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A Revision of the Catsharks, Family Scyliorhinidae 

TEW ART PRI~ GERI 

AB TRACT 

The family includes 6 species in 17 genera 'pecle are charactenzed and rno t of them ar diu tral' d 
Summanes of bIological studies pertinent to clssMificatlon are included . Key, to genera and peCI ar 
provlded,lx new specIe and one new subspeCles are descnbed : Parmaturw man!' of the v. tern . or h 
Atlantic; P "teIL'en! of the Pacific contmental slope off Panama, P campechLernm from th (,ull of ,\lexlc , 
Galeu.~ .chultu from Philippine seas; G arae antLliensLs from the We t lndle ,and two 'peCle, of Aprl turIU 
from the western AtlantiC, A canutlUl Spnnger and Heem tra and A pan'lptnn!8 ' pringer and Heemstra . 
Two populations close to (la/eu., arae and one population close to G me/a.,tomu; are treated here ae ub­
sp cies; they are G a antLllens~, (new subspecie 1 and G a, cadenatl of the aribbean r Rion and (, m 
munnu. of northea.tern Atlantic I land slopes, Treatment emphasize descriptive account thought tc) b 
u, lui for specIes identification, 

INTRODUCTION 

My interest in the small sharks of the family Scylio­
linidae developed incidentally from exploratory fishing 
1 the continental slopes and the deeper parts of the con­
nental shelves. Small shark were found numerous 
lough to be ecologically significant in the rich and 
uied fauna of the upper slopes of the Gulf of Mexico. 
Iy first objective was to find names for deepwater 
larks and attempts to identify and characterize species 
'mained the core of my interest. 
Excepting a few species, the scyliorhinids are poorly 

lown with only one or a few specimens of many species 
ra ilable in study collections. These collections will not 
~ expanded easily because a majority of the species can 
~ caught only with trawls or dredges such as are 
)erated by cientific survey ships on continental slopes 
. in area not exploited by fisheries. Although many 
'yliorhinids are poorly known, the number of nominal 
>ecies has increa ed greatly in the past and probably 
ill c ntinue to grow. Muller and Henle (1841) recog­
lzed 12 species and Regan (1908b) 30 pecies in the 
'oup now comprising the family. Garman (1913) placed 
I specie among 10 genera. ince then the number of 
)minal species has more than doubled and additional 
'n ra have been proposed. In pite of the lack of 
I terial, I believe that it i important now for me to 
'~anize the data I have gathered on the family 0 that 
h r may refine and recon truct part or all of my revi­
on. 
for many pe ie the inadequate data ba~e has cur­

llied treatment, especially in s me of the key where 
11e poor!. known peCles i compared with another 
oorh kn wn pecies with re pect to a ingle character. 
h u.er of key in thi review i cautioned to be .u.pi· 
IOU~ of ov r impliti ation of key diagn e~. 

I have recognized pecies and have included a count 
of them if one character wa found, either in the original 
de cription or in specimen examined, that would 
eparate the species from all other. Thi bring an 111' 

complete quality to thi review that I could have cor­
rected only by making subjectIve or arbitrary decision;, to 
discard some names of p pulation that r found repre­
sented by one or a few speCImen, Thu I have deferred to 
future workers by assuming from little eVIdence that 
several species are valid because I had no po itive 
reasons for rejection. In this way I have avoided burying 
some significant ob ervations of earlier writen;. For ex ­
ample, I recognize Apn turus madererh\<s, a , p Cle 
known from only one adult female. It i di tingui. h d 
from all other Atlantic specimen that r have. een by 
havin pointed prolongatIOns of the gill cover . 

Changes in color pattern, in body proportIOn , and 1I1 

denticle and tooth hape accompany growth 111 man 
cyliorhinid specie. Juvemle are Identifiable u ualh to 

genu but not alway to pecie , ~ly decnptl\e a -
counts and diagno e emphasize charact n . tlC~ 111 dult 
pecimen if adult were available to m tor tud\' . 

The mo t important weaknes of my tud) probahh 
come from the mall data ba e for mo. t peCle ,",hIe h 
prevented uniform treatment of Oipecie , or, In extr m 
instances, prevented good com pari on of peCI chara ­
teristic , The incon i tencle of treatment, hOVieHr, ar 
due not only to la k 01 material but al 0 to th I n 
period of data a sembly. When I be n to ather d 
c)liorhinid more than 25 yr ago, I omItted re 

many detail. that I found later ,",ould hali be n 
but which \\ere dllilcult (r Imp ,bl to r 
Furthermore, my earlier tudles dId not In 



freshly caught specimens, was carried out off the Atlantic 
and Pacific coasts of North America, especially in the 
Gulf of Mexico and Caribbean Sea, and off the east coast 
of Africa. 

All scyliorhinids are marine. Their fin shapes and fin 
positions suggest that they are weak swimmers and none 
are known to migrate over great distances. Most species 

, are bottom-dwellers or near-bottom dwellers but a few, 
notably some species of Parmaturus, are part-time in­
habitants of midwater (Lee 1969), far from the bottom. 
The majority of species live in the cool waters of the up­
per continental slopes, and specimens of the most 
speciose genus, Apristurus, are taken typically in depths 
greater than 500 m. A few species of the Australian region 
and of Indian Ocean coasts, however, are known only 
from comparatively warm, shallow waters, and some of 
the better known forms, such as Scyliorhinus stellaris of 
the eastern North Atlantic, Cephaloscyllium uentriosum 
of the southern California coast, and Schroederichthys 
biuius of the Straits of Magellan region, frequent cool 
and shallow waters near shore. 

A few scyliorhinid species attain lengths of about 1.5 m 
but most are smaller. Cephaloscyllium is said to reach a 
length of 2.4 m (Graham 1956) in New Zealand waters, 
but the commonly recorded length for adult New 
Zealand Cephaloscyllium is 1 to 1.2 m. 

Scyliorhinids ,feed chiefly on invertebrates and small 
fishes. They exhibit little variety in tooth and jaw struc­
tures that would suggest specialized feeding habits. Only 
a few species are taken by commercial fishermen and are 
of minor importance as food fish. Scyliorhinus canicula 
of the northeastern Atlantic and Mediterranean is an im­
portant experimental animal. 

MATERIALS AND METHODS 

Representative specimens of 77 of the 86 scyliorhinid 
species recognized here were examined during the study 
but large series, including adults of both sexes as well as 
immature specimens, were available for only about 25 
species. Species not seen were Apristurus atlanticus, A. 
inuestigatoris, A. maderensis, A. longicephalus, A, sal­
danha, A . microps, A. kampae. Caleus boardmani, and 
Poroderma marleyi. Many of the specimens examined 
are designated by museum numbers. The museum or col­
lections are abbreviated as follows: 

AMS Australian Museum, Sydney, Australia 
AMNH American Museum of Natural History, New 

York, N.Y. 
ANSP Academy of Natural Sciences, Philadelphia, Pa. 

BMNH British Museum (Natural History), London, 
England 

DM National Museum (Dominion Museum), Wel­
lington, New Zealand . 

FMNH Field Museum of Natural History, Chicago, lll. 
HUMZ Hokkaido University Museum of Zoology, 

Hakodate, Japan. 
LACM Los Angeles County Museum of Natural His­

tory, Los Angeles, Calif. 
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MCZ Museum of Comparative Zoology (Harvard), 
Cambridge, Mass. 

NHMR Natural History Museum, Reykjavik, Iceland. 
ORI Oceanographic Research Institute, Durban, 

South Africa. 
SAM South African Museum, Cape Town, South 

Africa. 
SPIO Sao Paulo University Institute of Oceanography, 

Sao Paulo, Brazil. 
SU Stanford University Museum, Stanford, Calif. 

(fish collection now at California Academy 
of Sciences, San Francisco, Calif.). 

UA University of Arizona, Department of Biology, 
Tucson, Ariz. 

UBC University of British Columbia, Vancouver, 
British Columbia, Canada. 

UMMZ University of Michigan Museum of Zoology, 
Ann Arbor, Mich. 

UNCIMS University of North Carolina Institute of Marine 
Science, Morehead City, .C. 

USNM U.S. National Museum, Washington, D.C. 
UTM University of Tokyo Museum, Tokyo, Japan. 
VFC Vanderbilt Foundation Collection, now at Cali­

fornia Academy of Sciences, San Francisco, 
Calif. 

WAM Western Australian Museum, Perth, Western 
Australia. 

2MB Zoologisches Museum an der Humbolt-Uni­
versitat zu Berlin, East Berlin, Germany. 

ZMK Universitetets Zoologiske Museum, Copen­
hagen, Denmark. 

ZMO Zoological Museum, Oslo, orway. 
ZMUB Zoologisk Museum Universitetet I Bergel 

Bergen, Norway. 
ZSI Zoological Survey of India (Indian Museum) 

Calcutta, India. 

Measurements of specimens recorded here were mad! 
with calipers or with a fish measuring board, and record 
ed entries refer to dimensions taken in the manner exem 
plified in Figures 1 and 2. Vertebral counts were mad 
from radiographs. 

In this paper most of the measurements entered a 
length of shark or total length are unadjusted, projecte 
distances from the tip of the snout to the tail tip with th 
shark placed in a straight position as near as possible 
Longitudinal measurements giv~n as tip of snout 
points along the body are also projections, usually mad 
on a V -shaped fishboard. Good measurements could no 
be made, however, if specimens were stiff and brittle an 
figures given for such measurements are estimates. A 
other measurements, such as fin base lengths, were mad 
with calipers. The origin of any fin, except the UpPE 
caudal lobe, is here considered to be the midpoint of t 
curve beginning at the divergence of the fi n from t 
body. The point of origin of the upper caudal lobe 
obscure due to lack of elevation of the caudal axis so 
have considered the upper fin lobe to originate at tf 
beginning of the caudal crest, if the shark has one, and, 
not, at the point where some elevation of the dorsal ed 
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l engt h pec toral (Ion) 0( ~ 
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Figure 1. - GeneraliLed outline of a be) li orhinid bha rk to illu , tratl' t(' r Olinolo~) und Ol('Ih"d, of Olt'U,un'nll III 

Nasal f lap 

between nasa l 
apert ure s 

Upper labIal 
-------::--- fu rrow 

Length mou th 

Lower labIal 
furrow 

Figure 2. Outline of ventral surface of head of 8 scyli ­
orhinid shark . 

the fin becomes apparent. The eye length, and also t he 
gth of the orbit as used here, measures the horizontal 
gth of the opening in the skin surrounding the eye, not 
bony orbit. 
1 were to start again in the assembly of measure­

nts of scyliorhinids, I would record additionally t he 
tftest width of the head and the least distance acro s 
top of the cranium between the bony orbits as well as 
least di tance across the top of the head between the 

per eyelids. I would also be sure to record least d is­
ee between bases of adjacent fins . 
t the beginmng of each species account I have in ­

ded a brIef eries of literature reference . T he first 
ers to the original pecies de cription in mo t in ­
nee but the rest were selected to list the more fre­
ently u ed ynonyms or were selected becau e t he ac­
nt of the species or the accompanying illu tratlOn 
med e pecially informative. I have om itted citing 
ny ources either because I was unable to accept the 
(Ie Identification a correct or becau e the con tained 
ormat10n could be found in other papers . 

F MIL Y CYLIORHINIDAE 

ami/.\ diogno,\ is ~ mall galeoid hark , maximum 
gth about 1.5 m (for p "Ible exception :ee under 
holo c.\llium i'ob 'l/a )' fi ve gill Itt, the 5th or 4th 

3 

and 5th over the pectoral tin ba. e, anal flO pre ... nt, 
usually two dor al fin (Pentanchu. pro/undlcolus ha 
only one dor al fin); doral fin. without ... plOe.... Ith r 
lobate or emilobate, the inner pOlSterior tip. "'omet1ml' 
sharply angled but not extended as a alienl pI int; p • 
ter ior end of ba e of fir t dorsal fin (or only dor al fin) 
posterior to a vertical through the origin of the P -1\'lc 1m 
ba e; length of ba e of fir t doral I than length 01 
caudal fin; caudal axi not elevated or little elevHtl'd; no 
keel or pit on caudal peduncle;'nasal apertur 1)1 mo t 
specie not connected to the mouth by channel. ('TO lllg 

a depre ed egment of the upper lip, but if channel pr -
ent (a in a few pecie of the family), then no barb b 

extending from na al flap and no barbel. else\\ here on 
head or body; pectoral fin usually hort and broad, no 
falcate; eye opening longer than high, their anlen Ir lOT­

ners u ually clo e to a vertical through th anten!)r eel ~ 

of the upper lip; a fold of kin below eye (. e\:ond l) loy. r 
eyelid), which in many specie forms the lower b rd r f 
a denticle-hned gutter below the pnmal)' loy. er ) eltd; 
species not connected to the mouth by channel r 10 

moderately or trongly arched, mouth op mng ne rl) 
confluent With curved arc of Jaws, teeth small, num r u , 
thei r arrangement alternate With several tran \l 
serie functional; teeth of upper and lower jaw not gr at­
Iy different in shape, always mult1cu~pid m Immatur 
pecimen and multicu pld in adults of m( t P( I but 

monocu pid in adult male Apn. turu, Ttl., Tt and 'chro· 
denchth '~ bit'iui;; dermal denticle. 01 dor al nd I t ral 
surface of adult typically imbricate \l.lth moderat I 
broad blades on slender pedicle.. he blad· u u II Ith 
ndge extending to three po teriorl) directed pom . th 
central pomt longe t and tronge t. lateral pom nd 
ndge often ob~olete on den.icle" 01 \entr I ur a 
denticle of juvenIle typically narroy. r, m r r 
sometime pike like; \'ertebral column m dera I I n· 
der and weak, the tran ition from long mon pond) I u 
vertebrae to hort dlplo_pondylou br pc" I 
region abrupt. 

The foregoing de mit ion omit r r n m 
mternal anatomical haracters that ar n ddt pia 
the ramll\" within a eneral cia -1 Ie I n I 
branch. a-nd to Indicate r laoon hi \1.1 h oth r 
famllll: .. , 



Relationships and evolutionary history. Major 
changes in classification of the higher categories of living 
elasmobranchs have been proposed several times. In the 
most recent and well-reasoned, that of Compagno (1973), 
the Scyliorhinidae fall within the class Chondrichthyes, 
subclass Elasmobranchii, cohort Euselachii, and super­
order Galeomorphii. The superorder Galeomorphii is 
divided into four orders: Heterodontiformes, Orectolobi­
formes , Lamniformes, and Carcharhiniformes, and the 
scyliorhinids constitute one of the eight families of the 
Carcharhiniformes. The characters of the greatest 
significance in Compagno's proposed classification are 
internal and an adequate discussion of them i beyond 
the scope of this account. 

Skeletal characters and relationships of some scylio­
rhinid genera are discussed and illustrated in akaya's 
(1975) account of Japanese scyliorhinids. 

Many sharks can be placed in the appropriate family 
by reference to obvious external features. Some scylio­
rhinids are similar in size, fin shape, fin position, and 
general appearance to the smaller orectolobids and 
without close examination might be confused With them. 
Differences in the head, and especially in the mouth, 
that can be seen without dissection distinguish the two 
families although important internal differences in the 
head cannot be seen without dissection . Some of the in­
ternal differences between scyliorhinids and orecto­
lobids are shown in diagrams in Compagno's (1973, fig. 
4B, C) paper on interrelationships in living elasmo­
branchs. The contrasting external appearances are also 
shown (Compagno 1973, plate 2C, D). 

Separation of scyliorhinids from orectolobids is not dif­
ficult. The mouth of scyliorhinids is moderately or 
strongly arched with the mouth opening approximately 
superimposed on the line of occlusion of the upper and 
lower jaws, whereas the mouth of orectolobids is nearly 
transverse, not arched or little arched with the mouth 
opening not closely approximating the curve of the jaws. 
In most species of the Scyliorhinidae the upper lips do 
not have depressed areas forming channels between the 
nasal cavities and the mouth beneath enlarged nasal 
flaps, but in the few species with such a structure, 
barbels and barbellike structures are absent around the 
mouth or elsewhere on the head or body. Channels 
between the nasal cavities and the mouth, more or less 
protected or covered by structures of the lips, are present 
in all orectolobids and barbels are present either near the 
mouth or elsewhere on the head or body. The lips of 
scyliorhinid sharks are structurally simple, thin, and 
closely adherent to the jaws in contrast with the lips of 
orectolobids which are complex in form, relatively thick, 
and externally do not appear closely adherent to the 
jaws. 

In a synopsis of the Scyliorhinidae, Regan (1908a) 
noted the absence of oronasal grooves but did not 
describe the structures. In his revision of the Orecto­
lobidae, Regan (1908b) pointed out that the oronasal 
grooves in sharks merely correspond in position to the 
embryonic oronasal grooves of amniote vertebrates, and 
that they are specialized structures which have arisen 
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independently in different families and do not approxi 
mate the condition in ancestral higher vertebrates 
Nevertheless, Regan continued to use the term for th 
structures in the orectolobids and further confused ter 
minology by stating that in three scyliorhinids, Scyli 
rhinus canicula, S. edwardsii (= Haploblepharus edwar 
sii), and S. marmoratus (= A telomycterus marmoratus 
the nasal cavities are so near the mout h that the lar 
nasal flaps overlie the uppe r lip and, hence, tho e speci 
have no orona al grooves. After Regan' series of pape 
on shark clas ification in 1908 and earlier , mith a 
Radcliffe in 'mith (1913) de cribed Cirrhoscyllium e 
politum, a species that clearly belongs in the Orectol 
bidae but ha . no deep grooves between the nasal caviti 
and the mouth. In ummary, it may be aid that t 
channel· connecting the na al cavities With the mou 
are not nece arily homologous with orona al groove 
amniote vertebrate and even In shark may have ari 
independently through convergence in orectolobid a 
cyhorhinid . 

The relation hips of cyliorhinid to those ha 
families placed by Compagno (1973) in the ord 
Carcharhiniforme (Proscylliidae, P eudotriakidae, Le 
tochanidae. Triakidae. Hemigaleidae. Carcharhinid 
and phyrnidaeJ are clear enough and eem to follow a 
proximately the traditional line indicated by Wh 
(1937) and other and later diagrammed by • 'aka 
(1975. fig. 41). The relation hip of cyliorhinids 
galeOld hark placed by Compagno in the order Hete 
dontiforme and Lamniforme are not clear to me but 
least eem to· how no clo e affinitie. chaeffer (1 
summanzed evidence from fo il tudie on the bro 
a pect of ela mobranch evolution and concluded t 
the three major group of modern ela m 
branch -galeOlds, qualoid, and batoid -belong 
the same organizational level but that di tinctlve ch 
acters In each group po e un olved problem of ori 
and mutual relation hip . The earlie t fo ils someti 
tentatively a igned to the cyliorhinidae (Glikm 
1964; Romer 1966) appear in the Upper J ura ic, 
whether any such fo ils should be placed in the fam 
as herein defined for extant specie is open to questi 

The modern Scyhorhinidae, Pro cylliidae. P eu 
triakidae, Leptochariidae, Triakidae, Carcharhinid 
and Sphyrnidae form a series of families with basic si 
larities but increasing specialization. In a broad senSE 
step by step trend appear in the series: in reproducti 
from oviparity as in most of the Scyliorhinidae to vi 
parity and the formation of pseudoplacentas in the m 
advanced of the other families; from small aver 
species size in the Scyliorhinidae to medium size in 
Triakidae to large size In some species of the Carc 
rhinidae and Sphyrnidae; from small, numerous mu 
cuspid teeth in the young of the Scyliorhinidae to lar 
less numerous, usually unicuspid teeth in some of 
other families; from relatively few, long, and often p 
calcified vertebrae in some of the Scyliorhinidae to SOD 

what greater numbers of shorter and more extensi 
calcified vertebrae in the other families; from un 
tected eyes in some species of the Scyliorhinidae to e. 



protected by a unique closing lower eyelid in the more 
peciahzed Carcharhinidae and 'phyrnidae; from flex ­

ible. u ually small. and hydrodynamically inefficient , 
lobehke fins in the Scyliorhinidae to tiffer, larger , and 
hydrodynamically useful fin in the higher famIlie ; 
f;om a posteriorly placed and weak fir t doral fin 
~uited only to eellike swimming in the cyliohinidae to 
larger, l!tiffer, first dor al fin that are located farther 
forward in the other familie and provide a stabilizing 
plane against which the tail can pu h in the manner of a 
tern sculling oar. 

RepruductlOn. Many of the better-known pecie of 
the ScyllOrhinidae are oviparou . A ingle large-yolked 
egg is enclosed within a leathery capsule by nidamental 
glllnd~ when it pas e through the anterior part of either 
of the two oviducts. Typically an egg capsule is extruded 
after a very brief period within the oviduct and usually 
becomes attached to an object on the sea bottom by 
means of slender tendrils projecting from each of the four 
corners of the capsule. The extruded egg capsules of 
!>cyliorhimds have a distinctive shape (Fig. 3), the po -
lerior half with a somewhat greater diameter then the 
anterior half. 

Although as recently a 1948 Bigelow and Schroeder 
(19-1iU 96) stated that in scyliorhinids development is 
oviparous as far a known, it was later found that some 
~pl'cies were ovoviviparou . Apparently it was Poll (1951) 
who first noted that not all scyliorhinids were oviparou . 
Lall'r, Cadenat (1959) described the ovoviviparou form 
thaI Poll had seen as a new species, Caleus pollio 

I can confirm from my own observations the reports 
lhat Ga/eus polli i ovoviviparous and add that Cepha­
turu, cepha/us should be so characterized. It is possible 
that a fl'w other scyliorhinids are ovoviviparou also since 
dl'tlllb of the modes of reproduction are known for les 
than half the cyliorhinid pecie . Examination of 
fl'male reproductive organ do not how obvious, gross 
diftl'rences between oviparou, and ovoviviparous species. 
The egg cap ules of ovoviviparous species are mem -

l.:~ 'lIJl,ul," of C) Il(Jrhinll> ,Idlari., (l-nl' II ' I'<",m"n' 
r 111 I)un~ nt''' . t'n"I'lOd \. Th,' Illr~,'r ,'ap,uk .' II., mOl lon~, nul 
n lud.n hurn'l>r I"ndrd,: it, ~r"llt" 't "idth " about \:; mOl. 1 h,' 

brano 

time In 

not y t kno .... n from 

OME CHARACTER T ' ED F R THE 
IDENTIFICATION OF GENERA A..'ID SPE ' If.S 

SupraorbIta l sh If and e) ell. In IX eyhnrhimd 
genera the cartilage of the chondroc ranium extend out­
ward above the orb it forming narrow helve (hg, ) 

that usually can be detected by touch without di -
section . In the 11 remaimng genera the upraorbit/ll helt 
is ab ent (Fig. 4B). The anatomical term for th uprs­
orbital shelf is supraorbital cre t. A. a general rul th 
species with a upraorbital cre t have a firmer boov, 
thicker skin, and tronger (more extensively calci led) 
vertebral colu mn than other pecie. These charael r 
suggest the po sibility of dividing the family into two 
subfamilies. Although the eye of all scyliorhinid ar 
dorsolateral, the pecie with a upraorbital hell app ar 
to have their dorsal VI ion omewhat re trieted b 
presence of the shelf but may have a better lateral field 0 

vision. 
The eye in mo t cyliorhimds are prop rtionally lar 

with the eye opening longer than high, T uall ' the onl) 
eye dimenSIon practical to mea ure i. the len th of th 
openmg because in pre ervation the lower e} elid may 
nearly clo e the eye, making the openin~ an elangal Ilt. 
A fold of kin, variou ly trong or w ak In differ nt 
speCies, ometime not vi ible at all due to dl tonlOn 0 

pre ervation, extend below the e)e approxlmat I 
parallel to, and eparated from th lower hd b' 8 

A 

\ rim rl'lII, "f -t,l/uri "up,uk_ \r,' nOlahh thid .. and ,tron o.; (I 7 
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depressed channel sometimes called a subocular pouch 
but here called a subocular gutter. In the Scylio­
rhinidae, the subocular gutter is lined with denticles, ex­
cept in some species with sparse denticle arrangement or 
in some juveniles. The subocular gutter is less obvIOus in 
some species than others but comparisons are difficult 
because its prominence depends considerably on whether 
or not the eye is fully open. Nevertheless, some com­
parisons are valid; for example, the subocular gutter I 
poorly or not at all developed in Apnsturwi but strongly 
developed in Atelomy cterus. The lower eyelids of the 
scyliorhinids appear to be capable of partly or fully clos­
ing the slitlike openings to protect the eyes and even In 
those species with the more strongly developed ubocular 
gutters the fold of skin below the eye does not come in 
contact with the eyeball or become a true secondary 
lower eyelid. In the more advanced species of the Car­
charhinidae protection for the eye is afforded by a partly 
or fully closing lower eyelid sometime called the mc­
titans (for discussion of structure and termInology of the 
carcharhinid eyelid see Gilbert and Oren 1964; Com ­
pagno 1970; Compagno and pringer 1971) . mall 
spiracles, one located close to the posterIor corner 01 each 
eye opening, are present in all scyliorhinid . In a ft:w 
species, the spiracle lies within the posterIor part of the 
subocular gutter which is as strongly developed po te ­
riorly as anteriorly . 

Mouth and labial furrows . In all scyhorhinid the 
mouth opening is moderately large and either broadly or 
steeply arched. The width of the mouth opening 
measured as the projected distance between mouth COT ­

ners is occasionally useful in identification . 
The presence or absence of labial furrows, whether or 

not the furrows are continuous around the m outh cor­
ners, and their comparative lengths along the upper and 
lower jaws are traditionally among the most used char­
acters for the identification of scyliorhinid . I have found 
the character reliable except in Halaelurus buergen , in 
which labial furrows may be either very short or some­
times absent at one or both mouth corners . Species of 
Scyliorhinus have an inconspicuous tab of the upper lip 
usually projecting slightly over the lower lip at each 
mouth corner. Its outer margin in some instances may 
look like a short upper labial furrow. Close examination 
will show, however, that it is not continuous with the 
lower labial furrow in Scy liorhinus. 

Snout, pore arrangement, and nasal flaps . The snout 
as defined in this study is that part of the head anterior 
to the upper lip, and its length is measured as a projec­
tion from its tip to the edge of the upper lip. In scylio­
rhinids this distance is nearly the same as the distance 
similarly measured in front of the anterior eye corners, 
but these distances may differ substantially in other 
families. Pores arranged in patterns on both the upper 
and lower sides of the snout are conspicuous and more or 
less characteristic of species in some scyliorhinids. The 
arrangements appear to be somewhat variable within a 
species and hence I have referred to pore arrangements in 
only a few species diagnoses. 
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The nasal aperture of all sharks art: partly divided 
into two openings by an internal septum extendIng fro 
the midpoint of the nasal cavity wall. 1 he anterior an 
more lateral openIng IS generally without any cfJverin 
but the posterior and medial opening may be entirel 
hidden, partly covered, or not covered at all by a flap ( 
skIn that may extend from the antenor margin fA th 
nasal aperture. In this. tudy thi structure i called th 
nasal flap. Regardles. of It. hape or function It I nr 
here referred to a a cirru or a a valve In some cyli( 
rhInids, a mall and inconspiciou , denticle-free fold ( 
membranous. kIn along the po. tenor margin 0/ tht: PC) 
terior nasal opening may functifJD, together with t~ 

nasal flap, a a valve to direct or reduce the ()utfl()w 
water 

,'\Ifurphomptnc I ha\ e aVOided the u~e 0/ pr()po 
tional measurement dIfferences for pecie. dlagno 
whenever alternative character. cf)uld be lound becau 
propor ion may change during gf()wth and becau 
pre. ervatlfJD may vanou.ly affect mea urement 
pe('imen~ . Bas. (197.'3) propo. ed method. of de cnptir 

and analy I of prop )rtlOnal dlmen ion. with math 
matical expre . IOn of growth pattern lor eight cyli 
rhimd peCle, the pattern for each pecie ba ed 
mea . urement 01 14 to 102 peclmen. Hi. diu. trati 
(1973, IIg 9) 01 Hu[uha{ae{uru re ani how t 
remarkable dillerence In that pecle between a 12 -m 
juvenile and a 393-mm adult cyliorhinid, like oth 

hark . , are ubject to change In proportion duri 
growth . A,., pOInted out by Garrick (1 60) in a dl cu i 
01 . ' e\\ Zealand qualidae. the rate of growth in part 
the head or taIl differ from the rate in mid eetion of t 
body In . ome pecie, the body cavity of female may i 
crea. e disproportionally in length at exual maturi 
Proportional meaurement are further complicat 
because pecimen may either tretch or hrink in p 
en ative . In oft-bodied cyliorhinid I the bulky ma­

ti ues of the trunk frequently hrink and pull the we 
\'ertebral column out of normal alignment, often, but 
alway, producing an unnatural hump in the back, In t 
same peclmen the vertebral column of the caudal 
tion may be tiff and trong enough to prevent mar 
distortIOn. 

Dermal denticle. Two cyliorhinid genera, Gal 
and Parmaturus, differ from all others in having a cau 
crest of modified denticle, omewhat larger a 
different (Fig. 5) in shape from the denticle of the late 
surfaces of the tail and eparated from them by a nar 
strip of naked skin. 

The denticles of juveniles of mo t pecie are narr 
spikelike or needlelike, and are not especially cl 
together. The replacement denticle that appear du 
growth in most species are progressively larger and wid 
sometimes with three points (Fig. 6), and usually 0 

lapping. 

Teeth. Teeth of all scyliorhinid sharks are small 
numerous with several transverse series functio 



pper and lower jaw teeth are imilar in generl:ll shape. 
In all known juvenile cyliorhinid the teeth hav three, 
five. or ometimes more, harply pointed cu~ps. Typi al­
ly the teeth of the central part of the Jaw are ymmet­
rical with the middle cusp much the longe t, but t eth In 

t ircurc:;. ('audal crl'st denticle. of Ca/eus aroe cadrnali. ( re,t d,'n­
Ikll'H of marginal rows are u.uall) a .. ymmetrical at all HgV' in Ca/,,­
u. but only in adults of borne Parmaluru . 
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Figure 6.-Dermal denticles of dorbolatersl "urface. from a ,eri .. , 01 fl'ma Il' Sq liorhinu, n Ill, I Irol11 t h, 
Gulf of Mexico . Left: from a 175-mm .pecimen. Center: from 1\ 2!l.i-mm 'Ilel',men H,ght : frnm 11m' II •. ; n1l1' 
long. Camera lurida drawings to the scn le indicated. 

he lateral parts of the jaws are progressively less sym­
etrical and have shorter and more numerous cu ps. 
Usually upper jaw teeth are slightly larger than lower 

aw teeth but in adult male Aulohalaelurus (female and 
oung not examined) the lower jaw teeth are ubstan­
i.111y larger. Females and immature males of Apristurus 
LlJen have multicuspid teeth typical of the family, but 
dult male have unicuspid teeth more than twice as 
arge as the teeth of females of comparable size (Fig. 7). 

ther species of Apristurus in which both adult males 
nd female are known do not exhibit such sexual dimor-
hism. A transition from multicuspid teeth to unicuspid 

eeth at maturity also occurs in Schroederichthy bil'iu . 
ooth dimorphi m of small magnitude may be charac­

eristic of orne other scyliorhinids but has not yet been 
oted. 
The number f ertical rows of teeth (a row i defined 

ere as a file of teeth crossing from the lingual to the 
blal Ide of the jaw approximately perpendicular to the 
w axi) remain con tant during growth in many 

hark, the more advanced carcharhinids for example. 
tho e harks the number of tooth rows may be charac­
ri~tlc of a peeie . I have not found evidence that the 

umber of tooth rows changes with growth in cylio­
hinids but I have not adequately inve tigated that po i­
ility. In orne batoid the number of tooth row may tn­
rease greatly during gr wth (Templeman 1965; 'pnnger 
nct Collette 1971). 
The teeth of cyliorhinid (Fig. ) begtn development 

n 8 germinal area on the lingual Ide of the Jaw as in 
ther modern hark (Landholt 1 47; Jame 1 53). and, 

ne,>, tooth bud f rm in the germtnal area the de\ el­
Ping te th move toward the labial Ide of the Jaw and 
nto {unctional positi ns a they bee me lull) formed 
nd hard. Finally the t eth move to t he outer trans\ er" 

5 mm 

Figure; -Caml'rl.l luddu outline, of I('('\h of a 4tl"'mm .dult ~ m 
Apri.,lur"" riL'cri (left) compan'd \\)th '.,nlt' 'lalo' outl,", oft, th f 
a ~ao-mm adult male (right ). both ,pl~'nH'n from 0 I <II md,p h 
oti thl' ('aribbl'lln ~Oiht of Panllmtl. 

ene and are hed. Applegate 
(Jdonta. pi., tauru. (Odonta pididae) the IZ 0 

'>'as in approximate linear eorrdallon .... llh lh IZ 

hark, The rate of tooth de\' lopment and h ddln In 

l:>eylt rhlnid. ha~ not been determined but \Id n fr m 
·peeie. of other lamilie. (lilt and Zlnn 1 .:-"1 1 
pOInt to rapid replacem nt rat p I II 
mature hark. . 

Tooth arrangement in he 
"tra burg' (1 ) cia I leatl n 
nate o\'erlap pattern whi h prt'clud 
band a. in m qualoid . The numb r oh 
r '>'. i often ditficu It to det rm in • no on1 
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Figure /I. - Camera lucida drawings oft~'pical flank denticles of some \\estern .\tlantic scyliorhinids: A. Sc}liorhinu8 meadi. immature rna 
~()~ mm : B. Apristllrlls profllndorltnl. immature female. :), 0 mm: C. Scyliorhinlls torrei. adult male. ~ 1:3 mm; D. cyliorhinus h esperius. im 
ture male. 2% mm: E . . 4pristllrlls riveri. adult female. 10.) 111m: F. Schroederich/hys macula/us. adult female. 295 mm; G. c)/iorhinus reti 
adult male. ~IO mm: H . Golells oroe. immature female. 2~7 mm. 

the small, crowded, and somewhat irregular ar­
rangement of teeth but also because of the greater promi­
nence of diagonal files of teeth in some species. The 
number of diagonal files is always substantially less than 
the number of rows perpendicular to the jaw axis . Thus, 
Saemundsson's (1922) count of tooth rows for the 
holotype of Scyllium laurussonii is less than mine 
because we used different definitions of a row. Because of 
the difficulties, I c!.o not make substantial use of tooth 
counts for separating species. 

Vertebral numbers. As pointed out by Springer and 
Garrick (1964), vertebral numbers are important char­
acters in systematic studies of carcharhinid sharks and 
might also be important in the study of other fami lies. In 
their comprehensive survey these authors reported 
numbers of both precaudal and caudal vertebrae . In the 
Scyliorhinidae, however, the caudal axis is not elevated 
and no pits or other reference points conveniently es­
tr,blish an exact point in separating precaudals from 
cauda Is. Furthermore, the terminal caudal vertebrae of 

8 

some young scyliorhinids may not be visible on radi 
graphs. I have, therefore, indicated the number of mon 
spondylous vertebrae for all species that were availabl 
to me for X-ray examination. Total numbers of vertebra 
are also given for some species. 

In scyliorhinid sharks the vertebral column has CODi 

paratively long vertebrae in the trunk region with a di 
tinct and visibly abrupt transition to shorter vertebr 
above the pelvic fins. The long vertebrae of the anteri 
region are here called monospondylous and the sho 
vertebrae of the posterior region diplospondylous. I () 
not intend by the use of these telms to imply that I eith 
noted or looked for morphological differences in t 
vertebrae other than length. Goodrich (1930) called tl 
transition from monospondyly to diplospondyly in Sc 
hum (= Scyliorhinus) short but gradual. It is true tn 
the last monospondylous vertebra is somewhat sho 
than the preceding one, but the length decrease betwe 
the last monospondylous and the first diplospondylous 
so marked that a precise point of change from one form 
the other can be seen easily. 



lb. 

