, be referred to leucas. 

Smith's (1952a) account of improvisus, based on a single female specimen, 635 mm long, from Algoa Bay, South Africa, is not 
separable from brachyurus when variation from a range of material is taken into account. Through the courtesy of E. Johnson I was 
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able to examine a series of fresh specimens at Port Elizabeth, South Africa, ranging from embryos to very large adult (the largest a 
female, 2,900 mm). Smith regarded improvisus as a species which" ... agrees exactly with the description and figures of Carcharinu 
remotus (Dumeril), I 86S, as given by Bigelow and Schroeder ... " except for some slight differences in proportions which he listed (the 
figures for first dorsal height of improvisus and remotus are transposed in Smith's list) . I did not find these difference to be constant in 
the series of South African specimens I examined. The latter did not include the type, which could not be found at Rhode U nIver lt~. 

Smith (1961) later identified as ahenea a large male specimen taken off Cape Town; it is evident from this identificatIOn and from discus
sions which I had with Smith that he was not aware of the extent of change in proportions with growth and of exual dimorphi m in the 
teeth of large adults, which provide the basis for synonymizing improvisus and ahenea. 

Abella (1972) described rochensis from three male specimens, whose lengths were not stated except that two were adults and one wa~ 
a juvenile, from the coast near Rocha, Uruguay. I have not found any other account of rochensis, and have been unable to ascertain 
the size of the types which were deposited in the Departamento de Zoologia Vertebrados, Facultad de Humanidades y Ciencla , 
Montevideo. The fact that only the heads of the types (plus photographs and measurements) were preserved suggests that rochensis was 
based on a large or moderately large species. The description, which mentions the lack of an interdorsal ridge, no obvious fin marking, 

IS -2- 1S 
a dental formula of IS-I-IS' and the illustrations of the shark itself, its teeth, and dermal denticles, can, with a high degree of con-

fidence, be ascribed to brachyurus. Examination of the head of the holotype, and particularly the teeth, would allow thi identification 
to be confirmed. 

Type material of japonicus Temminck and Schlegel, 18S0 included two pairs of jaws as well as a figure of a shark. One of these pair 
(RNH 33S, cat. ost. a) cannot belong to the shark figured , but instead appears to be from a specimen of brachyurus. The other pair, 
and the figure, are referable to p/umbeus. 

Included in the material examined for the present study and referred by me to brachyurus is a pair of jaws (WAM P. 6667) cited by 
Whitley (1944) as additional material to his type series of Ga/eo/amna (Ga/eo/amnoides) eb/is from Western Australia. The remamder 
of the type material of eb/is is identifiable as obscurus (see p. 122) . 

I have not found any consistent differences in body proportions, shapes of fins, etc., or teeth in material from different and 
widespread localities, but there is circumglobal clinal variation in the number of precaudal vertebrae (see p. 177). pecimens from the 
western Atlantic and eastern Pacific are not separable in the last-mentioned feature, and have the highest number of precaudal 
vertebrae. From these localities westwards through Japan , New Zealand, and Australia to the western Indian Ocean, the Mediterra
nean, and the eastern Atlantic there is a diminution in the numbers of precaudal vertebrae, with the lowest and comparable number in 
the last three regions. The greatest difference, therefore, occurs between the populations on the two sides of the Atlantic, suggesting 
that this ocean is a major barrier and that little, if any, interchange of the populations takes place across it. Because of the apparent 
continuum in vertebral numbers from the western Atlantic westwards and circumglobally to the eastern Atlantic, I do not feel that the 
trenchant differences in vertebral numbers between the populations on the two sides of the Atlantic warrant nomenclatural recognition. 

Description (see also Table 83).-Large sharks, growing to at least 2.9 m TL. Midline of back between dorsal fins mooth, lacking an 

interdorsal ridge in all specimens I have seen, though Bass et al. (1973) note that occasional specimens have a slight ridge. Upper 
precaudal pit strongly developed, lower pit weak. 

Dermal denticles close-packed, overlapping, subcircular in outline, each with three low longitudinal ridges and corre ponding short 
posterior marginal teeth in small specimens, five in larger. 

Snout moderately long and moderately pointed in contour. Anterior margin o f eye above or slightly forward of front of mouth in 
juvenile and half-grown specimens but slightly behind this level in large specimens. Nostrils oblique, slitlike, the anterior margin of each 
with a low, pointed lobe . 

Dentalformula 16-1 to 3-16 . 9 f34 ' t d IS or 16-1 to 3- 1S or 16 . 9 IS-I to 3-1S . 8 14 or IS-1 to 3-14 or IS 
IS-1 to 3-1S In 0 speClmenscoun e ; 14 or IS-I to 3-14 oriS In ; IS-lor 2-1S In ; 14 or IS-1 to 3-14 or IS 

in S· IS-lor 2-IS in 2; and 16-2-16 in I. Upper teeth narrowly triangular to almost scythe-shaped, oblique except for the first sene 
, 14-1 or 2-14 IS-1-16 

on each side of symphysis, their lateral margins deeply concave to almost notched, their medial margins convex distally but with a con
cavity or even a notch nearer to the base, both margins finely serrated, the serrations somewhat irregular and coar er basally; one to 
three small symphysial teeth. Lower teeth narrow, erect or only slightly oblique, both margins concave to notched basally but the 
medial margins slightly to moderately convex distally, very finely serrated; one to three small symphysial teeth. The teeth of large, 
mature adults are sexually dimorphic-those of males being proportionately longer and narrower, more oblique to curved laterally, and 
with finer serrations than in females. Such dimorphism has so far been noted in specimens from the ea tern Atlantic, from South 
Africa, and from New Zealand. 

First dorsal fin moderately low, its apex erect and rather blunt in small specimens but slightly falcate and more pointed in adults; 
origin of first dorsal over or sometimes just anterior to inner (posterior) corner of pectoral fin. Second dorsal fin moderately high and 
long, distinctly smaller than anal fin; length of second dorsal rear tip 1.2-1.8 (mean 1.4) times second dorsal height In 18 pecimens; 
origin of second dorsal above or more often slightly behind anal fin origin, usually above the anterior one-fourth of anal base. Pectoral 
fins moderately long and slender; origin of pectorals below the level of the fourth gill opening; outer corner of pectoral \\ hen latter is 
adpressed to trunk so that its anterior margin is horizontal reaches almost or quite to level of first dorsal axil in mall specimens, and to 
as far back as halfway along first dorsal rear tip in larger. 

Color in life of Australian specimens was described by Stead (1938, as ahenea) as "When fresh a bronze-brass colour 'like a new pen
ny', almost pale golden at times; grey or cream strip along sides from eyes; creamy white below. " Sadowsky (1 967b), de criblng 
Brazilian specimens, noted that "Fresh specimens are olive-gray above, paler below, the fins \\ ith very slightl} darker edge At ter a few 
hours the back assumes a bronze color." After preservation in alcohol the color is gray or brownish gray above, paler belm\, usuall~ 
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Table 83.-Carcharhinus brachyurus, proportional dimensions In percentage of totallengtb. 

Snout tip to 

outer nostrils 
eye 
mouth 
I st gill opening 
3d gill opening 
5th gill opening 
pectoral orig in 
pelvic origin 
I st dorsal or igin 
2d dorsal origin 
anal fin origin 
upper caudal origin 
lower caudal origin 

Nostrils 
distance between inner 

comers 
Mouth 

width 
length 

Labial furrow lengths 
upper 
lower 

Gill opening lengths 
1st 
3d 
5th 

Eye 
horizontal diameter 

I st dorsal fin 
length of base 
length posterior margin 
height 

2d dorsal fin 
length of base 
length posterior margin 
height 

Anal fin 
length of base 
length posterior margin 
height 

Pectoral fin 
length of base 
length an terior margin 
length distal margin 
greatest width 

Pelvic fin 
length of base 
length anterior margin 
length distal margin 
length of claspers 

Caudal fin 
length of upper lobe 
length of lower lobe 

Trun k at pectoral origin 
width 
height 

Dental form ula 
Vertebrae 

precaudal 
caudal 

total 

d 660 mm 

Japan 
near Niigata 

UMMZ 
177120 

3.8 
7.7 
7.7 

19.1 

23.3 
21.8 
50 .6 
32.6 
63 .5 
62.3 
74.3 
73.0 

5.6 

6.7 
4.5 

0.5 

2. 5 

2. 1 

8.9 
2.7 
6.8 

3.6 
3.0 
2. 1 

4.8 
2.6 
3.2 

5.9 
16.7 
12.0 
8.6 

5.2 
5.0 
5.3 
1.5 

26.7 
10.4 

11.0 
10.0 

15-2-15 
14-2- 14 

108 
93 

20 1 

'Ho]otype o f Carcharias lamiel/a. 
' Neo type of Carcharhinus brachy urus. 

9688 mm ' d 718 mm 
Brazil California 719mm 9 752 mm 
Rio de San Diego New Zealand N .W. Africa 
Janeiro Bay Awanui Rio de Oro 

MCZ 703 USNM 27366 OM 3025 IRSN 6913 

3.9 
7.4 
7.0 

18.3 
20.7 
22.5 
21.9 
49.6 
32.0 
63.2 
61.7 
73.6 
72.0 

5.3 

7.3 
5.2 

0.6 
0.3 

2.6 
2.9 
2.5 

2.0 

9 .3 
2.8 
7. 8 

3. 1 
3.2 
2.2 

4.1 
2.8 
3.1 

5. 8 
17.7 
13.6 
8.7 

4 .9 
5.4 
5.1 

27 .3 
12.0 

10.3 
9.5 

3.8 
7.2 
7.1 

18.2 
20.5 
22.5 
21.7 
49.0 
31.5 
62.1 
62.3 
72.4 
71.4 

5.6 

7.7 
4 .7 

0.6 
0.5 

2.4 
3. 1 
2.2 

1.8 

9.8 
2.8 
8.1 

3.8 
3.6 
2.2 

3.6 
3.3 
3.1 

6.1 
17.0 
12.8 
9.1 

5.0 
5.2 
5.4 
2. 1 

27.4 
12.2 

11.7 
9.7 

15-2-16 
14-1-14 

liD 

91 
201 

3.6 
7.0 
7.2 

18.2 
20.9 
23 .2 
23 .0 
49.9 
31.7 
62.3 
59.9 
72.7 
72.2 

5.8 

8.8 
4 .6 

0.7 

3. 1 
3.5 
2.5 

2.1 

10. 1 
2. 8 
8.2 

4.3 
3.1 
2.2 

5.4 
2.9 
2.9 

6.1 
16.0 
12.1 
9.6 

4.2 
5.0 
4 .7 
2.2 

27 .8 
12.2 

12.5 
13 .5 

16-1- 16 
15-1-15 

104 
93 

197 

176 

4.2 
8.2 
8.4 

19.8 
22.6 
24.3 
23 .3 
50.2 
34.0 
63.0 
62.1 
73.2 
72.2 

6.5 

8.6 
5.2 

0.8 
0.7 

2.6 
3.2 
2.6 

2.2 

9.8 
2.8 
8.5 

4. 1 
3.4 
2.5 

4.2 
3. 1 
3.5 

6.0 
18.1 
14.3 
9.2 

5.3 
5.3 
5.8 

26.8 
11.3 

11.3 
11.0 

15-1-15 
14-1-14 

99 
92 

191 

C1 840 mm 
Peru 

Guanape 
Cove 

UCLA 
58-112 

4.2 
8.1 
7.9 

19.8 

23 .9 
23 .1 
50.6 
32.5 
64.3 
64.0 
74. 1 
73.6 

5.6 

7.7 
4.8 

0.4 
0.4 

2.7 
3.0 
2.0 

1.9 

9.9 
2.7 
8.3 

3.7 
3.1 
2.0 

3.8 
3.0 
3.1 

5.4 
18 .0 
14.3 
9.5 

5.2 
5.5 
5.2 
2.4 

27.9 
12.4 

11.2 

16-1-16 
15-1-15 

91 ,230 mm 92,725 mm 
"Constanti- 9 1,257 mm '92,420 mm South Africa 
nopel near South Africa New Zealand Algoa Bay 
Trieste" Algoa Bay Wanganui USNM 
NMV - OM 2262 197671 

4.1 
7.7 
7.7 

25 .2 
53 .3 
33 .9 
64 .8 
63 .9 
74.7 
73 .7 

5.9 

8.5 
4.5 

0 .4 
0 .3 

2.9 
3.7 
2.4 

1.7 

9.2 
3.0 
9.0 

3.9 
3.2 
2.3 

4 .4 
3.1 
3.0 

6.0 
18.2 
14.0 
8.9 

5.1 
5.2 
5.5 

26.2 
11.5 

12.2 
11.4 

14-2-15 
14-1 -14 

4.1 
7.4 
7.5 

18.9 
21.8 
23 .6 
23 .0 
51.7 
32.3 
65 .0 
64.3 
74.7 
73 .7 

5.9 

8.4 
4.5 

0.6 
0.5 

3.1 
3.5 
2.5 

1.7 

10.4 
2.8 
8.5 

3.6 
3.2 
2.5 

4.1 
2.9 
3.5 

6.5 
18.3 
14.9 
9.5 

5.0 
5.6 
5.9 

25 .8 
11.6 

12.1 
11.0 

15-2-15 
15-1-15 

99 
89 

187 

3.3 
7.0 
6.4 

18 .6 
21.7 
24 .4 
23 .8 
55 .2 
33 .7 
67 .3 
67 .3 
76.2 
76.4 

6.0 

8.7 
4.5 

0.7 
0.3 

3.5 
4.1 
2.7 

1.1 

10.1 
3.2 
9.7 

3.9 
3.1 
2.5 

4 .5 
2.8 
3.7 

6.4 
21.3 
18.0 
10.7 

6.2 
6.0 
6.0 

27.5 
13 .4 

13.2 
13.6 

15-2-15 
15-2-15 

3.4 
5.9 
5.7 

17 .1 
19.5 
21.5 
20.2 
52.5 
31.2 
64.9 
64.7 
75 .2 
74.0 

5.3 

7.8 
4 .0 

0 .5 
0.4 

2.9 
3.6 
2 .3 

1.1 

10.8 
2.4 
8.9 

3.5 
2.9 
2.3 

4.0 
2.7 
3.7 

6.8 
19.2 
15.1 
9.6 

5.0 
5.1 
5.9 

25 .3 
12. 1 

13.2 

15-2-15 
15-1-15 

98 



\\ nh d hOll/olJwl hand 01 the paler ':(llor e\lcndlllg alollg the ITIldle\cJ 01 e.1(;h Ide from II p I r 

,II ha e. but 11m 1\ not al\I.:!)' el idenl 011 adlllt~; Illall peCII\1en h.ne a du ~ '" lor on th ullo~r 10 
leading Jl1,lIgll1~ 1lll thc lir t ano cCllno dm <11 IIIIS ,1fIU uppcr lob~ of the ~audal ftn: In .tdult 
prllfHHllh:ed though usually therc I'> du "~nc~s (III the under Ide of Ihe pectoral lip 

Vcrtcbral count, 01"1"\ \peClnlClh arc gl\ en III I able alld the e ,r~ repc.lted tn T abk 
'>pecirncn arranged by lo.:alll) on a .:ircumglobal ba i, to hOIl that I\~ tern \tlantl rn Pili n I 

(and comparable) prccauoal count,. \Ihlh: reLllllcn5 Irom lie t ot the e lo.:ahlle ha\~ tcllU rr~ .tuLlal ~Ilr.! 
COUl1t, occurrmg 111 the IIc,tcrn Indian Occan. the :>.IcLiiterrancan, dnd the a Inn \tl<ll1l1 Ii.! ~I .II (I 

~rct:i/1len, lrom South Alnt:d had rrecaudal ~Olll1l~ 019(, IO~. \lnh d l11e,111 of 'I').". llltir totjl ,llIn 
(mcan 1~5.':i). 

Ccnl rum dlameler t:oll\ldcrably greatcr Ihan .:entrum Icngth 1.'\ CII ill 10llge I mono r nd\ lou 

Dlplmpondylou, t:entrlll11 length regular. Olplo rond) I) bcgin, abo\c anterror to nllddle 01 pc \ 1<. b 

1110no,pond) lou, t:cntrul11 lIa, O.117·().~2 (mcan 0.75) and thc length rCllulllllldtc mOl1o I IId\1 U ll.llrun 
lellgth fir t dlpl POrtO\ lou .. entrum 

Tabte 84.-Vertebrlll numbers in 28 pecimen, of Carcharhinus brachl1Jrus. 

Specimens Precaudal Caudal Total 

\1CZ 703 Brazil 109 9 19 
\feZ 703 Brazil 10 9 191 
USNM 27366 California t10 91 201 
SIO 50·200 California 109 19' 
SIO 60·380 California 108 91 199 
SIO (uncat ) California 109 94 203 
SIO 65·681 CalifornIa 109 
USNM 127775 Peru 110 90 2('J 
US M 127775 Peru 110 9~ ~02 
UMMZ 117120 Japan 108 93 201 
IRSN 1355 Japan 106 191 • 
DM 3025 Ne'" Zealand l().l 19 
USNM 28666 Australia l().l 193 
BMNH 1922 13 2 S. Africa. Algoa Ba~ 9 
USNM 197622 S. Africa 98 

Africa. Algoa Bay' 99 
Africa, Algoa Bay' 99 

S Afnca. Algoa Bay' 100 
S Africa. Algoa Bay' 99 
S Africa. Algoa Bay' 99 
S. Afnca. Algoa Bay' 99 
S Africa. Algoa Bay' ~ .. 

S Africa. Algoa Ba)' 
S Africa. Algoa Ba)' 9 

S. Afnca. Algoa Ba)' 96 
MV 39352 

(old number) \ledllerranean. !'ice I .. t 9 

'" H 98·1229 \ledllerranean. :-.lIce 99 • I 
IRS 6913 "ionh"'est Africa 99 Q1 191 

Range 

'Holot),pe of Carchanas lam/dla 
'One of 10 freshly caught specunens. 1,~3()"2, mm lon, md m de a''lll ble at P rt 
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be 600-700 mm, which is in agreement with my data. Their largest embryos were 590-630 mm, and their smallest free-living specimen 
was 720 mm. The largest male brachyurus clearly identifiable as such that I have seen or has been reported in the literature is a mounted 
specimen about 2,700 mm long, in the South African Museum. Bass et al. (1973) reported a comparable-sized male of 2,660 mm also 
from South Africa. However, Scott (1942) has provisionally identified as brachyurus a male, 2,835 mm long, taken in the River Tamar, 
Tasmania, and now represented by a mounted skin in the Queen Victoria Museum, Launceston, Tasmania; the overall facies of this 
specimen, including the teeth, as illustrated in Scott agree with brachyurus but the second dorsal fin is shown as larger than the anal 
fin-this may have been distorted in mounting, or it may be incorrectly drawn. The largest female brachyurus examined by me was one 
of 2,900 mm TL, from Algoa Bay, South Africa; Bass et al (1973) recorded another South African one of similar size (2,920 mm). 