KEY TO GE~ERA OF THE, YLI RHJ 'IDAE 

lIn the text tollowing thi k y the arrangement ot gener L alphab tl 81 ) 

Supraorbital re'>t pre'>ent (Fig. 4A) 

Supraorbital crest absent (Fig. 48) 

Labial furrows pre. ent, at lea t along lower jaw 

:-':0 labial furrows along either Jaw ...... . Cephalo c)lllUm 

\if) upper labial furrows pre ent, and upper labial furrow not continued around each mouth 
corner; upper lip usually with a mall projecting tab which overlap lower lip at each mouth 
corner 

~ih. Both upper and lower labial furrows pre ent; labial furrow contmuou. around each mouth 

i 

corner, no upper lip tab ................ ....................... . 5 

la. a al flap barbels absent or repre ented only by swollen area in the na al flap; tip. of the~ 
wollen area sometimes projecting posteriorly pa t margin of nasal flap for a distance not 

greater than the diameter of the spiracle ................. . ..... SC) liorhtnu - 13 P lie 

-lb. Nasal flap barbels pre ent; longer than the diameter of the piracle, and longer than the diam-
eter of the ba e of the barbels which extend from the margins of the na al flaps ..... Puroderma - '1 pell' 

Na al flap of various lengths but none reaching past edge of upper lip; no depre sed area. of 
upper lip forming broad channels between na al cavitie and mouth . . . .. . ........ . 

,b. J a al flaps large and very long, their posterior tip reaching pa t edge of upper hp; upper lip 
with broad depre sed areas forming broad channels between na al cavitie and mouth ..... 

Att'/om)cteru 

()8. Nasal naps large and long. their tip not quite reaching edge of upper lip; labial turrow vel) 
long. the upper extending about two-thirds the di tance toward the upper jaw ymphy. i. . ... 

. ti 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aulohalaelurus lablD U 

I~b. 

( ll. 

7b. 

asal flaps moderately large, but their tips hort of edge of upper lip; labial furruw hort or 
moderately long. the upper extending Ie than half the distance toward the Jaw ~ymph) 1 

. . . . . .. .................................... ~chrOl d 'rl htll pel 

Tw{ dorsal fins pre'ent 

Only me dorsal fin pre ' ent P nlan h pr fundi lu 

'aud 11 cret of penalized denucles in three or man:- ro\\. extendll1j.! alon y th· pro. 1m 1 h It 0 

upper edge of caudal fin. the crest dentlcle~ 01. orne 01 them ditterent m ~hap" fr m d I 
the lateral.'urfaces of the caudal fin and separated trom them b) all rr \\ .. rip 0 n 

,'0 audal ere,t llfmociltled denticle"- .. 



9a. Caudal crest nearly flat across its top , its marginal dent icles strongly asymmetrical in young as 
well as in adults, small median denticles of crest usually in less than 5 rows; dorsal surfaces either 
marked with a variegated color pattern or dorsal surfaces darker than ventral surfaces; pectoral 
fins remarkably broad, their greatest widths measured straight across t he fins near the convex 
distal margins usually greater than the width of the mouth ............ ... .. GaLeus - 12 species 

9b. Caudal crest rounded across its top, its marginal denticles strongly asymmet rical only in adults 
or half-grown and symmetrical in juveniles, small median denticles of crest usua lly in more than 
five rows; dorsal surfaces not variegated and usually unmarked, color contrast between dorsal 
and ventral surfaces slight; pectoral fins not remarkably broad, their greatest widt hs usua lly 
less than or equal to the width of the mouth . . . . . . . . . . . . . . . . . . . . . . . . Parmaturu8 - 6 specie 

lOa. Nasal flaps large, overlapping upper lip and hiding broad, shallow channels t hat connect nasal 
apertures with mouth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HapLobLepharus - 3 specie 

lOb. Nasal flaps small or moderate in size, not overlapping upper lip; no depressed areas or channels 
across upper lip ...... ...... ............... ................. . .... 1 

lla. Labial furrows present along both upper and lower jaws and around mouth corners (except in 
some specimens of HaLaeLurus buergeri) ........................ ............ 1 

lIb. No labial furrows .................................. . HoLohaLaeLurus - 2 speci 

12a. Adults tadpole-shaped as viewed from above, tapering from anterior part of head to ongm 
of caudal fin ; head length from tip of snout to fifth gill slit more than one-fourth total length .. 

12b. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C ephaLurus cephal 

Adults not tadpole-shaped as viewed from above, not tapering regularly from anterior part of 
head to origin of caudal fin ; head length from tip of snout to fifth gill slit less than one-fourth 
total length ..... . ....................... .. ............. . 

13a. Throat with transverse wrinkles formed by rows of dermal denticles alternating with vary narrow 
bands of naked skin .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Parapristurus spongice{ 

13b. Throat without transverse wrinkles ............. J 

14a. Species with moderately firm bodies and thick skins covered by well-hardened denticles; color 
usually not uniform, most species with a pattern of darker spots, bars, or dorsal saddle blotches; 
angle of view of eyes more lateral than dorsal; snout not notably long or spatulate . .. ' .. . " ..... . J 

14b. Soft-bodied species with thin skins and weakly stiffened dermal denticles; color usually uniform 
with markings absent except for darker areas around mouth, gill slits, and fin margins; angle of 
view of eyes more dorsa l than lateral; snout typically flattened, elongate, and spatulate with 
sharply angled edges .. . ......... ..... ........... ....... Apristurus _ 21 speci 

15a. 

15b. 

Basal half or third of pelvic fins of adult ma les united, forming an ap ron between the claspers 
and the pelvic trunk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Adult males without an apron . . . . . . . . . . . . . . . . . . . Halaelurus - 9 speci 
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1Sa. Cia per of adult males notahly lonl( and lender, t' It' ndlng lor III It I I h til I h Ir nIh 
pa t pelvic fin lips .. 

16b. Claspers of adult mall not nntllhly long find ~Il'ndt'r, t' tendlll Ie thun h It th Ir I n Ih 
pelvic fin tips 

i pristurus (;arman 191:U:.I6 (type-;;pecies, .'in !i/urillllU, Ind,Cll,' Hrl\\It'r, b\ onglllll. dl>lgnatH III 

Diagnosis. Species of Apnsturu., are somewhat compres~ed, ,..ott bodll'd l\'horhlllld .... Ith t .... o Ir 1m m J h 
lattened heads, and long. spatulate ;;nouts haVing con~pICllllll'- porl', (Ilrnpull!H' 01 Lon'nzlnl) b.,\l nd b I \\ h 
Ire usually arranged in a pattern . The antenor Hnd lateral edge ot the ..,nollt an' Il~uall) thm and h rp Th \ 

Icated dorsally so that the shark's angle of , ·ie\\ i~ as much dorsal a ... Illtt'ral .\P"I turus h, prolllln nt I bl Ilurr \\ 
hat are continuous around the mouth corners. The nasal aperturl'S arl' ilugl' and oblique Hnd na, 111 pITre lu d t 
arrow and usually short points that do not cover the pOt>tl'rior halt of the na ... al apert ure" nnd oltt.'n do not extend ro 
hem. 

All Apristurus lack a supraorbital crest (shl'll) of thl' chondrol'ranlllm: thl';.' lack depresslun or, hann >1 In the upp r 
p connecting the nasal apertures with the mouth; they lack a crest of modllied dentll'le;. on the PTt) ·1rl1nl h It of th up 
er edge of the caudal fin; and they lack a series of transverse gular wrlnkll's t haI arl' formed hy nllrro\\ b ncl lit dent! 1,­
overed skin alternating with narrow band::; of naked skin. 

Most Apristurus are black, dark brown. or dark gray Without marking. I'XCl'pt darker CHea' around th mO<lth, g.1 
lits, and on the leading edges of fins . All specil's lack dark saddll' blotchl''' and darker or lighter ,.pot or b r Th d r 
ad ventral surfaces are either uniform 111 color or the \·entral ~urfacl' may be slightly darkl'r. Une p II', Apn tllru 
ibogae. known nnly from the immature holotype . wa~ described as rl'ddlsh while. 

The teeth of Apristurus spec iI's are small and numl'rous, usually :;Imilar in thl' upper and 100\er Ja\\ • nd \\Ith \ ra. 
ransverse sl'ries functional. Symphyseal tel'th arl' absent and considl'rable space may -.eparal teeth on th light h It 
lrom the left half of each jaw, but the amount of separation is variable and may hI' due onl) to the degr e 01 r I xatl n 
Iymphysl'alligaments. Typically the tel'th arl' moderately t1attl'ned, l11ultlcu pid. the l'l'ntral ,u~p ome .... h t I r r 
han the lateral cusps. The number of vertical rows of tl'l'th IS not 1'8sily Ctlllnled and count .. gi\1l III th. I.t r ture m 
ometimes represent the number of diagonal row::; instead of ,·ertical rl)WS, In onl' spl'cil'., A rll n. the t th 0 d 
nail'S become enlarged and monocuspld through replacement (Fig. 7) but such se ·ual dimorphi m htl not b n b T\ 

d in other spl'cies of Apristurus. 
The dermal dl'nticles arl' small, usually with a threl'-pointed bladl' in ndu.t , Young Apn,tLlrll ma\ h \l' : nd 

ilelike denticles which may be replaced by bTll!l.d-bladed dl'nticles as the hark grow~ lar l'T he d ntll. 
Ilmetimes rather f1l'xible and the degree of t1l'xlbility may dl'termme \\ hethl'r he. kill tl'el" rou h )r \ lh t\ t t h 
he soft denticle points of some spl'cimem; may bl' an artifact of prl'seT\ at Ion. 
The number of monospondylous Yl'rtebrae I~ comparatively small in AprLsturu, and the~e \ ertebra 
\'e wl'akly ctdcifil'd centra. From X -ray I'xamll1ation it can be seen that vertebral centr urI.' oft n bro· n. p 

uring capture. The number of vertl'brae in spel'il'~ of Aprtsturus ,ho\\I1 in Table 1 may be u,.efullll t 
haracter of sl'c(lI1dary importance For a discussion of vertebral nllmbl'r in the ScyllOrhll11da e und 

[)ISl'u~.~ion Twenty-one spl'Cles of Apn'turu, hayl' been named Including the t\\O nl'\\ pe I 
lthollgh some of the nominal species are of d'lUbttul vahdlty It sel'm prob bll'that orne rem lin Ind 
lew is supported, for l'xampll' , by three speciml'ns colll'ctl'd by thl' R\ Albatro m 1 he (, 
arh . peliml'n. lS~:\1135363. 1:~3~06. and 13~~207, wa i\l'n a manu ('npt name rna", ) ar 
a published. :\ly own examination ot the speciml'n~ mdicated that brunnw A 'la utLl 
rl'e sp cil' hitherto describl'd from the l'a~tl'rn Pacific, werl' not reprl'''l'nted. but m re p 

... allable to give an adequate baSIS for de.criptlOn of ne\\ sp lil' .. 
Ft'w mUsl'um specimens are 8\'ailahle from many parr:,. of the world. orne t) p pe 1m n 

thers are in very bad condition. To add to the dlfficultie~ of ,tudv, all of the pecle~ ar undl tin 
rking. and (lut ' tanding structural differencl's :\lember: of th genu ar all haractenzed b\ I 

·eakly upported. soft b()dies that pr elude prl'cbe and repr duceable m urement, I' p lal1. aft 
Aprll'turus pecimen: hlthl'rto reported from tn an coats III lude th holot)pI.: of A atlantl Ll 

he anary Llands, the three type-sp cimen of A IldlCU fr m the cat of mah and th (Julf 
A ml rap and A . aldanha from outh fnca, three p clmen from th \J Inlt\ f 

ferred to A. ,aldarlha by .. 'orm n II 35) and tentatl\ ely b\ B t al II - nd 
uth'A t fri rl'port d hv Karr r (1 - ) a prt turu p EI \ n a dl I n8 
re taken b\ re ar h \" , ... 1 ... of the l R (G r 10 (,010\ an P P hi h 
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Table I.-Numbers of monospondylous vertebrae in species of ApristurIUI. 

umber of vertebrae 
(monospondylous) 

A. herklotsi 
A. riveri 
A. longicephalus' 
A. profundorum 
A. canutus 
A. kampae 
A. verweyi 
A . sibogae 
A. nasutus 
A. platyrhynchus 
A. parvipinnis 
A. macrorhy nchus 
A. laurussonii 
A. indicus 
A. brunneus 
A . japonicus ' 

'Data from Nakaya (1975). 

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 

295 

1 
2 2 4 

3 

2 18 15 11 
2 1 3 
2 2 3 7 - 2 

1 
2 2 

3 2 4 3 

U.S.S.R., Moscow, pers. commun.). As provisionally identified by Golovan, four fit A. profundorum, three A. micro 
and the remaining four remain unidentified but are of great interest and may better establish the characters by whl 
A. atlanticus and A. saldanha may be recognized (see discussions under those species). 

Apristurus species are not known from the Mediterranean and have not been taken from the eastern North AtlM 
except peripherally from Iceland, Madeira, and Canary Island slopes. 

A large number of Apristurus specimen records of capture were available to me from exploratory vessels of 
National Marine Fisheries Service (formerly Bureau of Commerical Fisheries). These indicate that for the Gu ' 
Mexico-Caribbean region, Apristurus is demersal and sparsely distributed on mud or soft-bottom localities at dep 
usually greater than 500 m. There, Apristurus was taken in the greatest numbers from 700 to 1,200 m but the de 
limits of distribution were poorly defined. Apristurus was not taken in midwater in the Gulf of Mexico-Caribbean 81 

but Apristurus brunneus was taken off central California (J. A. F. Compagno, pers. commun.) at several hundred me 
above the bottom. I suspect that the midwater occurrence is not really a rarity, especially in some localities, altho 
most records suggest strictly demersal habitats. 

Publications by Chirichigno (1976) and Golovan (1976) which recorded Apristurus from the west coast of So 
America and from the west coast of Africa, respectively, were not seen until too late for adequate consideration for 
paper. 

The well-developed ampullae of Lorenzini that are so conspicuous on the snout of species of Apristurus undoubte 
play an important role in the location of prey for these sharks. The ampullae of Lorenzini detect electrical fi l 
generated by animals in their proximity. The ability of some sharks to locate hidden prey through electrosensitivity 
been experimentally demonstrated for Scyliorhinus canicula (Kalmijn 1966, 1971). Such a means of locating food m 
be relatively more important for Apristurus because of its habitat in deep water where sunlight is nil and food is c 
paratively scarce. I may speculate further that the spatulate snout packed with canals of the ampullae system is 1 

adapted for food seeking in soft mud. 

1a. 

Key to Species of Apristurus 

Gill covers without a median pointed lobe, or if present, the lobe not projecting for a distance 
as great as 2X spiracle diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

lb. Gill covers with a median pointed lobe projecting posteriorly for a distance about equal to 2X 
spiracle diameter ......................................... A. madere 

2a. Anal fin long, its rear tip separated from origin of lower caudal lobe by a distance less than half 
the length of the eye opening ....... ........................... . 

2b. Anal fin shorter, its rear tip separated from origin of lower caudal lobe by a distance greater than 
half the length of the eye opening ................................... A. kamJ 
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38. Distance between dorsal fin bases greater than length of ba e of e ond do~al In 

:ib. Di tance between dor al fin ba e Ie than length of ha e of econd dor al fin mlC 0 

48. Origin of first dor al fin over or in advance of rear end of pelvic fin base 

4b. Origin of first dorsal fin po terior to rear end of pelvic fin ba e. . . . . . 5 

,')a. Color black, brown, or gray, not white or reddi h-white 

5b. Color white or reddish-white A ibo 01' 

6a. Distance between dorsal fin bases less than distance from tip of nout to eye ......... 7 

6b. Di tance between dorsal fin bases greater than distance from tip of snout to eye A. pla(vrh.\nchw 

7a. Rear end of base of second dorsal fin in advance of rear end of base of anal fin . 

7b. Rear end of base of second dorsal fin over or behind rear end of base of anal fin • A. ueru e I 

8a. Distance between pectoral and pelvic fin bases short, 6.0 to 8.5% total length (TL); anal fin 
base long, 18.0 to 22.000 TL; monospondylous vertebrae 33-36 .................... A. canutu 

8b. Distance between pectoral and pelvic fin bases long, 10.0 to 14.000 TL; anal fin ba e relatively 
shorter, 16.0 to 18.0% TL; monospondylous vertebrae 37-41 ................... A pan Iplnnl 

9a. Eye not very large, its horizontal diameter less than 4.2 C"r TL . . . . .1 

9b. Eye very large, its horizontal diameter more than 4.2(>( TL . . A atlantlCu 

lOa. First dor al fin much smaller than second dorsal fin, fir t dor al area Ie s than half area of 
second dorsal, length l)ase first dorsal less than three-fourths length ba e econd dorsal ..... . . . .11 

lOb. First dorsal fin equal to, or only a little smaller than econd dor al fin, first dor al area more 
than half area of second dorsal, length base of first dorsal three-fourth or more than three -
fourths length base of second dorsal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

11 a. Origin of first dorsal fin In advance of rear end of pelVIC fin ba e 

11 h. Origin of fir t dorsal fin over rear end of pelvic fin bae ..... h r lot I 

l:!a. Length of anal fin ba e les than dl tance from tip of snout to. plracie n rI 

1 :!b. Length of anal fin base greater than di, Umce from tip of ~nout to "pira Ie InLI tl at r 

1 ,\ lnterdorsal "pac not \ery long, distance between tirst and econd d !'Sal in b 
dl'-otance trom tip of snout to plracie .......... . ... . 

1 b. lnttrdorsal "pace \'ery long. d i.t ullle bet\\een fir:-t and e ond dor I fin 
di. lancE' from tip ot ,11l1Ut to "pirat'iE' ..... . 



14a. 

14b. 

15a. 

15b. 

16a. 

16b. 

Distance between bases of pectoral and pelvic fins less than distance from tIP of snout to first 

I
. . ....... 15 gill s It . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

Distance between bases of pectoral and pelvic fin greater than distance from tip of snout to 
first gill sli t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Snout (in front of mouth) short or only moderately long, its length 6.6 .to lO.5' ( TL; abdo~inal 
trunk moderately long, distance from base of pectoral fm (pectoral axIlla) to ba e of pelvIc fin 
(pelvic fin origin) usually more than 8.0% TL . . . . . . . . . . . . . . . . . . . . . . . . . ... 

A. Japomcus 

...... 16 

Snout very long, its length about 12 C
( TL; abdommal trunk hort, dl tance from ba e of pectoral 

fin to base of pelvic fin about 7c, TL ....... . . . . .. . .......... A. longicephalus 

Distance between pectoral and pelvIc fin ba e greater than di tance from tip ofnout to 
17 spiracle ............................................................................... . 

Distance between pectoral and pelvic fin ba e Ie than dl tance from tIP of nout to 

spiracle . . A. lauru.~ Ontl 

17a. Snout comparatively short, its length m front of mouth 6.6 to .2(( TL .1 

17b. Snout moderately long, its length in front of mouth .5 to lO.4c, TL .19 

18a. Distance between dorsal fin bases u ually about equal to length of nout in front of 
mouth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A brunneu 

18b. Distance between dorsal fin bases usually greater than length of. nout in tront of mouth . A. na utu 

19a. Length of base of anal fin long, 15.7 to 19.Fc TL ........ 20 

19b. Length of base of anal fin short, 13.9c, TL A. profundorum 

20a. Origin of first dorsal fin over mIddle of ba e of pelvic fins . . . . . . . . . A. mdic 

20b. Origin of first dorsal fin over posterior end of base of pelvic fins . A. macrorh}nch 

Apristurus atlanticus (Kofoed) 

Scylliorhinus atlanticus Kofoed 1927:18, pI. IV, ~ 0.3 (from vicinity of eastern Canary I lands). 

Not Apristurus atlantic us: Bigelow et al. 1953:217, fig. 1. 

Material examined. Not seen, Kofoed's holotype, ZMO, is an immature male about 250 mm long, taken from 1,3 
m at Michael Sars station no. 41,235 at lat. 28°08'N, long. 13°35'W, yellow mud bottom. Although I did not ee the typ l 
Alwyne Wheeler (in correspondence) gave me his recent measurements of the specimen. We tern Atlantic specime 
referred to this species by Bigelow and Schroeder (1948) and by Bigelow et al. (1953). are here regarded as pecimens 0 

Apristurus laurussonii. 

Diagnosis. Kofoed's measurement of eye length, 4.9% TL, indicates a proportionally larger eye than in any othe 
species of Apristurus. His measurements show that the base of the anal fin, 14.4CC TL, is slightly greater in proportio 
than that of the holotype of A. profundorum, 13.9c:Q TL, and slightly less than that of two of the types of A . indicus. 15 
and 16.2% TL. 

Kofoed's figure for the holotype of A. atlanticus indicates that the two dorsal fins are nearly equal in size, the first do 
sal origin over the posterior end of the pelvic fin base; length of snout in front of mouth about equal to the distan<J 
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between the dorsal fin ba es and to the di"tance from th p elora I a. illn to th· p 
r aches origin of lower caudal fin and ext nds only a lit I po~t nor to t h e( 

IJt~cu.~.~ion Bigelowand 'chro der (1944:21-22) called attentIOn to the tron I) lun n 
the gill slits in their account of Apristurus and not d that the cur. d gill ht margtn \\l'r tllu tr 
pI. 4) from the type of atlanticu~ . Bigelow and 'ch ro d r belie\ ed that the genu. might b dl\ Idtd nth 
character, with at[antlcwj , rll; ri, and other' haVing curved gtll "lit and brunn,·u nd oth r p I h \ In OJ r 
straight ones. Examinati n of larger erie, however , sho~. the chara ter to be .. anubIE· no unr II bl Th 
specimens of omepecie often have gtll Itt edge straight or nearly 0 and young Pl'Cllll 'n ha\ un 
The absence of denticles around the gill opemng. make an oval patch of bar black kill_It app rs t b 
mature example but Infrequent in adult of several ~pecles. 

As with several pedes of Aprtturus known from, Ingle . pecimen , the case for rec(Jf!nlt lOlI 01 A at/antI u 
strong but it i a1 0 not clear that it belong in ynonymy. Ea. tern Atlantic p cimen of Aprl turu r '" In (m 
pari on with number taken in the we tern orth Atlantic but whether thi renet'!. a real c n lt~ or I <iu to din r n 
in collecting effort i not clear. 

Apristurus brunneus (Gil bert) 
Figure 9 

Figure 9. Aprislurus brunneus. :130-mm immature femall' from <'0<1'[ of \\ n_hlngton. Dr.I" In~ h\ 'I an \\ t!:npr. 

Catulus brunneu Gilbert 1892 (from off La Jolla, Calif.). 

Apristurus brunneus: Garman 1913:99; DeLacy and Chapman 1935:63; Roedel and Ripley 19;) :4£1, fi 
Tee-Van 1941:99; Clemens and Wilby 1961:78; ox 1963 :281, fig. 9. 

Matcrlal examined. U 'NM 5170 ,holotype, adult (ad.) .50 em A/batra." stn. ~~196, lat. 32 4( • ,Ion 
55 m; ad. ,655,605 mm; imm. ',545 mm; ,, 567,545,355,352,265 mm, loast 01 Wa. hingt n in 7J 
·65 mm (probably taken from egg cap ule before hatching), 'anta Barbara Channel, ahf. 

f)ia~no,m;. In A. brunneus the area of the fir t dor al fin I u uaUy somewhat les. than the r 
although the size difference between the two fin, i not great and lomewhat variahle; th dt. t neb t\~ 
bA~e~ IS about equal to the snout length; the anal fin I long, the length 01 it- base about qu 1 to th dl 
snout tiP to the spiracle, the anal fin tip reachmg pa t the origin of the lower caudal lobe. prr turu 
III life and fade ' somewhat in preenative. 

It i~ important to note for purposes of identllication that A brunnew, hke all other prr turu 
rhe lack of a caudal ere t dl tmguI ' he ' it from Parmaturu. xomuru , \\hlch may b found In th 
range 

'1 '0 other pri 'turu' have thu far been de cribed from the ea. tern Pa di pn tur 
alitornla. her r garded a' known only fr m the holot) pe, ha a mu h horter anal fin th n 

tiP n( t real hl11!;': the lower lobe 01 the laudal fin A.prr,turu no L tu d l:r1bed Ir m p 
Chll , ha~ 1 Itghtly "horter 'nout and a longer inter pa e b we n dor I lin b th n 
\\ . hing[(lIl ,111d Briti,.,h C lumbla. The _ou th\\ rd r nge ol.lt bn nnw 

nlr I . men a to Pnnam i. sugge. t d by <; me recent oiled Ion m d 
mUll.) Whll'h indicate the need to ree amme the ,tatu 01.4 no tu 

nd 



Description. The following proportional measurements given as percentages of total length f;how something of the 
extent of variation with size in proportions. In each group of proportional measurements, the fil'lit if; from a 655-mm 
adult male, the second from a 567-mm subadult female, the third from a 26Smm young female, and the last from a 65-
mm hatchling male. 

Tip of snout to: front of mouth, 6.0, 9.0,9.4,6.6; eye, 7.:3, 9.7,10.1, 6.S; first gill slit, 17.4, 19.8,20.8,20.6; origin 
pectoral fin, 21.7, 23.3, 26.4, 23.3; origin fir t dor al fin, S1.1, 52.9, 46.0, 47.7; origin pelvic fins, 44.6, 4S.9, 45.:3, 45.3; 
origin anal fin, 53.4, 58.6, 52.8, 51.0; origin upper caudal fin lobe, 69.0, 70.5, 67.9, 72.4. 

Orbit: horizontal diameter, 2.7, 3.5, 3.0, 4.0. 
Mouth: width, 6.7, 7.9, 9.1, 9.9; length, 3.7, 4.2, 3.8, .'>.4; length lower labial furrow, 2.6, a.2, 2.6, 2.0; length upper 

labial furrow, 3.1, 3.4, 2.6, 2.5 
Nostrils: least distance between (= internasal), 2.4, 3.2, :3.4, :3.5. 
Gill slits: height of first, 1.5, 2.1, 2.6, 2.6; height of fifth, 1 7, 1.6, 1..'), 1.7. 
Length of fin bases: first dorsal, ;).~, 6.0, 6.8, 77; second dor"al, 6.7, 7.4, 7 .. '), 7.7; anal, 13.7, 12.0, 13.6, 1:3.9. 
Distance between fin bases: first and econd dor al fins, 76, 7.1, 6.4. :3.9. 
Anterior margin of fIns: pectoral, 10.7, 10.4, 9.8, 10.5; fir~t don,al, 10.2, 7.9, 10.6, 9.2; econd dor ai, .1, 10.2, 1l.3 

9.2; anal, 7.2, 9.2, 6.4, 7.2. 

The teeth are mostly five-cu ped, the middle cusp much the largest, uppe r and lower teeth Ilre. imilar except that th 
lower jaw teeth may be somewhat more lender and Ie .. erect. l'pper teeth are generally in 29 tu 31 vertical row~. lowe 
teeth in 30 to 34 rows. 

Dermal denticles are relatively small and den 'ely dl tnbuted, nearly erect. with thr e po erior point. 
Monospondylous vertebrae were 39 to .tl In five 'pecimens 

Discussion. Apri turus brunneus i not uncommon at depth. from 137 to 347 m uff Briti~h ( olumbia and occur. 8 

far north as the Strait of Georgia (Clemens and Wilby 1961). I saw moderately large number taken in orne traw 
catches at depths from 455 to 790 m off the coas[ of Wa hington. Apri turu brunnl'u ha,., been taken in mall numbe 
off Oregon and California, but ha not been collected south of the :-"1exlCan border. 'I he 10 ality for the holotype wa 
neither the ~anta Barbara Islands nor the Gulf of 'alifomia a uggeted by th title of the paper in which ilbert (l 92 
described A. brunneus (see Beebe and Tee-Van 1941:99l. 

Apristurus brunneus egg cap ule were described by DeLacy and hapman (19:~5) from four cap. ule", two taken fro 
a 452-mm female caught in about 2 m in Wa 'hington coa, tal water and two trawled from the arne area. One cap ul 
was attached by its tendril to the talk of a sea whip. The author al 0 gave proportional meaurement lor 2 
specimens 368 to 500 mm long taken from "' aratoga Pa sage. Wash . The egg capule 01 A . brunnpu i the malle ton 
produced by California cyliorhinid (Cox 1963). The capule are u ually de cribed a brown, tran.lucent 
transparent, a little more than 50 mm long and a little Ie - than 25 mm wide. lightly con. tncted at one end. 

Apristurus canutus Springer and Heem tra, n. p. 
Figures 10, 11, 12, 13; Table 1 

Figure IO.-Apristurus canutus, 428-mm adult male para type. Leeward Islands.Wrinkles of skin that characterize most Apristurus s 
preserved in alcohol not shown. Drawing by Mildred Carrington. 
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I iKure II. \'('nlrul, iew of head of I.).; mm femall' holol~ PI' of lpn., 
luru .• canulUl; 10 .,ho\\ pall('rn of prominent pore, 

FiKur(' 12. Dermal dl'nti,·I., 
tklt:)"" ~lhout U .. 'l mm I()ng . ~urfa (,t· rl'nl-ctlOo 

lik(' ,lrlll'tllrl' of the d,·ntid .. (,1111 's 

I' i~lIre I:\' I'holog-raph of 1\ pical alcohol-pre,,,n ('d ,Pl'l'IIlH'n of \pri"llru., ( ~ . canulll' ,ltO\\ In~ \\ T1nkl('s usu "I 
,,·,Iiorhinid, "ith 100'" skins IApri . .,turus. I'urmulllru .'. C'flh"/urus. I'urllprlsluru. nil I.nl n hI 

f{u/ohpc, LS~i\1206176, ad. >, 455 mm, R\ OreRon If tn. 10,34, Lee\\ard I land near r 
;, 2:l'\\. 1Il 6 7 m, 

l'arahpr,.,: l! '. 1\1 2061 0, ad . 4:2 , 395 mm, Imm. '.3 mm, ad. . 395 mm In Jr 1 1 
bll\nd~ n ar Antigua, lat. 16°53· ;-...., long. 61 °5'3' \\', m 7'0-840 m. 

/)lQ.RtlO,'l., 'I.' ond dorsal fin 2 to 3 time~ larger in rea than hr. t dor al; ongm 
P(· tl'rior od of p lvic fin ba 1.'::. and origin 01 anal fm: e '1.' rather large. Itngth 
I'L, about qual to no tnl length an three-fourth:" of I u. t di:"tance b t .... ten n tnt e 
(u ;1 .• ) time::. 111 length of S!l(lUt to front of mouth (edge of uppn lip) •. 5 to In len 

Ilout Il>n~th .6 to 10,0 1'L: dUanee bet\\€.' n dor.all1n bn e Ie. 
nd. lit (lrbit : width lit :"nout at ant rlor end. 01 n tril lon Id rabl 

TL: di.tan·e bet\\een peetllrallll1 ha"e and ri~1I1 

In 



De cnptwn Proportional measurements a percentages of the total length are given below for the 455-mm holotype 
\\lth the range among the type erie, holotype, and five paratypes, 319 to 455 mm, in parentheses. 

TIp (If nout to: front of mouth, 9.9 ( .6-9.9l; eye, 11.0 (9.7-11.0); spiracle, 15.0 (13.9-15.0); first gill slit, 1B.7 (17.7-
1 _f ; fifth gill lit. 22.9 (21. -22.9); origin pectoral fin, 21.1 (21.1-21.9); origin first dorsal fin, 49.1 (47.6-50.3); origin 
pelvic fin 3 5 (36.0-3 .5); ongin econd dorsal fin, 61.6 (61.6-63.5); origin upper caudal fin, 7l.9 (69.6-71.9); anterior 
end cloacal opening. 43.3 (40.5-43.3). 

Greate t u Idth of trunk: at pectoral origin, 10.6 (7.7 -11.1); at origin pel vies, 7.3 (4.4-9.6); at origin caudal fin, 1.8 

(1. -1 9) 
Greatest depth of trunk: at pectoral origin, B.1 (7.B-9.3); at origin pelvics, 10.1 (6.1-10.1); at origin caudal fin, 4.6 

12 v-4.6)_ 
Urblt. horizontal diameter of opening, 3.3 (3.3-3.B); vertical diameter of opening, 1.1 (1.0-l.3) . 
. 'plracle: greate t diameter, 0.4 (0.4-0.6); distance from eye, 0.7 (0.5-0.B) . 
. \fouth: width, 64 (6.4-7.3); length, 3.1 (3.1-4.4); length upper labial furrow, 3.1 (3 .1-3 .5); length lower labia 

furrow, 2.0 (1. -2.ll. 
So. trils. lea t distance between, 4.4 (3.7-4.4). 
Gill lit: height of fir t, 1.1 (1.0-1.B); height of fifth, l.9 (1.0-1.9). 
First dar 01 fin: length base, 3.7 (3.2-3.B); length posterior tip, (free inner margin), 2.4 (2.0-2.B); height, 1.5 (1.5 

2 6); length anterior margin, 6.4 (5.4-6.4). 
:iecond dorsal fin: length base, 5.9 (5.0-6.1); length posterior tip, 2.4 (2.3-3 .4); height, 2.4 (2.4-2.B); length anterio 

margm, B. (7.5-9.3). 
Anal fin: length base, 19.1 (lB.0-21.6); length posterior tip, 0.9 (0.5-0.9); height, 3.7 (2.5-3.7); length anterio 

margin, B. (7.B-9.4l. 
Pectoral fins: width base, B.B (7.2-B.B); anterior margin, 14.1 (11.2-14. 1); greatest width, 10.3 (7.B-1O.3). 
Pelvic fins: overall length, origin to posterior tip, 12.3 (9.1-12 .3). 
Caudal fin: upper margin, 27.7; anterior margin lower lobe, 9.0 (B.9-9.B). 
Distance between fin bases: first and second dorsal fins, B.4 (7.7-9 .B) ; pectoral and pelvic, 7.3 (7.2-B.5); pelvic an 

anal, .'3 1 (3.1-4.2); anal to lower caudal, l.3 (0.0-1.3); second dorsal to upper caudal, 4.B (4.3-5.B). 

Body moderately compressed; head and snout flattened; snout long with prominent pattern of pores medially on t 
lower SIde of the snout (Fig. 11), maxillary pores prominent; nasal apertures large, the upper nasal flap pointe 
reaching aero s nostril; labial grooves prominent along both upper and lower jaws, upper grooves somewhat longer tha 
lower, length of upper about half as great as distance from corner of mouth to symphysis of upper jaw; eyes large, angle 
view as much dor al as lateral. 

Fins moderately large; their distal margins generally frayed, not notably rounded; base of anal more than 2 times ba 
of second dor al; tip of appressed pectoral reaching or nearly reaching origin of pelvics. 

Teeth generally with three to five cusps, in more than 50 vertical rows in both jaws; no difference in tooth shapes 
males and females. 

Dermal denticles of flanks, three-pointed, with a weak central ridge, surface of blades sculptured (Fig. 12). 
Typeeries with 33 to 36 monospondylous vertebrae; holotype with 34 monospondylous vertebrae, 74 precaudal, a 

about 55 caudal vertebrae. 
( olor dark gray with minute white spots underneath denticles, ventral surfaces slightly darker than dorsal surfac 

l( ading edges of fm , except pelvics and lower caudal, narrowly edged with black ; narrow, denticle-free areas around Ii 
and gtll sItts black; inside of mouth black. 

Apristurus herklotsi (Fowler) 

Pultanchu herklot.~l Fowler 1934:23B, fig. 3 (southern Philippines near Jolo). 

1at nal examined. ;-":~1 93134, holotype, ,312 mm, RV Albatross stn. 5424. 

[)lOgTlO~1 ApnOiturw herkiotsl lone of the pecies having the first dorsal fin much smaller than the second dors 
th ongm of the tlrst dorsal is about over the rear end of the anal fin base. The caudal fin is long, its length from origi 
th lo\\er c udal hlhe more t han one-third the total length. The eye is comparatively small, its length (length of openi 
I th n the 1(' t dl tAm'e between the na al ape rtu res. The anal fin is long, the length of its base much greater than 
dl t n bet\\ en dm. al fin base. and about equal to the di tance from the tip of the snout to the first gill slit. In co 
bm tl n th pre ding huracter. set off herklutsl reasonably well from all other species of Apristurus. The holotyp 

her It, h _ mllno pondvl()us vertebrae, fewer than any other pecimen of Apnsturus examined for this st 
bit; 1) 



/hseusllwn. ' I he holotype of herklohl i not now in good cond it ion, 
ar.not be made accurately for some of the stru ture .. In m} op inion , h v. \ r, th' on In I (it 

nrecon i lent with the type peclmen and appear reliabl in all dt' lail . 1 do not 10110\\ to\\ ll'r 
lIre ence oc absence of nasal irri as useful character. for the. epa ra l ion fi t ApT/, turu p I 

lmetlmes very small and easily damaged or d i torted in pr s r\'ation . Fu rt hl'rmor • I u p 
de~el()ped within specie . 

Apristurus indicus (Brau r) 
Table 1 

c llwrhtnus tndLcus Brauer 1906:8, pI. 14, fig . 1 (indian cean off ~omalia and (,ull 01 dUll. 

:jI, ' ''t(lnChll.~ IndLeus: Fowler 1941:60. 
\pmturu.\ tndicus: Garman 1913:97; Bigelow and chroeder 194 :221. 

m n 

Matl'rwl examined. 2MB 22424, 336-mm, , here de Ignated the lectotyp . \ aldlL /a . t lion rf). t of 
Somalia, lat. 02 °59 ' , long. 47 °06 'E, 1,289 m ; 2MB 17411 , 325- mm , para lectotype. same. tat inn a 11:'1l1t\P . Br u r 
described the species from three pecimens but the smalle t , 132 mm , from t he Gulf 01 Aden in 1. 40 m prohabl\' \\ n t 

preserved (Christine Karrer , per . commun .). 

LJiaxno.m . Second dor al fin omewhat larger than the fir t d or al fi n in a rea ; origin of lirst dorsal 11\' 'r middle of ht: 
pelvic fin bases; eye small, length of opening 2.4 to 2. C-c TL, two- third no tnllength , one-half to two-third Il1tl'rn n 1 
distance, contained about 3.8 to 4.2 times in length of snout; length of nout to front of mouth about 9.i1 to 10.;) I L, ell -
tance between dor al fin bases less than di tance from tip of nout to eye opentn g; noul width at anterior end. of n tnl 
greatec than width of mouth; teeth numerous, in about 60 to 62 vert ical row in upper jaw. mo. t teeth With II\'l' I'll. P , 
color brown-black or black. 

DescrrptlOn. The following de criptive account and proportional mea urement a re based solely on the t\H) .-t nt 
~yntypes . The lectotype, a female , 2MB 22424, now measure about 345 mm TL and the. maIler parale{ tot) IH', 01 
female 2MB 17411, 327 mm . The following measurements are in percen tages of total length. the flr.t figure in e~1 h p Ir 
IS for the lectotype . Dashes indicate measurements were not made . 

Tip of snout to: front of mouth, 10.1, 9.2 ; eye, 1l.6, 10.4 ; spiracle, 15.7, 14.0; fI r t gIll lIt. 20 9. 2t),fi, tilth gill lIt, 
24 ,1, 2~t2 , origin pectoral fin, 23.8, 22.9; origin first dor al fin , 47.0. 49. ; origin pelVIC fin, 40 6. 41.6: on 'm pc nd r 
al fin, fi8 .0, 64.2 ; origin anal fin , 49. 3, 54.1 ; origin upper caudal lobe, 69.6, 71.2; an u , 4 .. 47 .. 

Ureatcst width of: trunk at pectorals , -, 11.9; trunk at pelvic, 6 .4 , 6.4; trunk at caudal 1m t)rr~IO, 20 2.4 
Greatest height of: trunk at pectoral , -, 8.6; trunk at pelvic, 9.3, 9.5; trunk at origin caudal. 4.t •• 4 l 

Orbit . horizontal diameter of opening, 2. 8, 2.4; vertical di a m eter , 0.3. 0.7. 
SpIracles: greatest diameter, 0.3, O. ; least di tance from eye opening. 1.0. 0.9. 
Mouth : width , 9.0, 8.9; length, 4.3, 3.4 ; length upper la bial furrow, 3. , 3.4; length lower lahlal turro", 2 2 

ostnls : lea t di tance between, 4.6. 4.9. 
C;rll ~lltS : height of fir t, l.3, l. 5; height of fi fth , l.3, 1.2. 
First dorsal f"' : length base, 6 .4, 7.0 ; length posterior ti p along free inner margin. 3.2. 3.4: height, 3.5. 

lntenor margm , 9.6, 9.2. 
PeiL·ic f"'s : overall length , origin to pos terior tip , 12.2, 13 .. 
~'ec()nd dorsal fin : length ba e, 7.2, 7. 6 ; length po ter ior ti p . 3.5. l.5: height. 3 .. 3. : length ant fl r m r 10,11 -

Anal fm : length ba e , 15.7, 16 .2; length postenor tip. 1.4 .0.9; height 5.2. ,-.l.!: length antPflOr m rill. 
eal/dal fin : upper margin, 29.9. 29.4 ; a nterior margin lower lobe. 10.1. 10.1: tip udal to nth. 
Di.,tance between fIn bases: first and econd dorsa ls, 9.0, .6: pectoral and peh'ic .. 1. 1 .i; 

1.5; anal and lower caudal , 0.0, 0.3; second dorsa l and upper caudal, 1.7, l,.'i. 

ret th of upper jaw in both specimen. in about 62 vert ical rows. the lower jaw t 
"rreg1llar \hH Ie th with four or five cu' p_. the median cu p longe t. Denticle ",ith thr 
h nuddle point longest and With a weak ndge. 

fin;t dt1r"al ti n origin in bothpeci men ' o\er the middle of the pel\'ic tin ba . In he I 
nh .lightl) larger in area than the fi rst d or 'a!. but in the paralectot)pe the etond dor 
IN dorsal. 

The two ,' yntypes had 3 and 40 mono pondy lou. vert brae. re .. pe ti\'el~. 
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Discussion. The two larger of Brauer's (1906) three type-RpecllnenH were loa~ed to me by the Zooll)gical Muaeur 

f H bolt University of Berlin and are in remarkably good condition for AprL.~lUrUJl prc!lcrved for 0 Ilmg a tI 
o urn , . . h ' h t d 
Brauer's own measurements were obviou ly taken from the 1:12·mm Juvenile l!~eclmen W , IC wa no pre e~e . 

t fthe differences between Brauer'c; descriptive a count and mine can be attributed I() ddferf'nce between Juvenll 
mos 0 ,. , ' f h If 
and half-grown or adult specimens. ,Juveniles ofAprtsturu.~ spe('les may differ gre~tly I~ prl}pOrl,lon rom. B. -grown 
adult specimens. My own identification of Gulf of Mexico specimens ,01 A pan lplnnLS a A. tndLl'u (. pr.mger 1 
followed my mistakes in understanding Brauer's account of the pecles . My {'rror cV.ldently wa re /Xm Ible for t 
reference to A. indlcus by Bass et al. (1975:7) as haVIng the !login of the fir t dOI'8AI b hInd the p 1.':1' axtl. In A. mdlc 
the origin of the first dorsal fin is well In advance of the posterior end of the On e of the p IVI fin, 

Apristuru im'estig(ltori~ (Misra ) 

Pentanchus (Parapnsturus) investtgatori8 l'vllsra 1962:6:16, pI. 1 (Andaman • ea , 

Matenal examined. No pecimenseen. The holotype and only. p('cimen mentioned by Mi ra i Z I ~ 1, 627 
collected at HMS irwesttgator tation In the Andaman Sea, lat. 11 4fi'.', long !f3°1O'1'" Ir m 1,0 m, b ttom gr 
mud, globigerina ooze, bottom temperature 4.4 c(" The holotype I H tenHlI 21iO mm long, 

DiagnOSIs. The illu tration with ;Vii ra\ descriptIOn of A lnUI' (tpatorls how th fir l dorsal tin t( b ab u half 
area of the second dorsal fin, the first dorsal origin about o\'er the lmddIt· ot the p ·Ivi tm b ,and he d ' ta 
between the dorsal finba e about7.5«ofthelengthotthe noutm a uredfrom the lip toth mldpmntof he ppt'rli 

Misra's diagno i separate tnt elitiga(ori~ from hcrklut.'l by everal dlfl r 'n{ In prop r ional m ure ment. 
most triking difference, indicated by comparison of illu tratlOn., I that the audltl In m InU tlgatorzs I only 1.- tI 

the head length but i 1.9 times the head length In herklu(,\l. 

A.pristuru ' japonicus 1': akaya I !17.') 

Apristurus japonicus ~akaya 1975:24, figs 10, 11 (oft ('ape Daito •. Japan). 

Material exammed. ~one. 

Types. Holotype: HUMZ 40082, 697 mm ad. ,of ape Daito.J p n. Parat)p : H ' :-'12 4 
HUMZ 39961,690 mm ad. '; HCi'vlZ 40076-400 1. 654-711 mm ad. ; 0\1 parot)pe rom arne I 

10, mm ad 
ali y 0 holot} 

Dwgnosis. Nakaya (1975:24) tated that A jap0nlcu;, diftered twm other Apr! tur in ha\lng the dl tance bet~ 
the ongins of the pectoral and pelvic fin greater than the di tance from the. nout lip t the origin of the pectora) tin, 
shorter than that from the nout tip to the end of the pectoral ba e, • 'aka 'a noted that interbranchial eptaometi 
had slight prolongations. 

Nakaya's measurement of A. japoniculi indicate a very hort nout in adulh, horter than the nout 0 any of 
specimens of Aprlsturus that I have examined. Al 0, A joponicu ha a greater number ot mono. pondylou verteb ra 
to 46, than any other Apristurus. 

Description. Nakaya (1975:24) gave a comprehen ive de cription which will not be repeated here. Points 
might be emphasized are that A. jOP0nlCUS is a moderately large pecle ot Apn turu , adult· 626 to 'ill mm, The 
dorsal is slightly smaller in area than the second dor al and it origin i lightly in ad\ ance of the po terior end 0 

pelvic tin bases. The interspace between dorsal fin ba e is greater than the length of thenout. 

Discussion. The description of A. japonicus should reduce the confu Ion over identification of Apri,turus 
from Japan. The proportions, long trunk ector and hort nout, may differ In young specimen but.' akaya' (1 
descriptive account provides a good starting reference for comparisons ot Japane e Apri turus, 

Apristurus kampae Taylor 

Apristurus kompae Taylor 1972:71, figs. 1, 3A, 4, 5 (from Gulf of California). 

M~terial examined. one. The species is treated here as being known only from the holotype. Taylor's se 
specimen may belong to this species but differs in several important features (see under discu sion below). The holo 
810 70-278,.a 335-mm ';' fro~ lat..27 °22 .. 4'N, long. 111 °20.5 'W to lat . 27°1O.1'N, long. 111 °29.6'W in 1,830 to 1,888 
the sole baSIS for the followmg diagnOSIs and description , here modified from Taylor (1972). 
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I)Ulf.lnlJ.\i~. Apri.~lUru.~ kampae i. di tingUi. h d from a\l other p I 01 th genu by i 
II hll e only about twice as long a. the ba. e of either the fir.,t or e nnd dor., I. th p t 
from the lower caudal lobe by a di . tan e about a .. great a th length ofth ba~ ot th l nd oONallm. I 
81." \ery high. Additional character., u. ful In compari. on with charact r not din thl pap r for oth r p I 
tical for comparison with most original de cription. are: caudal fin mod rat Iy long. it I n th b ut u I 
tHnCC from the tip of the nout to the origin of th pectoral ; fir t dor al fin origin in ad\ anc 01 p t ri r 'no hIm 
ha e. its area somewhat I s than area of second dor al but not a. little a. half th area of th ~~ nd do a1. I n th 
nout in front of mouth and distance between dor al fin ba e about equal, and about thr -I ur h len th 0 n I 

ha (.; gill slits long, their length about :3.4 to 4. « TL; eye m derately large. I ngth oi eye op 'IlIng ahout 35 

tj,'scrtptwn. Taylor' (1972) de cription of the hoi type of A kampa i. ompreh n i\ and d tail \\1\1 n b 
r 'peated here except to note that the holotype ha 34 mono pondylou vertebrae and that it i 3 .') mm long, I" hIt h 
in' it appears nearly mature . 

Apristurus lauru sonii ( aemund ' on) 
Figure 14 

Figure II. - ApristurlL8 laurussonii. 510-mm female , 1\1C'Z :IHI06. co iledI'd off "e\\ England. Dru\\ing b\ \tllr\ \\'uIo(n<'r . 

'(,yllium laurussonit Saemunds on 1922:73, pI. 4, fig. 2 and pI. 5, fig. 4, aemund on' text reference to fi ur " lor 
ScylltUm taurus onii and Pristiurus jenseni are rever ed. ( ear Ve tmannaeyjar I land off 'outhern Iceland . 

\pristurus profundorum: Bigelow et al. 1953 :214-217, part; Bigelc wand chroeder 1954 :40, part . 
• pristurus laurus onii: Springer 1966:615, fig . 24B; in Monod and Hureau 1973:20. 

Mat rial examined: HMR, holotype, ,, 673 mm, from 560 m off outhern Iceland; M Z 3 06, . 54(J mm, 08 t 
i i ew England; 2 ~ , 660-675 mm. from 1,024 m and 1,462 m off north coa t of Hi paniola. 4 " 46 -p,~ mm. fr m 

() 1,115 m off Alabama; 2 ',4 ,20-510 mm, from 1,097 m off Tamaulipas. Mexico. '. P,36 mm. from 1,1 m, (,ulf 
f Campeche. 

DiagnOSIs. Dorsal fin nearly equal in area; origin of fir t dor al fin over or . lightly behind middle oi p IVI fin ba , 
ldy ~ector (tip snout to cloacal lightly horter than tail ector; anal tin long. extending from tip. ot p hie fin n arl or 

i ompl tely to origin of 1 wer caudal lobe, anal fin ba e equal to or greater than di. tance from lip of n. ut fi III It 
nd greater than di tance between dorsal fin ba e ; length of eye openmg Ie than lea,,1 di. lance bet" ~n no tnl . n ut 
'Iatiwly "hort. Ie than .0' ( TL; mono pondylou \'ertebrae 3 to 43. 

ProportIOnal mea urement a~ percentage f total length are given below, fir t fi Tur' mm 
from Iceland . 'econd figure for 675 mm adult male from Hi paniola . 

l'tp of "/l uut to' front of mouth. 7.6. 6.9. eye. < .5. 7.5: tirst gill lit. 17.2. lo.t), Ii th gIll 
p ·cloral. 1 9.1'. ; origm fir. t dorsal lin. :-0.4. 49.6: origin pelnc 1m". ! .. 44. ,ori 'n Jl 

(it 1',,1 tin. 0;.0. 6,.1. ongm upper udal lobe, 7~.a, 75. : anterior margm doaea. (.3. 
r I~blt: horizontal d18meter of opemng. ~t2. "2.5. 
~plracll~ : diameter, . '. 0.4: lea~t dl"tance trom eye. O .. 1.2. 
,\fl'llfiJ: Wldlh, 7."2. 7.0: length. ~"2. U: len th upp r I blBI turr w. 2.7. _.7; 'n th 10" r I bl I ur 
\ 'o,t Ii.: I <lst dht nc b twe n. :~ ... 7. 
(,Ill .,lIt.': height of fir.-.t. 1.5. 1.5: h ight ot fifth, 1.4, 1.0 



First dorsal fin: length base, 7.0,6.5; height, 2.1, :l.:l; anterior margin, ]().:!, 11.1. 
Second dorsal fin: length base, 5.8, 5.8, height, :L.4, :l.4; anterior margin, 9.7, I!J,H, 

Analfin: length base, 14.6, 16.9; height, 4.6,;) 0; antenor margin, 10.0, H.G. 
Pectoral fins: anterior margin, 11.9, 1:1.9; greatest width, H:L, H.9. 

Caudal fins: length upper caudal lobe, 27.7, 24.2 
Distance between fin bases : fir~t and second dorsab, 9.1, 10 S, p ,<:torl!1 to pcl\ 1(', II. , I ?f;' 
Teeth: mostly tricuspid, small, in about 40 to 50/:18 to t4 diagonal row; In Hbout 7!J to (0/; 1 to HI \;f'rtl( 

indication of sexual dimorphism. 
Dermal dentlcles: small, about 0.4 mm long and 0.;3 mm "'-1(\(', thrcf'-I)I'lnl -el, ( 'nlr,,! ndgf' m"dprnt Iy 

lateral ridges weaker, denticles of male slightly larger, 
Vertebrae: monospondylous, 4:3, 41, (range 1!1 16 ~peClmen!'i, 3 ··13). 

Discussion. Apristurus laurussonll was taken in 560 mm 011 Iceland, but p elm '11 r 
latitudes are apparently restricted to nearly twice that depth. Saernunr! on' (1922) 'f1glnal rI 
overlooked because it was in Icelandic and the capt lon~ for louru I)n/I nnd 1'7'1 lIuru ) , 
holotype in the Museum at Reykjavik wa. in good condition when I eXHmin 'r! It HIli 

Apri turus iongicephaius , ' aka,va 

Apristurus longicephalus Nakaya 197.')::32, fig .1.),16 (To aHa), :hlkoku,.J pan). 

Material examined. :--;one. 

Diagnosis. Nakaya' diagno i \ ... ·a. baed only on the holot) p , H l ~I Z !1 

over posterior part of pelvic fin ba e; snout about 2 
The snout length, 12.4C

, TL, I greater than in an\' other 
monospondylou vertebrae in the holotype. 

Discusswn. r-;akaya' account of A longlcephalu I thorough n(1 d 
is, nevertheless, ba ed on only one Immature pecimen \\hlc.h em 
and to A Investzgatoris (Mi ra 1962) The e al. 0 are one-. peclmen peci 

Fowler's holotype of A. herklot:>l, C', ':\1 9:H34, i 10 poor condition nd no I la tory no \ tor e I 
measurements. I have not een the holotype 01 A. 1m e. tIRaton,. All three. peCle ,A hlr lot I, A InLe tl alon , and 
longlcephalus, were illu trated and the illu. trations ugge"t generHI Imdant) In bod) pr p rtlon~. All thr e h 
proportionally long tails, their lengths from the origin 01 the lower audallobe a mea ured on th illu tra ion~ a r 
TL for A. herklotsl, 35.6('< TL for A. lungicephalu ,and ~9.6' for A WI.." tl (llOn He all pr p r Ion I latllen:!1h, 
snout lengths in scyliorhinids may change during growth, the difterence. noted above do no IOflf:lc >phalu ap 
from other Apnsturu specie in an entirely ati factory way. 

The small number of monospondylous vertebrae, 32, 10 the holotype !II A lonRltI'phalu. conltrm it dl lin tion r 
other species of Apristurus from Japane e water . Aprt.~turus herklObl ha, :?c mon spondyloll vertebrae. I ha\'t~ 
vertebral count for A. investLgatori . 

Apristurus macrorhynchus (Tanaka) 

Scyliorhinus macrorhynchus Tanaka 1909:1 (neighborhood ot ~11. aki, .Japan!. type. ,'0 ~1,')3. Imperial 'ni \'er 
Collection. 

Apristurus macrorhynchus: Garman 1913:97; Nakaya 1975:36, fig . 11-19. 
Pentanchus macrorhynchus: Fowler 1941 :56, fig. 5. Note that fig. 5 IS captIOned plat) rh) nchu-, but depict - maaorh_\ nc 

Material examined. USNM 22623, l', 660 mm, Japan. 

Diagnosis. In A. macrorhynchus the two dorsal fins are nearly equal in area; the nout i long and omewhat tape 
its length nearly equal to the distance between the dorsal fin bases; the origin of the fir t dor al i lightly in advanc 
the posterior end of the pelvic fin base; and the posterior end of the second dorsal fin base i in advance of the poste 
end of the anal fin base by a distance nearly half as great as the horizontal diameter of the eye opening. In combinat 
these characters separate macrorhy nchus from all other species of the genus . 
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Description. Tanaka's description of macrurh)nchu d Igna! d t·), o. 21. 3 In th 
CIlllectlOn, and included orne mea:urement ot the type ~p clmen. 'r he only p 
Tanaka' de.cription of macrorhynchus i. :. :"122 23. 'I he p dmen w :. cVld nIl) th ubJ t f r 
5)in~()wler'. 1941m()n()graphbutwa 'mi.labeledas.A.p/at~rh)nchu, Iha\ In ludtdT n m 
type, a 470·mm young male, revi ed here a percentage of total length. ~ith imilar proportional m 
660 mm female from the U 'NM. In the following erie. the fir t Igur in e ch pair r' e 0 th t n 
liS, M 22623: da hes are used where data are not available, in thi. instanc due to Ihe pre ndltlon f th l 
specimen. 

TIp ufsnout to: front of mouth, 9.4, 9 7: eye,lO.6, -; tir. t gill ~lit. 17.:2. 113.7, Ilfth gdl ht. 
tin, 22,8, 20.0; origin first dor al fin, 46, , 48,5; origin pelVIC tins. :3 ,3, 36.4; origin l nel dllr 
anal lin, ,53.0; origin upper caudal fin, -, 70,9; origin lower caudal tin lobe, G9 .2, 

Orhit : honzontal diameter of opening, 3,2, -. 
ustnls, least di tance between, 3,0, -. 

First dorsal fin: length base, 4,7, 4.5. 
Secund dor al fin: length base, 4.7, 5.3, 
Anal fin: length base, 15.3, 16.9. 
DLstance between dorsal fin bases : 10.2, 10.2. 

Tanaka (1909) specifically compared macrorhynchus and platyrhynchus. Apristurus macrorh,\ nchu \~ a, aiel to h \ 
. mall dermal denticles but not as mall as those of A, playyrhynchus. 

Discussion. (See discussion under A. platyrhynchus.) 

Apristurus maderensis Cadenat and Maul 

Apnsturus maderensi Cadenat and Maul 1966:769, figs. 1,2,3 (Madeira); 'pringer 1973.20. 

Matenal examined. None. The holotype, an adult female, 668 mm, is No, 1 750, Mu eu MuniCipal du Funt hal . I 

the only known specimen. 

Diagnosis. Apristurus maderensis is unique in the genus in having median, po tenorly projecting loh xtenchn 
from the gill covers (interbranchial septa) across t he second to the fifth gill lib. It i one of the spe( ies havlIlg the ond 
dorsal fin larger than the first dorsal in area and in having the origin of the fir t dorsal over or !'.Iightly In ael\'anc of th 
posterior end of the pelvic fin base . 

DISCllssion . Cadenat and l\IauJ's de cription and measurement of the hulotype are comprehen IH' nd \n ll n t b 
repeated here . 

The holotype of A. maderensis had an egg capsule with more than 20 longitudinal. triation .. Th diu. tratlOn {( ad n t 
nd Maul 1966, fig. 3) showed the striation appreciably higher than in other Apri.\turu.\ egg cap. ule identlfild dunng 

t he ource of this study. Apristurus riveri and A, parVLplnnL had egg cap ules without prominent ~tnatlOn 
( 1975) observed fine triations on egg cap ules of A. platyrh}nchus and A. macrorh)nchu . 1 he egg ap ul 
brunneus a illu trated by Cox (1963) appear rnooth or very finely triated. The egg capule of A mad r nsr gr th 
re embles the egg cap ule of Halaelurus cane cens 

Apri turus microp (Gi lchri t) 

'cylltorhlnus microp Gdchri t 1922:4 , pI. VII, fig. 1 (coa't of ~outh Afnca). 
l'tntanchu'mlcrops: 'mith 1949:54, fig. 41, part. 

Material examined. • one. Gilchn t' holotype wa not 10 ated. 

[)ia~nosis, cordmg to Gdchn t' brief de~cription and figur . A nllcrop ha th 
nu~. 'lhe very hort dlstan e separating the dorsal tin ba. e .. I ~ than lh I~ngth 0 

unique among sp cle' ot .-tpristurLis. il hn't did not 1\ e the lle of the only ... pellmen h h d 
n\t .l'en b, Barnard (l9r) when he wrote hi monograph ~n ,u'h Afn an Ii h 
I bled licrop. does not fit Tilchri t'~ de. criptlOn. 
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Discussion. If Gilchrist's illustration showing a remarkably small distance between the dorsal fin bases is accurate, 
this species must be recognized . No type has been found, however, and it is possible that Gilchrist's illustrations were 

not good representations of proportions of parts . 
Three specimens, 325 to 465 mm, collected b~ research. vessels of the U.S .. R. between l~t. 26°~ and 33°S off Wee 

Africa in 800 to 1,000 m were identified as Apnsturus mtcrops (Georglo Golovan, Acad . Cl. U.S., ,R. , Moscow, pen 
commun.). Golovan had a larger collection of Apristurus from African coasts than hitherto reported and seems to hav 
been able to make identifications consistent with original descriptions. 

Apristurus nasutus DeBuen 

Apristurus nasutus DeBuen 1959:176 (vicinity of Valparaiso, Chile, in 400 m); Kato et at. 1967:25; hirichigno 1974:30 

fig. 17. 

Material examined, ZMK - Galathea 739, ad, " 503 mm, Gulf of Panama, lat. 07 22':\, long, 79~32'W, 915-925 
USNM, ~ , 465 mm, off Valparaiso, Chile, lat. 35°26' ,long, 73 01'W, 290-450 m; C :\M ad. ',520 mm, off Cuay 
quil, Ecuador, lat. 03°57'S, long. 81°20'W, 600-750 m, DeBuen' holotype, t, 594 mm, EBMCh 10.1 wa not ee 

Diagnosis. Apristurus nasutus is very much like A brunneu but differs in having a greater inter pace betwee 
dorsal fin bases and in being dark gray or gray-black in tead of brown or browni h. 

Adults of A, nasutus, A. brunneus, and A japonicus usually have horter nout (mea ured from front of mouth) tha 
other species of Apristurus. In A. nasutus the length of the orbit (3.4-3.8) i greater than the length of the orbit in 
japonicus (2.4-3.0). Apristurus nasutus belongs to the group of Apnsturu pecie having the first and econd dorsal fi 
about equal in area, and this serves to separate it from the Pacific pecie A plat}fhynchu , A longicephalus, 
verweyi, and A, herklotsi. The very long nout of A. longlcephalus and the long nout of A . macrorh}nchus et th 
species off from A. nasutus, 

Description. In the following proportional measurement expre ed a percentage of total length, the first figure 
each group refers to the adult male, 503 mm, the second figure to the 465-mm female, and the third to a 
male, 520 mm long. 

Tip of snout to: front of mouth, 6.6, 7.7, 6.7; eye. 8.0, 90, 7.1; piracle, 12.1, 12.3, 10.9; first gill lit, 17.7, 1 .1, 16 
fifth gill slit, 24.4, 22.1, 24.2; origin pectoral fin. 23.9, 23.4, 22.3; origin first dorsal fin, 50,7, 51.6, 49.9; origin pelvic 
43.4,44.1,45.7; origin second dorsal fin, 67.5, 66.7, 66.2; origin anal fin, 56.7, 59.1, 59.1; origin upper caudal lobe, 75 
77.4,73.5; anterior end cloacal opening, 48.8, 51.6, 50.3, 

Orbit: horizontal diameter of opening, 3.4, 3.4, 3.8; height opening, 1.0, 1.7, 1.2. 
Spiracles: diameter, 0.3, 0.6, 1.0; least distance from eye, 1.0, 0.9, 1.0, 
Mouth: width, 7.2, 6.7, 9.0; length, 5.2, 4.5, 4.6; length upper labial furrow, 2. ,3.2,5,0; lower labial furrow, 2 

1.7, 2.5. 
Nostrils: least distance between, 3.4, 3,7, 2.9. 
Gill slits: height of first, 1.8, 1.9, 1.7; height of fifth, 1.2, 1.5, 1.5. 
First dorsal fin: length base, 5.8, 4.9, 6.0; length free mner margin, 3.2, 3.0, 3.3; height, 2.8, 2. ,2.5; length ante 

margin, 8.6, 8.6, 8.1. 
Second dorsal fin: length base, 5.0, 5.2, 5.4; length free inner margin, 3.2, 3.2, 3.3; height, 4.2, 2.8, 4.4; len 

anterior margin, 8.4, 9.5, 8.3. 
Anal fin: length base, 13.7, 14.8, 12.1; length free inner margin, 1.4, 1.1, 1.3; height, 4.2, 4.7, 4.6; length ante 

margin, 8.0, 7.3, 7.7. 
Pectoral fins: width base, 6.0, 8.0, 7.7; length anterior margin, 11.7, 11.8, 12.9; greatest width, 6.4, 8.0, 5.8 
Distance between fin bases: first to second dorsal, 11.9, 10.8, 9.8. 

Teeth in all specimens mostly tridentate, but some with five cusps near angles of jaws. Upper and lower teeth simi 
small, about 75 vertical rows in both jaws. Monospondylous vertebrae 36 in three specimens. 

Color dark-gray or gray-brown without prominent markings. DeBuen (1959) noted : color in Formalin uniform 
with posterior borders of dorsal, pectoral, anal, and caudal tip colorless. 

Discussion. The specimens of Apristurus nasutus examined for this study were from the coasts of Chile Ecua 
a,nd Panama, and th?se specime~s were. compared with examples of A . brunneus from the coast of Washingto~. Sep 
tlOn .of the .two species may be . Impossible on the basis of the dorsal interspace measurements. A larger collectio 
speCimens IS needed to determme whether or not A. nasutus should be recognized as a valid species. 
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Apri '(UrLIS parl'ipinni Springer Hnd He' m tr ,n. p. 
"igurel."),'r III 

I· '"Ue(' I.,. ,1pri., (uru ., part'if"nn", :I!I,;-mm fl'mal." !ak.'n IIf! PI'Il "1',,111, II ,. IIr''''mJ:: b\ I r \\ 

A{ln turu~ indi('u.\· Spnnger 1966;61:3 part, and fig. 22B. 

flo/{)t PI': US M 206178, :,476 mm, Gulf of i'vlexico off Pen, acola, Fla., in 1,115 m 

!Jaral\{)I'.\: US M 206179, ,465 mm, same locality as holotype. S, 'M, ,3.- mm, fr 
the (\trl bhean coast of western Panama from 875 to 930 m; :. 268 mm, Gulf of amp ch fr m l m 
('aml)('che from I,097 m; ,485 mm, off west coast Florida from 722 m; 2~, 886-521 mm oft fren (,ulan 
mm, of! French Guiana, 676 m; ',340 mm, ¥, 459 mm, offPen.acola, Fla, 914 m; 2 ,425, 70 mm, ff 
I)f Colombia. 

/)l(Jf,!no"is. Second dorsal fin 2 to 4 times larger than fir t dorsal; origin of tiro t dor a1 at a .. rtlc al b 
end of pelvic fin base and origin of anal fin; orbit moderately long. 2.9 to 3.6eo 'fL, it length about qu I 
and ~omewhat les than the least di tance between nasal aperture; snout long, 8.5 to 10 7 TL I 

some""hat greater than distance between dorsal fin ba e , anal fin ba e 16.1 to 18.6°, TL; <II tanc b tv. 
base and pelvic fin base about 11 to 14( ( TL; monospondylous vertebrae 87 to 41. 

Apri.,tllru8 parvipinnis and A. canutul> differ from other pecies of Apnsturu., in having, in ombll1 tI 

dorsal rin 2 to 4 times as large in area a the fir t dorsal fin and in having the tiro t dorsal !)rigin p trIOr to th 
pt'ivic fin base. Apristurus parvipinni ha a long trunk egment, the distance between pectl)r I and p hie fin b 
u bout 11 to 14( ( TL a compared with 6.0 to 8.5( c TL in A. canutus. The longer prepelvic trunk of parllp,nm I al 
r ,nect d by its greater mono pondylou vertebrae count, 37 to 40 a compared with 33 to 3) In anut..z 

IJc·"criptiOf7. Proportional measurement as percentages of tot I length of the holotyp fir t fi ur p r t pe 
(second figure), and range in 12 specimen 26 to 512 mm long (third figure), are gi\ n 11 fo II 0\\ . 

TIp of .,nout to: front of mouth, 8 .. 9.2, .6-10.4; eye. 10.1, 10.5, 9.6-11.~: ~pira I ,Ii ::., 1 
lit, It 7,1 .9,17.4-19.4; fifth gill slit, 22.5, 22.4, 20.9-23.5: origin pectoral tin. 21.4, _ .6,200-22 , 
1..'1, ,'11.6, 49.6-52 . ; origlll pelvic fin ,42.0,41.1,39.4-43.0; origin second dor.al fin. 6.3.0, 45 11 
1.6, ~:U, 51.3-54.7; origin upper caudal lobe, 72.2, 73.1, 69.4-73. ; anterior end cloacal op 1lI11 

Urcatr"t ll'idth of trunk at; pectoral fill origin, 9.5, 9.5, .9-10.4: pelnc fin (ngm, 5 
,·t, 1.6.~.4 

(,reate"t height of trunk at; pectoral fin origin, 9.0.9.7, i).1-9. : p lvic fin ongm, I( 
.6. 4.~, 4.0-4.9. 

()rblt; hOrIzontal diameter of openlllg, 3.1. 3.0, 2.9-3.5: \ertical diameter OJ) 11111' I 2 
,'p(rarie.,; greatest diameter, 0.4, , 0.4-0.6 in lour ~peClmens: lea!->t di~tan e fran 
,\ Iouth width, 7.1. 7.5, 7.0-9.2: length, :~.6 3.9,2. -3.9: length upper labial furro", 

bial furrow. 1.7 ,2.2 , 1.7-2.2. 
So.,trik lea~t dl tance between, a. , 3.\.., 3.6-4.,'). 
(;111 . lit.,: fIr~t, 1. 7, 1.9, L~-~.2: tift h. 1.5, 1.5, 1.0-1. 1. 
FIr. t dor.,o/ fin: length base, a. ,4.1. 2,6-5.0: length po tenor ip (inner 

. 1 ,i. L'-:'.I: length anterior mart-oln. 6.1, 6 O .. '1.5-7.b. 
('olld dar al flfJ: length ba,;e. 5.7, ;. ,5.3 7.3; P t nor tip, '2 .• 24,2 - 2 

1 r ,in. ~l,~, g.o, :'-~).7. 

l'. taro I [111-': width ba~ . . 0, i.1, 1.1- . ; len th, nten r mar m, 11 

PILI fUl': di"tlllHe ori~in to l ,tenor tIp, l~, , 110, 10.1-1'2 
at d 1 fl I: upp r mar In, n . . _ .~. '2 .2-

r 



Di tance between fm ba es: first to second dorsals, 8.0, 8.8, 6.7-9 .4 ; pectoral to pelvic, 13.7, 13.5, 11.3-13.7; pelvic 
to anal. 3.8, 2.4, 2.4-3.9; econd dorsal to caudal , 4.0, 3.4, 2.2-5.2 ; anal to lower caudal origin , 0.0, 0.0, 0.0-1.0. 

Both of the type have 37 monospondylous vertebrae but the numbers in 44 other specimens are from 38 to 40. 
Teeth mall, crowded , with more than 50 somewhat irregular vertical rows in each jaw; teeth with three to six cusps 

but tho e with four cu ps mo t numerous; tooth surfaces with one to several vertical ridges, the ridges extending near! 
to tooth tips; teet h of upper and lower jaws similar; no indication of sexual dimorphism of tooth shape in the specimen 
available. 