Distribution (see also Material examined).-Based on specimens I have seen, brachyurus is a worldwide coastal species principally in 
the subtropical-warm-temperate belts but with some records from tropical latitudes. Its known and rather patchy distribution from my 
material, plus a few other published records which are clearly brachyurus, is as follows: western South Atlantic fro m southern Brazil 
[Rio de Janeiro, and also Cananeia from Sadowsky's (1967b) account as remotus], Uruguay, and fro m northern Argentina [Buenos 
Aires from Lahille's (1928) account as lamia]; eastern Atlantic from northwest Africa (Rio de Oro), "tropical Atlantic," and from the 
southwest coast of South Africa; Mediterranean from Nice and from "Constantinopel near Trieste" (the latter enigmatic locality from 
a specimen in the Vienna Museum); western Indian Ocean from Durban (D' Aubrey 1964, as ahenea) where it is occasionally taken, and 
southwards to the tip of South Africa where it is common (Bass et al. 1973); eastern Indian Ocean and western Pacific from Australia 
(Esperance and Coventry Reef in Western Australia, off Sydney in New South Wales, and from Tasmania, if Scott's 1942 identifica
tion can be verified), New Zealand (particularly the North Island and Cook Strait), and Japan (Tokyo and Niigata); and eastern Pacific 
from southern California, Baja California, and from Peru (Punta Coles, Payta, and Guanape Cove). 

The apparent absence of brachyurus from the western North Atlantic is surprising in view of the widespread distribution of this 
species in other oceans, and its presence in the western South Atlantic, the tropical eastern North Atlantic, and the Mediterranean. Its 
occurrence in the Mediterranean has not previously been noted. 

Waite's (192 1) listing of brachyurus from South Australia includes a very good illustration of the species. Two literature records 
definitely not applying to brachyurus are an earlier record of Waite (1906) from Australia whose material in this account is referable to 
leucas, and one of Schultz (1953) from the Marshall Islands whose specimens were·longimanus. 

Material examined.-IRSN 1335, two female embryos, 350 and 367 mm, Japan , Tokyo, Scheinder; NMV 61-396 and 61-387, four em
bryos, two males, 380 and 460 mm, and two females, 450 and 460 mm, Japan, Tokyo, 1885, Steindachner; MNHN 98-1229, two em
bryos, female, 400 mm, and male, 410 mm, France, Nice, Moreau; NMV 61-413, fema le embryo, ca. 420 mm, France, Nice, 1889; 
MNHN 98-1227, male embryo, 420 mm, France, Nice, Moreau; ISZZ 12248, female embryo, 430 mm, Japan, Tokyo, Doderlein ; 
USNM 197663, three embryos, female, 475 mm, and two males, 490 and 500 mm, and jaws of mother, 2,900 mm, South Africa, Algoa 
Bay, 2 May 1963, E. Johnson; NMV 39352 (old number), male embryo, 465 mm, France, Nice, 1881, Steindachner; USNM 127775, 
two female embryos, 505 and 518 mm, Peru, Punta Coles, M. J. Lobell; USNM 28666, female embryo, 525 mm, Australia, north of 
Mt. Maclay, Australian Museum; NMV 61-351, male embryo, 545 mm, Australia, Sydney, Australian Museum; MCZ 703, two males, 
585 and 683 mm, and female, 688 mm, Brazil, Rio de Janeiro, Thayer Expedition ; NMV (no number), female, 600 mm, 1874, Stein
dachner; USNM 197663, three embryos, two females, 620 and 670 mm, and male, 620 mm, and jaws of mother, 2,725 mm, South 
Africa, Algoa Bay, 2 May 1963, E. Johnson; UMMZ 177 120, male, 660 mm, Sea of Japan near Niigata Market, 18-20 August 1929, C. 
L. Hubbs and K. Sakamoto; USNM 197672, female, 666 mm, South Africa, Algoa Bay, 2 May 1963, E. Johnson; MCZ 693, male, 672 
mm, Peru, Payta, Hassler Expedition; DIRU, two females, 702 and 847 mm, South Africa, Algoa Bay; USNM 27366, male, 718 mm 
(holotype of Carcharias lamiella) , California, San Diego Bay, D . S. Jordan and C. H . Gilbert; DM 3025, male, 719 mm, New Zealand, 
Awanui, 28 February 1955, F. Begley; SIO 50-200, male, 730 mm, Cali fornia, San Diego County, N of Oceanside, 22 July 1950, R. 
Kane; SIO 60-380, female, 737 mm, Mexico, Baja California, Bahia Sebastian Vizcaino, 15 September 1960; IRSN 6913 ; female, 752 
mm, northwest Africa, Rio de Oro, Pulpito Bay, 25 November 1936, Mercator; BMNH 1922.1.13.2, female, 765 mm, South Africa, 
Natal, Knysna, Marley; NMV 39364 (old number), female, 800 mm, France, Nice, 1898, Steindachner; UCLA 58-112, male, 840 mm, 
Peru, Guanape Cove, 8°26'S, 78°57 ' W, 29 November 1957; SIO (no number), male, 850 mm, California, San Diego County, off 
Oceanside; W AM P .6667, jaws of female, 935 mm [additional material to type series of Galeolamna (Galeolamnoides) eblis], Western 
Australia, Coventry Reef, W. B. Alexander; NMV (no number), female, 1,230 mm, Constantinopel near Trieste [sic], 1 November 
1906; - two females, 1,257 and 1,697 mm, and four males, 1,300- 1700 mm, examined and later discarded except for the jaws of two 
(USNM 197664, 197665), South Africa, Algoa Bay, 2 May 1963, E. Johnson; UCLA 59-300, mature male, 2,348 mm, California, Los 
Angeles County, 6 mi SE of San Pedro Light, 13 May 1959; OM 2262, female, 2,420 mm (neotype of Carcharias brachyurus as 
designated here), ew Zealand, Wanganui, March 1957, A. Dickinson; sio 65-681, female, 2,490 mm, Cali fornia, San Diego County, 
21 July 1965, L. Saraspe; SAMC (no number), mounted skin of mature male, ca. 2,700 mm, South Africa, Cape Town . 

Also jaws and fragments as fo llows: AMS lB.501, partial jaws and heart of large adult (holotype of Eulamia ahenea) Australia, off 
Sydney; OM, jaws of six specimens from New Zealand localities including Awanui, Wanganui Beach, Te Horo, Wellington Harbour, 
and Cape Palliser; IFAN, jaws of two adults, one male, one female, the female labelled " tropical Atlantic," 9 September 1962, Seiju 
Marti; OIRU, jaw of three specimen, one labelled Algoa Bay, West Bird Island; RNH 335, cat. ost. a, jaws of one specimen [syntype 
of Carcharias (Prionodon) japonicus], Japan, D. W. Burger; AMS lB .1618, jaws and skin fragments of female, Western Australia, 
Rositer Bay, Esperance, 25 January 1944; SAMC 2307 1, jaws of mature male, South Africa, Cape Town, False Bay, 1961. Also jaws 
of three adult from e\\ Zealand, two of them (male, 2, 185 mm, female, 2,590 mm) from off Hawke Bay, loaned by F. Robson, the 
other, male 2,600 mm, from off Great Barrier Island, loaned by crew member of W. 1. Scoll. 
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Carcharhinus borneensis (Bleeker, 1858-59) 
Figures 82, 83 

Carcharias (Prionodon) borneensis Bleeker, 1858-1859:8-10. Male, 249 mm, from sea at Singkawang, Borneo. 

Diagnosis.-Small sharks, probably not exceeding 1.00 rn long, lacking an interdorsal ridge; tip of first dorsal fin dark brown to dusky, 
and a narrow dusky margin on upper lobe of caudal; snout long and pointed; internarial width 1.3-1.5 in preoral length; origin of first 
dorsal fin slightly anterior to inner pectoral corner; apex of first dorsal bluntly pointed; origin of second dorsal above or slightly behind 

middle of anal base; height of second dorsal 1.8-2.0070 TL and 2.2-2.4 in length of its rear tip; dental formula usually ~i~~~~i but 
II or 12-1-11 or 12 . . 

may bell or 12-0 or I-II or 12upper teeth moderately narrow, oblIque, deeply notched laterally, umformly serrated except for bases 

(( (( ( 

b 

Figure 82.-Carcharhinus bomeensis, SU 66750, 466 mm TL, female from China, Chusan Island: a, left side; b, underside of head; c, enlarged left nostril . 

. ,./ ..... , , 

V 

Figure 83.-Carcharhinus bomeensis, SU 66750, 466 mm TL, female from China, Chusan Island: right upper and lower teeth (symphysis to the right); inset teeth are enlaged 
fifth upper and sixth lower teeth. 
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of lateral margins which carry two or three very large serrae; lower teeth oblique, notched laterally, smooth to serrated; an obvious 
discrete series o f five to eight enlarged hyomandibular pores alongside each corner of mouth; precaudal centra 61-63; caudal centra 
56-58; total centra 118-121; diplospondyly begins slightly in front of pelvic origin; displospondylous centra regular in length except that 
they become progressively longer towards end of caudal peduncle ; penultimate monospondylous centrum 0 .8-1.1 times as wide as long. 