Apriturus parVlpinms specimens are usually black without prominent markings . T he fla t tened snout appears broa 
in comparison with species such as A. riueri and A . macrorhynchus which have somewhat narrower snouts slightly taper. 
ing toward the tip. 

Di cusswn. Apristurus paruipinnis is one of the more commonly collected Apristurus in the Gulf of Mexico 
Caribbean area along with A. laurussonii. 

Apristurus platyrhynchus (Tana ka ) 

Scylwrhmus platyrhynchus Tanaka 1909:4 (from Japanese waters ), holotype No . 2154, Imperial University Collectio 
Apri turus platyrhynchus: Garman 1913:98 ; Nakaya 1975:28, figs. 12-14. 
Pentanchus platyrhynchus: Fowler 1941 , part, not fig . 5, see under A . macrorhy nchus . 

Matenal examined . FMNH 74130, imm . ", 525 mm (Sagami Sea) Owston collection No. 1019. 

Dwgno is. First dorsal about half as large in area as second dorsal, the length of its base about two-thirds length 
econd dorsal base, its origin posterior to posterior end of base of pelvics ; snout moderately short, its length from tip 

snout to upper lip less than distance between dorsal fin bases; anal fin long, its base as long or longer than distance fro 
the tip of snout to fi rst gill slit ; eye moderately large , the length of its opening about equal to least distance betwe 
na al openings; dermal denticles very small , smooth and velvety to touch; the holotype, an 800- mm male, presumabl 
adult, IS one of t he largest Apristurus specimens recorded . 

Descnptwn. Tanaka's measurements of the 800-mm male, here revised as percentages of total length, folio 
together with proportional measurements of a 525 mm , immature male, FMNH 74130. T he first measurement in ea 
pair of figures represents Tanaka 's holotype , the second represents the immature male. Dashes are used where data 
absent. 

TLP of snout to: upper lip, 7.1, 8.4; eye, 8.5, 8.8; spiracle , -, 11.8; fi rst gi ll slit, 15.6, 15.2; fift h gill slit -, 20 
origin pectoral fin, 20.0, 19.6; origin fi rst dorsal fin , 50.0, 46 .7; origin pelvic fins , 33 .6, 37.5; origin second dorsal fin , 63. 
61.5: origm anal fin, 50.0, 50.5; origin lower caudal lobe, 70.0, -; origin upper caudal fin , - ,69.2; anterior end of an 
-,41.9. 

Orbit: horizontal diameter of opening, 3.0, 2.9. 

Nostrils: least distance between, 2. 9, 2.9; greatest distance between , - , 6.4 . 

Mouth: width, 6.5, 7.0; length, -, 3.0. 

Spiracle: diameter, 0.5, 0.2; distance from eye, -,0.6; distance between spiracles , 6.5, - . 

First dor al fin: length ba e, 2.8, 4.2; height, -, 1.9; lengt h anterior margin, -, 6.7. 

Second dorsal fm: length base, 4.3, 5.3; height, -, 2.5; length anterior margin, -, 7.8. 
Anal fm. length base, 18.0, 15.0. 

Pectoral fin: width base, 6.8, 7.4; length anterior margin , -, 12.4. 

Distance between fm bases: first and second dor als , 11 .0, 11.0; pectoral and pelvic, -, 9.1; pelvic and anal , 
4. ; anal and lower caudal, -, 0.0; second dorsal and upper caudal , -, 5.7 . 

Tanaka ~1909) stated that the holotype had very small scales, much smaller than in macrorhy nchus. The larger fl 
denticle ot Fl\l~H 74130 are about 0.4 mm long, with three point , the middle point longest . In the original descript 
the teeth are described a tricu pid, the median cusp largest , et at wider intervals than in macrorhy nchu . The Ion 
teeth In FM 'H 74130 are only about 1.2 mm . 

iJl CU.\.\lOn. Before ~akaya' (1975) work on Japanese catsharks appeared, I had exa mined 11 specimen 
Aprz turu frum .Japane e water' but could identify with confidence only one as A. platyrhy nchus and one as 
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mCJcrurhvnchu.~, before 1975 the only hpecie of Apn. turu, known from .Japan . III tru th t m n 0 th 
temptei to identify were immature but now with . Takaya ' "tudy it would b po ~ lh l to 10 m r I h r m 
identification problem with young Apn. .. turu from .Japan a~ 1. where elth r h au ' ~I )I'('I r m In und 
because young speCImen are not known or are poorly kn wn . 

Apristuru profundorum (Goode and Bean) 

Scylliorhinusprofundorum Goode and Bean 1 9 :17, pl. 5, fig . 1 (oft Delaware Bay in 1,412 mI. 
Apristuru.~ profundorum: Garman 1913:99; Bigelow and ' chroeder 1 4 '222, fig.::l A: not of, pnng r 1 

2:3 (see Parmaturus mani ). 

Material examined. Only pecimen een certainly identified a A profund orum wa. the holot vp , l 

12, I 22. 

holotype is in very bad condition and the following de criptive account i ba ed chieny on t h d cn ptlon nd 1I1u tr . 
tion of the holotype by Bigelow and chroeder (194 :222·223 , fig . 3 , 3 A) . 

LJlOgnosis. First dorsal fin not much smaller in area than second dor al; origm of' fi r t doral fi n om \\ hU l lO UCl\tlll 

of the po terior end of the base of the pelvic fin; eye length (length of openmg) about 2.7c L T L, ye lengt h nl lilt d 
about 10 times in head (tip of snout to fifth gill slit); anal fin ba e 13.9cc TL, about equal to d i. t ance from lip 0 !IOU 0 

piracle; distance between dorsal fin bases 8.2C( TL, only a little Ie than the width of t he mouth : "nout (in In nt ( 
mouth) about 8.9% TL, abruptly narrowed in advance of no tril , tapering, the tip broadly round 'd : li t tle if Hn) IOt'r· 
pace between the po terior end of the anal fin ba e and the origin of the lower cauda l fin lob ; anal tin moderntel hIgh. 

4.3(( TL. The holotype has 33 monospondylous vertebrae . 

Discus ion. The holotype of A . profundorum, a male 510 mm long, U M 35646, taken off Delaware Hay in 1,.W2 m, 
seem to have deteriorated greatly between 1948 and 1964 . At pre ent it i Impo sible to determine mll( h ab ut 
morphometric from the specimen so the measurement made by Bigelow and 'chroede r (194, :222) Hl' limed to 
apply . 

In June and July 1952, collections of fishes were made under the direction of W. C. chroeder a t depth~ from 722 to, IJ I 

m off the coa ts of Nova Scotia and ew England. "' everal pecimen ident ified a A pri . ., turu . ., profundurum \\lm ob 
tained and were reported with some detail in a eries of publication (BIgelow et al. 1953; Bigelow and. chro der lU5 • 

chroeder 1955; pringer 1966) . I reexamined the same serie of pecimens for thiS study and tound that I had In! Id n 
tified the pecimens and that the series contained no A. profundorum , but instead t hoe de.c ribed and fig-und In 

greatest detail ( ~pringer 1966:612 , figs. 22A, 23, and 25 left) were the form described in la ter pages a. Par naturu mam 
and ome others of the erie were Apri turus laurus oniL. Parmaturu m ani ha a well·deti ned caud I ere t lind d 
not belong in Apri turus. 

Whether A. laurussoniL should be considered a synonym of A profundoru m remain~ uncertam !'he f d th t h 
lotype of lauru onii has 10 more monospondylou vertebrae than the holoty pe of profundurum upport., p r tl n of 

he two form. 
Four specimen, 243·290 mm , taken off the west coast of Africa outh of t he anary 1. land. at depth. fr m 1,2< t 

,500 m were Identified by Georgio Golovan a A profundorum (per . commun .) lanficatlOn of the problt:m~ 
Ication of nominal Apn turus from the African coast , A . zndlCU , A m icrop. A. atianticu" and a penmen re 
~ arrer (l973), will have to await compari on of larger collect ion from t he area than have been avail bl~ 

Apri turus riveri Bigelow and S hro der 
Figure 7, ,16, 17, 11., ; Table 1 

h·ur.1 6 \ pra." uru,r" ,,-•. dult f. ma l ,400mm.1 k noIT( rib an r 



Figure l7.-Mouth of adult male Apristurus riveri, ~30 mm, sho'" ing 
comparatively large mono cuspid teeth . 

Figure I .-Apristurus riveri, immature male, 350 mm, 
Florida. showing tricuspid teeth found in all females and in i 
ture males. 

Apristurus riueri Bigelow and Schroeder 1944:23, pI. 7 (off north coast of Cuba. RV Atlantis stn. 2993, in 1,060 
Bigelow and Schroeder 1948:225, fig. 39; Springer 1966:613, figs 4, 5, 7. 

Material examined. MCZ 36092, 1', 407 mm, holotype, north coast of Cuba; c, 460 mm, 2, 338 mm, west of 
Tortugas, Florida, 914 m; 1', 400 mm, ,{, 250 mm, off Mississippi coast, 622 m; 1,430 mm, 3 1', 400, 400, 405 mm, 
Caribbean coast of Panama, 860-914 m. 

Diagnosis. Apristurus riueri is best recognized by its long narrow snout, narrower than in other species, 
narrower pore pattern on the lower side of the snout, the number of longitudinal rows of prominent pores extending 
the level of the posterior end of the nasal aperture forward not more than four as compared with about eight or 
most other species of Apristurus. The rows of pores are somewhat irregular but I have found the character reliable 
half-grown and adult riueri. 

Sexual dimorphism in tooth size and shape is greater for A. riueri than for any other species examined for this 
Adult males have monocuspid, cone-shaped teeth that are much larger than the teeth of the adult females or of the 
mature males (Fig. 7). The teeth of immature males have the same shape as the teeth of females. 

Apristurus riueri belongs to the group of Apristurus species having the second dorsal fin much larger than the first 
sal in area and in having the origin of the first dorsal well in advance of the posterior end of the pelvic fin 

Some A. riueri have denticle-free black skin around the gill slits and the gill filament tips may extend past the 
covers. I have noted this condition chiefly in young specimens of both A. riueri and A. paruipinnis and do not regard 
reliable in diagnosis. The gill region of some A. riueri is well covered with denticles. 

Counts of monospondylous vertebrae are 30 to 32 in 16 specimens of A. riueri, a somewhat smaller number 
observed for other Apristurus (Table 1) except A. herklotsi. 

Mature specimens examined were from 390 to 475 mm long. 

Description. Proportional measurements of the holotype were given by Bigelow and Schroeder (1948:223). 
are comparable measurements expressed as percentages of the total length for two adult males, 430 and 460 mm, 
the range in three adult females, 400, 405, and 405 mm, in parentheses. 

Tip of snout to: front of mouth, 8.1, 7.4, (9.4-10.0); eye, 10.7, 10.0, (10.4-11.5); first gill slit, 19.8, 18.7, (18. 
fifth gill slit, 25.3, 23.9, (22.2-24.5); origin first dorsal fin, 48.9,48.9, (47.5-48.6); origin pelvic fins, 41.9, 40.9, (40.2 
origin anal fin, 53 .6, 52.4, (51.8-52.3); second dorsal fin, 62.8, 61.3, (59.3-60.2); upper caudal lobe, 71.6, 71.1, (68.3-
anterior end cloacal opening, 45.3, 43.5, (44.9-47.7). 

Orbit: horizontal diameter of opening, 3.5, 3.3, (3.3-3.5). 
Nostrils: least distance between, 4.0, 3.9, (3.7-4.3). 
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Mouth: wIdth, 5.:~, 6.7, (6.9-7.:l); length, 4.6, 5.2. (3.2-4.3); I ngth upper labial urr w, 2.3,2.2, 
lower labial furrow, 2.8, 2.2, (2 .. ')-:l.0). 

Flr.~t dor.\a/ (m: length base, 4,0, 3.3, (4.2-4.3). 
Second dlmal (in: length base, 6.3, 5.4, ( .1- .5). 
Ana/ (In: length base, 14.2, 13.0, (14.2-15, ). 
Pectora/ (in: length anterior margin, 11.2, 9. , (10.0-11.6). 
iJi.\tanc(' betlreen (in bases: pectorals and pelvic, .6, . , ( .9-11. ); fi t and nd d{ r 81 ,7. , .9, ~. -7. ) 
Tip 1)( appre.\sed pectoral to origin pelvic (in: 4.2, 5.4, (5.0- .9). 

In A. riveri, a1:> in otherpecie of Apnturu , it i difficult to count the number of \' nical tooth n)~ 0 

tendency to arrangement in diagonal file (Fig. ). ount of vertical row in the pecimen~ e amin d w r to 
rOWl! on each half of the upper jaw and 19 to 22 row on each half of the lower jaw. 

Apri.~turu8 rIVen i not a large a some of the other pecie . Ie timate length of female at maturitv abut mm 
but males may be slightly larger. The longe t specimen mea ured wa 475 mm. 

Egg capsule of A . riven are about 50 to 60 mm long by 12 to 15 mm wide The cap ule are mooth- urfa ed. gr> ni h, 
!lomewhat tran lucent, and have orne indistinct longitudinal bands of darker color. 

Ih,\cusswn. Apnsturus riveri was taken les frequently by exploratory fi hing ve el operating in the rulf f Ie ic -
Caribbean area than A. parvtpinnis and A. lauru onil. One po ible explanation i that the depth range o! A . rIO n i in 
!lomewhat deeper water than other Apristurus of the region and fewer trawl hauls were made in deeper water. In n 
earlier paper (Springer 1966), A . riueri was the only species of the genu that wa adequately and corre tly defined ut 
idditional collection have confirmed earlier note on riveri and add a little to the earlier account. I ew mat rial h w 
I hat immature males have teeth similar to those in female, and it is evident that the tran~ition from tricu pid to 
monocuspid teeth must be abrupt. Proof can only come with the capture of a male with both kind of teeth, developin 
cone- haped teeth near the germinal serie and multicuspid teeth in the functional erie. 

Since no pubh hed explanation of shark tooth dimorphism has yet appeared , I offer the following hYJXlthesl t(J ac­
count for it in A . riveri. In the few known observations of shark copulation, one specie of the family cyliorhint se, 
Scyliorhinus canicula, has been ob erved . The es ential preliminary is that the male elze one of the female' pe toral 
fins with it jaw and then twists into position to permit copulation. Multicuspid teeth, e pecially tho~e that ar more or 
less flattened, tend to cut rather than pierce. Cone-shaped piercing teeth, as in the adult male of A. riL·t?ri, are Ie IIkel' 
10 ut thr ugh the thin pectoral fin of the female, and not only do les damage to the female. but also pnwlde a firm r 
grip. Thi may be most important to the survival of the species in a parsely di tributed deepwater population 

It was previou ly reported (Springer 1966) that female A. riven with egg cap ule in the OViduct· had a f1att n d nn 
of white ti ue around the cloaca. ubsequent collections of both A riueri and A. parvlpinni.\ exhibited a imilar condi­
tion but only when egg capsules were pre ent in the oviducts and had capsule tendril extending out id the 0\ idu It 
IS here po tulated that the pad of white tissue, which is comparativ ly firm, i used to pres and rub the tendril ag tn t 

relatively hard object. This may cau e the tendril to bend and coil around the object 0 that the egg cap ule an b pul­
led out of the oviduct. It i possible that orne external pull is nece sary for deepwater spec it's 'Ul h as A rIVal tn hi h 
t he abdominal wall are weak and perhap too poorly muscled to expel egg cap. ules. 

Apristurus saldanha (Barnard) 

'0 lli()rhinu.~ saldanha Barnard 1925:44 (off aldanha Bay, outh Africa in 914 mi. 
t'entanchussaldanha: Fowler 1941:59. 
\pnstuTLlssaldanha: Bigelowand chroederl948:221(keyonly).notot. 'orman1939:, ,noto ~ etal.1-5 ,Ii 5 

,\/ateriai exammed. one. Barnard', holotype. now pos<;ibly 10 t. wa' an lO-mm mal and the larg 
any ~pecie, of Apristurus yet recorded . Barnard de cription 01 the cia per how the holot 'pe to b 



Discussion. In 1969, I examined three specimens (BMNH 1935.5.2, 56-58) which appeared to be those identified b 
Norman (1935, 1937) as A. saldanha and were taken off Saldanha, South Africa, in 735-1,000 m at RV Discovery Statio 
J. When I saw the specimens, two were labeled A. saldanha and one A. microps. All appeared to be immature, the tw 
larger, a male 430 mm and a female 440 mm, differed from the smallest one in having somewhat larger eyes and a propor 
tionally longer trunk. None of the specimens had wide-bladed denticles that usually characterize most matur 
Apristurus. Bass et a1. (1975:7, 8, figs. 5, 20A), tentatively and, I think, reluctantly, referred the specimens to A 
saldanha and provided an important service by including a description and illustrations in their report. I do not agre 
that the specimens should be called A. saldanha chiefly because of their differences from Barnard's (1925) holotype i 
the proportions of dorsal fin interspaces. The differences seem to me to be too great to attribute to differential growth. 
cannot identify the specimens, however, as belonging either to an African species or to a species known from other areas 

Additional material may be reported soon for 1 of 11 Apristurus collected off the west coast of Africa . A 560-mm fernal 
Apristurus taken off Saldanha Bay by a research vessel of the U.S.S.R. had an interdorsal distance nearly equal to th 
distance from the tip of the snout to the spiracle (Georgio Golovan, Acad. Sci. U.S.S.R., Moscow, pers. commun. l 
Although this specimen does not fit exactly Barnard's description, its differences may be attributable to its small size 

Apristurus sibogae (Weber) 

Scyliorhinus sibogae Weber 1913:595 (Makassar Strait in 655 m). 
Pentanchus sibogae: Fowler 1941:60. 

Material examined. ZMA 11l.076, imm. 'i', 210 mm, Indonesia, Makassar Strait, lat. 00032'S; long. 119°39'E, in 6 
m, the holotype and only specimen known. 

Diagnosis. First dorsal fin about one-third the area of the second dorsal, its base about one-half the length of tH 
second dorsal base, its origin posterior to the rear end of the pelvic fin base and over the anal fin origin ; eye opening ve 
small, its length about one-half the least distance between nasal apertures and less than one-third the length of the sno 
to upper lip; length of snout about equal to distance between dorsal fin bases; color reddish-white. 

Discussion. Apristurus specimens are usually black, dark gray, or dark brown but the holotype of sibogae is n 
pinkish-white and was described as reddish-white by Weber in 1913. Bright light or sunlight may cause the dark color 
Apristurus specimens to fade. One of Brauer's (1906) syntypes of indicus kept on exhibition for many years had faded 
grayish-white by 1970 (Christine Karrer , pers. commun.); but except for this syntype of indicus and the holotype 
sibogae, I have seen no light colored Apristurus. The holotype of sibogae was pinkish when examined by me in 1970 an 
do not believe that the color could have been the result of fading. The specimen was in good condition but very fragl 
and, although I handled it carefully, it broke in two pieces. 

Apristurus verweyi (Fowler) 

Pentanchus verweyi Fowler 1934:237, fig. 2 (vicinity of Sibuko Bay, Borneo). 

Material examined. USNM 93135, imm. 0,295 mm, the holotype, Sibuko Bay, Borneo. 

Diagnosis. In Apristurus verweyi the first dorsal fin is much smaller than the second dorsal and its origin is poster 
to the rear end of the pelvic fin base. It is thus similar to A. platyrhynchus but differs from that species in having the r 
end of the second dorsal fin base over or slightly behind the rear end of the anal fin base. 

Discussion. The holotype and only known specimen of A. verweyi seen is not in good condition . The separatio 
this species from platyrhynchus seems tenuous. 

AS YMBOLUS WHITLEY 

As.\mbolus Whitley 1939:229 (type-species, Scyllium anale Ogilby, by monotypy). 

DiagnOSIs. Asymbolus lacks a supraorbital crest that extends as a narrow shelf of the chondrocranium above 
orbit, it lacks a crest of modified denticles along the upper edge of the caudal fin, it lacks barbels, and the poste 
rn.argms of the nasal flaps do not reach the mouth and do not cover a depression or channel connecting the nasal ca 
With the mouth. Asymbolus has two dorsal fins. It has prominent but short labial furrows continuous around the rna 
corners and extending along the upper and lower jaws for a distance not greater than the least distance between the n 
aperture. The pelVIC fins of males are not united directly by a union of their inner margins (as in Juncrus) but are c 
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nected by a membrane that form a partial apron beneath the cia per . Th e 0 

WIth a prominent secondary lower eyelid which i Ii parat d lrom th primary 10 .... r 
caled. 8ubocular gutter. The gutter extend from a little betor the ant nor comer 01 

eye to the spiracle which i in the ubocular gutter at it po terior end. 
In Asymbolus the membrane connecting the pelvic originate. tram th dorsal ide () on 

margin and pa ses under the cla per to the other fin. Thi arrangement ditler Ir m tha forming n pr n r p r I I 
apron in Scylwrhinus and Juncrus which have proxImal inner margin at pelvic. dire tl . umt d ~ r \ r\ III I n 
not unique in the family, however, ince an arrangement . imilar to that in A )mbolu, I pr nt III P r d rma 

Among scyliorhinid genera known to be repre ented in Australian water., A mbolw (hfl r fr m ulo/lOla It r 
Atelomycterul>, and Cephalol>cyllium in that Asymbolu.~ lack a upraorbllal crc.t 01 th· ch n r r mum In h \tn' 

partial apron beneath the clasper, Al>ymbolus differ from all genera known trom Au trah n .... t~ pt Jl/l ru In 

which the parhal apron i formed by the direct unIOn of part ot the inner margin. 01 the phi a III • \ Ilorhmu In 
Halaelurus membrane may be noted between the pelvi fin and claspers and b t .... en th t\\(1 du p r at th IT b 
but not extending under the cla pers to connect the pelvic .. 

A ymbolus analis (Ogilb}) 

."Icy Ilium anale Ogilby 1885:445 (type locality, Port Jack on Harbor, -. W .. Australia) . 

.scylwrhinus analis: Regan 1908a:460. 
Halaelurus anaits: Garman 1913:85; McKay 1966:68. 
Aiiymbolus analis: Whitley 1940:89, fig. 29, 78, 81. 

Material examined. USNM 40016, ",565 mm , Sydney, Au tralia; C i M 40027. Imm '. 47.') mm. I' rt. ( 
Australia (the e two specimens must have been incorrectly mea ured by Fowler who reported (l941:t() I n th 
and 515 mm; the difference from present lengths eems too great to be accounted for by hranka e): B;\I 
1890.9.23.273, imm.~, 470 mm, Au tralia; BMNH 1915.4.20.1-2, ad. :,550 mm. 0Je .... South Wales: H;\! 'H 1 37. 21 1. 
Rtn. 113, lat. 42°40' , long. 148°27.5'E, off Tasmania . 

Type. Ogilby designated as a holotype an adult male 22.5 in (ca. 570 mm) long. gIving the regl ter nllmb r 
H. 447. J . A. F. Garrick recently examined the holotype for me (per. commun.) and noted that It .... ca_. 00 mm I n 
Based on comparison of original measurements with remeasurements made after man' years ot ~torage In al( h I 
hrinkage in length of l.75CO as here , or 1 to 3ec, i to be expected. 

Dwgnosis. Asymbolus analis should be readily recognized by the characters given in the diagno l. 

of the pecimens that I have seen (long in preservative) are light or dark brown above With cattered darker po 
the ize of the dark-adapted pupil, and light tan or yellowish below without ~pots. Dorsal !-.addle hlot h 
present for these are indicated in Whitley's (1940, fig. 81) illu tration and are mentioned In ~1l'Ka\" (l . ) 
Asymbolus analis apparently never ha white pot such a charactenze Juncru~ L'lTlCcnt, 

De. cription. Mea urements expre ed a percentage of the total length follow. In each rie of fi ur th I t 
refers to an immature male 475 mm long, from Port Jack on, Au tralia, l ~j\;M 400:27; theecond figure to a 1 mal, 
ibly mature, 560 mm long, from "'ydney, Au tralia. C ~M 40016 and the third to a t35-mm dult mal 

Tasmania, BMNH 1937.9.21.1. (see di cu ion of Tasmallian peclmen' as "island" form. of u tr It n 

Tip of snout to: front of mouth, 3.6, 3. ,5.0; eye, 3.8,4.1.5.:2; piraele.7. ,,,,.0,9.6; fir t gdl ht. 122,12· 1 
tilth gtll slit, 17.1, 16.b, 17.0; origin pectoral fin. 15.4, 15.9, 16.0; origin first dorsal. 47.6. 47.J, 41.1: orlgm p hlc, ~ , 
to .7 . a5.6; origin .econd dorsal, 70.7, 66.1, 63.0; origin anal. 66.9, 57.1. 56.:2; onglll upper caud I lob 
nterior end anal opening. 42 .1, 43.4. 39.5. 

E::.es: horizontal diameter openlllg. 3.:2, 3.2, 4.1; vertical diameter openll1g, 1.1,0.7, 1. 
Spiracles: greate t diameter. 1 I, 0.4. 0.3; di tance eye to ,pira Ie, O. , 0.9, 1.1. 
Mouth: width, 5.5, 5.7.7.1; length. 3.6. 3.4. 3. ; length upper labial furr w, O. ,0_ ,1.1, lo .... er I bl I urr .... 1 

1.2. 1.6 . 
. \'a.~al aperture': minimum distance between, 1.6. 1. . 1.9. 
(;,1/ .,lit,,: height of first. 1.5. :2.0. 1. ; height of filth. 1.1. 1.1, O. 
ttr.,r dorsal fin: length base. 6.1. 6.3. 5. : length free inner marglll, 2.1. 2.1. 2.2: h 

mar~ll1. .4. . '. 7.9 . 
.'it llllld dor. 01 iin: length ba:-e. 6.9. 7.0. '.3: length fr e tnner margin. 23, 2.1. _.2. h 1 

nterlllr margin. 9.1. .6. 7 .. 
rwl jill: length ba" , 10.9. ll.b, 12.3: height. ., 3. _, 3.3; len h nten r m r Ul, ~ 
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Pectoral fin: widt h base, 4.4, 4.8, 5.5 ; length anterior margin, 10.1, 11.3, 9.9; greatest wii:itli, 8. , 8.8, 9.6. 
Pelvic fin: origin to rear t ip , 11.8, 11.8, 11.5. 
Caudal fin: upper margin, 22.3, 20.5, 24.7. 
Distance between fin bases: first and second dorsals, 11.8, 12.0, 15.9; pectoral and pelvic, 18.1, -, -; pelvic an 

anal, 11.8, -, -; anal and caudal, 7.4, -, -; second dorsal and caudal, 5.9, -, -. 

Asymbolus analis is slender and elongate, the head moderately flattened and the posterior trunk moderatel 
compressed. The head is relatively short, less than one-fifth total length (less than three-sixteenths total length i 
specimens examined) and the tail, measured from origin of upper caudal , is from one-fourth to one-fifth total lengt 
The mouth is large with a high rounded arch, the length of the mouth nearly as long as the snout. Labial furrows ar 
short but moderately prominent and continuous around the mouth corners, t he lower longer than the upper. Eye larg 
its length a little less than length of snout; length of subocular gutter including spiracle is a little greater than sno 
length. The nasal apertures are large, separated from one another by a distance about one-half the snout length and hav 
broad outer nasal flaps entirely covering posterior nasal apertures but not reaching upper lips. 

The second dorsal fin is slightly larger than the first and the interdorsal distance is about twice the length of base 
the second dorsal. The first dorsal originates behind the posterior end of the pelvic base and the second dorsal origina 
over the posterior third of the anal base. The lower caudal fin lobe originates considerably in advance of the origin of tH 
upper lobe. The pectorals are moderate in length and wide with rounded corners. 

The teeth are small, in about 60/62 rows, those in the central part of the upper jaw and in most of the lower jaw a 
tricuspid with middle cusps longest; lateral upper jaw teeth mostly have five cusps ; upper and lower jaw teeth a 
generally similar except lateral lower jaw teeth which are much smaller, fl attened, wit h low cusps. The modification , 
the lateral lower jaw teeth appears to adapt them to a crushing function and the arrangement of teeth in a more or Ie 
shingle like array is similar to the condition in lateral lower jaw teeth of some A telomycterus. 

The dermal denticles are tridentate, their blades imbricate. The blades have a wide, but low, and inconspicuous rid~ 
extending posteriorly from the central point. Pigment may be present within the denticles of those areas which ha 
darker brown spots. The denticles are similar in shape over most external body surfaces. Small denticles are present 0 

the anterior margin of the tongue and on the gill bars. 
The specimens examined were all light brown above with the roundish darker spots about the size of the dark-adaptE 

pupil somewhat irregularly distributed over dorsal and lateral surfaces. Lower surfaces were lighter and unmarke 
In two specimens vertebral numbers were: monospondylous, 39, 39; precaudal , 86, 86; caudal, ca. 42, ca. 56; total, c 

128, ca. 142. 

Discussion. Asymbolus analis is recorded from New South Wales, Tasmania, and the southern coast of Austra 
west at least as far as Albany, Western Australia. It has been taken on the continental shelf and to depths of about l ' 
m. This species and other scyliorhinids of southern Australia and Tasmania are described by McKay (1966) as mostly i 
habiting shallow coastal waters, in contrast to scyliorhinids of the subtropical and tropical Atlantic species which i 
habit continental slopes at depths usually greater than 175 m . 

Asymbolus is oviparous. Its egg cases are described and illustrated by Whitley (1940:40, fig. 29). 
Three males, 470, 475, and 510 mm, are immature but a 550-mm male is mature. All of these specimens are from t 

Australian mainland shelf. The only Tasmanian A. analis seen was a 365-mm adult male . It seems possible that I 
series would show differences between mainland and Tasmanian populations. In the Australian-Tasmanian ge 
Juncrus, however, the larger form seems to be the Tasmanian one. 

A TELOMYCTER US GARMAN 

Atelomycterus Garman 1913:100 (type-species Scyllium marmoratum Bennett 1830, by monotypy). 

Diagnosis. Atelomycterus has two dorsal fins nearly equal in area, the first originating over the middle of the pel 
base or over the posterior end of the pelvic base. It has a well-developed supraorbital crest on the chondrocranium p 
jecting as a narrow shelf above the orbits. The nasal flaps are long and usually extend to or past the edge of the upper I 
each covering a depressed segment in the upper lip forming channels in the upper lip connecting the mouth with 
nasal cavities. Prominent and long labial furrows are continuous around the mouth corners, extending along the up 
jaw for a distance slightly less than length of the orbit and along the lower jaw for a somewhat greater distance. 

Adults have the trunk vertebrae of adults calcified in a "Maltese-cross" pattern (White 1937). However, the ty 
calcification has not been determined either in young Atelomycterus or in many of the less common scyliorhinid spe 
such as Aulohalaelurus labiosus. 

Discussion. Atelomycterus has a slender, almost eellike form tapering from the posterior end of the jaws. A sli 
constriction in the area of the first gill slit gives Atelomycterus a somewhat reptilian appearance, but otherwise it res 
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hi ,c IllJrhinu.~ canic-ula in hape. A cording to White (l~3 b). At /om)ct rus i found amon 
like body i. adapted to the sinuous movement. needed ~ r wimming into hole. and around h rp 
probablv gains some flexibility from it comparativel large numb r of vertebrae . It not nl ' h 
an other sryliorhinid. up to 17'2 in some male. but the trunk vertebrae are numerou .... ith 
pICUIIU. transition from the longer monospondylou, vertebra to the . horter diplo ndylou \' 
(' ·Iiorhinids. 

White (l9:~6a) included a family. the Atelomycteridae. in a briefyn ptic Ii t of famili of gal 
19:11)\);19) gave a definition for the family. empha Izmg the vertebral calcification pat m, in a pal r ntll1 

tran!litlCmal elasmobranch connecting the atuloidea with the archarinoidea." Although Whit tr ! d nl' 
moratu., and six other pe ie \0 that paper, she specifically tated that A . marmoratu wa no a tr Jl Itl nal h r 
flne adapted to a re ·tricted environment. 

I provisionally recognize two pecie of Atelom}cterus, A marmoratu and A. madea\/. I am not 
that A. mac/rayi warrants recognition or that A marmoratwi (a u. ed here) repr ~ent a ~mgl 

Atelomycterus macleayi Whitley 

Alel()mycleru~ macleaYL Whitley 1939:230, fig. 3 (type-locality Melville Island. r-..orth m Territ ry, u Imh ; \\ hltl v 
1940:9~, fig .. 86, 87; McKay 1966:67 (reference only); Taylor 1964:54. 

Matl'rwi examined. USNM 174070, ad. ',475 mm, 6 mI . W of Darwin, ! orthem Territory, depth b ,ut (J,5 m, 20 
March 194H, US M 174071, ad. " fi10 mm, 7 mi north of Darwin, depth about 3 . .5 m. 'I he holotype, i\1~' 1.5 t) , \\ 

not eXHmined. 

IJia~'lOSlS. WhItley' descnption of A . macleaYL merely states that it differ from A. marmoratu. In color, \0 r I 11\ e 
position of the fins, and in the shape of the egg cap ule which lack tendrils at the anterior end 

I did not make direct com pari on of specimens of A. marmoratu~ with the two specimen, of At '[om\ctt'rus \0 th 
11.:-l. NatIOnal Museum collection and my notes are insufficient to how differences other than mali dlft r n e In th' 
relative poitions of first dorsal and pelvic fin. 

Ate/om.Htprus needs further tudy and, as an aid to such a tudy, I have included a comprehen ive dl' lnptlUn 0 

mar/enYl based on one adult male and one adult female. 

IJesmptlOn. Body elongate, subcylindrical; head short, Ie than one-fifth total length; tail fr m origlll of upp r 
'audal fin about one-fifth total length; distance from tip of snout to anterior end of cloaca slightl) mor than t .... o-fifth 

total length. 
Head and snout tapering from posterior end of jaw cartilage forward to a blunt. rounded pint; head m Hat h 

flattened, snout 10 front of mouth short, its length a little more than one-half width of mouth, mouth mod rat.el\' arch, d, 
Its width somewhat Ie s than half its length. 

asal naps large and long, entirely covering posterior opening of na al apertures and extending pa t upp r hp, \ r 
Jill( depressed areas or channels in upper lip between nasal aperture and mouth; right and left na allla!> conOu nt wIth 
Ipper lip and separated from one another by a distance about equal to length of fifth gill ht. 

Eyeli moderately large, lateral, not vi Ible from below, openings elongate, length more than two third 
prominent ~ubocular gutter fully lined with denticles originatlOg ~omewhat in advan e of antl'fl r e, e corn r nd 
ing under full length of eye to spiracle which is withm the gutter at ib po.terlOf end, ~lJbo('ular gutt r t - h p d 10 r 
l'ltiun nnd about as deep a wlde,piracle. small, separated from eye openmg by a di tan light I) re t r th n 
pirade diameter; gill lit moderate, the heIght of the fir t somewhat less than length of orbit, th first four ub 
hl' tilth somewhat shorter. 

Perioral llnl:o short, their distal margins broadly rounded, originli under or .Iightl) p ~tenor to fourth 111 ht, fl t 
l'lund dorlial fins about equal in area. the ba.e of the fir t shorter than the ba e 01 the ond, th Ir b p r d 
I\t anoth r by about twice the length uf first dorsal base, buth dorsal fins bnadl) round d at the p th 

I lllrgll1~ conUl\'e and their inner po terior tip~ angular: tirst dorsal origin o\'er the pl. t nor end 0 th p h b 
iOl1'ul nrigin O\er or slightly in ad\'ance of the midpoint 01 the anal base; anal In mUl h lov. r than Ith r d 
n'll little more than one-half area of either dorsal: caudal fin narrow, no ail nt e. ten IOn n ar on 
ot\'h wI') strong. 
Pnpnrtional dim nsion~ are gi\'en here a' percentage: 01 total length 0 the -;5-mm d 11 m n 
rlnthl~e~ by dimen~ions of the ,'iIO-mm female , 

11pO/'1l0l (to: ffllnt lIt mOllth, 3.4,l~.9). e)€'. 4.0, 4.11: "plr I, -;:J, (7.1), lust 
,li.8. (17.b); llrigln pel'lllrai. 1 '.,.litl.7; ri 1I1 u t dorsal. 