This species differs from all other species of Carcharhinus, but agrees with Rhizoprionodon in possessing an obvious, discrete row of 
enlarged hyomandibular pores alongside each corner of the mouth. It is also similar to Rhizoprionodon in having the second dorsal fin 
origin over or slightly behind the middle of the anal base. Features which separate it from Rhizoprionodon include its obviously ser
rated teeth , the enlarged basally situated serrae on the la teral margins of the upper teeth (and to a lesser extent on the lower teeth), and 
its much shorter lower labial f· rrows (not more than 0.6070 TL and not visible when mouth is closed whereas in Rhizoprionodon they 
are never less than 1.0% TL and always visible). Also, according to Compagno~ who has examined one of the present specimens of 
borneensis (SU 66750), it differs from Rhizoprionodon but agrees with Carcharhinus in various aspects of its cranial anatomy. Com
pared with all other species of Carcharhinus it is unique in having the transi ion from monospondyly to diplospondyly occurring slight
ly in front of the pelvic origin rather than above or behind the pelvic base. 

NOlllenclatural discussion.-Bleeker (1858-59) did not Illustrate borneensis m his account of the holotype, but his de cription leave no 
doubt of the Identity of the species. In particular, he mentions the rearward position of the second dorsal fin re la tive to the anal fin , the 
upper teeth with two or three large basal serrae on their lateral margins, and a longitudinal row of pores along Ide the angle o f the 
mouth. These features, \\ hich characterize borneensis, are confirmable from the holot}pe in the Leiden Museum (R H 7386), even 
though the latter, a small sptrl t-preserved speCimen, is in a flabby conditlon and not suitable for providing accura te measurements. 

In its overall faCies. and espeCially in the second dorsal-anal fin relationship and the presence of the discrete eries of enla rged pores 
along each side of the mouth, borneensis is remarkably Similar to Rhi;:.oprionodon. However, it d iffers from Rhi;:.oprionodol1 in having 
obviou ly serrated upper teeth, including the large basal serrae. A l 0, according to Compagno (see foo tn ote 26), who has examined o ne 
of the present specimens (SU 66750), borneenm differs from Rhizoprionodon but agrees with Carcharhinus in various aspects of its 
cranial anatomy. 

DeSCription (see also Table 85).-Small sharks, probably not exceeding I m TL. Mid line o f back between dorsal fins smooth , lacking 
an interdorsal ridge. Upper precaudal pit strongly developed, lower precaudal pi t weaker. 

Dermal denticles spaced apart or slightly overlapping, subcircular m outline. slightly longer tha n wide, with three longitudinal ridges 
and three posterior marginal teeth. 

Snout long, its tip pointed in contour. Anterior margin of eye IS sligh tly forward of fro nt of mouth . ostrils strongly oblique , slitlike, 
the anterior margin of each with a rather long pointed lobe. A discrete lo ngi tudinal row o f enla rged pore latera l to each corn er o f the 
mouth, their number rangmg from five to eight. 

12-1-12 12- 1- 12 
Dental formula IT=TT! in two of four specimens counted; a third had 11 -1- 12 and the holotype had 

II - I- II 
11 -1 I 

Upper teeth 

rather narrow and oblique except for the first tooth on each side of the symphysis, their la tera l margins deeply notched, their medial 
margins almost straight, both margins finely serrated except fo r the lower pans of the lateral margins which from notch to base mostly 
have two or three very large serrae which may themselves carry fine serratio ns; one small symphysia l tooth . Lower teeth narrower than 
the upper and apart from the first tooth on each side of the symphysis are almo t a oblique as the upper teeth, their lateral margin 
deeply notched, their medial margins ranging fro m sinu ous in outline in the teeth near the center o f the jaw to concave in those towards 
the side of the jaw, both margins either virtually smooth in the smaller specimen or fin ely serrated in the larger except that in the teeth 
towards the side of the jaw there are one or more larger an d irregu lar basal serrae on the la teral margin; one or no ymphysial teeth. 

First dorsal fin rather low and long based , its a pex bluntly pointed ; o rigin o f first dorsal slightly anterior to inner corner of pectoral 
fin. Second dorsal fin notably low, smaller than anal fin , and with a very lo ng rear tip; length of second dorsal rear tip 2.2-2.4 times its 
height; origm of second dorsal fin above or slightly behind middle of anal fi n base. Pectora l fin short and broad, it outer tip sharply 
rounded; origin of pectoral fin below and between the fo urth and fifth gill o penings; ou ter co rner of pectoral when latter is ad pressed 
to trunk so that its anterior margin is horizonta l reaches fro m two-fifths to three-fifths along base o f first dorsal. 

Color after preservation IS brown above, pale to cream below; apical third of first dorsal fin darker brown or dusky, and there is a 
narrow dusky margin on the upper lobe of the caudal fin ; paired fi ns and anal fin with paler trailing edge. 

Vertebral counts of three specimens are given in Table 85 and of the holotype in Table 86. 
Centrum diameter greater than centrum length a nteriorly, but along posterior half o f abdomen the centra become at least as long if 

not longer than wide . Diplospondylo us centra without irregula rities, though from the middle to the rear of the caudal peduncle they 

become progressively longer Diplo pondyly begins 

dylous centrum was 0.94-1.20 (mean 1.08) and the 
specimens. 

r hi ' .. fl' r Th length fl ' Ig t y anteno r to ongm 0 pe VIC ms. e diameter 0 penu lImate monospon-
length penultimate monospondylous centrum 

length first diplospondylous centrum was 1.43-1.64 (mean 1.53) in 4 

The smallest specimen seen by me was the holotype, a male of 238 mm T L, while the la rgest was a female of 466 mm. I f the holotype 
was free living (i.e., not an embryo), then it is likely that thi species doe not grow to more than about 700 mm TL. The smallest female 
examined, of 278 mm, had an obvious but closed yolk stalk scar, suggestin g that it was recently born . 

26L J. V. Compagno, Division of Systematic Biology, Stanford University, Stanford, CA 94305, pers. comrnun. September 1969. 
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Table 85.-Carcharhbrus bomeensis, proportional dimensions 10 percentage of 
totallengtb. 

9466 mm 
9278 mm (J 332 nun China 

Borneo Sarawak Chusan Is. 
RMNH 7666 BMNH 1895.2.28 SU 66750 

Snout tip to 
outer nostrils 4.5 5.3 4.6 
eye 8.0 8.6 7.9 
mouth 8.4 8.9 8.7 
1 st gill opening 19.4 19.4 18.4 
3d gill opening 21.7 22.0 
5th gill opening 23 .4 23.8 
pectoral origin 23 .0 23.5 21.9 
pelvic origin 49.6 46.7 45.7 

1 st dorsal origin 31.7 31.6 30.7 
2d dorsal origin 64.0 63.2 62.3 
anal fin origin 61.S 60.6 60.4 
upper caudal origin 74.8 74.4 73 .4 
lower caudal origin 73.4 72.9 72.4 

Nostrils 
distance between inner 

comers 6.5 6.3 5.8 
Mouth 

width 7.7 8.1 8.2 

length 4.7 4.8 4.3 

Labial furrow lengths 
upper 0.4 0.3 0.2 

lower 0.5 0.6 0.6 
Gill opening lengths 

1st 2.0 2.3 2.1 

3d 2.5 2.9 

5th 2.3 2.9 

Eye 
horizontal diameter 2.6 2.3 2.1 

1st dorsal fin 
length of base 10.2 9.6 10.1 

length posterior margin 4.1 5.1 5.1 

height 7.0 8.1 8.6 

2d dorsal fin 
length of base 3.8 3.0 3.9 

length posterior margin 4.0 4.5 4.7 

height 1.8 2.0 1.9 

Anal fin 
length of base 4.5 3.8 3.9 

length posterior margin 3.4 4.2 3.9 

height 2.3 2.7 2.8 

Pectoral fin 
length of base 5.8 5.4 6.0 

length anterior margin 12.9 13.5 14.1 

length distal margin 8.3 9.6 10.5 

greatest width 7.7 8.4 8.8 

Pelvic fin 
length of base 4.1 4.5 4.5 

length anterior margin 5.0 5.3 5.2 

length distal margin 3.8 3.9 4.4 

length of claspers 2.2 

Caudal fin 
length of dorsal lobe 25.2 25.6 26.6 

length of ventral lobe 10.8 10.7 10.9 

Trunk at pectoral origin 
width 11.5 11.7 11.8 

height 10.2 9.3 9.9 

Dental formula 
12-1-12 12-1-12 12-1 -12 
11 -1-11 11-1 -11 11 -1-12 

Vertebrae 
precaudal 61 62 63 

caudal 57 56 58 

total 118 118 121 
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Table 86.-Vertebral numbers in the holotype of Carcharhlnus (Prlonodon) bor· 
neensis plus range of vertebral numbers in Carcharhlnus bomeensis . 

Specimens 

RNH 7386 Borneo 

Range (including counts from 
Table 85) 

Precaudal 

62 

61 ·63 

Caudal Total 

52 + 114 + 

52 + -58 114 +· 121 

Dislribulion (see also Material examined).-Four of the five specimens examined were from Borneo and the fifth from C hina (Ch usa n 
Island, southeast of Shanghai). On the basis of these disparate localities borneensis cou ld be expected to have a wide distr ibution in the 
tropical west Pacific. Giltay (1933) reported it from Java but his account is in ufficient to confirm his identification. 