12, (lH.g); ongin nal. ~.l. (' .• 1): on 1I1 upper ud I I b , 
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Greatest width of: head, 9.3, (9.8); trunk at pectorals, 8.2, (8.8); trunk at pelvics, 6.5, (6.7); caudal peduncle, 2.7 

(2.5). 
Greatest height of: head, 6.5, (6.5); trunk at pectorals, 6.9, (8.0); trunk at pelvics, 6.9, (8.2); caudal peduncle, 4.< 

(3.9). 
Eyes: horizontal diameter, 2.5, (2.5); vertical diameter, 0.9, (0.6). 
Spiracles: greatest diameter, 0.4, (0.4); least distance from eye, ~.5, (0.5). . 
Mouth: width, 5.7, (5.7); length mouth, 2.9, (2.2); length upper labial furrow, 2.5, (2.5); length lower labial furro 

3.4, (3.1). 
Nasal apertures: distance between nasal flaps at inner posterior corner, 1.5, (1.5). 
Gill slits: height of first, 2.1, (2.0); height of fifth, 1.5, (1.6). 
First dorsal fin: length base, 6.7, (6.1); length inner posterior margin , 3.2, (2.7); height, 6.3, (2.9); note, dis · 

margin of fin of female seems to have been nibbled away. 
Second dorsal: length base, 8.4, (7.8); length inner posterior margin , 3.2, (2.7); height, 6.3, (6.7). 
Anal fin: length base, 8.6, (7.8); length inner posterior margin, 2.5, (2.2); height, 3.2, (3.5). 
Caudal fin: length upper margin, 20.0, (20.0). 
Distance between fin bases: first and second dorsal, 13.7, (13.7); pectoral and pelvic, 18.7, (20.4); pelvic and an 

18.1, (17.3); anal and lower caudal, 7.4, (7.3); second dorsal and upper caudal, 6.5, (7.5). 

Teeth very small, in about 70/70 rows, no indication of sexual dimorphism; teeth similar in upper and lower ja 
tridentate, the middle cusps much the longest (crowns of largest teeth in 475 mm male about 0.7 mm high) , basal ridg 
of tooth crowns moderately strong; lateral 15 (more or less) rows on each side less than half size of central teeth. 

Dermal denticles close together, arranged almost in pavement, with thick denticle blades mostly with only 
posteriorly directed point (in adults), but a weak lateral point on one or both sides of central point present on some d 
ticles; points slightly elevated, rough to touch when rubbed toward head, smooth when rubbed toward tail; dorsal a 
lateral denticles with one to seven low ridges on anterior part of blade, ridges reduced or obsolete on ventral denticl 
blade surfaces of denticles of snout and leading fin edges smooth; inside of mouth, tongue, and gill bars covered wi 
very small, nearly erect, cone-shaped denticles separated from one another by distances greater than the diamete 
their bases. 

No gill rakers present. 
Total number vertebrae, 172 in male, 167 in female; monospondylous 44 in both; precaudal112 in both; caudal 6 

male, 55 in female. 
Claspers of 475-mm male (apparently an adult with well-calcified clasper cartilages) moderately robust, not nota 

long, extending 24 mm past tips of pelvic fins; no apron formed beneath claspers by partial union of inner margin 
pelvics or by membranous connection of pelvics. 

Female of 510 mm with only right ovary functional, containing nine large eggs about 8 by 8 mm to 11 by 13 mm, 
eggs arranged linearly so that the ovary extends nearly the full length of the body cavity; two oviducts, the left ovi 
containing one egg capsule with enclosed egg; embryo, if present, not sufficiently developed to detect; the egg cap 
about 66 by 21 mm, a lateral constriction at both anterior and posterior ends of capsule [as shown in Whitley (1939, 
3; 1940, fig. 87) J; anterior end of capsule without horny tendrils, posterior end with relatively short horny tendrils; I 
not large or oily, confined to anterior half of body cavity; valvular intestine with about 18 turns. 

Color tan dorsally with numerous brown spots which coalesce dorsally to form short bars and posteriorly to f 
saddles; spots in irregular longitudinal lines on sides and extend onto all fins of female and all fins, except anal and 10 
caudal, of male. Ventral surfaces of body unspotted. 

Discussion. The adult male was collected where water depth was said to be !lJ2 ft (45 em) and water tempera 
95 °F (35°C); the female was caught over a sand bottom with a few rocks from a depth not greater than 12 ft (3.7 m) ~ 
where the water temperature was 90°F (32.2°C). These records (Taylor 1964) are of much higher water temperatu 
than I have found for any other scyliorhinid and indicate that Atelomycterus must be adapted to an unusually warm 
shallow-water environment. Apparently such environments are occupied by scyliorhinids only in the tropical I 
Pacific area. 

One other scyliorhinid, Aulohalaelurus, of Western Australia and recorded from shallow water in the Arnhem L 
area, also lives in warm, shallow water. While Aulohalaelurus has a relatively small eye, usual in shallow water, diU! 
sharks, the eye of Atelomycterus is not as small as might be expected. The upper eyelid in Atelomycterus, howe 
appears to be capable of shading the eye making it less exposed to strong light than the eye of Aulohalael~rus. 

It seems likely that a study of the clasper structure might be useful in determining species of Atelomycterus. 
clasper of Scyllium marmoratum (A. marmoratus) illustrated by Leigh-Sharpe (1926, fig. 8) differs greatly from 
clasper of A. macleayi not only in length and shape but also in the number and distribution of component eleme 
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A telomycteru8 marmora I u ' (B n n tl) 

Figur 19 

Figure 19. - Ate(omyc/er-u8 mar-mom/us. 137-mm femalC' . Culf of Tha iland . Dr •• " in~ 11' 'lun \\ .• ~n.·r 

cylhum marmora tum Bennett 1830:693 (type-locality, umatra); Gunther 1 70:401. 
telomycterus marmoratus: Garman 1913:100; White 1936b:6; Fowler 1941:62, fig. 6; Teng 1 ~:"3. Fig_ 13; ( h~n 
1963:32; McKay 1966:66, fig. 1; Besednov 1969:31, fig. 16. 

Matenal examined. VFC 516, 9,437 mm, Gulf of Thailand, lat. 12°11' ,long. 1000 19'E.: 1:1fi62, ad .. Hl5 mm. 
hilippines; SU 13659, , 475 mm, Philippines; U 13689, " 466 mm , Philippine. Holot) pI.' not I.' n, pr lIllled I t 

ccording to Gunther (1870) it is the skin of a half-grown pecimen that wa pre ented to Bi\l. ' H by 'r. S. HHIIl 

Dwgno 'i. Atelomycterus marmoratus is readily eparable from cyliorhinid of other genera by thE.' charnel 'r n It·d 
hat III der the generic diagnosis. The provisional distinction u ed here to eparate A . marmoratus from A. mad aH I 

ccimen of A. marmoratus the origin of the fir t dor al fin is over the middle of the pelvIc fin ba~e \.\ h£'fl'a In 

acleayi it is over the posterior quarter of the pelvic fin base . 

DescnptLOn. Following are measurements expressed as percentage of the total length tor a 4'l7 -mm IE.'rnal· \ 
armoratu from the Gulf of Thailand. 

Tip of nout to: front of mouth, 3.2; eye, 4.6; piracle,7 . ; fir t gill lit, 12. ; fifth gill lit , 1 .1. origin pe( tor II 111, 

.6; origm fir t dorsal, 43.2; origin pelvics, 39.4; origin econd dar ai, 66.4; orig1l1 anal, 62.2; origin upp r BudaI fill 

be, 80.5; anterior end cloacal opening, 4l.2 . 
Greate t Width of trunk : at pectoral origin , .9. 
Greatest height of trunk: at pectoral origin, 6.9. 
()rblt . horizontal diameter, 3.0; vertical diameter, 0.7. 
Mouth: width, 5.7; length upper labial furrow , 2.5; length lower labial furrow, 2.7. 
C;lIL~/ltS: heightoffir t, 2.1; height of fifth, l.6. 
First dorsal fin: length base, 7.3; length free inner margin , 3.0; height , 6.9. 
'econd dorsal fin: length base, .2; length free inner margin. 2.3; height. 5.7. 

Anal fin: length base, 7.6; length free inner margin, l.6; height , 3.4. 
Coudal fin : length upper margin, 20.6; anterior margm lower lobe. 7.3. 
DI ' tance b tween fin ba es: fir t and econd dor al , 15.1; pectoral and pelvic, 17.6; s rand dor I lid 

1\,1 and I wer caudal, 34 .. 

feeth ' mall, in ab ut 7 74 row, lateral 10 to 12 imllar m upper and lower ja\.\ .• lat ral I or L r \.\ n 
th very 'h rt cu p not readily counted or een. remamder of teeth tridentate. the middle u p much lh 
\ert bral number in four pecimen examined were . mono,pondy-Iou, +4 to 47; lot 1. 157-11>2 

DI eu sion. The color pattern in A marmoratus i remarkably vanable The e. t nl t \ Tl tlOn In p 
n by compaTlng the drawing here (Fig. 19) of a ' peClmen from the Gult of Thailand ' thr e p h 

1. fiK. 6), p ,:;sibly from the Philippine,: two _peclmen from We"tern Au tralla ( :'1 Kil) 1 
1 trated b~ B ' edn v (1 9, fig. 16). from the Gulf of Tonkin . 

At'LOHALAEL 'RC F WL R. 19:1 t 

h In II n ,do' wier 1 ~~4 : :237 (ty pe-, pie, C atul ,dabro, ,\\ alt . b\ n In I d 
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Diagnosis. Aulohalaelurus has a well-developed supraorbital crest of the chondrocranium t hat extends as a narrow 
heli above the orbit. It resembles Atelomycterus in this as well as in its elongate, somewhat cylindrical body form, in it:. 

fin positions, in its conspicuous, long, labial furrows, and in the absence of an apron formed by t he partial union of the 
pelvic fin beneath the claspers of males. In Aulohalaelurus, however, the nasal flaps do not quite reach t he mouth and 
Aulohalaelurus has no depressed sections of the upper lip that connect the nasal cavity wit h t he mouth as in 
Atelomycterus. Aulohalaelurus also differs from Atelomycterus in having a smaller eye with much less development of a 
ubocular gutter and a secondary lower eyelid. 

In direct comparison of an adult male Aulohalaelurus labiosus with an adult male Atelomycterus macleayi t he follow· 
ing additional differences were noted. In Aulohalaelurus the spiracle was proportionally larger and t he teeth wer 
proportionally much larger. The lower jaw teeth were larger than the upper jaw teeth in Aulohalaelurus; the reverse i 
true of AtelomJcterus and other scyliorhinids except Schroederichthys biuius adult males. Aulohalaelurus has scattere 
black spots on the belly whereas Atelomycteru does not. 

Aulohalaelurus labiosus (Waite 1905) 

Catulus labiosus Waite 1905:57, fig. 23, Freemantle, Australia (holotype, a 620 mm . WAM). 
Halaelurus labLOsus: Garman 1913:88; Fowler 1941:51; McKay 1966:68. 
Aulohalaelurus labiosus: Whitley 1940:89, figs. 78, 80. 

Material examined. WAM P.12020, ad. , ,540 mm, Point Peron, Freemantle, Western Australia, 3.7 m, 1 Marc 

1965. 

Dzagnosis. Aulohalaelurus labiosus is most easily separated from other scyliorhinids by the characters given und 
the diagnosis of the genus. 

Description. The following proportional measurements are in percentages of total length of a 540-mm adult male . 

Tip of nout to: posterior end of nasal flap, 3.06; front of mouth, 3.14; eye, 5.1; spiracle, 8.0; first gill slit, 13.9; fif 
gill slit, 18.5; origin pectoral, 17.8; origin first dorsal, 49.3; origin pelvics, 43.5; origin econd dorsal, 66.9; origin an 
63.2; origin upper caudal lobe, 79.6; anus, 46.3. 

Eyes: horizontal diameter, 1.9; distance between rims of upper eyelids, 5.7. 
Splracles: greatest diameter, 0.7; least distance from eye, 1.0; distance between, 6.5. 
Mouth: width, 7.4; length upper labial furrow, 3.3; length lower labial furrow, 3.7 . 
• Vasal aperture: level of anterior opening to tip of snout, 2.0; level of posterior opening to tip of snout, 3. 1; Ie 

distance between, 2.3. 
Gill slits: height of first, 2.2; height of fifth, 1.1. 
First dorsal fin: length base, 6.9; inner po terior margin, 3.1; height, 5.6. 
Second dorsal: length base, 8.3; inner posterior margin, 2.8; height, 5.2. 
Anal: length base, 8.1; inner posterior margin, 2.0; height, 3.0. 
Pectorals: width base, 4.3; anterior margin, 11.3; greatest width, 8.1. 
Pelvics: length (origin to rear tip), 10.0. 
Distance between bases: first and second dorsals, 10.4; pectoral and pelvic, 20.4; pelvic and anal, 13.5; anal a 

lower caudal origin, 6.9; econd dor al and upper caudal, 4.8. 
Greatest width of: head, 11.5; trunk at pectorals, 10.0; trunk at pelvics, 7.6; trunk at caudal base, 2.6. 
Greatest height of: head at spiracles, 6.9; trunk at pectorals, 9.4; trunk at pelvics, 8.7; trunk at caudal base, 3.9. 

Aulohalaelurus labiosus is a species of moderate size, the holotype was 620 mm, the largest specimen recorded is a 6' 
mm female, W AM P .5690 (McKay 1966), and the specimen on which this description is based, a 540-mm mature m 
Body elongate, ubcylindrical; head somewhat flattened, its length less than one-fourth total length; snout short wit 
rounded point; na al flap large, completely covering posterior nasal openings, posterior edges nearly reaching upper 
visceral cavity moderately long; pectorals short, their tips rounded; dor al fins nearly equal in area, origin of the f 
over posterior end of pelvic base, origin of second over middle of anal base; anal base about as long as second dorsal b 
caudal fin short, its length from upper caudal fin origin about one-fifth total length, lower caudal fin low, with project 
lobe. 

Mouth proportionally large with long and prominent labial furrows, their lengths more than 1 1/2 t imes the lengt 
the eye. 

olor of 540-mm male brownish-gray on dor al and lateral surfaces, yellowish-white below head and on belly, 
roundi h black pots 5 to 10 mm in diameter in generally random arrangement over all surfaces except the gular a 
and with a few light-colored, small, and somewhat indistinct spots over dorsal surfaces, more notable posteriorly, s 
white areas at tips of dor al and caudal fins. 
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Teeth of upper and lower jaws generall. imilar in hap. mr t1y Iri u pid in th 
l'U p much the longest; teeth of the central part of the lower jaw ahout t",ic' a high 

w; extreme lateral teeth of both jaw very mall, with five or more hort cu p • an a ut 1\ 
c rmula, ahout 50/45; highest tooth of lower jaw about 3.4 mm, high t I th 01 upp r Ja", b ut 1. mm 

Dermal denticles over mo t dorsal urface imbricate, with three po t riorly dir ted I 10 • th Imddl I 10 

llade with a heavy central ridge, occa~ionally double. but no lateral nd~e ; dentl Ie n ar mldllO of b 
ore erect than on flank; helly denticle with lateral pint. reduced or abo ent; I n~th 01 blad of larg r d 

.7 to 1.0 mm. 
Claspers of mature male project Ie than half their length pa.t the tip. of the p 1\'lc fin . Th phi fin 

() form an apron or partial apron beneath the cia pen.. 

lJicu.'SLOn. Aulohalaeluru5 labLOsus appear to be authentically recorded only Ir 
~fm). The specimen described here wa collected in 2 fathom (3.6 m). unusually hallo", wat r for :lIorhlOld 10 

lO~t parh of the world. The eye of A . labLOsus are mall ugge ting al 0 a well-lighted ( hallo",-w ter) habit 
It has not been determined whether the pecle i oviparou, and egg capules. if form d. are not known. 
Aul()halaelurus Labiosus was illu trated by Whitley (1940:7 and 0) and by Waite (l 5. fig 23). 

CEPHALOSCYLLIUM GILL 

'f'phaloscyllium Gill 1862:407, 408 (type- pecie , 'cyllLUm Latlceps Dumerill 5:3, by original de. ignation). 

lha~n()sis. The pre ence of a supraorbital crest of the chondrocranium in combinatIOn With the lack 01 either upp r 
r lower labial furrows distinguishes Cephaloscyllium from all other cyliorhinid genera pecie. of Cephaio cilIUm r 
obURt WIth wide heads and short nouts. They are unique among hark in having the ability to inflate thelr toma h 
ith water (or air) to give a balloonlike shape to the body. 

[)iscu~s!Un. Cephaloscyllium changes greatly in body proportion during growth. For example. in a young pe 1m n 
f C. Ll'ntrlOwm at hand, the distance from the tip of the nout to the cloaca I 45CC TL. but in an adult the dl"tan~ I 

:2' ( TL. Mea urement given by Scott (1963) for C. isabella fatlcep also indicate great proportional difference III t"' n 
(lung and adults; eye length, for example, is 4.7 to 6.2 cc TL in ix adult but 7.4r;. in a foetu. 116 mm long .• Jordan and 
owler (1903) characterized C. umbratile from Japan a having the space b(!tween the fir t and second dor.-.al mu h 
rater than the length of the first dor al base. In eight immature C umbratlle that I examll1ed. the lnterdo al pa 

nly ~Iightly longer than the length of the first dorsal base. Immature specimen reported by hen (1 :l) and B dno\ 
1969) were also characterized in this way. Garman (1913) tated that t he length of the first dorsal ba. e i a lItt Ie Ion r 

an the space between the dorsal fins in C. umbratile, but hi ke) to the genu on a precedll1g p ge c ntradlc th 
atement. The type of C.umbratile was noted by Jordan and Fowler (1903) to be a dried "kin., 126( .i. and peclfi 
entlOn was not made of another C. umbratile. Their illu tration of C umbratLle appean. from thl cia per length to b 

1 adult and how the interdor al di tance lightly less than the length of the first dor~al hase. In umm ,th 
receding details of measurement, and other from the literature not mentioned here, . ugge t that In immatur 
nples of all peeie of Cephalascyllium the interdorsal dt tance t u ually greater than len~th of th fir.-.t do al b 
lit that in adults the length of the fir t dor al ba e i u. ually equal to or lightly longer than the int rd r al dl nc 
IdltlOn. the mall number of pecimens that I have een sugge t that body proportion. vary con. iderabl . e\ n "'Ithm 
ngle i:'IZ group. 
The dermal denticles of Cephalo c}llium peeie al 0 change in hape and number dunng r '" tho T pi al t1 n d n-
dt.'~ ar erect and needlelike in young pecimen but broader and not \'ef') erect in adult. Whitley' II d 
count and dIu tration of C. latlcep of Au tralia wa obviou Iy ba ed on young ~pecimen .• "u ually 

ld his dl'scription of • ew Zealand C isabella wa ba~ed on adult. 
['he numbl'r of tooth row' in either upper or lower jaw of specimen that I haw e. amined \aried from about iO J 

we no explanation for Garman', 0913: 1) count of 11 /124 for C. umbratde. 
The adults of variou pecie of ephala 'cyllLUm appear to reach maturity at length. 0 a 
K on both specie' and ex .• ew Zealand pecimen . as already noted. are aid to reach a I 
It been able to verify the eXI ' tence of any pe imen longer than about 1 • m. 
I hert' recognlle five i:'p cie . One, C. /a.,clOtum. is highly di~tint'ti\'e in lor p tt m and re dll) p 
her four "peclE~s by other chara ters. The remaining lour specie. are \ ry near n nOlh r In b p 
prell hl'r to \H1\ e been originally de~l'fibed bee ause 01 ge raphl ep r llon or n h b I 

n tht baSI!> of color dlfler nee and some other mil1l r dllterenl "in the foll "'In 

babl:- dl. tll1et Adult !:ope Imen. have 11l' Le n a\'ailabl r my "tud\ III au f t 
\ lail d to find or ob~l'l'\e "ome chara ter.-. '1st \\ Quld t'e umb atl/ ul th 
mt th ral'It'r that would belt r di"tingu. h (. Intlc p and . I ab /I th n th 
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The inflation of the body by swallowing great quantities of water probably enables Cephaloscyllium to wedge itself in 
crevasses or small rocky caves and thus avoid some predators. When taken from the water, specimens may gulp air. The 
noise reported by fishermen to be like a barking dog (Whitley 1940), is the result of expulsion of air. 

Key to Species of Cephaloscyllium 

la . No definite color pattern of dorsal spots, lines, or blotches either in young or adults, but faintly 
indicated darker smudges with indefinite outlines occasionally visible in position of dorsal 
saddle blotches ...................................... . ... . C. suffLans 

lb. A definite color pattern present, usually more prominent or regular in young specimens .. ... 2 

2a . A prominent pattern of dark lines outlining quadrilateral, dorsal, saddle areas; sometimes also 

2b. 

3a . 

3b. 

4a. 

4b . 

a few irregularly scattered dark spots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. fascia tum 

A pattern of spots or blotches but no dark lines 

Posterior margins of nasal flaps extending to edge of upper lip 

Posterior margins of nasal flaps not reaching edge of upper lips 

Egg capsules with strong transverse ridges 

Egg capsules without transverse ridges .. 

Cephaloscyllium fasciatum Chan 
Figures 20, 21 

....... 3 

. . . . . . . . . . . . . . C. ventriosu 

C. laticep 

C. isabeL 

Figure 20. - Cephaioscyllium [asciatum, 
n('wl} hatched female about 128 mm. 
B\I:"H 192.1.!I.L, Philippines. 

Figure 21.-Cephaioscyllium [asciatum, egg capsules about S:J 
long by 33 mm wide. found attached to the Hong Kong-Manila ea 
in :JIO m nea r Manila. 
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( *,phalo cyl/lum fa.\ciatum ('han 196fj:n~, fig . fj nnd i (oil Cupe Bantugsll , \ I In rn) 

Material f'.wmim'd. H:vI:-':H 1965 .. 11.1, (maturing). t22 mm, holot)Jw. :1.") ml E. r: f <- IX' B nt 
'19.:114 m on 110ft mud bottom; 2 . 2:i5. 245 mm. parut .. pe ..... am localit) d holot)p : HM 
hatchling). lat. 14°24'N. long. 120015' E. with two egg capsules. attached to Hong I<on' I ntl l bl 
'ig . 20. 21. 

lJwgn fJ.\ i., Cephalo.\c.vllium fascwtum was distinguished in the onginal d ~l riptlOn 1)\ th pr of 
tension of the nasal flap, its inner rnargin with a deep notch. That ehawl'ter m \ not al\\ v h uth I nt III 

mhratile of several specimens examined had a lobed nasal nap. The clIIlJr pattcorn. h()\\~\ r, I dl tmctl\ . 
He enee of dark bordered saddle blotches or ~pots "hould readily di. tingui~h ( fa\cratum frorn 11 \ lIorhll1J(j 
'cy/t(}rhlflu.\ retLfer of the western AtlantiC .. Sc)lwrhlnus retifer has lower lahial furrl)ws .IIHI ~o dif l'n; from n\ 

f ('f'phalo.,cylltunt. 

I)b II 
lin ( 
nd th( 

1)i~ru.'8iun. Chan's (1966:232, table 1) comprehensive de cription of the. p 'cil'''' i, ,lccompanil'd 11\ proportl n I 
ll'aSUrernents and details will not be repeated here . HI account did not mentinn tht> prl'",ence of t\\O ro\\ ot enl f t:d 
l'ntides on the backs of the smaller specimen of the type-senes. The addl( ional speci men t hat I e (1II1inl·d. a h t hllng 
2H mm long, did not have the enlarged denticle 0 I a~sume they are not pre"ent on the YOll n~ 01 t 111 ~pel ie~. , Ul h d 'n 
ide are present, although perhaps only briet1y, at hatching size on the young ot C I,abella, (' ul1Ihratrl nd ( 
,'ntrwwm. I do not know whether young C. sufflans have the e dentlcles. Po:-,,,i hly the fi h~l'l1l'l' nl (he enllrgl d d 'ntll I 
n C. fuscialum has a connection with a deeper habitat and the thinner walled egg (up~ule", ot ( ' fa cwtwn For ell 1I 

i()n~ of this see under C. ventnosul1I and also under Halaelurus b()c:·,emani. 

Cephaloscyllium isabella (Bonnaterre) 

qualu., L.~abella Bonnaterre 1788:6 (La mer du ud). 
ephalosc)llwm umbratile Jordan and Fowler 1903:602, fig. 1 (Nagasaki. ,Japan); (;aflnan 1~1l1 'ill, F(l\\ler 1941 2, 
('hen 196:3:29, fig. 9; Lindberg and Legeza 1959:44. fig. 24; Chan 1966 2:2V, figs. 4, .1, 7h 7d: Be~edll{l\ IllJ '27. fig 
9, 10. 
cphalascyllium laticeps (not of Dumeril): Waite 1909:136, pis. xiv - 1. xx - 1 
I'phalo.,cyllium isabellum: Garman 1913:79; Fowler 1941·al, 1967:358. 
fphaloscyllium formosanum Teng 1962:48, fig. 11. 
t'phalo.\cyllium isabella nascione Whitley 1932 :.123, fir:. 2. IHl. 2. 
(,phaloscyllwm isabella: Whitley 1940:91, fig. 84. 

Malmal t'rammed. USNM 176779, subad .630 mm. Auckland. ~ew Zealand; l ~:\;\I 1';1)795. d. , 
onk Strait, N.Z.; USNM 176801, ad. ,855 mm, Cook Strait. :-.1.Z.; FM~H Owston. 'n. 113". imm .Imm.. 'l. 
\5 mm, Boshu, ,Japan; FM H-Owston No. 836, imm. ,335 mm, agami Sea. ,Japan; F :\'I:-\H-O\h In. '0 .. 12.lmm 
1:1 mm, Imm. ,268 mm, Idzu, Japan; FM H-Ow ton 1351. Imm ,310.'1 mm. imm. '. 31~, 326 mm. 'I k h m 
tarket, Japan. 

Types. The holotype of Squalw:i isabella Bonnaterre wa, not located. The holotypt' of ( epha/Q C\ ilIUm umlwltl 
Irdan and Fowler, SU 12693. a dried skin, wa not found after earch and i" pre:-.umed IlH. I did not, th h ,Ir t \ P 
ephalo.\c,ylhum formosanum Teng, a 655-mm female. TFI 4339. taken oft 'I'un~kal1~, Formo a (T 1\' n) 111 h 
. or (he holotype of Cephaloscyllium Isabella naSCLOne Whitley . Al\l' - IA 2 2 . 

LJiaj(nosls. Cephalosc) lhum isabella ha a color pattern of irregularly arran!!ed darker pot 
me of which have the black marginal line haractenstlc of C. fa"clQtum Al.o. C I abl/La h 
orter na~al t1aps than C fasciatum. and egg capsule. WIth thicker walls. Y ung I ab 110 up t 
ay have two row of enlarged denticles on the back. but !>uch dentlde~ app rentl d not 

I'clatum. 
:eparation of C Isabella from other penes of (tphalo.Q Ilium i~ mmh mort: difficult on th b I 

fved in the few specimen that I examined. The outh Afncan C phalo.,C) Ihum uff/arn I d th p mm n 
arkang~ ot j,\abella but I have not been able to find other ditJerence .. The length of tho n ut m r nt 
mewhat shorter and the eve somewhat mailer in the adult I obelia from. 'ew Ze I nd than m ( 
The ea:;tern Pacific C LentrLOUm I usually di"tingUlshed tram i ab 110 b) II ~ I fl II' th t r h to r p 

le upper lip. Although nasal naps In Isabella were somewhat \'ariable III ~h pe. m th ,p 1m n 1 mm d 
I h rt, and their edges did not reach the upper lip margin. (tphalo C)lIwm I abdla la) m th rf 
ut otherwl.e diffen. little from C. latlctp., which lay. egg cap~ule~ "ith ~tron tr n \ rid 



Description. Proportional dimensions as percentages of the total length are given follo~ing: first, for a 690-~m adult 
male, US M 176795; second, for an adult female, USNM 176801; and third in each senes of figures for an Immature 

female, FMNH-Owston 1138. 

Tip of snout to: front of mouth, 3.5, 3.9, 3.4; eye, 6.4, 6.1, 5.6;.s~ira.cle, 11.0, 11.0,9.7; first gill sli~, .18.1,1:.3,13.8; 
last gill slit, 22.2, 21.3,17.6; origin pectoral fin, 19.1, 18.0, 16.6; ongm first dor~al, 50.7, 51.5, 49.5; .ongm pelvlcs, 44.9, 
46.2,45.2; origin second dorsal, 65.2, 66.7,64.7; origin anal, 63.7, 64.3, 63.7; anten?r end .cloacal openmg, 49.3, 51.5, 48.4. 

Greatest width of: trunk at pectoral origin, 16.5, 18.1, 14.6; trunk at pelvIc ongm, 9.1, 9.8, 6.5; trunk at cauda 

origin, 2.2, 2.2, 2.4. . .. 
Greatest height of: trunk at pectoral origin , 9.9, 14.0, 10.8; trunk at pelvIc ongm, 9.9, 9.4, 7.7; trunk at cauda 

base, 3.3, 2.8, 3.0. 
Eyes: horizontal diameter of opening, 3.5, 3.4, 3.2; height of opening, 8.4, 0.6, 0.9. 
Spiracles: greatest diameter, 0.9, 0.7, 0.2; least distance from eye opening, 1.2, 1.1 , 1.3. 
Mouth: width, 11.7, 11.8, 10.5; length, 6.8, 4.8, 4.5. 
Nasal apertures: level of anterior ends to tip of snout, 2.5, 2.6, 1.9; level of posterior ends to front of mouth, 0.3,0.3 

0.2; minimum distance between, 3.2, 3.5, 2.4 . 
Gill slits: height of first, 2.2, 2.5,1.7; height of fifth, 1.7, 2.0,0.5. 
First dorsal fin: length base, 8.7, 9.6, 8.0; length posterior tip, 2.6, 2.3, 2.6; height, 5.5, 5.8, 4.5; length anteri 

margin, 10.1, 11.8, 9.0. 
Second dorsal fin: length base, 6.1, 6.4, 4.3; length posterior tip, 2.5, 2.3, 2.6; height, 3.3, 3.2, 4.5. 
Anal fin: length base, 7.0, 7.4, 6.7; length posterior tip, 2.9, 2.5,2.6; height, 4.3, 4.1 , 3.0; length anterior margin 

9.0, 8.3, 6.5. 
Pectoral fins: width base, 10.1, 11.2,6.9; length anterior margin, 15.8, 17.7, 13.3; greatest width, 14.1, 13.6, 10.5. 
Pelvic fins: origin to rear tip, 14.2, 12.3,9.7. 
Caudal fin: length upper margin, 22.0, 21.3, 22.4. 
Distance between fin bases: first and second dorsals, 7.8,7.5,8.6; pectorals and pelvics, 14.8, 17.4, -; pelvics a 

anal, 11.4, 9.2, -; anal and lower caudal, 4.6, 4.6, -; second dorsal and upper caudal, 6.5, 5.4, -. 

Teeth are small, highest tooth in 465 mm female 1.2 mm, similar in upper and lower jaws, some teeth near the mid 
of each jaw three-cusped but most lateral teeth four- or five-cusped, their bases with ridges with a few having ridges e 
tending nearly to tooth tips. Number of tooth rows (rows perpendicular to jaw axis) about 50 to 70 in the upper jaw an 
about 45 to 65 in the lower jaw. 

Dermal denticles erect and narrow in young becoming wider with blades heavy and parallel to skin surface in adul 
Hatchlings with two rows of enlarged denticles on back probably similar in structure and function to those described 
der C. ventriosum. 

Vertebral numbers counted by X-ray were: USNM 176795, total 120, monospondylous 47, precaudal 79, caudal 
USNM 176801, total about 116, monospondylous 45, pre caudal 76, caudal about 40; USNM 176779, total about 1 
monospondylous 48, pre caudal 78, caudal about 40. 

The egg capsule of C. isabella from New Zealand illustrated by Waite (1909, pI. xxi , fig . 1) has a smooth surface and 
similar in shape to the egg capsule of C. ventriosum (Fig. 26). 

Discussion. Except for C. fasciatum, which has highly distinctive color markings, the species of Cephaloscylli 
appear similar and are consequently distinguished by minor differences. These differences have not been checked . 
large numbers of specimens, however, and the treatment here should be regarded as tentative. In earlier accounts 
species of Cephaloscyllium it seems that insufficient attention was given to changes in body and fin proportions and 
changes in dermal denticle structure during growth. Earlier keys generally separate isabella, laticeps, and umbrat 
from one another by attributing juvenile characters to some and adult characters to others. This should be easily c' 
rected but will require a greater amount of data than have been available to me. 

I can find no confirmation of the existence of very large New Zealand specimens of Cephaloscyllium and assume tH 
lengths to 8 ft attributed to the genus are based on misidentifications . Waite (1909:136) and McCulloch (1911:6) refer 
to Cephaloscyllium as a "carpet shark ," a common name often applied to larger species of the shark family Or 
tolobidae in Australia. It seems obvious that Whitley's account and illustration of C. isabella (1940:91, fig. 84) are ba 
on large specimens, mature or nearly so, whereas his description and illustration of C. laticeps (1940:92, fig. 85) are ta . 
from small and immature specimens. Whitley (1932:323) seems to have been first to note that egg cases of Cephalos 
!tum from southeastern coasts of Australia were " flanged, not smooth" but other characters he used to characterize 
pecie were based on juvenile specimens. It appears from Whitley's account (1932:323) that both C. isabella and 

latlceps may occur in Australian waters with C. laticeps restricted to the southeastern coast and being more common 
Tasmania. 
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Cephaioseyllium Lalie p ' (DunH.·rill 
Figure 22 

to\\n . T a , ma n ia. 'lh ,' fU nt' ll on uf thl' Iran,,,,r,,' rid • un nu\\n 
hUI II po" ib le (, ,,pla na t ion fo r h,·I\\\-\\1I1I,·d "g~ I' " ul., I d. ,u ,d 
u ndl' r C. l'rn/rio"um . 

',llLum laticeps Dumeril1853:84 (coasts of 1 ew Holland = Ta man ia); Gun ther 1 i'O;.W-l (Ta. mama!. 
cpha/o8cy llium laticeps: Whitley 1940, part 92 , fig . 85, no. l a (Ta man ian form l. ai.() fig :{O, n(,. 14. 
ephal()8cy llium isabella laticep : Whitley 1932 :323, fi g. 2, no. 1; cott 196:3::~. tig. 1 (Tasmania). 

Material examined. one except dried egg capsules: BMN H 1 49.11.2.8,9, (~eorgetown (probably (rl'orgl'to .... n, 
u,mania); I:;lmilar egg cap ules in BM H marked unknown locality. 