Malerial examined.-RNH 7386, male, 238 mm [holotype of Carcharias (Prionodon) borneensis) Borneo, Singkawang; R H 7666, 
female, 278 mm, Borneo, Pontianak, 1895, Moret; BMN H 1895.2.28, male, 332 mm, Borneo, Sarawak, H . H . Rajah Brooks; MS G 
C.E. 23320, female, 407 mm, Borneo, 1887; SU 66750, female, 466 mm, China, Chusan Island, 1937, A. W. Herre. 

ZOOGEOGRAPHY OF CA RCHA RHINUS 
SPECIES 

The 25 species of Carcharhinus are predominantly tropical
subtropical fishes, reaching their greatest abundance in these 
warmer waters of the globe. However, many of them not infre
quently extend into higher, temperate latitudes either as strag
glers, seasonal visitors, or even regular inhabitants of warm
current systems. On present in formation only tv. 0 species, 
amblyrhynchoides and jitzroyensis, are confined to the tropics, 
but the data on these, as on several other species, are too sparse 
to give any surety that this is their real distribution . By contrast, 
a further seven species, (brachyurus, jalcijorlllis, longimanus, 
leu cas, limba/us, obscurus, plumbeus) have been recorded from 
the tropics to latitudes as high as 40° or more, although only one 
of them, brachyurus, could be regarded as having its center of 
abundance outside the tropics. The remaining 16 species have 
the outer limits of their distribution variably from about 25 ° to 
35° latitude, with more than half of them at about lar. 30°. 

Nearly all of the species are es entially coastal, inhabiting 
shelf waters or shallow rises and banks. Some are equally at 
home in the waters surrounding islands and atolls as they are 
along continental coastlines, but one species, galapagensis, is on 
present information virtually confined to waters in the vicinity 
of oceanic islands or rises . This distribution of galapagensis thus 
contrasts with that of obscurus, a species that although very 
similar to ga/apagensis is found mainly alo ng continental 
coastlines. Only two species, jalcijormis and /ongimanus, can be 
said to be principally oceanic, open-sea dwellers, a lthough even 
these, and particularly jalcijormis, may occur near shore at 
times. For longimanus these occurrences are mostly near to 
islands where the bordering shelf is narrow. 

Only leucas, and possibly amboinensis, appear capable of, o r 
show a tendency for, entry into water of redu ced salini ty. 
Records of other species from off the mouths of la rge rivers or 
in estuaries suggest that they may be ab le to tolerate brackish 
situations, but firm data are lacking, and there is the possibility, 
as noted for limbatus by Bass et a l. (1973), that such estuarine 
occurrences may be associated with incoming tides of seawater. 
For leu cas, however, there is ample a nd conclusive evidence 
from many parts of the world that it can spend considerable 
periods of time in brackish or even freshwater in estua ries, 
rivers, and lakes, but nowhere does it appear to be land-locked 
or confined to freshwater. Data for amboinensis are less il-
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luminating, although Bass (see footnote 12) provided a record 
of a Western Au tralian pecimen from brackish water, and 
there is further support for its occurrence in freshwater from 
specimens taken in the FitLfoy River, Queensland, Australia, 
and which appear on some\\-hat circumstantial evidence to be 
ambofllensi . 

Table 87 shows in broad scale how the 25 Carcharhinus 
species are distributed circumglobally, in terms of the four prin
cipal tropical shorefish regions. Eight species (32070) are 
worldwide, being preent in all four regions, and as might be ex
pected these are species whose members grow to a large size, up 
to at least 2.5 m long. However, this group does not contain 
several other large species, e.g., albimarginalus and perez ii, 
which grow to about 3 .0 m and brevipinna whic h reaches 2.8 m , 
and which have less extensive distributions. Eleven (44 070) of the 
25 species are present in at least 3 region, and 13 (5 2 ~0) occupy 

Table 87.-Carcharhlnus species in the four principal tropical shore fish 
regions. An X indicates that the species has been recorded from a region. 

Species Indo-Paci fic 

alt imus X 
brachy urus X 
j alciform is X 
galapagensis X 
leucas X 
limbatus X 
longimanus X 
obscurus X 
plumbeus X 
brevipinna X 
porosus X 
alb imarginatus X 
amboinensis X 
amblyrhynchos X 
am blyrhyncho ides X 
borneensis X 
cautus X 
dussumieri X 
jituoyensis X 
melanopterus X 
sealei X 
sorrah X 
wheeleri X 
acronotus 
perezii 

Total 23 

Eastern 
Pacific 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

10 

Western 
Atlantic 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
13 

Eastern 
Atlantic 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

11 



at least 2 regions, leaving 12 (48070) which are restricted to 1 
region. It is not surprising in view of the known richness of the 
Indo-Pacific fauna that 10 of these last-mentioned 12 species 
are, on present information, endemic to the Indo-Pacific region. 
The other two species (aerono/us and perezil) are restricted to 
the western Atlantic. Neither the eastern Pacific nor the eastern 
Atlantic has any endemics. 

The richness of the Indo-Pacific region is further emphasized 
by the fact that 23 of the 25 species or 92% are included within 
its boundaries. The other three regions are, by comparison, im
poverished, the richest of them being the western Atlantic with 
13 species (52%), while the eastern Atlantic and eastern Pacific 
have slightly lesser faunas of 11 species (44%) and 10 species 
(40%). From these values it can be concluded that the distribu
tion of Careharhinus species accords remarkably well with the 
overall picture of faunal numbers and diversity throughout these 
faunal regions. 

Table 88 summarizes the distribution of the 23 Indo-Pacific 
species throughout that region. The boundaries of the five 
subregions are as described in Cohen's (1973) account of the 
zoogeography of Indian Ocean fishes. It must be emphasized 
again that the complement of species shown for the eastern In
dian Ocean, western Pacific, and to a lesser extent the central 
Pacific, must be regarded as tentative because of inadequate col
lections and studies from tho e subregions. Much more con
fidence can be placed in the completeness of our knowledge of 
Careharhinus from the Red Sea and western Indian Ocean due 
to the works of Gohar and Mazhar (1964), Fourmanoir (1961), 
and particularly Bass et al. (1973). The same can be said for the 
open-ocean fauna of the central Pacific (Strasburg 1958) and the 
nearshore fauna of the Hawaiian Islands (Tester see footnote 4), 
but for many other parts of the central Pacific details are 
fragmentary or lacking. 

Inspection of Table 88 shows that only five pecies are com
mon to all five subregions. Four of these species are large and 
worldwide or es entially so in their distribution (faleijormis, lim
balus, longimanus, plumbeus), but the fifth is the smaller, near-

Table 88.-CarchlUhinus species of the Indo-PIIcific region. An X indJcates 
tbat the species bas been recorded from a subregion. 

Species 

jalciformis 
limbatus 
longimanus 
melanopterus 
plumbeus 
brevipinna 
obscurus 
sorrah 
albimarginatus 
wheeleri 
amblyrhynchos 
ambomensis 
brachyurus 
dussumieri 
leucas 
amblyrhynchoides 
galapagensis 
sealei 
altimus 
cautus 
borneensis 
jitzroyensis 
porosus 

Total 

Western 
Red Sea Indian 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

10 19 

Eastern 
Indian 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

x 

14 

Western 
Pacific 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

21 

Central 
Pacific 

X 
X 
X 
X 
X 

X 

X 

X 

X 

9 
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shore me/anoplerus. Data on the number of species occupying a 
progressively lesser number of subregions fall into a very orderly 
sequence numerically. Thus following the above number of 5 
species common to 5 subregions there are 10 species present in at 
least 4 subregions, 15 in at least 3 subregions, and 20 in at least 2 
subregions. Only three species are restricted to one subregion, 
and all three of these (borneensis, jitzroyensis, porosus) are in 
the western Pacific. 

An orderly sequence of occupancy is further demonstrated in 
Table 88 by the virtual symmetry of the data for the total 
number of species in each subregion when the subregions are ar
ranged according to their normal geographical relationship. 
Thus the two peripheral subregions, the Red Sea and the central 
Pacific, have small and almost numerically equal faunas (10 and 
9 species) whereas their adjacent subregions, the western Indian 
Ocean and western Pacific, have large faunas which again are 
almost numerically equal (19 and 21 species). The eastern Indian 
Ocean subregion with an intermediate-sized fauna of 14 
(perhaps 15) species would appear to complement this sym
metry, although reversing the trend for increasing numbers 
towards the center, but I suggest that the presently known dif
ference between its fauna and that of the two adjacent 
subregions is illusory and due to inadequate collecting. It would 
be very surprising if species such as a/blmarginalUs, amblyrhyn
choides, galapagensis, and altimus, not yet recorded from the 
eastern Indian Ocean, do not, in fact, occur there. Their addi
tion to the known fauna would leave little difference between 
the eastern and western Indian Ocean subregions. On the other 
hand, a slight but continuing difference between the eastern In
dian Ocean and the western Pacific could be predicted in view of 
the novel elements of the latter fauna. 

Few of the Indo-Pacific species have highly re tricted distribu
tions . The western Pacific is the only subregion with species 
endemic to it (borneensls and jitzroyenslS) or not found 
elsewhere in the Indo-Pacific (porosus, also known from the 
eastern Pacific and western Atlantic). If adjacent subregions are 
linked, the Red Sea-western Indian Ocean have one endemic 
(whee/en) and the eastern Indian Ocean-western Pacific have 
four (as for western Pacific above plus cautus). Most of the 
species are widespread, and the bulk of them (18 or 78%) are 
present from the western Indian Ocean to the western or central 
Pacific. All of the species common to the western and eastern 
Indian Ocean subregions also occur in the western Pacific. 

Comparison of the above findings with those for some other 
fish groups in the Indo-Pacific (Cohen 1973) is complicated by 
the wide habitat diversity of Carcharhinus species. Thus 
although most of the species can be regarded as shelf fauna 
some of the smaller species such as melanoplerlls could be 
treated almo t as shore fishes while other larger species are 
predominantly pelagic. Despite this and the small numbers of 
pecies In the fish group so far sampled there is reasonable con

cordance with Cohen's findings, particularly \\ith respectLO the 
rather high proportion of species \\ith \\idespread dlstnbutions, 
i.e., from the western Indian Ocean, to the \\estern or central 
Pacific. For shorefishes Cohen described one category (based on 
some blenniids, gobiesocids, cirrhitids, and acanthunds) in 
which the widespread species made up 4~070 of the tolal, and 
noted that in studies by other authors on erranlds 44(110 of the 
species \\ere \\idespread. Ho\>\ ever, Cohen also descnbed a seL
ond category of shorefishes (based on some blenniids, acan
thurids, and antennariids) in which 85% of the member were 
widespread . For shelf fishes the two groups (triancanthoids and 
mugiloidids) dealt with by Cohen agreed with the first category 



of shorefishes in that about half of the Indian Ocean species 
were widespread . These values span a range of 44-85 070 and thus 
embrace the value of 78% for Carcharhinus species. A compara
ble range of values of 55 and 92% obtains for the members of 
the two groups (belonids and clupeids) of tropical epipelagic 
fishes for which Cohen gives data. 

Of the 21 species listed from the eastern Indian Ocean-western 
Pacific subregions, i.e., embracing the Indo-Australian Ar
chipelago and Australia, only 16 of them (Table 89) are so far 
recorded from Australia itself. Considering the size of the 
Australian continent, its diversity of coastline, and the sizeable 
proportion of it which lies within the tropical zone, its fauna is 
disproportionately small. Further collecting will be necessary to 
establish what other species are present, but undoubtedly at least 
two additional species (albimarginatus and falciformis) which 
are wide ranging will be found to occur there. Only one species 
(jitzroyensis) has a distribution which on present information is 
limited to AjJstralia itself. 

The small number of species (5) in the Mediterranean (Table 
90) is, at least at first sight, rather surprising, especially as the 
adjacent eastern Atlantic region has 11 species. Such a disparity 
is seemingly at odds with the situation for fishes as a whole in 
which the Mediterranean " ... fauna is a good deal richer than 
that of the Atlantic coasts ... " (Briggs 1974). Three possibilities 
suggest themselves to explain the disparity. Firstly, despite the 
long history of ichthyological endeavor in the Mediterranean the 
present species list may still be incomplete. Support for this 
comes from the fact that brachyurus as recorded here is a new 
listing, and from the long-standing proposals that other species 
including longimanus are present. Secondly, the history of the 
Mediterranean, and particularly the change from a tropical to a 
warm temperate regime between the early Tertiary and the 
Pliocene, coupled with the effects of Pleistocene glaciation, may 
have seen the extinction of essentially tropical species that once 
existed there. The opening of the Suez Canal in 1869 could have 
provided a subsequent means of ingress for such species-and 
melanopterus may be one of them that has populated it by that 
route and has found suitably warm conditions in the southern 

Table 89.-Carcharhinus species of the eastern Indian-western Pacific 
subregions and of Australia. 

Species Eastern Indian-Western Pacific Australia 

albimarginatus X 
amblyrhynchoides X X 
amblyrhynchos X X 
amboinensis X X 
borneensis X 
brachyurus X X 
brevipinna X X 
cautus X X 
dussumieri X 
falciform is X 
fitzroyensis X X 
galapagensis X X 
leucas X X 
limbatus X X 
longimanus X X 
melanopterus X X 
obscurus X X 
plumbeus X X 
porosus X 
sealei X X 
sorrah X X 

Total 21 16 
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Mediterranean at least-but this re-entry could be slow and 
limited by other ecological factors . Thirdly, there is the fact that 
the Mediterranean is warm temperate rather than tropical and 
this may be the main limiting factor. This could well explain why 
three of the five species there (brachyurus, limbatus, and 
plumbeus) belong in that group of seven species noted above as 
extending into high latitudes, i.e., more than lat. 40°, yet at the 
same time it is equally puzzling why the remaining four species 
(jalciformis, leucas, longimanus, and obscurus) in that group 
are not also present insofar as they occur in the eastern Atlantic . 

Some of the species whose range spans two or more zoo
geographic region s al so exhibit intraspecific variation 
thro ugho ut their range. T he variatio n is ei ther in the fo rm of 
meristic differences particularly in vertebra l num bers but to 
some extent in dental form ulae, or in morphometr ic differen ce~ 
in uch feature as snout proportions, fin heights, etc., or in co l
or differences mainly in terms of the degree and extent of dark 
or light fin tip markings. Where the populat ions of these ~pecies 
differ on each side of a geographic barrier of know n duration, 
such as the Central American isthmus, it is tempting to ca lculate 
the rate of evolution of the difference on the ass umption that 
there is a direct relationship between the amount of difference 
and the period of i~o l ation of the populations. For the Cent ral 
American barrier the two most appropriate species to consider 
in this context are porosus (v\ hich shows differences in verteb ral 
number) and I!mbalus (differences in nout length and in black 
fin tip markings). However, taking poroslis as an example, little 
confidence can be placed in the findings of such an exercise, 
because although eastern Pacific specimens with 62-67 
precaudal vertebrae are clearly distinct from Atlantic Panama 
specimens with 53-57, and there are good estimates of the ti me 
since the most recent emergence of the barrier, other considera
tions throw doubt on a simple relations hip between this diver
gence and the presence of the barrier. In pa rt icular, samples of 
porosus from Surinam and northern Brazil \\ it h 41 -48 precaudal 
vertebrae and from southern Brazil wi th 53-56 precaudal 
vertebrae are as equally diverge nt from each other as are the 
amphi-American samples but this diffe rence between them can
not be ascribed to a known physical ba rrier. A econd con
sideration, as noted by G ilbert (1967) in his study of the 
Sphyrnidae, is that even if the Central American barrie r i of 
prime significance as an isola ting mechanism it is po sible tha t 
its effects date back further than the period since it most recent 

Table 90.-Carcharhinus species of tbe eastern Atlantic, Mediterra
nean and Red Sea. 

Species 

brevipinna 
limbatus 
plumbeus 
brachyurus 
falciform is 
longimanus 
obscurus 
altimus 
amboinensis 
galapagensis 
leucas 
melanopterus 
albimargina/Us 
sorrah 
wheeleri 

Total 

Eastern Atlantic 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

II 

Mediterranean 

X 
X 
X 
X 

X 

Red Sea 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
10 



Pliocene) emergence. In \Iew of the h ely ge I gJeal 
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synonym of limbatus (Valenciennes in MUlier and Henle, 1841) 
which he cited. However, Marcgrave's account is pre-Linnean, 
hence Castelnau is the author of cucuri. Castelnau's description 
of cucuri is extremely brief and other than noting that cucuri 
reashes a length of I m, is used for food, and is common from 
October to February, refers only to the color of the species. The 
significant statements about the color are that the fir t dorsal fin 
i bordered \\'ith black, the second dorsal is black tipped, and 
the anal is gray, bordered with black. 

This description is not definitive. It possibly could be inter
preted as referring to breviptnna or to limbatus, In which ca e It 
would have been based on juvenile specimens, or conceivably 
even to acronolus or porosus, all four of which are known from 
Brazil. Reference to Marcgrave's account is not helpful for the 
illustration there IS ludicrou Iy unreal, and the description con
flic ts with that of Castelnau's In that it states that all the fins are 
ash-gray except the smaller ones (pel> ic and anal) on the lo\\'er 
side of the body, which are \\hite. 

Dumeril (1865:375, footnote 2) noted that in the Paris 
Museum there wa a specimen of cucuri, 370 mm long, which 
had been sent from Bahia by Castelnau; this specimen 
resembled limbatus in all features except that the teeth in both 
jaws were very oblique, and the upper teeth were strongly 
notched on their lateral marginS; Dumeril tentatively assigned 
cucuri to limbalus but questioned whether it represented a dif
ferent species. I do not know if the specimen which Dumeril 
mentioned is still in existence, but even if it IS not, some inter
pretations can be made from Dumeril's information on it. Fir t
Iy, if the specimen was only 370 mm long, yet had its teeth 
erupted sufficiently for Dumeril to describe their shape, it could 
not be either brevipinna or limbatus because of its small size, or 
because of the obliqueness of it teeth. Secondly, the shape of 
the teeth, particularly of the uppers, could fit either acronOlus 
or porosus. However, it is likely that porosus can be discounted 
because the posterior position of its second dorsal fin relative to 
its anal fin is a distinctive character that would have been noted 
by Dumeril. This leaves acronotus as the best contender-it has 
many similarities to limbalus, I of the right order of size, has 
the apex of the second dor al fin black margined or dusky (but 
no dark marks on the first dorsal or anal such as Castelnau 
described for cucuri) and has oblique and notched upper teeth. 
However, to synonymize cucuri and acronolus on this evidence 
would be extremely speculative and improper in respect to the 
fact that cucun could preempt the later and well-described 
acronotus. Nomenclature would be better served by disregard
ing the name cucuri. 