/haMn()si.\ . I am unable to find differences in accounts of Cephaloscyllium morpholog:.; hetween ( lall( p nd 
bella that are consi tent with all of the material and data that are avai lable to me. The two form. are -;ep rat I h r 

lely upon the differences in egg capsule form (Fig . 22). Cepha1osc} ilIUm laticeps produces egg cap"ule th t r nan 
'hitley 19;t~: ;32:3) or having about 31 to 33 strong transverl:;e rid ges in Tasmanian water ... (Scott 1"53:51. r,gg p ul 

)m Tasmania in the British Mu eum have about 25 to 28 t ran verse r idges and no doubt the numher of ndge \ n 
n~iderably . Whitley (1940 :43, fig. 30, no. 14) illu trated a im ilar "laminated" egg cap. ule (rllm \'ietona nd r ferr d 
several from the Bass Strait area without specie identi fication . \-\That i known of the distributIon 0 egg 'ap ul 
sh that (' lat/ ceps i restricted to Tasmanian water and to t he nearby Australian :hnre .. ("'phato c,lllum lab 
l'cntriusum , and C. fasciatum all have smooth-surfaced egg capsule . I have not found a deseription 0 egg cap ul of 
'ufflan ., . 

f)/' cus"ion . Egg capsule of Cephalo cyllium pecie a re d i cu_ ed in more detml undt.:r C 
Ithl1r~ have indIcated that New Zealand Cephalo,cylllUm grow to a larger size than do I m 111 

1 not able to venfy this and uspect that the larger ize at t ributed to . orne. 'ew Zt'aland p 
,rot! (l96:~) included a table of mea urement of even Cephalosc_,lhum J ttl H'l mm nd 
bmanin . HI ' Illustration of the young one befo re hatchmghows the two row. ot enl.lr!:ed d ntl 
t~hhnt.:~ 01 other specie of Cephaloscy/llU m except C. fa 'Cwtum. 

Cephaloscyllium ufflan (R K.w ) 

horhullI ."ulilan. Reganl 2l : -l1 3lcoa "tof :\ a t alln219to~3 mI. 
IllorluIlU"tlfllall.,: Barnard 1 25: H . 

phol , ) lilt nl ,'[lfflall,': ~ mlth 1 -l9:52, fig. ~~ -l : Ba~ et aJ. 1~)i5:9. fi~ . 

. \fotmal t\onllllt'd . C :\;'\1 :201910, Imm. - .• 45 mm, l) f Tu Tel. 
m. Ken\,8. eat Alma. lat 02°50 . lon~. ·40°31 E. In:'" m. 
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Diagnosis. The lack of dark markings may serve to separate (' .~uffi(Jm from ot hl'r 1)i'{W of (','ph(lilJ rylllum at all 
sizes. The two small specimens of C. sufflans examined show no trace of TTlurking. lind mall P('{ 'IIIlCn of other petlfl 

have prominent markings . 
Regan's (1921) description of the 750-mm holotype of (' suff/an,\ inel udl'~ t IH' st II t f'llll'n t. "pl'!'t oral, , , • extending not 

quite half the distance from its origin to that of the pelvlcs "In the Ncv. Z(·ltland ( ', !HI/W/lll, f):IO to t;SIIIIn. at hand the 
pectoral extends considerably more than half the distance 

Description. Regan's (1921:413) descriptIOn of ('. suff/ans, based on his (mlv SIJI'( I IIlCIl , thc 7;,O-mm holotype 
includes no information that I find useful to separate it from other (J!'{ 'l(:S eX{'f'pt tlwt hf' tllt·ct h· pe imen was 
without distinct spots or markings, All other ('('pha/(J,\<,.\/llum species hu.,(' murkIng qr P',t It! hough the' ometlm 
may be diffuse, 

Both C. sufftans specimens that I examtned were immature without (II tln( t marking HOlh h d lend'r nd moreCir 
less erect denticles that gave the specimens a somewhat shaggy app£'!IfUl1{ (' 

Vertebral numbers in the 345-mm male, US:-':~12{)191O, nshown by X-r;J '"Cfl' tot, I nllmb r 1>0 l 125; mon pon­
dylous 49; precaudal 85; caudal about 40, 

Bass et a!. (1975:9, table 2) proVided a thorough analy i~ IIf vBnation III proP{)rtl<1O I dun 'n Ion 01 ( ' ulflan base 
on measurements of 41 male and 61 females follOWIng method propo (,rI b} BII (Ie i:~I, ( omp rI on of h mea ure 
ments of C. sufftans with measurement '. slmllarl:; treated, of largc l'rie I)f ( ' I uhf II" ub p,·d· nd r glonal popula 
tions of C. Isabella should reveal morphometric and growth ('harueter to par t· lhp 'Iorm II m' uch char e ex 
ist. 

Cepha/oscyllium l'entriosum (( .arman) 
Figure 2:3, 21. 2.') 

Figure 2:l.-Cepha/oscJllium ,·enlrwsum. IflfI-mm mall', ("IIf.lrn"' .... \ '10'1(1, IJra\\in~ 1)\ \Iun \\a~n"r 
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Scyllium uentriosum Garman 1880:167 (Valparaiso, ChIle). 
Catulus uter Jordan and Gilbert in Jordan and Evermann 1896:25, pI. 8, fig . 12 (Santa Barbara Channel, Calif.,. 

Scyliorhinus uentriosus. Regan 1908a:458. 
Cephaloscyllium uentriosum: Garman 1913:80, pI. 9, figs. 6-9; Kato et a!. 1967:24, fig. :36; Nelson and .Johnson 1970:732' 

Grover 1972a:191; 1974:359, figs. 1-:3 . 
Cephaloscyllium uter: Roedel and Ripley 1950:50, fig. :34; Cox 196:3.28:3, fig. II. 

Material examined. USNM 52853. ad. '. 820 mm. California. 1895; S M uncal .. imm. . IS8 mm. Monte 
Bay, Calif., 46 m, 4 February 1964; USNM 196142, Imm. ',550 mm, Avila Hay, ( alif., US. 1M 2:,(f t, 26H66, ad. ,ca 
850 mm, Santa Barbara, Calif. Holotype not seen. 

Diagnosts. The posterior margins of the nasal flaps of C. upntrio.'ium reach to or pa t the uppe r lip and the speci 
thus differs from all other pecles of Cephaloscyllium (see insert, Fig. 2:1). 

DescriptIOn. A robust species reaching a length 01 about a meter and like other pecie 
remarkable in its ability to distend the. tomach by swallowing water (or air), welltng the ela tic 

a nearly spherical shape. 
Head flattened, very broad, Its length about one-fifth total length, It breadth nearly a Kn'at a i length to first gi 

slit; mouth very wide, its width greater than length of fir~t dor~al ba"e; nout very hort, it length from front of moo 
not much greater than lea t di tance between na al aperture; eyes mall, their horizontal diameter in adul a 
equal to least distance between na al apertures, with a moderately prominent flubocular gutter under the full length 
the eye but not reaching small piracle close behind eye; gill lit . hort, the fifth omewhat horter than the fil1lt. 

Fins increasing relatively In size with growth; pectoraL much larger than eCl)nd dorsal and anal fin in area; di tan 
between first and second dorsal fin ba e lightly greater t han length ()j fir t dcn al ba e in young, Ie than length of fi 
dorsal base in adults; OTigm of first dorsal over or in advance 01 midpoint of pelvic ba e; origin of econd dorsal over 
slightly posterior to anal origin; lower caudal fin moderately broad but lacking an anterior altent point; caudal n 

prominent. 
Teeth relatively small, numerous in about .')5/55 to 60/60 row, tricu. pld, a few with additional mall cu p , the mid 

cusp much the strongest, similar in upper and lower jaws, no great reduc \fln in tooth ize toward jaw angles. 
Proportional dimenSIOns of an 820-mm adult male In percentage. of total length are given here, each followed 

parentheses by similar dimensions for a newly hatched 15 ·mm male. 

TIp of snout to: posterior margin nasal flap. 3.2, (3.2); front of mouth, 3.0 (3.21, eye, 5.0, (.5.7); Irst gill openi 
16.3, (15.8); fifth gill opening, 22.2, (20.3); origin pectoral, 21.0, (20.:3); origin fir t dorsal, 52.4, (46.2); pelvic origin , 5; 
(4l.5); anus, 6l.6, (45.3); second dorsal origin upper caudal fin, 7 .7. (72.2). 

Eye: length orbit, 2.8, (4.1). 
Mouth: width, 9.9, (l0.1); length 4.9, (4.1). 
GUl slits: height of first, 1.7, (2.2); height of fifth, 1.5, (1.9). 
Ftrst dorsal fin: length base, 8.8, (7.0); length po terior inner margin, 3. ,(:3.2); height, 7.1, (5.7). 
Second dorsal fin: length base, 5.9, (5.7); length po terior inner margin, 2. ,(2.2): height, 3.4, (3.2). 
Anal fin: length base, 7 8, (8.2); height, 4.5, (3.2). 
Pectoral fin: width base, 8.7, (7.6); anterior margin, 17.1, (13.3); greatest width, 12.2, (9. ) 
Distance between fm bases: first and second dorsal, .0, (7.6); pectoral and pelvic, 17.9, (15.5); pelvic and 

11.8, (9.5); anal and lower caudal, 5.1, (5.1); second dor al and upper caudal, 5.4, (4.4). 

Dermal denticles of sides of body and over most surface erect and needle-shaped with no lateral expansion of a bl 
in juveniles; denticles of adults with a stout blade, more or less triangular with a single po terior point; denticle blad 
adults nearly parallel to skin surface in ventral areas, more erect to angle of about 45° in dorsal areas; ventral dentic 
with smooth surfaces without ridges, dorsal denticles with one or several ridges; dark pots on adults apparently 
chIefly to pigment incorporated within denlicles. (Forms of dermal denticles of adult illustrated in Garman 1913, pI 
fig. 9.) 

Newly hatched young have two rows of much enlarged denticles extending along each side of the middorsal line f 
the level of the first gill slit to the level of the origin of the first dorsal fin. Each row consists of about 28 uniformly spa 
denticles. These large denticles have stout, paddle-shaped and sharp-edged blades on very heavy and broad-b 
pedicles. Apparently these denticles are shed soon after hatching. 

Vertebral numbers for 820 mm adult male: total 111, monospondylous 39, precaudal 70, caudal 41. 
Color in newly hatched specimen, yellowish-white with seven or eight light-brown, saddlelike areas across dorsal 

lateral surfaces, and numerous nearly round, dark-brown spots about the size of the eye, more or less randomly 
tributed over body surfaces and fins. Color in adults similar but saddles and spots less well defined, and all surfa 
darker. 
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(l972b: 1) reported evidence that preda ,both moU and tel • micbt cut 
to deIItroy ega or young of C. ventno.um and noted that this upported the Vlew that 

__ ODI~CDI evolwd for protection rather than for more effective osmoregulataon rV1 

1e1 .... tyUlium aDd other liorhinida seems to upport the idea that protectaon the pnmary functaOll of 

:191) found differences in the egg C8psule. tendril length. the au of egg C8psul • and the relata 
C ~ population urrounding Santa Catalina Island and the populataon 10habataDg 

..... 'Cdlklnlia. He bad sufficient material to bow that these differences were ignificant. hale m data 8ft mad 
COIIlCluaive, the paration of the largely Tasmanian form, C. Iot,cepa. from the more exte a ely d nbuted 

"Will aimilar 10 being baaed on egg C8psule differences. 
QlIMIoec:yUium peci that are known to me to have egg C8psules with thick wal • C abf!llo C loti 

__ • .al1l. aleo have enlarpd donal denticles during the hatching tage. presumably 10 each 10atance t he 
pe from the somewhat inflexible walla of the egg capsule. Cf!phaloscyllium {cucLatum on the 

ul ·tb thin, weak walla and apparently does not develop enlarged dorsal dentlci dun 

CEPHAL R BIGELO HRO DER 

SdiU'Ol!lder 1941:73 (type- pecies. Catulu.8 cephalus Gilbert 1892. byongmal d 19natlOn 

of Cephalurw de lop 10 ery thin- aUed C8psul 
c:8pllUl4. are ruptured or abeorbed and free- mmlDg oung are born at a e 

h a lenctb of about mm. 

Ceplu;alaru cepleohu ( i1bert) 

1 

1 __ ......... 

• ", .... 01 .... _: BiA'-- and Sehroedler Ka eta and 



( ( 

I I'tln' ,,!I., (, 1,II,"u,,,,, r. IJl1rJ/U •• ~mm ,Iur' m If I I • 
,"111 I ~"1, C ,ull I,r C I,fornl I>r ," In " ~lar " •. 

Matenal examcned, USNM l:lf)094, nd. ,no mrn, h'JlotYJll', 
114°43'15"W, 841 m, near Clarion 1.; SlJ:l~J:j, illlm. ' I~)f) 111m, ,\/lmlr) 
662 ro, near Santa Cataltna L, (,ulf of (' lilnrniu, l S ~1,:'l Jl1\ • 2,,"'( mnl, ~\lbat'o 
marked Albatross but no other oata, probAbl) tn .. 1007: { 1\ 1,71)3·1, gra\lrl ,2 5 mm, 
cruise 16. lat. 28"27 "'.J , long. 11:l°:14,fi'\\', 1)(10· Il\J m, o\llh ul '11~)lIr n I , ('ull of ( ilfornl 
imm. " 224 mm, lmm ,200 mm; II 110. ,~fjO. ~O 10m, A"toll H UUI1 rUI 1 A, I 

275 m, off Peru: GSN:\.l, ,'1 imm. ,lbO·l 0 lllm. lut. 11 2 5' , Ion 
180 mm, lat. 07°4 ", long. 8() Z:I'W, :\t);i rn 0 I Perll, l :\1 1 J 1\ 

70 0 34'W, 250-400 m, off Chile 

Dwgnosls. As only one speCie" of ('p.pho/uru h 

cephalus from other pecie. 

Descnption of adults. Head vel) wide and!l tten'd \lo Ith ~I \ I') long br n hlol r. lOn, bd mm I or h r , 
than high at pectoral, higher than wid at p h IC on Ill; t II tor m er t Iy compr' d, I I n h to c d I Ip 
midpoint of cloacal opening about one·holl tot I I ngth; c udal III III I, m r han on • I h II n h, c U 

not elevated; caudal peduncle higher than \qde. 
Snout hort, its length from front oj mouth Ie n u 

midsection on upper and lower side~ oj n01l1 u~uoll) not c In I 

snout forming goblet- haped pattern 
Nasal aperture very large, oblique, ne rer m01lth than nOllt tiP, no conne t 

tance between nasal aperture mu h le~ thun honzl nt I d18metr.:r of , p 
or completely covered by a hart, broad !lap, t he outer orner 01 !lap pro) 

opemngs. 
Mouth very wide and broadly arched, it>. \loldth greol r than the len th h d In 

furrows present, continuou around mouth corneL, 10\loer furro\\ It htl) longer, I 
between nasal aperture ; In ide of mout h '" IIh nu merou hort p pilla on roof nd 
by low mounds of ti ue. 

Eyes moderately large; opening elongate, notched at both end; e • not \\ Ib 
more lateral than dorsal; no dl ·tmct ~econdary lower e 'eltd or subo ular utt r; pIT I 
less than one-fifth eye length, behind and lightly belo\lo e 'e, ep r ted lr me' by dl tan 
diameter. 

Gill slits large and very far apart, the fourthltghtly In advance of the p ctoral on In 

Teeth small, generally somewhat imilar in upper and lower ja\lo. , thl 0 central p rt of Ja\lo 
the middle cusp much the longe t; away from ymphy e~ teeth become pr. eYre IveJy ... 1t htly m lIer toward he)8 
angles, have proportionally shorter central cu p , and a greater number 01 cu p per tooth to b ut \ n; te th 0 en 
tral part of upper jaw of adult male holotype about [12 time a high a" teeth () gravid m Ie of me tot lien h; t 
to five series of teeth functional, their arrangement alternate; 2 +~,,;nl + 21 row In dult m Ie holotyp ,33 33/ 4· 
in adult female from Gulf of California, 37 +36/36+36 in one adult temale rom Peru; no ymphy. alteeth, \ al') ingpa 
separates right and left halves of each jaw, from no pace to pace enough for 5 row_ 01 teeth "ugg ting con"iderabl 
elasticity of symphyseal ligaments. 

Dermal denticles over most of body surface widely paced, omewhat needlehke, With only ... Iight il any la eral expa 
sion to form blades; most denticles nearly erect With moderate curve to direct point po teriorly, econdal)' POint. we 
if developed at all on blades; denticles more clo ely spaced and broader near -nout, around mouth, a a patch at t 
origin of the upper caudal fin, and, in some specimen along midline of back; denticle abent from root 01 mout 
tongue, and gill bars. 

Two dorsal fins about equal in area; the first dorsal origin shghtl) In advance of pelvic origin; anal fin 'lightly larg 
than either dorsal fin and approximately under the second dorsal; pectoral lin ongm under fourth gill -l it or vel) ~ligh 
ly posterior to it; fin positions and sizes unusually variable in the available material except origin 01 fi t dorsal -hght 
in advance of pelvic origins in all specimens. 
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keletal elements not greatly mineralized; v rtebrae, xc pt lor a f w t rmlnal, ur 1,-, r hr 
... 11 defined on radiograph ; radiograph made for vert bral count ho~ ja~ cart lIa 
nd fin elements or chondrocranium outline; total number of \'ert bra abou 1 ) H" 

00.2); number of mono pondylous vertebrae about 30 (2 to :35 in 27 pe imen 
rocTanium absent. 

'olor somewhat variable perhap due to different pre ervation time and m thod : g 
r blacklHh above and omewhat lighter below, without promin nt marking .. 

Proportional dimension in percentages of total length for the 2:3, -mm adult male hoi t p fr 
H a 2:35·mm adult female from the Gulf f alifornia, and for a 2 O-mm adult lemall' from 

TLp of .maul to: front of mouth, 5.5, 5.1, 5.2; eye, 5.5, 5.5. 5.2; piracle, 1l.0. 9.9. ( .' : fir t gill (IP nm 
).4; hfth gill opening, 31 7, 30.6. 29.7; origin pectoral, 30.4, 27.2, 2 .3; origin fir t dor,.,al. 11.7, 4.7, ., n III pel\l 
).0, 46.4, 46.6; origin second dorsal, 60.3, 62 .6, 62.1; origin anal. 59.6. 61.7. 1.1: origin upp r l' ucilll lob , 7 
&.2; antenor end cloacal opening, 47.7, 47.2, 49 .0. 

(Jrbtl: horizontal diameter, 5.1, 4.9, 3.3; vertical diameter, 1.9.1.7.1.0. 
Spiracle: greatest diameter, 1.3,0.9,0.7; lea t di tance from eye, 1.5,0.9,1.4. 

n, 

Mouth: width, 13.1, 12. , 1l.0; length, 6.3, 6.0, 4.1; length upper labial furro"". O. , 1.1,0.1: ImH'r I bl I tI\rfO\\, 

7, 1.4, 1.4. 
Notrils' lea t distance between openings, 1.7,2.9,2.6. 
GIll.lLts: height of fir t, 3.8, 3.8, 2.8; height of fifth, 3.4, 3 .. 3.3. 
FIrst dorsal fin: length base, 9.5, 9 .2, 7.9; length po terior tip. 3.4. 1.9. :3. ; height. ,~A. 3 .. 3. ; lellg h ant n r 

argin, 10.1, 7.7, 7.9. 
'ecvnd dorsal fin: length base, 8.4, 7.0, 8.3; length po terior tip, 3.0. 2.1. ·LO; height. 4.2,3 .. 3.,); I 'n th nt'Tlor 

argm, 10.1,6.8,7.9. 
Anal fm: length base, 9.3, 8.1, 10.2; length po tenor tip, 3.0, 1.3, 3.6; height, 4.6. 4.0. 4.1 : Icngt h ant n r rn r m 

:1, 8.1, .3. 
Pectoral fin: 
Caudal fm: 

5, 6.4, 4.3. 

width base, 5.5, 5.1, 6.6; length anterior margin, 10.6,8.9, lOA. 
upper margin, 27.0, 23.4, 25.9; anterior margin lower caudal lobe. 11.0, 10.2,9.0, tlp c un I to nth, 

Distance between fin bases: first and second dorsal, 6 .. 9.5, 7.2; pectoral to pel\'ic. 10.6. 12.3. 13.1, pch \l nd 
ai, 8.0, 7.4, 5.2; anal and lower caudal lobe origin, 5.5, 4.7. 3.5; econd dorsal and origin upper caudal, .1, t -' ,3 

Claspers of male holotype project well beyond pelvic fin tip and are stiffened by lasper cart illge clil lfil tin, 
8. pers have small fleshy projections at tip much as in some peCie of Parmaturu8 and Galcw: no cla per pr n pre nt 
ther by union of inner margins of pelvic fins or membranous connection between pelvic 11Il~ 

Three large female collected 25 August 1966 from lat. 15°04.5" ott Peru were partially dl~. ected. II thr p 1m n 
d large hver WIth the posterior tips of both right and left lobe extending beyond the cloaca; \ahular mte tint .... Ith 
e orix turns . 

[)i.\cussion. Only one pecie of Cephalurus is recognized here but additional material nd lurth r tud m 
at peCimens taken off Peru and Chile repre ent a pecies di tlllct from tho e of the Lower aillornla ar 
lor and the l:>omewhat mailer eye notable in mo t of the peclmen from Peru and hi Ie are regarded h re 
circum'tances of pre ervation or to intra pecific vanation. The In ide of the mouth 01 the peClm n Ir m P ru 

hile is dusky with numerou melanophores. The in Ide of the mouth in the Lower l alilorma "p Imen I r 
llowish 
Ct'phalurus has been taken from nearly lat. 29°N to near I. lat 24 by trawhng in depth. Ir m 250 to Th b 
m temperature for Albatross tat ion 2992 wa 5.4° and at tatlOn l007. 7.0 0 'Il)wn nd 1 )1) 
('cphalurus c phalus IS ovoviviparou retaining egg cap ule With de\eloplng embry ,., ~lthm th o\ldu t Th -
m female fr m the Gulf of California contained embryo about 40 mm long. The thr e I r ft m I r m I 
're dl~~e ted each had one egg capsule in each OViduct. The egg cap~ule~ .... ere tran~par nt, \en thin II 
gill' Ea h capsule contained one large egg yolk about 15 by 30 mm. but embry . II pr nt, ~ r n 1 C und T 
I 'ul ~ w re ' haped hke egg cap ule of oviparou cyliorhinid:, at the lower end but ten nl ~ r r pr nl d nl 
l rt hooks and the upper linner) end of the cap'ule wa lormle . 
Onl~ th nght ovane w re deyeloped. The nidamental glands were .. mall and e lh hln-.... alled o\ldu t 

GALE R 

I ,Halln que 1 10:1:l ttype· pede. (,af u t'l ,tom H fin qu, de I 



Pristiurus Bonaparte 1834, fasc. VII (type-species, Galeus melastomus Rafinesque, by monotypy). 
Figaro Whitley 1929:238 (type-species, Pristiurus (Figaro) boardmani Whitley, by monotypy). 

Diagnosis . Galeus species lack supraorbital crests of the chondrocranium that extend as narrow shelves above the 
orbits; they lack depressions in the upper lip or channels connecting the nasal apertures with the mouth; and they lack 
barbels. Galeus species have prominent labial furrows that are continuous around the mouth corners and extend for 
short distances along both upper and lower jaws; they have well-developed nasal flaps that cross or cover the posterior 
nasal openings; they have moderately long snouts broadly rounded at the tips and not greatly flattened; they have 
shallow subocular gutters that extend under the eyes for nearly their full lengths. 

Galeus differs from other scyliorhinid genera (except Parmaturus) in having a caudal crest of dermal denticles alon 
the upper edge of the proximal half (or more) of the caudal fin. 

The caudal crest in Galeus consists of several rows of denticles, the central ones not much larger than denticles of bod 
surfaces, but the marginal row of denticles on each side are much larger than other denticles and are strongl 
asymmetrical (Fig. 27). The top of the crest in Galeus is flattened and the marginal denticles project on the sides alm08 
hiding a narrow band of naked skin that separates the caudal crest from denticles of the lateral surfaces. Furthermore, i 
species of Galeus known from Juveniles as well as adults, the crest is well differentiated from the time of birth 
hatching. In some species of Parmaturus, notably P xamurus, the crest is not fully differentiated in juvenile and later 
denticles of the crest are not asymmetrical as they are in adult P xamurus. Parmaturus pecies of all sizes have the to 
of the crest rounded, not flat as in Galeus, and in comparable size have more longitudinal rows of denticles in the c 
than Galeus species. 

Dermal denticles of dorsolateral surfaces of juvenile Galeus are parsely distributed, nearly erect, and without later 
blade points. Replacement denticles are progressively wider and less erect. Dorsolateral urfaces of adults have i 
bricate denticles. 

Galeus has large and broad pectoral fins, their greatest width usually greater than the width of the mouth (about equ 
in G. piperatus) whereas Parmaturus has narrower pectorals, their greatest width about equal to or less than the mout 
width (see discussion). 

Species of Galeus are either oviparous (as in G. melastomus) or ovoviviparous (as in G polii). Claspers of adult mal 
are moderately long and slender or very long and slender (in G. nipponensis) with remarkably complex terminal stru 
tures but no hooks. Aprons are partially developed in some species. 

All species of Galeus are darker above than below and several species have elaborate patterns of markings on the do 
sal surfaces that diverge considerably from the pattern of saddle blotches present on many scyliorhinid species. Pa 
maturus species have few color markings and both the ventral and dorsal surfaces are uniformly dark. 

Discussion. The livers of Galeus are small and short in the species that I have examined and have low oil conte 
with little or no squalene. The broad pectorals of Galeus may be an adaptation to assist in providing the lift needed 
offset a high sinking factor. The other genus with a caudal ere t, Parmaturus, is presumably aided in moving more oft 
into midwater by greater liver oil buoyancy and does not require such a large pectoral fin a Galeus. 

Species of Galeus occur in the eastern Atlantic from the coasts of Iceland and Norway nearly to Angola. They are p 
ent in the Mediterranean. They are found in the tropical and subtropical western orth Atlantic. They are present 
the Gulf of California and elsewhere in the Pacific in waters around Japan, Formosa, the Philippines, and Austral 

48 

Figure 27.-Enlarged denticles of the caudal cres 
of Galeus arae arae. Drawing by Mary Wagner. 



(; 01 u ha not been taken off the coa ts of ,'outh Afri a, an area havlnl( more I CI 
1 U known from th Indian Ocean. In orne region wh r Gal u i unknown, h lac of r' 
Jack of deepwater trawling. On the Atlantic and aribbean coa. ls of th Am ri a , h w \' r, th 

nge 01 (,'all'u.\ end!') abruptly at it southern nd oft the oast 01 'olombia find al It nor h rn 
(, (lrgia. (,'aleu.\ is absent from the Gulf of MexIco we. t of the :'v1i .. i . ippi Riv r mouth and Ir m th 

VariatIOn is great In color pattern and In morphometric even among adult within a "in I pe I 
l<ev, two specie, G, ptp ratus and G. schultu, key out in three place and G, arae antill, rul ': out In t 0 pI 
. 'ertebral numbers are given for mo t of the pecle. (Table 2) and the e may be of om a i t nc In Id ntlfi tl n 

Hatchlings and the mailer ptJuvemle peclmen of Galeu may not be identlhabl t.o nd thl tr I n· 
Ificalions are unlikely to be helped by the follOWing key. Known hatchling or newborn (;al,u ha\ e th ht 
inrsa l saddle blotches that 0 cur among Juvenile of everal cyliorhinid genera, 

Twelve form of Galeu.s are recogmzed , two of them de cnbed a new . Thr e of the 12 are r I(srd daub I 
'ategory that I con ider u eful in thi genu. I have been unable to make an entirely. ati factory cia iii atlOn 
Vf'~t Indian population, here grouped a Galeu ' arae anttllenst and the lew availablep clmen uggl' I th 
hat slopes of each island may have population di tinct from other (ee Fig . 31). 

,JuvenIles are poorly known and are remarkably rare in collectIOn. I am unable to . ugge. t a rea"on ot her than pr >babl 
o!'s through the large me hes of net commonly used in deepwater trawling. pecie of Galeu\ ar (j\'iparou- lid, m 
re ovovlviparou. 'ub tantial evidence shows that G. mela tomu melatomu i oviparous and thaI (; poll! I 
voviviparous. Observations indicate that G. arae arae i probably ovovivlparou and that G. ara' ant!1I 'nst and (j 

!peratus are probably oviparous . Gro anatomical difference between the oViparous pecie. and the O\'UVIVlparou 
peci s have not been ob erved. 

I have placed Figaro Whitley (1929) in the ynonymy of Galeus. Whitley' Figaro boardman! lone of th f .... 
'atsharks that I have not een. It i de cribed (Whitley 1940) as dlffenng from (lalcu., in having modified d ntt I 
Imtlar to those of the caudal crest at the base of the lower caudal fin lobe. Other pecies of (;alew, do not ha\' modlfi rl 
lent! les at the ba e and on the leading edge of the lower caudal lobe but uch denticles are pr ~ent on som 1 rgt.' 
pecimens of Parmaturu pila us. 

Table 2.-Numbers of monospondylous vertebrae in pecies of Galeu. •. 

peCle, of Gail!IL' 29 30 31 32 33 34 :l5 36 37 38 39 40 41 42 43 

G arae arae 12 43 23 
G araeantlllern.l> 1 21 7 3 5 " G arae cadenatl 6 2 
G mrlastomus m la"tomu., 

(Norway) 1 - -
G meia.,tomu., melastomlLl 

(i\ledi terranean) I .') Ii 5 
G polll 2 16 3..1 1 
G nlpponen)l~"il 3 7 2 
G eo.'dmanr l 1 4 7 2 

G .'auter, ' 2 7 6 3 
G .,('hultzl 3 
G plpcratu. 2 3 3 

Data added from :--"akaya (19'5!. 
Data added from Hubb~ and Taylor (1969). 

Key to dult Galeu 

D ntl Ie arrangementlmllar to caudal crest present on lm\l:>r ~lde 01 caudal I dunt I ,c ottnU 
ing on to leading edge of lower caudal fin lobe . . . . . . . . . ..... , . , . . . G b rdmonl 

b. Denticle arrangement Imtlar to caudal cre t not pre ent on lower Ide of caudal peduncl and 
not on leading edge of lower caudal fin lobe . . . .. ...,., .. " ..... 

a, Don;olateral body urface bro .... n or gray-bla k, either unitorm in olor or .... ith .... a I~ C otr t 

b. 

ing addle blotche or pot darker than the ground color but 9.1th rly de med m rIO, no 
varIegated ... 

rsolateral body burta e~ bro .... n or gray-blac "arieg-ated '" ith 
01 darker or lighter olor, the markin u,",uall:- .... ith harpl) defin 

,or lin 



3a. Dorsal and lateral body surfaces with poorly defined darker markings, their margins indefini te 
sometimes recognizable as saddle blotches ............. . . 4 

3b. Dorsal and lateral body surfaces uniformly colored, without markings . 8 

4a. Lining of mouth white 5 

4b. Lining of mouth black 6 

5a. Distance from tip of snout to nearest rim of nasal opening less than horizontal diameter of eye .. G. eastmani 

5b. Distance from tip of snout to nearest rim of nasal opening greater than horizontal diameter of eye . . G. nipponensis 

6a. Length of snout in front of mouth comparatively short, 5.4 to 5.9% TL . some G. schultzi 

6b. Length of snout in front of mouth comparatively long, 5.8 to 6.6% TL ...... ... 7 

7a. Length of base of anal fin comparatively short, usually less than 11 % TL some G. arae antillensis 

7b. Length of base of anal fin comparatively long, usually more than 11 % TL .. . some G. piperatus 

8a. Both dorsal fins and sometimes upper and lower caudal fin lobes with a dark spot or dark 
smudge near their upper terminal margins (or lower tip on lower lobe of caudal fin) and usually 
not narrowly edged with black .................... ............... G. sauteri 

8b. Both dorsal fins and caudal fins not spotted or smudged, fins either uniformly colored, or edged 
with black, or marked with a narrow terminal colorless band that contrast with the color of the 
rest of the fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

9a. Adults 500 mm or more TL . G. melastomus murinus 

9b. Adults less than 400 mm TL . .... . . G. piperatus 

lOa. Highly variable color pattern on dorsolateral surfaces, usually made up of dark markings with 
white borders or white areas over or near the dorsal midline, markings often in longitudinal 
series or forming stripes .................................... G. arae antillensi 

lOb. Color pattern or dorsolateral surfaces made up of series of dark spots or saddle blotches or both ...... 1 

11a. Distance between bases of dorsal fins greater than length of base of anal fin; Pacific species .1 

11b. Distance between bases of dorsal fins less than length of base of anal fin; Atlantic species . .1 

12a. Mouth width comparatively small, 6.5 to 6.7% TL; mouth arch comparatively high ......... G. schultz 

12b. Mouth width comparatively great, 8.3 to 13.2% TL; mouth arch comparatively low and 
broad ..... . ..... ....... ... . . .................... some G. piperat 
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I 8. 

:lb. 

48. 

Base of anal fin comparatively hort, 10.3 to 1 ,6 
between base of the two dorsal fin 

1 L; it length u uaB ' th nth dl 

Base of anal fin comparatively long, 13.2 to 17.0 'I L, i len h gr at r than th 
between base of the two dorsal fin . . ... 

Dorsal ground color and marking in hade 
that may release brown-staining pigment 
comparatively great, 7.4 to 8.5% TL ..... 

of gra_ or gray-black (h or torag In Ie hoI 
from liver ; len ,th of nout In front of mouth 

Dorsal ground color and markings in shades of brown ; length of nout in fr nt of mouth .0 
to 7.8% TL . . . . . . . . . . . . . . . . . . . . . . .. ..... . ..... . 

1 P til 

. 15 

5a. Tip of anal fin reaching a little past the origin of lower caudal fin lobe •...... G meta tomll m to tomu 

i)b. Tip of anal fin not reaching origin of lower caudal fin lobe 

A 

B 

c 

( ( (I' 

Galeus arae arae (~ichols) 
Figures 27, 2HA, 29, :30 

"' l 'Galli., or", "rn,. _ -mOl f.nlloh·. Ohl of florId 
" I U Orth nntilhno,;l,.." ~11·n'lll ft.'n"l", t.ot" I PUlrlo Hh 
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Pristiurus arae Nichols 1927:1 (off Miami Beach, Fla.). 
Galeus arae: Bigelow and Schroeder 1948:216, figs. 36, 37; Springer 1966:608, figs. 20A, 21A, 27F; Bullis 1967:141, 

figs. 8-3 to 8-6. 

Material examined. USNM, 3 ad. ~ , 272-290 mm, 1 imm. ~ , 190 mm, 1 imm. ~, 125 mm, 1 juv. ~, 90 mm, 
ad. 2, 255-331 mm, 3 imm. 2, 196-228 mm, all from the coast of Florida. Examined by X-ray: 48 males, 37 females 
coast of Florida; 72 males, 38 females, Caribbean coasts of Nicaragua, Honduras, and Costa Rica ; 86 other specime 
from Florida and Honduras coasts. A print-out from data cards on file at the National Marine Fisheries Service LabO 
ratory at Pascagoula, Miss., on 213 trawling stations where G. arae arae were taken in the Gulf of Mexico, t he Caribbe 
Sea, and adjacent waters by exploratory fishing vessels. 

Diagnosis. Galeus arae arae is the smallest Galeus of the Atlantic, females rarely reaching 360 mm and males 
mm. Galeus arae cadenati may be only a little larger but is not well enough known for a reliable size estimate. Gale 
arae antillensis is larger, some specimens reaching more than 400 mm. The Galeus of the eastern Atlantic all may reac 
a length of more than 400 mm. 