Galeolamna greyi Owen, 1853:96. 

Owen's account of greyi is very brief and was probably not in
tended as a description. In total it reads as follows: "No. 427. 
The upper and lower jaws of a shark (Galeolamna Greyt) from 
South Australia; the teeth in the upper jaw resemble those of the 
Galeus; those of the lower jaw are intermediate between the 
teeth of Lamna and Carcharias. Presented by Governor 
Grey." 

The brevity of the account and the essential lack of descrip
tion are such that Galeolamna greyi could well be regarded as a 
nomen nudum, and this decision seems to have been taken by 
subsequent authors including Dumeril (1865), GUnther (1870), 
and Garman (1913) who omitted any reference to it. However, 
Whitley (1932) accepted Galeolamna greyi as available and 

186 

discussed or utilized the specific name greyt in several account 
(1934, 1939, 1940, 1945, 1967) as well as making more genera 
use of the generic name Galeolamna. The name greyt, includinl 
also three subspecies of It described by Whitley (1945), has thu 
intruded into the AustralIan literature. 

Owen's (1853) account allows no interpretation of the species 
and the type material on which it was based-a pair of jaws il 
the Museum of the Royal College of Surgeons, England-wa 
lost as a result of bomb damage in World War II. Howevet 
Whitley, who had examined the jaws, published (1939) a bri 
descriptIon of them and later (1967) a photograph. Whitley als 
kindly gave me a copy of the notes and sketches he had mad 
when he examined the Jav\s. ThiS information leaves no dou 
that f{reyi belongs In Carcharhtnus. The dental formula of ttl 

15-2-15 
type was 15-2-15' The upper teeth were broadly triangula~ 

erect to slightly oblique, \\ith shallowly notched lateral margi 
and straight to slightly convex medial margins; both margin 
were serrated, and according to Whitley's notes the serratio 
were somewhat coarser basally on the lateral margins. The low 
teeth were erect, narrov\, and apparently finely serrated toward 
their tips, though the serrations could only be felt rather thai 
seen. The gape of the ja\\'s was about 195 mm. 

ExaminatIon of Table 4 shows that nine species of Cal 
15-2-15 

charhtnus have a dental formula encompaSSing the 15-2-15 0 

the type of greyi. Differences in tooth shape exclude most 
these species from consideration, leaving obscurus and falcifo 
mis as the two most likely contenders. Both reach an ap 
propriate ize to match the Jaws of greyi (the gape of the ty 
would suggest that the shark was in the order of 2 m long 
Although there is no record that I am a\\'are of that falciform ' 
is present In Australia, let alone southern Australia, I do n 
regard this as compelling evidence for excluding falciform ' 
from consideration. It Wide distribution in other oceans sug 
gests that it will be found to occur off Australia too. The ha 
of the upper teeth of greyi, with their shallow lateral notcH 
coarser serrations basally, and in some cases an inCipient medi 
notch, re embles that of falciformlS, as does also the virtu 
smoothness of the lower teeth. Ho\\,ever, in general the teeth ap 
pear somewhat too large for falciform is. Their size is more a 
propriate for obscurus, but 2 m long specimens of that speci 
have upper teeth with concave rather than notched later 
margin. 

The above findings leave me unable to firmly identify gre 
but, provided I am correct in limiting the identity of greyi t 
either obscurus or falciformis, then failure to decide betweel 
these two will not have any affect on nomenclature since bot! 
predate greyi. The same could not be said if brachyurus were i 
volved, as this is a later name dating from GUnther (1870) 
Whitley's determinations of greyi wavered in his various ac 
counts (Garrick 1962a) but mostly favored brachyuru 
However, although brachyurus agrees with greyi in dental for 
mula and size, and is present in southern Australia, its uppeJ 
teeth are markedly narrower, smaller, and of a different shape. 

Of the three subspecies of greyi which Whitley (1945) pro 
posed, greyi greyi appears referable to brachyurus judging b 
dental formula and Whitley's illustration of an upper tooth (th 
illustration of the whole shark is not convincing in proportion. 
and detail but could have been based on brachyurus) , gre 
mckaili is conspecific with leucas (see p. 81), and greyi cauta i! 
recognized here as a valid species (see p. 102). 



Carcharias jalcipinnis Lowe, 1839:90. No reference to 
type specimens, only that this shark" ... is about three feet 
[914 mm) long, and the female differs in nothing from the 
male." hence indicating that more than one specimen was 
seen; Madeira. 

Lowe's description, in Latin, is brief, and I am unable to 
identify the species from it, though significant features are: the 
snout is short, broad, depressed, and blunt; the first dorsal fin is 
high and placed somewhat forward of or above the middle of 
the pectoral fins; the pectorals are long, narrow, and falcate 
with blunted tips; and the second dorsal and anal fins are 
opposite each other: The shark is described as very rare. 

Lowe tentatively referred it to Squalus ustus Dumeril [ = Car
charhinus melanopterus (Quoy & Gaimard») and noted that its 
teeth are "precisely similar to those of the Tintureira (c. 
glaucus, Cuv.)" [ = Prionace glauca (Linn.»). 

In a later account, Lowe (1843:93) noted that his C. jalcipin
nis "proves, as it was suspected, to be the Squalus ustus, Dum. ; 
that is, Charcharias (Prionodon) melanopterus (Q . & G .) of 
MM . Miiller and Henle." 

Insofar as melanopterus does not occur in the Atlantic, 
Lowe's identification must be set aside. GUnther (1870:366) 
followed this course and synonymized jalcipinnis wi th 
Carcharhinus obscurus (Lesueur, 1818), presumably on the 
basis of two specimens in the British Museum, which he Listed as 
f rom Madeira and presented by Lowe. One of these, which 
GUnther noted as "c. Stuffed, 40 inches [1 ,016 mm) long. 
Madeira. Presented by the Rev. R.T. Lowe" may be the same as 
a mounted skin (No. 840) which I have examined and which is 
labelled as a probable syntype of Carcharias jalcipinnis Lowe 
1839, and is a male, about 950 mm long, bearing the British 
Museum catalogue number 185 1.4.9. 14. This specimen is clearly 
referable to Carcharhinus jalcijormis (Bibron in Milller and 
Henle, 1841). If the status of this specimen as a type of C. 
jalcipinnis was established definitely, then the namejalcipinnis 
would have priority over jalcijormis. However, unequivocal 
evidence of its type status does not appear to be available. I have 
not been able to find any other type material of ja/cipinnis. 

In view of the above information, i.e., an insufficiently 
diagnostic description, lack of definite type material, and the 
fact that the identity of the supposed type material could 
provide a threat to the well-established name ja/cijormis, I 
propose that the vir tually unused name jalcipinnis Lowe, 1839 
be disregarded. 

Hypoprion ? H emigaleus ? heterodus Philippi, 1887:541-542, 
pI. 2, fig. 6. Jaws only, the lower jaw with a "circunferen
cia" of 52 cm; Chile. 

The descriptio n of heterodus by Philippi (1887:541) is 
inadequate for identification, being based only on a large pair of 
jaws in the Museo Nacional de Historia Natural, Chile. The 
accompanying illustrations of a few of the teeth leave little 
doubt that heterodus belonged in Carcharhinus rather than in 
either Hypoprion or Hemiga/eus, to both of which Philippi 

provisionally referred it. The dental formula(i~~2~i4) ' the 

shape of the upper teeth (broadly triangular, oblique and 
concave but not notched on their lateral ma rgins), and the size 
of the jaws suggest obscurus or possibly ga/apagensis rather 
than any other species. Philippi 's description of the third series 
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of upper symphysial teeth having a truncated cusp carrying three 
or four cusp lets is undoubtedly due to their being damaged, 
even though Philippi considered and rejected this possibility. I 
do not know if the holotype of heterodus is still available. 

Hypoprion? Hemigaleus? isodus Philippi, 1887:542, pI. 2, fig . 
5. Jaws only, the upper jaw with a "circunferencia" of 3S 
cm; Chile. 

I am unable to identify isodus which Philippi (1887:542) 
described only from a set of jaws in the Museo Nacional de 
Historia Natural, Chile. Compared with heterodus, which 
Philippi also described from jaws in the same account, isodus 
differed in having no upper symphysial teeth, narrower upper 
teeth, narrower based lower teeth, and larger lower symphysial 

teeth. The dental formula was apparently 14
2
-14. The teeth 

14- -14 
appear to be from a species of Carcharhinus, judging by 
Philippi's illustrations, though the lack of upper symphysial 
teeth is an unusual feature and would exclude those species 
which otherwise agree in dental formula and upper tooth shape. 
Prionace glauca frequently lacks an upper symphysial tooth, but 
the upper teeth of isodus, as illustrated, seem too broad for that 
species. Examination of the type material, if still available, is 
needed if the identity of isodus is to be established. 

Carcharias lavanicus Van Hasselt, 1823:315. No type material 
mentioned; Java. 

For discussion of this nomen dubium see under my account of 
dussumieri, p. 59. 

Carcharias (Prionodon) munsing Bleeker, 1849:16 . One 
specimen, 401 mm long; sea at Madura, near Kammal and 
Surabaya. 

Bleeker's (1849:16) first description of munsing Li ted only 
one small ~pecimen from Madura, to the northeast of Java, and 
is quite brief and general. The species is not identifiable from 
this account though certain features in the description seem 
distinctive. These are that the first dorsal fin was low (about 8070 
TL), the pectoral fin short (its length about 14% TL), the second 
dorsal fin larger than the anal, and the fins were gray with no 
mention of white or dark tips. The upper teeth were simply 
described as serrated, and the lower teeth narrow and smooth. 
In a later account Bleeker (1852:32) amplified his description of 
munsing, this time basing it on two specimens, male and female, 
of 390 and 401 mm, from Madura. This extended description 
does not clearly fit any Carcharhinus that I have seen, and 
makes munsing appear even more distinctive in having the first 
dorsal fin nearer to the pelvic fins than to the pectorals. Bleeker 
made particular note of this character by using it as a primary 
key item, by repeating it in the description itself, and by 
referring to it in comments under the description where he 
likened it to the condition in the blue shark, Prionace glauca. 
Amongst Carcharhinus species this condition is most nearl} 
matched in borneensis Bleeker (1858-59), but that pecies differs 
from munsing in several features including the upper teeth 
which are quite unlike those in Bleeker's (1852) illustration of 
the snout and mouth. This was his only published illustration of 
munsing and shows the upper teeth as broadly triangular, and 
erect or at most slightly oblique, which agrees with his (1852) 



description as "triangularibu s parum obliquis, totis 
denticulatis." In his comments under this description he noted 
that the stomachs of both specimens contained fish, thus 
indicating that they were already free living despite their small 
size of 390 and 401 mm. This means that munsing was a small 
species, unlikely to exceed about 1.5 m TL, and possibly less 
depending on how long his specimens had been free living. 
These two specimens now appear to have been lost. 

The only other information available on munsing is in an 
unpublished Bleeker Atlas in the Leiden Museum, which 
includes on plate 13 an excellent colored illustration labelled as 
that species, plus insets of the head and teeth. Unfortunately 
these illustrations only add confusion because they cannot 
adequately be reconciled with the descriptions of munsing, and 
are not necessarily drawn from either of the two specimens 
Bleeker listed in 1852. Although there is agreement in many 
feature. (fin sizes, shapes, and positions, and particularly the 
first dorsal fin being set far back so that its rear tip is about level 
with the pelvic origin whereas its origin is just anterior to the 
inner comer of the pectoral fin), the snout is much longer and 
more pointed than in the 1852 illustration, the eye is too large to 
be "oculis diametro 6 in longitudine rostro, " and the upper 
teeth are markedly different, being narrower, very oblique and 
with deep notches laterally. These discrepancies show that two 
species were involved. Even if the unpublished illustrations are 
of one of the two specimens which Bleeker (1852) listed, I can
not establish whether they are of the holotype which he had 
earlier described in 1849 or of the second specimen which he had 
included in 1852. Nor for that matter can I unequivocally refer 
these illustrations to any Carcharhinus species, although they 
show many similarities to jitzroyensis Whitley, 1943. Because of 
these uncertainties I see no opportunity of resolving the identity 
of munsing, and hence treat it as a species dubium. 

Carcharias Murrayi GUnther, 1883:137. One specimen, 6 ft 8 
in, 6 lines (2,044 mm); India, Kurrachee (= Karachi). 

GUnther (1883: 137) based his description of murrayi on one 
specimen about 2.0 m long obtained from Karachi. This 
holotype, originally deposited in the British Museum, cannot 
now be found . Several features of GUnther's description show 
that murrayi was leucas-like. In particular the snout was short 
and obtuse, the preoral length was less than the internarial 
width, the teeth (as figured in GUnther where they are the only il
lustration given for murraYI) were approximately of the right 
shape, the first dorsal fin originated above or slightly behind the 
pectoral axil, and the second dorsal fin was in front of the anal. 
Ho\\-ever, other items in the description suggest that murrayi 
cannot be interpreted as leu cas; these include smooth-edged 
lower teeth, 29 teeth across the lower jaw, and a second dorsal 
fin which was "conspicuously larger than the anal, which is 
mall." ' 0 other species of Carcharhinus has, in total, the 

characteristic of murrayi. The possibility remains, nevertheless, 
that murrayi has more affmity with the species which Miiller and 
Henle (1841) de cribed as Carcharias (Prionodon) gangeticus 
and C. (Pr.) glyphlS but which are excluded here from Car
charh in us. In both of the e species the second dorsal fin is 
notably larger than the anal, and in gangeticus the lower teeth 
(a illu~trated In Miiller and Henle) have a lateral cusplet on one 
or both ide of the major cusp imilar to that shown in 

Unther' illu tration of murrayi. It is worth noting lOO, that 
both gungetlcus and glyphlS \\-ere de ribed fro m the Indian 
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continent, with gangeticus coming from freshwater (Ganges 
River) as may well have been the case with murrayi from 
Karachi which is on the delta of the Indus River. 

Carcharias robus[us Philippi, 1896:389-390. One specimen, 
2,920 mm long; eastern tropical Pacific. 

Philippi's (1896:389) description of robustus from one large 
specimen from the eastern tropical Pacific was not accompanied 
by an illustration, and I do not know if the type still exists. The 
description is fairly general but is almost certainly that of a 
Carcharhinus judging by the teeth (triangular, finely serrated on 
their margins, the largest 23 mm tall) and the proportional 
dimensions. The shark was named robustus because of its tout 
body which Philippi likened to that of Lamna huidobrii (= 
Isurus oxyrinchus). Comparison of some features was made 
with brachyrrhynchus Philippi (1887) but this does not assist me 
in identifying robustus because I am likewise unable to identify 
brachyrrhynchus. However, the size of the type, combined with 
it having a short snout and an anal fin of about the same size as 
the second dorsal and situated underneath that fin, suggest that 
robustus could be identified as the much later described 
galapagensis Snodgrass and Heller (1905), but such identifica
tion would be very speculative. 

Carcharias sancti-thomae Engelhardt, 1912:646. One female, 
1,000 mrn; four heads, 160-180 mrn; West Indies, St. 
Thomas. 

The description of sancti-thomae (which name should be 
corrected to sanctithomae) is fairly brief and comprises only a 
comparison with features of sorrah which are also listed. Impor
tant items are that sanctithomae had oblique, serrated, and 
laterally notched teeth, a long snout, and lacked black fin tips. 
The two Caribbean species of Carcharhinus most likely to fit 
this description are acronotus and porosus. If comparison is 
limited to these two species, then Engelhardt's statement that 
the distal margin of the first dorsal fin is much less concave than 
that of sorrah, and almost straight, would apply better to 
porosus than acronotus. However, porosus has not been record
ed from the islands of the Caribbean, though it is present on the 
adjacent continental coastline. On the other hand, acronotus 
occurs at the Caribbean islands, but it has a dusky to black
tipped second dorsal fin, which is contrary to Engelhardt's 
description of sanctithomae. In view of these discrepancies I am 
unable to identify sanctithomae with confidence. I do not know 
if type material still exists. 

Carcharias (Prionodon) siamensis Steindachner, 1896:229-230. 
Male, 630 rnm, Irrawady River, near Rangoon. 

Steindachner's (1896:229) description of siamensis is fairly 
extensive and contains a reasonable amount of detail, but 
despite that I am unable to identify his species. The account was 
not illustrated, and I do not know if the type is still in existence. 
Some features of the description suggest a similarity to leucas, as 
for example, the short, broad, bluntly rounded snout, the small 
eye, and second dorsal fm slightly larger than the anal fill and 
uriginating a little in front of it, and the statement that the 
distance between the dorsal fms is 3 V. times the length of the 
second dorsal base. The suggestion is enhanced by the fact that 
the type was from the mouths of the Irrawaddy near Rangoon, 



which could mean that it was living in brackish or freshwater. 
However, Steindachner gave siamensis a dental formula of 

;~ , which is just outside the range for leucas, and he intro

duced an element of confusion by stating that a line between the 
inner ends of the nostrils lies almost two times nearer to the 
snout end than to the mouth-a relationship which does not 
occur in any species of Carcharhinus. Furthermore his measure
ment of the length of the eye (4.4 mm) would mean that the eye 
was only 0.70/0 TL which is impossibly small for a specimen of 
leucas 630 mm long. In view of these discrepancies I see no 
possibility of firmly identifying siamensis on presently available 
information. 

Carcharhinus watu Setna and Sarangdhar, 1946:252. No 
specimens mentioned; India, Bombay. 

The only information pertaining to watu in the original 
account of that species by Setna and Sarangdhar (1946) is con
tained in a key to the sharks and rays of Bombay waters. There 
is no illustration. Of the two couplets which encompass watu in 
the key the first states that the' 'Tips of pectorals and lower lobe 
of caudal black" while the second describes the teeth and gives a 

dental formula (~~~~~:). I cannot identify watu from these 

data, but the teeth as described are unusual, notably the uppers 
("oblique, externally notched; serrations only on notches and 
opposite basal margins; cusps flattened and non-serrated"). The 
smooth-edged distal parts of the cusps suggest the possibility 
that watu was a species of Hypoprion rather than Carcharhinus; 
it could, perhaps, have been H. hemiodon which occurs in 
Indian waters (not mentioned by Setna and Sarangdhar (1946) 
though they include H. maC/oli in their key) and which would 
agree with watu in having black-tipped fms. 
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