Galeus arae arae is readily separable by its complex color pattern (Fig. 28A) from the plain colored or weakly marke 
species of the western Pacific: G. sauteri, G. eastmani, and G. nipponensis. It has a shorter snout than G. pol/i, its lengt 
in front of mouth 5.3 to 7.1 % TL for G. arae arae and 7.4 to 8.5% TL for G. pollio 

Galeus arae arae is similar to G. schultzi of Philippine seas in morphometrics, but has a more strongly marked col 
pattern with more spots on the top of the head and anterior trunk than G. schultzi. Galeus arae arae and G. melastom 
melastomus both have complex color patterns but G. arae arae is not only a smaller form but also has a shorter anal fi 
base, 10.3 to 13.6% TL compared with about 15.0 to 16.0% TL for G. melastomus melastomus. Also in adult G. arae ar 
the posterior tip of the anal fin falls appreciably short of the origin of the lower lobe of the caudal fin, but reaches it . 
both G. melastomus melastomus and G. pollio In G. arae arae the length of the snout in front of the mouth is 5.3 to 7.1 
TL but in G. piperatus it is 6.3 to 7.8% TL; in G. arae arae the distance between bases of the two dorsal fins is 10.5 
12.2% TL, but in G. piperatus it is 15.2 to 17.3% TL. Galeus arae antillensis may differ from G. arae arae in any of t 
following ways: it may reach a larger size at maturity; it may have a shorter anal fin; it may have more monospondylo 
vertebrae; it may have either a much reduced and less distinct color pattern (Fig. 28C) or a stronger but different patte) 
(Fig. 31). 

Throughout its range as defili~d below, G. arae arae of half-grown to adult size have a distinctive and complex col 
pattern with little variation (Fig. 28A). Small and large spots among the usual saddle blotches of brown or tan are ' 
bilaterally symm~~#cal arrangement ove.r dorsal and lateral surfaces. Ventral surfaces are light colored without spo 
Very small examples, under 150 mm, hlWl)"<mly the saddle blotches. The pattern is not much different from that of 
melastomus melastomus. The complexity of trw. attern and distinctness of spots is somewhat reduced in some ot 
species of Galeus. 

Egg capsules certainly referable to G. arae arae are unknown, but eggs not enclosed in capsules were taken from 0 

ducts of specimens collected off Honduras (Bullis 1967). Very small specimens, 100 mm or less, are known fro m onl 
few specimens. A 90-mm male, presumably newborn, collected 9 November 1960 off Ft. Lauderdale, Fla., from 376 
had indistinct saddle blotches. The denticles were needlelike, as in many young scyliorhinids, and were arranged 
longitudinal rows on the flanks. Some denticles around the mouth had a narrow blade and were t hree-pointed. The 
were similar in shape and number to the teeth of the adult. The caudal crest was well organized with the lateralsca 
asymmetrical as in adults. The crest had fewer scales in the central rows than adults. A 125-mm male collected 30 Ap 
1961, off St. Augustine, Fla., from 302 m had more numerous denticles with only a faint tendency to form longitudi 
rows. Most of the denticles were needlelike. Specimens 150 mm or more had mostly tridentate denticles not arrange . 
rows. 

Description (morphometries). The range of measurements expressed as percentages of total lengths for 10 Gal 
arae arae 190 to 321 mm long, all from the coast of Florida, follow. 

Tip of snout to: front of mouth, 5.3-7.1; eye, 5.9-7.8; first gill slit, 13.8-16.0; fifth gill slit, 16.3-19.8; origin pecto) 
15.3-19.3; origin first dorsal, 42.4-47.3; origin pelvics, 37.2-42.0; origin anal, 50.9-56.9; origin second dorsal, 59.0-6 
upper caudal fin from origin of caudal crest, 65.5-72.0; anterior end cloacal opening, 39.8-46.3. 

Eye: length, 3.4-3.9; distance eye to spiracle, 0.8-1.5. 
Mouth: width, 6.2-7.5; length, 3.2-4.3; length upper labial furrow, 1.0-1.5; length lower labial furrow, 1.4-2.2. 
Gill slits: height of first, 1.3-2.1; height of fifth, 0.6-1.3. 
First dorsal fin: length base, 4.2-5.9; length anterior margin, 7.2-8.3. 
Second dorsal fin: length base, 4.4-5.7; length anterior margin, 7.0-8.0. 
Anal fin: length base, 10.3-13.6; length anterior margin , 5.5-8.0. 
Distance between: first and second dorsal fin bases, 10.3-13.6; posterior inner ends of nost ril , 2.5-3.3. 
Pectoral fin: length anterior margin, 10.5-12.2. 
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VI cus.~ilJn (Geographical and VertIcal Ranges). (;01 u ora oro I found rom th 
th continental lope around the Dry Tortuga. and northward in the Gul of 1exi far 
It i rare west of Pen acola and ab ent from the we tern Gulf of Mexi 0 and Tull 0 

icaragua, and Costa Rica on the continental . lope and al 0 off n ighboring i land and oc 
Bank outh of ,Jamaica. It i replaced along the aribbean coa. tal lop of Panama and 
I he very par:-.e populatIOn of C;olru.~ un the northea. tern cat of uba, the 
. m to b£' made up of intergrades of G. oral! oral' and G ara' Glltlllen 1 • 

'1 he geographical range of G. arae orae i restricted to a narrow band along the lope well b 10 'th ntl-
nental shelf. The pecie wa recorded from everal hundred tation of re earch ..... es el of the • 'ational Mann h h n 
\)crvice at depths from 292 to 732 m (160 to 4 fathoms). The water temperature ta en at the bottom b' r \ In 

hermumeter wa recorded from 56 tation where G. aroe arae WIl8 taken and ranged fr m 5.6 0 to 11.1 0 
• I'h m n 

mperature at 44 station off the Florida coast was 9.2°C and at 12 tation off Central Amenca it wa .75 0 
• W h \ 

00 few records of depth or temperature to make firm conclu ions but it i intere ting that the only temperatur r rd t 
he pOint of capture of G. arae cadenatL was 4.6°C and the hallowest record for a Galeu.~ in the we tern tlantlc W ~ 

U. arae anWlensL taken from 146 m. 
Although C. arae arae must be common withm most of its range, it seem to be irregularly di tributed. '[ h larg t 

r 11\11 haul contained 1 0 specimen and more than 10 were frequently taken in ingle haul., \ ~rth£'l' ,m rn h ul 
ade in areas expected to have G. arae arae produced no specimens. The object of the trawling was chiefly to d fin 

rt'a of occurrence of red shrimp, Hymenopeneus robustus mith, a commercially valuable p cie on which Gal us 
rnetimes feeds. Stomach examinations showed that small Hymenopeneus and a mailer shrimp, Penaeopm m olop 

( 'mith) made up the greatest bulk of the food of the G. arae arae examined. 
Bullis (1967) found adults but very few immature specimens in depths of more than 450 m. Although immature earn­

ple were mo t common in less than 450 m, adults of both sexes were also common there. In view of the large num h of 
t rawling stations providing records of the presence or absence of G. arae oroe, the limit of the geographical and depth 
ra nges would be well e tabli hed except for the unexplained paucity of data on very small pecimen. under 1 mm 

nd on graVid females. 

Reproductwn. Bullis (1967) found eggs without egg capsules in the oviducts po terior to the hell gland 111 (l. ara 
1foe taken off Honduras. This constitutes the only direct evidence about the site of embryoOlc development of G. ora 
uoe. 'pringer (1966) had assumed the species to be ovoviviparous but only becau e of failure to find egg cap ul . 1 he 
,millie t young example seen was the OO-mm specimen mentioned in the foregoing description and a few, probabl not 
wre than a dozen specimens, less than 150 mm long were seen. 
If, a~ i:ieems certain, G. arae arae give birth to fully developed young, gravid female. should have heen found am n 

h> large number of mature female een. Except for tho e reported by Bulli , no others have h en ()h~ r.l·d The n1 
Iuuslble explanation for thi i that gravid female congregate in nur ery areas of ..... ery rough bottum h t pr Iud 
lwling. One nur ery area for cyliorhinid shark I known for 'e) liorhinu retifer, an egg laying pi . 
The un ati factory state of knowledge about the development of G. arae arae is accentuated by the fact that in , ora 
t!llenSL , for which relatively few specimens are available, one has been found with encap ulated egg. one e 10 8 h 

'iduct. 
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17°40'N. The sharks of the two groups could not be distinguished from each other by color pattern or external 
morphological features that separate the species and subspecies now described in the genus Galpus. The test series was 
further subdivided by sex and also by size into three length categories: small specimens 1.50-227 mm, medium 
specimens 228-253 mm, and large specimens over 253 mm. The C. polli were grouped only by sex and area of origin; 
northern specimens from lat. 5° to 8°N off Sierra Leone and Liberia, and southern specimens from lat. :30 to 4°8 off 
Gabon. 

The results of examinations are summarized here in two Hubbs-Perlmutter graphs as modified by Hubbs and Hubbs 
(1953) and show our data for monospondylous vertebrae (Fig. 29) and for total vertebral numbers (Fig. 30). The graphs 
permit a rough estimate of significance in that the lack of overlap between any two dark bars indicates a significant 
difference. The length of the line underneath the dark and light bars shows the range of variation in the sample. Thus f011 
C. arae arae it can be seen at a glance that differences in total length within sex and area groupings are not ignificant. 
that differences between northern females and southern males are not significant, and that differences between 
monospondylous vertebral numbers between northern and southern females are not significant. 

It is evident that the great range of van at ion in total numbers of vertebrae, 130 to 142 in the sample of G arae araean 
126 to 137 in the C. polli sample, makes the use of these counts of little use in identification. The variation is less i 
monospondylous vertebrae, in the samples used here, 34 to 38 for C. arae arae and 32 to 35 for C pollL. The analysi 
shows only that, in Caleus arae arae, a small but significant difference in numbers of vertebrae exist between males an 
females and that both males and females may have a significantly greater number of vertebrae in one geographical are 
than in another. 

Figure 29.-Nu mber of monospondylous vertebrae in samples of Caleus arae arae and 
C. polli shown in a Hubbs-Perlmutter graph. The samples of the northern population 
of C. a. arae were taken between lat. 23 ° and 29 °N and the samples of the southern 
population between lat. 9° and Is oN. The northe rn samples of C. polli were taken be­
tween lat. ;1 ° and SON and the southern samples between lat. ;1 ° and lOS. From the 
same data, t values were calculated for C. a. arae as follows: between northern males 
and northern females t = 3.6205 (difference significant at !)!1.9o/r Ic\('I); bctwe-en south­
ern males and southern females t = !.~OIO (significant at !l9.!)clr ); be-tween northern 
males and southern males t = 2.9149 (significant al99 .. :;o/r ); betwee-n northern females 
and southern females t = I.OS22 (not significant at RO o/c level). 
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Galeus arae antillen is New .... ub pecil't> 
Figure 21'C, :H, :32 

M 21417 , a 347 -mm " near ' t. Kltt , Leeward I lands, \V.I., from 5.')0 to 5 0 m, 1 '\Ia) 
water temperature at point of capture .\:l°C. 

ther material examined. U' 
\.,6.') m; t TSNM-ORE 6701, 3 

'ard Islands , 612-698 m; M-ORE 2646, Imm . '. 160 mm, Leeward h,land~, ~4 m, l'- • ·~I·()HE 1 
, 4:30 mm, al ' al Bank, ' antaren Channel, 45, m; C • ~1 - 'B.')1 1. imm .:70 mm, • 240 mm, ~Ion I 
t, .')411 m; t l' M-ORE 10840. 2 ,237,410 mm, Leeward Lland, 42 m, L " \1 ·0RE 1( 41. ,2 
nd .. 64:~ m; I-ORE 1 2, imm. ",260 mm. 4 ., 130.235.350,370 mm , Lt'eward I land, 57 
\:1, imm . " 320 mm, 3 ,290, 320, 435 mm, Leeward Lland". 5 9 m, L _ \I ·ORE 1 2 -. llnm 
.) mm, Leeward I-lands, 65 m; C ' ;";~I - RE 5427. ad . ". 310 mm. (,It Hi. pamola. 12·5-

1, ,:140 mm, Le ward Island. 622-695 m; L' ~ ;";~l-ORE 6695. ad . ',335 mm . 3 . .345. 0355. ~5 mm 
ilt!'. Leeward 1 land., 5-0-5 5 m. 
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Figure al.-Ga leus arae antillensis. Two color patterns from imm<llurC' 'peC"imens froml he\icinil\ of \ntigua. We t Ind ie~. Dra .... ing b\ ... 
drC'd Carrington. 
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Figure 32.-X-ray of peh'ic area and claspers of adult male G 
arae antillensis. slope off northwestern Peninsula of Haiti. 
shows a thin layer of mineral that is deposited at the surface 0 

principal clasper cartilage (s tem ) immediately following matur 
of the testes. Appreciable growth in length of all male sharks 
a bruptly or becomes negligible at the time of clas per calcific 
(stiffening). The heavily calcified terminal cartilages are more 
plex in Galeus than in most other scyliorhinids. 



r he un pecie htl I hrlrter anal In ba nd longer di tan b t w nth t .... o d th n 
prel except po sihly the liltl known G. m La tamIAS murinu 

roo few pecimcns cattered over a very large geographi al aT a .... er a\' ilenl to u tud~ 1 
li mber of monospondylou vert brae in Galeu ara antill n.\L. wa not mu h (lilt r nt then th 
ll('h larger sample of n. arae arae but the range m G arae antlll I' 'n'a WI 

[Jc mption. 'I he dimen 'ions of the 347 · mm holotype. a exually mature female with 
:t Imeter in the right ovary. are given helow a p rcentage ot th otal length . 

Tip ()(snoullu: front of mouth (upper lip). 6.6; eye. 6.9; spiracle. 12.7; fir:.t gill lit,17. ; Ifth III lit, 
rtoral. 20.1; first dorsal origin, 46.9; origin pelvic, 41.7; origin second dor al, 84.4; ongin anal, 

t. 7:1.9; anterior end cloa al openmg, 44.0. 
r.:)'I': length orbit, 4 .:~; height, 1.7; di tance between the two upp r eyelid .. 7 .. 
, .... ·pirac/(': greatest diameter 0 .6; lea!>t di tance from eye, 1.2; di. tance bet\\ en the t .... o plr 3 
Mouth: Width. 7.5; length. 4.0; length upper labial furrow. 1 7. length lower labial tUrrtlv. , 2.0. 
Na8al apertures: level of anterior end to tip of nout (proJectIOn), 3.7; level of p . terior end t 101 rmddl of 

per hp. O. ; lea t distance between, 2.9. 
GI/l\/ltS : height oUir t, 2.0; height of fifth, 1.2. 
Frn,t doriial (in: length f base, 5.2; length of free inner margin, 2.6; height. 4.0; length of anterior margin, f)/ • 

Second doral (In: length of ba e, 4.9; length of free inner margm. 2.9; height. 2.9; length of antenor margm, b ). 
Anal (in: length of ba e, 10.9; length of free inner margm , 1.4; height. 2.2; length of anterior mar m, {i.3. 
j1ecloral (in: width f ba e, 6.3; length of anterior margin. 10.9; greate t width of fin. .3; di tanc h't'n' en th' t .... 

:t'ctoral axlls. 6.3. 
Pe/nc (ins: overall length, origin to tip, 13.5. 
Caudal (in: upper margin from origin of caudal cre t, 2 .2; ant rior margin of lower caudal lobe. 7 ; tip of nd 

!orsal to origin caudal cre t, 1.7; tip of anal to origin of lower audal lobe, 5.2 
[)u;tance between (m ba e': first and econd dor als, 14.1; pectoral and pelVIC, 15.5; pelvic and anAl, i.5; ullal nd 

cr caudal origin. 6.0; econd dorsal and origin of crest. 5.2. 
Body dImensions : greate t width head, 11.2; trunk width at pectoral origin. 10.1; trunk width at p 'lvic orlgm, 

lid th at origin caudal ere t, 2.0; trunk height at pectoral origins, 7.5; trunk height at pelvic origin. 9.:); cuudal pedUIH I 
I ight at origin caudal cre t, 3.5. 

Teeth small And crowded, e timated number of vertical tooth row 2 +2 /26+26; the large t about 0.1 mm high ab \ 
le enamel line; about 3 or 4 row neare t ymphy i with three cu p • the cent ral cu p much the longe t, m to th 
f th with fur. five, or ix cu p , number of cu p increa ing laterally but irregularly, Lateral to 10 row of th In 

',\er jaw with 5 to 7 low ubequal·length cu p forming a combhke tructure, otherwi. e teeth of upp r and low Dr Ja .... 
I n dar. 
[) rmal denticle of dor olateral surface mall. imbricate. with three lateral pOint. I the mlddll' on mu h thl I n 

larger flank denticle about 0.2 to 0.3 mm long. tran parent. audal cre t of holotype about 54 mm long. th 
'mmetncal marginal denticle about 1.2 mm long. number of longitudinal row: of. mall , medlfln, .:. mm tn 
It'S In rea ' ing from zero at origin to about four near postenor terminus. 
Inside of mouth with moderate numbers of denticle on anterior mouth root. e. ttmated about 0 5 mm lng, d ntl 1 

detf'ctable elsewhere in mouth or on gill bars . Gill bars with one to three low and broAd t ubercl hut n III r 
'olnr 01 in,'ld of mouth du kyo probably black in life. ground color alter about yr In pr l"\ 1\ II h II 
It , d rs lateral urfa e with tan marking; top of head and dorsal trunk with. ome\\ hat lIT ul r lar 
t('he~. one at fir t do al, one at econd dor al, and two aero tail. 

Liver short. it· lobe reaching Ie . than halfway toward po tenor end of body cavity. no oil d 
I serytltion. Peritoneum black. Right o\ar)' with 3+ yolk about lU mm in dlamet r. 

orat. 
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One 345-mm female from the Leeward Islands near Antigua had one egg capsule m each oviduct. The capsules 
measured approximately 38 by 16.5 by 10 mm. The evidence for oviparity in G. arae antllLen.~ls IS scant as is the evi~ence 
for ovoviviparity in C. arae arae. It is not apparent why as much material as is available does not give much more infor­

mation about prenatal development. 
The holotype was trawled where the water temperature within a meter of the bottom wa~ 89' ( and within the 

temperature range at which C. arae arae has been taken. As with G. arae arae, the specimens of anttllen.\ls were taken 
mostly from 300 to 700 m, but a few antilLensis were recorded in ltV Uregon notes as bemg collected at lesser depths near 

Puerto Rico. 

Galeus arae cadenati Springer 
Figure 2RB 

Caleus cadenati Springer 1966:609, fig 20 (Caribbean coast of Panama) . 

Material examined. USNM 260468-Fl, t, 303 mm, holotype, Canbbean coast of Panama, 439 m, :30 May 1962' 
USNM-ORE 3600, 1' ,314 mm, Caribbean coa t of Panama, 548 m; CS~M-ORE .')722, Imm. ',290 mm, 2 .270,3 
mm, Caribbean coast of Panama, 512 m. 

Diagnosis. Caleus arae cadenati has a longer anal fin base than the other western AtlantiC ubspecie of Galeu. arae 
the anal fin base length in C. arae cadenati being about as long or longer than the distance between dorsal fin ba e . Th 
few specimens of C. arae cadenati seen indicate a ~omewhat greater size than C. arae arae. 

Discussion. Caleus cadenati was described (Sprmger 1966) from a mall ene of female pecimen from th 
Caribbean coast of Panama. Only a few additIOnal specimens were collected and the e included orne from the coa to 

Colombia (Harvey' R. Bullis, Jr., pers. commun.). The separatIOn of the large populatIOn I)f typical Galeu8 arae arae 
the Caribbean coast northward from Panama from cadenatl is not clear and abrupt. Provi ion ally all thepecimen ee 
from the coasts of Panama and Colombia are regarded here as Caleus arae cadenatL 

Galeus boardmani (Whitley) 

Pristiurus (Figaro) ,oardmani Whitley 1928, pI. 18, fig. 3 (Montague I land, ~ew outh \\'ales, 12 -146 m). 
Figaro boardmani socius Whitley 1939:230 Ureat Australian Bight off we tern outh Au tralia, and ea tern We'te 

Australia) . 
Figaro boardmani: Whitley 1940:90, fig. 83. 
Caleus boardmani: Fowler 1941:28. 

Material examined. None 

Diagnosis. Caleus boardmani differs from other species of the genus a here defined in having a caudal ere 
structure on the lower side of the caudal peduncle and extending for some distance on the leading edge of the low 
caudal fin lobe. Caleus boardmani shares this character with some individuals of Parmaturus pllo us and juvenile of 
melanobranchus and P. campechiensis. It may be distinguished, however, from species of Parmaturus by it wider a 
larger pectoral fins; the maximum width of the pectoral is greater than the mouth width in Caleus but Ie than mou 
width in Parmaturus. Whitley's (1940, fig. 83) illustration of C. boardmani shows a shark with the typical Caleus-li 
seven or eight saddle blotches with an additional eight or more slightly smaller blotches interspersed. 

Discussion. The holotype of Caleus (Figaro) boardmani is a 540-mm male, AMS IA 2483, trawled from the vicinity 
Montague Island, southern New South Wales in July 1925 from 70-80 fathoms (128-146 m). Whitley' (1928) descripti 
mentioned paratypes trawled from slightly deeper water nearby in September. Whitley (1928) placed his new speci 
boardmani in a new subgenus, Figaro, on the basis of the presence of modified scales on the ventral edge of the cau 
peduncle and later (1939, 1941) treated Figaro as a genus. According to Whitley's accounts (1928:238; 1939:230) rna 
specimens were in the Endeavor collections trawled from the eastern edge of Bass Strait in 100-200 fathoms. He a 
reported the collection of specimens from the Great Australian Bight (off South Australia and Western Australia) 
depths of 70 to 450 fathoms (128-823 m). He noted that all were males less than 16 in (about 400 mm) long. Specirn 
from the Bight were described as having fainter color bands (dorsal saddles) by Whitley and given subspecific rank 
Figaro boardmani socius. 

Although I have not recognized Figaro here, I should point out that Whitley's (1940, fig. 83) figure of the holot 
shows a shark with a larger spiracle than I would expect in Coleus and a pointed clasper. If the holotype is a matu 
male, the figure suggests that Figaro might be separated from Caleus by clasper characters. 
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I u peet that the hump In the hark mention d hy Whlll(' . a .. a (; 
trong preservative which, (or deepwater .. cyliorhlnid with ~ uk \. 'rt hr e, tl'nd to 

hump. 

Calcwi euslnwni (.Jordan and ~n\ derl 

I tlUru.~ ea.~tmani .Jordan and Snyd r 1 J.l:'2:~(J. pI. 60 (oft Ilu .. Japan); (;armnn If 1,J:CI ~ 
~J{t!w I'a.~tmani: Fowler 1941:'26; B .. edno\' 1 fl9:~ . Ilg. II; I 'nkaYIl IfJ75:23·25. I). 

1atl'rial f'xamined. 7740. t, :3:3/ mm. holotype (originally measured 41) nun). 0 t fzu, J plln, r ~1. H, ( \\ t n 
,ad. ,347 mm, ,Japan (MI aki); F;\t:--:H. Ow. ton 7().i, subad. " :lIii mm, ... g. mi ,l'II, J P II. 

)ta}(nu.~i,~. In the original des ription (.Jordan and Sn\der 1904:230) it wa ,taleci. "'I e ·th e8 h "Ilh 
mted CU!!p ., ," and wa repeated by Garman (191.{) and Fowler (l941). :\1~' 'xnmination of the hoi t 
It only the extreme lateral teet h have ~even cusp:. The majority of the t 'eth ha \ e lIlH or ii\' ('U P h \\ n 111 

kaya'!l illu~tration (1975, fig, 24) and are very small. those in the holotype reach al mo t bout 1 mm high fr m th 
mel line, The teeth of G. ea·tmani are smaller than the teeth of G.sauteri. 'I hey ar' l'f(l\\ded wllh m re th non' 

iell in function. The dermal denticle are small; typical three-pointed !lank denticl~" of the '; ·mm m I~ r' O. to 
long compared with 0.7 for flank denticles of'a male C; sauten ofsimilaf Sill'. (,a{el/' I'mtmam i, Iln<i('r p It of 

I dium length, mailer than G nLpponensis but larger than G schultzi. One C; ea.,tmalll that I ' amined h db n III 
!lervative for more than 50 yr and it color wa uniform browni.h Without marking~ .• aka\' i( il:) lound fr h 

pecimen~ gray Of browni h-gray on dorsolateral surfaces and gray on the upp r surface" of I he pe toral fin Ind \ rtl I 
~ with saddle and blotche of darker color without defimte edging. 
In the three G eaiitmanL examined. the dl tance between base of the dOLal fins \\as 15.3 to 1 ) 2( I L C mp r I \\Ith 

1.2 to 14N c TL for two specimen' of U. nlppOnen,'iI,'. 127 to 13.7c( TL for :-;ix C; SQutCr!. and 11 0 to 1 .2 1 I. or f ur 
cimens of U. schultzl For larger 'erie of fresher. peclmen . !\akaya (1975) found (for the dl"t IH ) h\ I fin 

H'C~) in U. ea.'itmani 14.2 to 15.9', TL, for G. nlppOnen,<;I., 13.5 to 15.6f"( TL. and tor (; aull", 11 "; tIL 

iJl'\crrptiofl. The followmg deSCription I of the :l47-mm adult male. F:'vt0:H·Ow"ton 1)7 . Hod' r. an 
latlvely Hmall; pectorals broad but short. di tal marglOs nearly straight. greate~t Width (along cii"wl margin) mu h 
pater than mouth width, tips of appre sed pectorals not reaching more than half\\ay to the oraglO 0 th pehl . on gin 
iir t d()r~al fin over posterior part of pelvic bai:ie: diHtance between first and second dor"al tin ba"e me\\hal re 
III length of head to first gIll slit. first and second dorsals about equal in area but the len th of b of fi I d 
lcwhat lunger; anal fin long and moderately low. its ba.e somewhat longer than lengths o! fi~t and 

' lbined. basal half of pelvics umted to form an apron beneath the !ull) lalclfied cla"per. . 
Head narrow with moderately pointed tapering snout; mouth moderately large and regularly arl'hl ,It! Width bout 
uti tn the length of the nout In front of mouth; di, tance bet\\een lOner po. terior end. I n tr I ut h If th 
gitudinal diameter of the eye opening; na al nap triangular without an xtended point. 
, eth very ~mall. the large t about 1 mm high; teeth of upper and low r ja\\ ~imilar III h pe, the upp r J \\ 
htly larger; teeth near ~'ymphy.ls tricu pid. but laterally the teeth have more cu,p .. to I\e or e\en eu p In 

ral teeth; teeth crowded and difticult to count, 20·25 rows in each halfo! upper ja\\. 2 ·2_ r \ \\ r 

) rmnl delltil'les small. the largest t1ank denticle..; about O.:~ to 0,4 mm long, Imbricate, \\lth thre po t nor poan 
t ral llne much the longest. Caudal crest denticles e. tending along IIpp r edg of tUlI ~ r about 5 I 
ld81l're~t near it. origin con"isL of three central r()\\s of symmetri al d nticlt'. bet\\e n th (\\0 m rgan 

r n.\'1ll1ll Iriral dentidei:i. 
cept for A trac of lighter color near the tips 01 the two doral lin the pl'umen h no markmg 
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Mouth: width, 6.2, 5.8, 6.4; length mouth, 3.7,4.0,3.2; length upper labial furrow, 1.2,1.4,1.1; lower labial furro 

1.5, 1.4, 1.3. 
Nasal apertures: minimum distance between, 2.1, 1.9, 1.9. 
Gill slits: height of first, 1.5, 1.4, 1.3; height of fifth , 0.9, 0.9, 0.6. . 
First dorsal fin : length base, 4.7, 4.6, 4.1; length posterior tip, 2.4, 1.7, 1.7; height , 3.9, 3.2, 3.2; length ante 

margin , 7.4, 6.6, 6.4. . ' 
Second dorsal fin: length base, 5.6, 5.0, 5.1; length posterior tip , 2.1, 1.8, 1.9; height, 3.9, 3.3, 3.2; antenor rna 

7.4, 6.9, 6.9. 
Anal fin: length base, 11.9, 11.5, 12.4; length posterior tip, 1.5, 1.7, 1.3; height, 3.0, 2.3, 2.9; length anterior rn 

5.9, 5.8, 6.7. 
Pelvic fins: overall length, 11.0, 11.2,9.8. 
Claspers: reach past pelvic fin tips, 0.0, 3.5, 2.5. 
Pectoral fins: width base, 4.5, 4.6, 5.1; anterior margin, 9.5,10.0,9.5; greatest width, 8.0, 8.3, 7.3. 
Distance between fin bases: first and second dorsals, 15.4, 15.3, 16.2. 

Discussion. Nakaya (1975:50, fig. 25) found yellow, smooth-surfaced egg capsules about 60 mm long and 16 mrn 
in G. eastmani; mode of reproduction single oviparity, that is, egg capsules not retained in the oviducts for more t 
very short part of the development period; no evidence of sexual dimorphism in teeth; females mature at about 3 
370 mm. 

Galeus melastomus melastomus Rafinesque 

Galeus melastomus Rafinesque 1810:13 (occurrence in Sicilian waters implied). 
Pristiurus melanostomus Bonaparte 1834, fasc. VII; Muller and Henle 1841:15; Collett 1905:95; Regan 1908a: 

Lozano Rey 1928:315; Nobre 1935:418; Andriashev 1954:35; Albuquerque 1954-1956:95; Azouz and Cap ape 1971: 
Quignard and Capape 1971a:132, 1971b:160. 

Pristiurus atlanticus: Vaillant 1888:59, pI. 1. 
Pristiurus melastomus: Garman 1913:92; Maurin and Bonnet 1970:130, fig. 4. 
Galeus melastomus: Bigelow and Schroeder 1948:215; Dollfus 1955:82; Tortonese 1956:133, figs. 70-71; Cadenat 1 

figs. 5, 6; Bini 1967:61; Krefft 1968:40; Wheeler 1969:46; Springer 1973:11 .3.1. 

Material exam :,..ed. USNM 23029, 1' , 635 mm, Norway; Bergen Museum, ad. " 612 mm , Norway; US M 17 
imm. ~, 407 mm; 0SNM 48275, imm. tj ·. 7 mm; US M 48276, imm. 1', 313 mm; SU 20604, imm. 1' , 377 mm, Na 
ZMK Thor stn. 92, jUY, ci , 149 mm, west coast ''If Scotland from 550 m; about 100 specimens, coasts of Tunisia, Alg 
Morocco; BMNH 1934, 8.8. 3a, 4a, egg caps\1.1 ., off S.W. Ireland; BMNH 1928, 9.18. 13, 16, egg capsules off 
Ireland, 292 m. Holotype not found. 

Diagnos!s. Galeus melastomus melastomus occurs along continental slopes from the vicinity of Trondheim, No 
southward around the British Isles and into the Mediterranean and Adriatic Seas. Its range overlaps that of Galeus 
in the vicinity of Tangier and off the Atlantic coast of Morocco. Two characters by which G. m . melastomus may be 
tinguished, size at maturity and number of vertebrae, are greater in the northern part of its range than in the sout 
sector. 

Galeus m. melastomus differs from G. m. murinus in having a longer anal fin and in having much more prorni 
dorsolateral markings. A juvenile G. m. melastomus from the coast of Scotland has the base of the anal fin 18.1 % 
compared with the juvenile holotype of G. m. murinus which has the base of the anal fin 11.8% TL. 

Galeus m. melastomus differs from G. po IIi in producing its eggs in leathery capsules. It is a larger species reac 
more than 600 mm as compared with G. polli which reaches a length of about 450 mm. It has smaller and more nurne 
dorsolateral markings than G. pollio Its anal fin base length is more than 15.0% TL as compared with less than 14.0 
for G. arae arae. Its strongly marked dorsolateral surfaces serve to mark it off from plain colored species such 
sauteri or from species with diffuse markings such as G. nipponensis. 

Krefft (1968:40) noted additionally that the tip of the second dorsal fin extended rearward past the origin of the ca 
crest and posterior tip of the anal fin in melastomus but not in pollio He also noted greater numbers of vertebrae in 
Sea specimens of melastomus than in African coast specimens of polli and observed that melastomus usually had 
18 saddle blotches as compared with 9 or 10 for pollio 

Maurin and Bonnet (1970, fig. 4) illustrated for comparison a 410-mm male melastomus and a 410-mm male 
presumably both from the northwest coast of Africa . The illustration shows a larger and wider band for melastom 
less arched mouth; a longer pectoral; a greater distance between the nostrils; and a somewhat lesser distance bet 
the axis of the pectorals. 

Description. Galeus melastomus m elastomus reaches a length of 900 mm (Krefft 1968) but that length rna 
unusual. Among specimens examined for this study a male 612 mm long from Norway was certainly an adult al 
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lone, allo flum orway, probabl wu an adult. Individual variation in proportIonal m uremen 
G m. mekutomlU u it i for many Iiorhinid peci . .nation in vertebral number great but, In 

..... to be pographical. 
measurements e preued a percentag of the total length. The first figure in each n rep 

ul male from orway; the second represen a 635-mm female from orway; the paIred figu an Inl_"- pve the range in four half-grown pecimen, two males and two femal 313 to 407 mm long from apl , 
fiIure in each aeries repreaen a juvenile male 149 mm long from the we t coa t of otland. 

Tip of FlOut to: front of mouth, 7. ,6.3, (6.4- .6), .2; eye, 7.2, 6.3, (6.4- .3), 7.2; piracle, -, 10. ,( - - ), 13. , 
t Pu lit, 15.0, 12.6, (15.4-17.5),17.4; lut gill lit, 21.2,17.2, (1 . -23.0),21.2; origin pectoral, 2l.6, 1 .7. (1 .1-22 I), 
; oncin fint donal, 48.5, 46.1. (44.9 ... 48.2),40.9; origin pelvic t 41.5, 39.1, (36.9·39.6),34.9; ongin nd d rsal. .7, 
, (61.5·63.5),55.7; origin anal, 58.0, 53.9, (52.1-53.6), 46.3; origin upper caudal lobe (= origin caudal re t), i .0, 

1, (70.0-72.5),65.1; anterior end anal opening, 43.0, 41.9, (40.3-43.1),39.6. 
Eye: length eye opening, 4.2, 3.6, (4.2·4.5),5.4. 
;pvocle: greate t diameter, 0.7, -, (- - -1,0.4; least distance from eye, 0.8, O. ,(0.7-1.31,0.4. 

Mouth: width, 7.8, 7.9, (6.2-7.9), 6.7; length, 3.9, 3.3, (3.4-5.4),4.0; length upper labial furrow, 1.5, 1.4, 10·1. ), 
t lower labial furrow, 1.6, 1.6, (1.3-1.9), 2.0. 

tJ841 aperture: least di tance between, 2.5, 2.4, (2.9-3.5),2.7. 
Gdl lit: height of first, 2.1, 2.8, (2.0-2.7),1.3; height of fifth, 1.1, 1.4, (0.9·1.31, o. 
Fir t dar al fin: length base, 5.7, 4.9, (4.4·5.1), 6.0; length anterior margin, .7, 7.9, (7.7-7.9), 

econd dar alfin: length ba e, 5.4, 4.6, (4.8·5.41,6.7; length anterior margin, .3,7.6, ( .0· .6), -. 
Anal fin: length base, 15.4, 15.3, (12.8-15.51, 18.1; length anterior margin, .2,7.2, (6.4· .1). -. 

Pectoral fins: greatest width, 11.4, -, (-. -I, 8.7; length anterior margin. 11.4. 13.2, (1l.9·12. J, 1l. . 
Pelvic fins: overall length, origin to posterior tip, 11.4, -, (- - -), 10.7; reach of cia pers po terior to peh'ic fin 

. 6,0, -, (- - -), -4.0. 
Distance between fin bases: first and second dorsals. 13.2, 14.0. (10.9·12.31. 9.4; pectoral and pelvic, 11. , 153, 

1)·1l.7), -. 

(,alew melastomus melastomus has high numbers of vertebrae compared with other. pecie ' of (,al us for which 
tebral counts were made. The two specimens from Norway had 40 and 43 monospondylou vertebrae and 2 M diter­
ean pecimens, mostly from the vicinity of Tangier, had 37 to 40 vertebrae. Quignard and Capape (1971 h) reported 
I 40 mono pondylous vertebrae from specimens taken off Tuni . 

(,alew m. melanostomus is strongly marked with a pattern of dark addle blotches over the dorsolateral urfa 
ntral urface is uniformly light colored. Juveniles have 7 or 8 addle blotches. but the number increase dUring groy.th 

19 in very large specimens. 

lJi cw ion. Egg capsules about 58 by 21 by 14 mm. not including hom. or tentucles, taken oil the 
and from about 290 m pre umably belong to G. m. melastomu.~. 
10UZ and Capape (1971) reported partially digested crustaceans and cephalopods from t he stoma h 01 the 
n off Tuni . 
he name melastomus refers to the black color of the inside of the mouth. Black mouth. ~eem to be u ual m n 

of Galeu although the color i rather quickly lost after preservation . 

Galeus melastomus murinus (Collett) 

iurus murinus Collett 1904:4 (FarOe Channel from 1,200 ml. 
&urus Jenseni "'aemund on 1922:169. pl. 4, fig, 2. pl. 5. fig. 4; not pl. 4, fig. 1 and pl. 0, fi .3 

mund n. (Ve tmannaeyjar off outhern coa t of Iceland .) 
&urus murinus: Regan 1908a:463: Garman 1913:93. 

muranus: Wheeler (lx. in Ii t of pecies); 'pringer 1 73:11. .2. 

ZMO, Michael ~'ar ,tn. 76, imm. . 222 mm, holot 'pe ( pe im n 
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For example, its eye length is 3.4% TL and the length of its anal fin base is 13.5Cj( TL, dimensions that. et it off somewha 
from murinus but in the direction of melastomus characteri tics . 

Description. After describing murinus in 1904, Collett (1905) prepared a more thorough description of the species b 
again referred to only one specimen . Following are proportional measurement I made in 1969 when the total length 
Collett 's holotype was 222 mm. Figures are percentages of total length . 

Tip of snout to: front of mouth, 8.1; eye, 8.6; piracle, 1:3.6; fi rst gill lit , 16.8; fifth gill lit, 20,5; origin pector 
19.5; origin first dorsal, 44.1; origin pelvics, 36.8; origin second dorsal, 55.9; origin anal, 4 .6; origin caudal cre~t, 66. 
anterior end cloacal opening, 42.7. 

Eyes: horizontal diameter, 4.1; vertical diameter, 1.4. 
Spiracles: greatest diameter, 0.6; least distance from eye, 0.8. 
Mouth: width, 7.7; length, 3.6; length upper labial furrow, 1.7; length lower labial furrow, 2.1. 
Cill slits: height offirst, 1.1; height of fifth, 0.9. 
First dorsal fin: length base, 5.2; length free inner margin, 2.5; height, 2.5; length anterior margin, .0. 
Second dorsal fin: length base, 5.9; length free Inner margin, :3.2; height, 2.5; length anterior margin, 9.1. 
Anal fin: length base, 11.8; length free inner margin, 0.9; height, 4.1; length anterirJr margin, 9 . .5. 
Pectoral fin: width pectoral base, 5.9; length anterior margin, 11.4; greate t width, 7.7. 
Pelvic fins: origin to rear tip, 10.5. 
Caudal fin: length from origin caudal crest, 32.3. 
Distance between fin bases: fir t and second dor. al. , 8.6, anal to lower caudal lobe, IJ. 

Discussion. As pointed out by Blacker (1962:269), mo t "rare" fi~h are common omewhere. Blacker was referrin 
occasional, surprisingly large catches of Caleus melastomu made by research traIA ler. although that pecie had 
considered uncommon in commercial trawler catche In conversation with a group of Grim by, England, trawlerrn 
learned that Caleus was indeed taken in large number although not regularly by "di tant water" trawler Ii hing in 
direction of Iceland. Also, I learned that the black·mouth (Galeu.) were variable In color, not ... 0. potted and gra)e 
color toward Iceland. 

Galeus nipponen 'is :'\ukaya 
Figure :3:3, :3J 

Caleus nipponensis Nakaya 1976:51, figs. 26·20 ' rna e, Koehl Prefecture, .Japan). 

Material examined. SU 13887, ",592 mm, Japan; B;\l:\H 1937.7.7.7, ubad.·, 550 mm. ~agami hannel, .Japan. 

Diagnosis. Nakaya's diagnosis, directed chiefly toward eparatlng C. mpponen: i from other Galeu. of Japa 
waters is as follows: body with dark blotches; origin of anal fin below middle or po terior half oj Interdorsal ; in id 
mouth white; snout in front of anterior nasal aperture longer than honzontal diameter of eye 

Additionally I note that C. nipponensis has remarkably Wide and hort pectoral fin . their greate-t width', meas 
parallel to distal fin margin, considerably greater than the width of the mouth or length of the. nout In front of rno 
and equal to or slightly greater than the length of the base of the anal fin; the pectoral fin hort. their lengt h equal 
not much greater than their widths. The first dorsal fin In G mpponensis is lightly larger than the 'econd dor al Ii 

Figure :l:l.-Galeus nipponensis, fema le. 592 mm . Lower jaw d ama~ed a nd absenee of lower labia l furrow probably due to injury. Dra\\ i 
Mildred Carrington. 
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h.:url' .ll. (;,,/,'/1 nlJlJlfln,n I, uhadulll11 1"r,.Omm \(nlr 111\ 
of tH'lId. frum B\1. II l't3i.;.;, 

III dimension and this differentiate it from many Galew pecie", The snout in front 01 mouth 1 tIl> nn nd h ut I 

lOK as the width of the mouth. 

lJescnptLOn. The pecimens that I examined had been in pre f\.·ative for 30 yr or mllre and no mur In 
their uniform brown dorsal urfaces or omewhat lighter ventral urfaces, The male had a dark r mudg 

1ft of each dor al fin. 
The ,,).')O-mm male ha very long but uncalcified cla per., their tiP reaching the origin III he lin, I fin nd e t ncbn 
\~t the tip of the pelvic tins for a di tance greater than the length of the nout. In thl. pecimen the tt n I n uf h 
lHpers past the tip of the pelvic fin is 6.9(, TL. Only Galew, ,~chultzi and Juncru.\ L Inc ntl. mong dult mi· 

horhinid , have proportionally longer cla per. The claspers ot adult male G . . \outen reach ne r1} to the h h 
Ifl al fin, but in the series of five adult male G. outen examined lor this study the cla per ... extend h \ ond t 1 

Ivic fin by only 2. to 3.6', TL. The cla per of the 347-mm adult male G eo tmam e. ammed . nd 
·Ivic tip only about halfway to the anal fin origin, :3 .5', TL. 
Dermal denticle of the flank of the 592-mm female are imbncate, tridentate, and ahout U.J to mm long 

l ntieles are about the same size as tho eon G. ea1itmanz but mailer than the !lank dentlde~ ill tht> 
1st appear typical of C; sauter! 

r'ollowing are measurements expres ed a percentage of the total length. :-'leasurements for the [) 2-mm t 
resented by the fir t figure in each pair ; the 550-mm male· ... proportIOns are "hO\\Il h} the nd I ur 

TIp of snout to: front of mouth, 6.4, 6.9; eye, 64, 7.3: spiracle. 11.1, 10.7: fi~t gill "lit, 155, IS 1, fll h 
1: origin pectoral fin. 19.4, 1 .4; ongin first dor ai, 43.1. 43.6: origin pelvic fin.. 5,37, 
1: origin anal fin, 57.6, 60.0; origin caudal cre t. 71.6. 71 . antenor end c1oal'ul opt;l1In 
f,\n : horizontal diameter . 3.9. 3.5; vertical diameter. 1 S, 1.1. 
.spiracle,,: greatest diameter. 1.0.0.9; lea t distance Ir)m eye openinK. 0 !-i. 0.5. 
Mouth : width. 6.4, 6.9: length, a.9. 3.5: length upper labial furro\\, 2 O. 1 >; length lo",er I blallurr \ 
Sa.,al apertures : minimum dl 'tance between. 2,1. 2.0. 
(;11/ .,Iit.: height offiTbt. 1.5.1.5, height offifth. 0.9.1.0 
FIr.,( dorsal fin: length base. '.1. 6.2: length lower J.X)~tenor marpn. 2.2. ~ 2, h"l ht. 

rl{in. " .0. 
o 'n'ond dorsal fin: length base. fi 9. 5.L· length lower JXl tenor mar m, 2.0. 1. ,h I ht 

t~ '7.ti. 

flo/llll : I ng h base, .. 7.9; length lower p ~teriM margin. 1.5, 1. ; h I ht, .'. nt n r m 
I tctoral {III': width ba.e. 5.~. 6.0; anterior mar Tin. 1 
PtlllC flTl.\: O\l'ralliength. 11.0. 14.5. 

la,'pl r.': reuch pa:t pelvic lin tip, -. 6.9. 
1)1 tan I' b tu t, Tl IlTl ba.,,: tiTS! and ... ec nd dor. al ,1 ~. 14 -. 

Roth the... dmen ... that I e. alnlmd h d pre\'} u h b n Id n III 



hertwigi. Galeus nipponensis is nearly as large as Parmaturus pilosus (= G. hertwigi) but has a sharper, more tapered, 
and shorter snout as well as much wider pectoral fins. . . 

Nakaya, (1975) reported that G. nipponensis attains sexual maturity at about 530 to 550 mm; .sexual dImorphIsm in 
teeth of adults is minor; the egg capsule is finely striated longitudinally, 89 by 20 mm, rather thIck-walled and strong, 
brown, opaque ; and a hatched embryo is 133 mm TL. 

Galeus piperatus Springer and Wagner 
Figure 35 

Figure 35.-Galeus piperatus, fema le, 302 mm, holotype, Gulf of California . The plain color of this specimen may be unusua l. The few 
specimens now available have a color patttern approaching that of G. arae arae. Drawing by Mary Wa gner . 

Galeus piperatus Springer and Wagner 1966:1, figs . 1, 2 (Gulf of California); Hubbs and Taylor 1969:310, figs. 1-
Brewer 1973:5. 

Galeus sp. Lavenberg and Fitch 1966:96, 98. 

Material exam in ed. LACM 7552, ad. 'i', 302 mm, holotype ; LACM 8818, imm . 'i' , 256 mm , paratype; USNM 
ad. 'i' , 296 mm, pat~ t pe. All types from RV Alaska stn . 64A2-16, lat. 28°55'N, long. 112°50.5 'W, south ofIsla de la 
dia in 402-412 m, Gulf of California. 

Diagnosis. When described from the type-ma\llflal listed above, Galeus p ip era tus was stated to lack Wt:11-l1"1I,1I~~ 
dorsal blotches as in the holotype or to have indistinct mottling as in the other two specimens. Hubbs and Taylor 
examined six additional specimens and found moderately conspicuous markings set off by a light SUUllOOAQ,!;UJI"'l 

reticulum approaching that figured by Springer (1966, fig . 20) for a specimen of G. arae of comparable size . The 
markings on the holotype (as in Fig. 35) may have been due in part to the method of preservation as suggested by 
and Taylor. I have not seen a preserved Galeus arae arae nearly or entirely lacking markings, however, among l1Uuu.,~''', 

that I have examined and I suspect that G. piperatus is a more variable species than G. arae arae. The separation of 
plperatus from G. arae arae seems a lesser problem than its separation from G. arae cadenati , and I doubt that 
separations can be made with confidence except on the basis of large series of both populations. 

Some confirmation that G. piperatus differs from G. arae arae and G. arae cadenati lies in the vertebral count 
2) but overlap is present for both subspecies. 

Description. Measurements of the three type-specimens are given by Springer and Wagner (1966) and also by 
and Taylor (1969) for the same specimens with an additional five specimens. These measurements are not repeated 

As noted several times in the present study, scyliorhinid sharks shrink, swell, and twist in a variety of ways ~~ ... _____ _ 
on the manner of their death and preservation. Furthermore, during storage in alcohol they show a fairly COllSlslten~ 
tendency to shrink in total length but such shrinkage does not appear to be uniform for all dimensions . 

In addition, small differences in method of measurement make small differences in results, and differences in 
tlOn of whatever is measured may produce some remarkably divergent figures. 

It is instrucbve to compare the measurements made by Springer and Wagner with those made by Hubbs and 
The agreement is only approximate for many measurements. For one measurement it is obvious that different 
were being measured and reported under similar but confusing names. Springer and Wagner referred (1966:3) to' 
space between first and second dorsal" and (in table 1) to "distance between dorsal fins." In both instances the space 
ing measured was the distance between the posterior end of the first dorsal fin base and the origin of the second dorsal 
base. Hubbs and Taylor (1969) referred to (table 2) " interdorsal space" and the measurement reported was the 
from the appressed posterior tip of the first dorsal fin to the anterior end of the base of the second dorsal. 
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iubb and Taylor (1 9) report d a scyliorhin id egg cap!-'ule 3.') mm lonl{ h 
eral reasons that seem valid. They al 0 found one juvenile , .') mm in life but 

, pip ro t r 

11 (1969, tig. 2) shows the usual olor of juvenile of several Gal u. 

Galeus polli Cadenat 

'I'U.' polll radenat 1959:395, 1 fig . (coa t of enegal); Krefft 19 :40. 
I'U.' melaiitomus: Fowler 1936:40; Poll 1951:22, fig . 6, 7 , pI. XII , fig . 1. 
,tlUru.' polli : Maurin and Bonnet 1970 :131 , fig . 4. 

in Ir .lIu r . 

atm'al examined . US M , 5 uncatalogued pecimen , we t coa t of Africa between lat. 10° , and 1) 0 : • ' :\1,17 
atalogued specimen, Liberia to Angola ; U M , 2 " 360-3 5 mm , 1 ,320 mm , from 4'20 to 4.')0 m at lut. ~ 
. 04 Qfifi'W, near Ceuta , pani h Morocco ; Guinean Trawling urvey, la t. 09 °32' 'to 0.') ° 17 ' , ' ,10 ,210 to ~ mm, 

, 20,) to 228 mm, west coa t of Africa . 

IOlIno.m . Caleus polli has a longer anal fin than G. arae arae, G. arae antt lienstS, and probably longe r than orne (, 
cadenati, C. melastomus murinus , and some G. m elastomus m ela tom us. Its longe r nout (in front oj m uth ) 

orate It from western Atlantic pecies. Its color pattern di tinguishe It from G. melastomu..~ munnu.., and from th 
arked or weakly marked Pacific species. 

'aleus pollt and G. melastomus melastomus have overlapping ranges off the coast of pan i h M or co and probably 
some di tance southward off the Atlantic coast of Morocco and off enegal. DI tingui h ing G. polli and G m 
a,tomus is not always po sible in the area of overlap on the ba is of Single morphometric cha racters . 
dult G polh reach lengths up to 430 mm, but G. m. m elastomu grow to a much la rger ize, e. p cially in the north · 
part of its range (Cadenat 1959 ; Krefft 1968; Maurin and Bonnet 1970). Galeus pollt adult. have from to 11 dorsal 
Ie blotches as compared with 15 to 18 for G. m . m elas tomus; G. poUt ha maller denticle in the caudal cres t than 

11 . melastomus; the tip of the anal fin overlaps the origin of t he lower cauda l fin lobe In G. m . mela.~tomw but bar ' Iy 
he it In G. polli (Krefft 1968). The least distance between nostrils in G. poUt i half or les than half the di tanr 
een the pectoral axils in G. polli but about equal to that di tance in G. m . m elastomus (M aurin and Bonnet 1 7 , 

4). 

refft (1968) noted differences between the number of trunk vertebrae, 33 to 35 for polli and 40-41 for mela. tom 
the n rthern part of its range . The difference decreases somewhat toward t he area of overlap. Quignard and apa 

Ib) found 39 and 40 monospondylous vertebrae ( = trunk vertebrae) for melastomus from the coa t of'l Unl" . The 
e polli noted in the material examined section above from pan ish M orocco had 33, 34, and 34 mono P<'mdy l<)u 
ebrae. 
mong pecimen that I have seen, G. polli has tronger markings tnan other specie of Galeus and the dOr.<ol t ' ral 
r and saddle blotches were gray and gray-black rather than brown . 

t'"cnptLOn. The foll owing dimension expres ed as percen tage of total length were taken from Cadenat (l 

enes of figure for each dimension refer first to a 390-mm male, second to a 350-mm male. third to a 410 ·mm f m 
last to a 415-mm female . 

Tip o( snoutto: frontofmouth,8.2,7 .4, .5,7, 4;orj gin first dorsal,46 . 1,44.2.45 . 1.43. ~.orig i n wmddo 1,2, 
.62.1, 57. ; origin anal , 53 . ; 54.2, 51. 2, 48.0 ; pectoral, 19.2, 20.0, 19.5. 19.2; pelvic. .5, 37. , 
Flr.,t dorsal (in: length ofba e, 5. 1, 6 .5, 7.3, 4.8; height, 2. ,2. ,3. 1,2.4. 
Second dorsal (in : length of base , 5. 1, 5. 6, 6 .0, 6.0; height, 3.0, 3.1, 3.4, 2. 
A.nal (m: length ofba e, 14.0, 15. 1, 17.0, 15.6; height . 3. , 4.2, 4.2, 4.3. 
Length upper caudal border: 2 .2, 2 .5,2 .0,25.3. 
Greatest length pectoral fin : 14.6, 12., 13.4 , 43.3. 
Width of m outh : 7.2,7 .4,7.,7.4 . 
Di.,tance bettceen fm ba 'es: first and econd dorsal, 11.5, 12.0,9.7,9. ; ec nd dl~ I to u pper aud I, 
•. 6. 
lk,tan ct' betu'een fin ortgm : pectoral and pelvic, 19.2, 1 .5. 1 .2. 1 .0; pelVIC and anal, 15.3, 1 

xly comparatively ' lender ; length of nout in front of mouth about 2 In head : h ad ah u -
audal (fest about 2- to 30e TL; orbit about 3.0 to 4 . 0~ TL. n In f fir t do", I 0 \ r n r 
il 1m . d )!'Sal fm not gr atly d ifferent in -ize. the " c nd light Iy laper; anal min . mu h I n r 

t'n hast·s of d noal fins. it , t ip barely r a hing ori in 01 lo\\er I b f caudal fin 
rmal denticles and te th ~imila r to th ,,1' 01 other _peri _ I (Jo t ' . 



Discussion. Galeus polli eggs, as found in the oviducts before appreciable embryonic development (Cadenat 1959, 
figs. 8-10), have transparent and apparently very thin shells which soon disappear. . 

Galeus polli gives birth to living, fully formed young. Egg capsules are not heavy-walled, substantial structures and 
appear to be absorbed in early stages of development of the embryos in the oviducts. Cadenat reported that the females 
produce from 4 to 10 young at a time, the sexes in nearly equal numbers among 51 foetuses counted. Young apparently 
are born at a length of about 115 mm. 

Poll (1951) had already reported on the capture of 77 specimens taken betwee~ lat . 6°08'S and 19°52/S on the west 
coast of Africa and had noted that the species was ovoviviparous "contrairement Ii l'opinion generale adnaise que les 
Scyliorhinidae sont ovipares." That Poll used the name Galeus melastomus for these sharks is not so surprising to me as 
is Poll's apparent willingness to discard opinions of dozens of zoologists that G. melastomus lays eggs in leathery cases. It 
is nevertheless true that the literature on the development of G. melastomus is scanty and some of its conclusions may 
be based on assumptions. 

Cadenat (1959:398) included a table with lengths and weights of males and females more than 300 mm long. The table 
shows that females 355 to 415 mm long weigh from 128 to 220 g and that males 305 to 390 mm long weigh from 70 to 140g. 
Cadenat (1959:400) determined the liver weight in a series of 16 adult G. polli to be from 3.6 to 8.1% of total weight 
(average 5.47% total weight). I do not know of another report on the weights of scyliorhinid sharks. 

Galeus sauteri (Jordan and Richardson) 

Pristiurus sauteri Jordan and Richardson 1909:160, pI. 63, fig. 1 (Takao, Formosa). 
Galeus sauteri: Fowler 1941:28; Teng 1962:43, fig. 9; Chen 1963:27, fig. 8; Nakaya 1975:41, figs. 20-22. 

Material examined. SU 21261, 4 ad. ", 360-365 mm, syntypes, Takao, Formosa, coli. Hans Sauter, 1906; USNM 
191185, ad. 6, 380 mm, 2 ad. 't, 415-430 mm, Tamshui, Taipei, Taiwan; USNM, juv. ~, 138 mm , Ta-chi, Taiwan 
23 November 1969. 

Diagnosis. Galeus sa uteri is distinctively marked with the upper edges of the first and second dorsal fins and cauda 
fin with a black spot near the tips; the pectorals and pelvics are unmarked except for a moderately distinct band 0 

lighter color along the distal margins ; the dorsal and lateral surfaces are plain gray or brown; ventral surfaces are whi 
or yellowish, the light color extends somewhat on the lateral surfaces, especially posterior to the pelvics; the color oftn 
juvenile specimen e amined is similar to color of adults except the apex of the anal fin and the apex of the lower caud 
lobe are black tipped and the dark and light areas are in stronger contrast. 

Galeus sauteri adu~t males, at about 360 to 3fW m TL, are in contrast to G. schultzi in which the adult male holoty 
is about 260 mm. 

Galeus sauteri is smaller than nipponensis. In the latter, a 550-mm male is not quite sexually mature. 
The claspers of mature male G. sauteri are proportionally about as long as those of other species of Galeus except nip 

ponensis and schultzi. In G. sauteri, the tips of the claspers reach approximately to origin of the anal fin but reach pas 
the tips of the pelvics for a distance a little more than half the length of the snout. In nipponensis, the claspers reach p 
the pelvic fin tips by a distance about equal to the snout length. 

In the study series of G. sauteri, the anal fin base is longer at 11.7 to 15.0% TL than nipponensis for which the propo 
tion is 8.2 to 8.8% TL. The proportion of the distance between dorsal fin bases in sauteri is less than that of eastmani a 
nipponensis and about equal to that of schultzi. 

Description. Although the dermal denticles are imbricate they are somewhat rough to touch. Flank denticles 8J 

about 0.7 mm long with three points and one strong central ridge. The caudal crest denticles of the central rows 81 

about 1.0 mm long and the lateral crest denticles about 2.0 mm long. 
The jaws are strongly arched. The teeth are small, crowded, each tooth with 3 to 5 points. Several symphyseal tee 

are present. 
The claspers reach past the tips of the pelvic fins in the mature males for a distance about equal to the length oft 

eye. The pelvic fins are united beneath the claspers for about half their length forming a partial apron. 
Measurements expressed as percentages of the total length follow . The first pair of figures under each category gi 

the range in the four syntypes, all mature males, 360 to 365 mm long. The second pair of figures represents the range 
two females 420 and 440 mm long. The final single figure represents a 385-mm adult male. 

Tip of snout to: front of mouth, 6.1-6.7, 6.4-6.6, 6.2; eye, 6.3-7.2, 6.7-6.8, 6.8; first gill slit, 15.6-16.7, 15.7-16.0,15 
fifth gill slit, 18.6-19.7, 19.8-20.7,20.0; origin pectoral, 17.5-18.4; 19 .0-20.0, 19.5; origin first dorsal , 44.5-45.9, 43.3·43 
44.1; origin pelvic fins, 36.1-39.5, 38.4-39.8, 37.4; origin second dorsal, 63.3-63.9,62.4-62.5, 60.3; origin anal, 53.9·54 
52.3-53.6, 53.2; origin caudal crest, 72.2-75.1, 68.9-73.8, 71.2; anterior end cloacal opening, 40.6-43.6, 40.0-42.9, 39. 

Eyes: horizontal length, 3.6-4.2, 3.8-4.1, 3.9. 
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plTOcif': Kreate t diameter, n. -0. ,0.7·0.9, O. ; di tane fr In 'e, O. - .0./·1.1. O .. 
Mouth : width, 6.0·7 .0, 6.6-6.7, 6.0. 
Nasal apertures: least distance between, 2.2-:U), 2.4·2.5, 2.3. 
Gill slit~: height of first, 1.1·1.4, 1.6·1.7, 1.3; height offifth, O. ·U. ,1.0·1.1. 0 
Fir. t dor al fin: length of base, 4.2·5.3, 5.2·5.9, 4.7; lengt h anterior margin , 1).7·7.5. 7 .2, 
'econd dorsal fin: 4.2·5.0,4.3-4.5,4 .2; length anterior margin , 5.5·6.7, ~.4·h.7 .. 0. 

Anal fin : length base, 1l. 7 ·13.9, 15.0-15.0, 12.5; length anterior margin. 5.3· .4, 4.5· . 'i, 0.7 
Pertoralfin: length anterior margin, 10.1-11.1 ,10.0-10.4,8. ;greate l .... J(ith .. 5· .£1,102102. 
Caudalfm: length from origm caudal crest, 26.7-29.5, 26.0·~ .:2.:2 .. 
/Jistancebetweenfinbases: firstand econddor al ,13.1·1:3.7, 1:2.7-1~.9, 12.7. 

I. CU.w(}n. Galeus sauten is common around Taiwan (Formo 'a) and according to • uk y (1 ifi:4 ) 
nd the southernmost islands of ,Japan. A peclmen from the Phdippine~ In the ('allfornla A ad m\ 
ction may belong to this species (L. J. V. Compagno, pers. commun.). 
akaya (1975) described the egg capsules of C sauteri a tran parent . yello ...... and ab ut 35.:1 mm Ion b mm 
e. 'I he egg capsule surfaces were smooth without longitudmal treak and had long tendril. . 

Galeus schultzi New Specie 

u/utype USNM 122312 (Albatross Stn . 4693), ad. " 297 mm, Balayan Bay, Luzon, I'hihppin 
'ebruary 1909. 
aratypes ; USNM 122307, ad . t, 254 mm, China ea off southern Luzon trom 4:11 m, 1 ,J nuar 
II , ad . " 268 mm, Balayan Bay, Luzon , from 391 m , 22 February 1909. 

ther material examined: USNM, imm. " 220 mm, Philippine. 

. Ir m 32' m 

1 0 ,l ~1 

tagnuSIS . Caleus schultzi is one of the smallest species of Caleu . It is sexually mature at Ie ... than 3 mm I h 
type is the largest specimen of those available, only 297 mm TL. The peClmens had been in pre'oen atlH' f r more 

50 yr before I saw them and presumably had faded somewhat and had assumed the light tan lolor lomm n 
erved sharks. Four saddle blotches were visible on the holotype, one at the flrt dorsal. one at the omi dor I. nd 
on the tail. The first and second dorsal fins are nearly equal in area. The anal fin base length i., greater th nth t of 
ippunen,m, but is variable and overlaps anal base lengths of C. eastmani and C. 'auten. The da"pl'r 0 th 2.') mm 
It male are longer proportionally than other Caleus except possibly C. nLpponen.\i.\. The small 'oIl' (length t u J 

urity) is probably the most reliable character for the separation of C schultzi from ot her (,a{eu, no .... kn ..... n from h 
ific. 
a/eus schultz I resembles C. piperatus in more ways than any othrr Caleu,'i pecies. Following I a dire t omp n n 
e 297-mm holotype of C. schultzi with a 293-mm para type of C piperatu.s. The head ot (;. hultzl I narr ..... r th 
slightly smaller, the nasal apertures somewhat less oblique, the mouth mailer with a higher ar h, gill II nl 
t half as long , posterior tip of pelvics to origin of anal longer , caudal cre t much tronger. oull r ro.... u 

s larger, fewer middle crest denticles , and caudal crest tlatter m chultzl than in plperatu 

escriptinn. The measurements of the type-series made 50 yr after preervatlOn ar f:IHn 
entages of the total length. The first figure in each senes repre ent the 297 -mm female holol) P 
female, and the third the 254-mm mature male . 

Tip of $nout to: front of mouth, 5.9, 5.4, 5.5; eye, 6.1, 5.2, 6.3; plracle.lO .. lOA, 10.4. fir t gill lit, 1 .5, 1 
gill opening, 21.2, 19.4, 19.7; origin pectoral fin. 20.2, 17.9, 1 .5; ongm fir:-;t dLlTsal, -lo.4. 44.7. 4 
,~ .0. :n .O; origm econd dorsal , 62.6, 6l.9. 64 .6; origin anal. 55.6, 54.1. 57.~; ongm aud I r 
rior end cloacal opening, 41.1, 43 .3, 41.9. 
c:!E's : length of opening, 3.7, 2.4. 4.1. 
plrac/e,~: greatest diameter, 0.7. 1.0, 0.9; lea t distance from eye. 1.3. 1.1. 1.2. 

Mouth: width, 6.6, 6.5. 6.7; length. 4.0, 3.7. 4.7; length upper labial furro ..... 0.1, 004. O. ; I n hi r I 
1.1, 1.2. 

Na.'a/ ap rtures : lea t distance between . 2.4. 2.4. 2 .. 
(JIll, /its: height of first, 1.5. l.0. 0.9; height of tifth . 1.0, 0.7. O. 
f'tr t dorsal fin : length ba,:;e. 5.1. 6.3. 4.7; length free inner margin. 2.7. 2 ~. l.J; h I ht. 0, 
In, .4, 9.1. 5.9. 
~ond rior.,ai fin: length ba.e. 5.6. 6.2. 4.7; length fre inner margIn, 2 ,2 .• 1 • h 1 ht 

n r mar n •. 1, ~ 6, 4.7. 
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Anal fm: length bas, 11.8, 11.'2, 11.H; length fret.· inn 'r muq(in. \.7, 1.7, 1. t; h 'Ij(} t, •. 7, 3.7, ~.b; length an 
margin, 6.7, 6.:3, 4.7. 

Pectoral fins: wldthbase,4.7,4.;),S.I;antcriormllrgln,12.h,I'2.3,12.fi;K r [4 t Idlh, . ,1.2, 
Peluic fms: overall length, 12.1, 11.9. 9.fi; reach 01 ell! per pH t po trior tIP C) I '\VIl 
DIstance betll'ern fin bases. fir!'t Rod Hecond dor Ills, 12 I, 11.11, 1·1.2: p' tl)r I and pe 

and anal, 8.8. 7.1, 11.H; anal and lower caudill lohe, S.·I. ·1 I. L3; !'C'OIle! dllr III and (mgin 

Teeth of the holotvp . small, crowded, in ahout ~112·1 row in thl.' \lPP'r J£lW, pr Ii 
jaw but number of rows not readily counted. bout Ihn" ro .... n ar thl mph' an 
five cusps or a few with . ix or seven cu. p m'lIr corner In low r JUW. 

Dermal denticles moderllteiv "mull, largt· t flunk dl'nt iell' about (j.l to 0.11 mm lng, 
much the 10ngest.Ai:lymml'tri~·1l1 mnrginal C'tlUdlll ere I d 'ntl I, 1.0 to 1.2 mm Ion 

The pecimeni:l hRd been In preservatIve for ubout l)(j 'r \hr'!l t' umln I nnd It 

markmgs may once baH' heen moderntely tronl( uddlc hlotrhl' . 'I h at th fi t 

the caudal app(>ared most definite. 
The inside of the mouth \ .. -8'" du.ky and nrne ~l'ultcr~d mull d nil Ie could t 

D1SCUS>iLOn. As In some other (,'all'u ' Pt.'CIt', Indlvldufll \' rt 

in the type-series. 
The peclmens were lir"t re(ogOlzed and ~et Cl \(!. 1/1 the 

forgotten in the pre', of other work. F wier had lab h·d tht' P 1m n 
Leonard P 'chultz, long 'uratnr of fi he at the Iitlonalt\\u urn] m pl. 
his actions JO shark da. ifil'RtlOn 

H L.t1.ELl Hl!S C.ILL 

Halaeluru . Gill 1 62:40, (typE'- P Cle". 'C) ilIUm bur f rI .\1 ull r nd Ii nl Ibm not. p 

'p ie of Halaeluru la k 

patulate. 

Discus LOn. At one time or another 1, or more p cie ba\ e be n placed In he 
here, the genus include only ninepecie . Becau.e none of the other p cie ha\' b n a I ned to th 
Halaelurus, it may reduce reader confu ion to know where tbey went. 

Halaelurus garman! Fowler (1934) ha earlier been regarded a. a pecle of C)llOrhinu . pnn er and (jarrie I 
and IS so considered here not only becau e the holotype ha the overlapping upper lip comer I ·und In .l:! liorhlTWJ b 
also becau e it has a upraorbital cre't. 

Sc.vllium bivium A. 'mith (1 37) and Set ilIUm chilen.se Guichenot (l ar al0 excluded fr m Halaeluru.s beca 
they have supraorbital crests and are placed 111 'ehroedenehthy becaue of their development characteristic andot 
features. 

The distinctive Catulus labwsus Waite (1905) ha a upraorbital cret and too manv other notable features togo 
any other scyliorhinid genus than Aulohalaeluru . • 

Two Australian species, Scylhum umcentl Zietz (190 ) and 'cy Ilium anale Ogilby (1 • l. like Ha laelurus, do not b 
supraorbital crests but for other reasons are referred here to Juncrus and Asymbolw., re pectively. 

Two South African species, Scylliorhmus regan! GilchIl t (1922) and 'cylliurhinw. punctatus Gilchri t (1914), 
supraorbital crests but have no trace of labial furrow. They are referred to Holohalaelurus. 

One specimen identified by Alcock (1899) as Scyllium cane cens Gunther (1 , ) and later de cribed a Halae 
alcockii Garman (1913), I have not seen and am unable to identify from descriptive account. It had Indian Museu 
Calcutta, number 68/1. Alcock's description does not fit clearly the de cription of any cyliorhinid that I know an 
prefer to leave it in limbo. 
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I'he nine peeie!! of Halu('luru.s that I recol{nize fall r adily into t ~o grnu 
I mam, quagga, ltnl?atu.~, and natal n t.~. '{ he are all relatively Itrm -bodl d, tr n h m 
er continental ~helves and island terrace 0 curing from the ea of .Japan thr u h w t ft ( hm • h 
tralia, the Indian subcontinent, and the eastern coast uf Alri a and p rhap rar Iy to ' aldanh B 
'ape of (;ood Hope. The other group, cane.~c n.~, daw.om, hi~pldu , and lutanu ,( nit of reI 

Ihlv and weakly marked sp cies, oft n in deep r water of the upp r continental and I I nd I p 
lth Amerira, I ew Zealand, the Andaman Island, the (full 01 :\'lannar. th Gull of d n, nd lol. mblqu 
lalul'luru.\ b()e.\cmam has the most exten ive geographical range among p cle of th g nu 0 {urrmg from th ulf 
I onkin to the coast of 'omalia. It i pre ent 10 the Ea t Indie and al 0 on the cos t 01 \\' t m Au tT It 

Table 3.-"Iumber of mono pondylou8 -ertebrae in of Halo lunu. 

Specie, of Halae/uru 

H. bUf'rX/'n 
H. bO/·.\f·manl 
H. quaxxa 
H.lmeatu8 
H natalen."., 
H. hl"pldus 
H dau.<OnI 
H. lutanus 
H . cane.'Cen., 

31 

2 

32 33 

4 
1 

1 
3 2 

34 35 

2 
6 

6 

I 4 5 
2 4 2 

1 6 
2 II 

Key to Adult and Half-grown Halaelurus 

I 
3 2 I 

Body relatively firm, skin tightly adherent and well covered by imbricate denticle., ib surla e 
moderately hard and mooth. A color pattern of darker addle blotche , trans\e~e bar. , and 
~pot!:1 or some combination of the e . . . . . . . . . . . . . . ........... . 

Body u ually omewhat oft, kin either omewhat 100 e or at lea ·t not hard and mooth, flank 
denticle not clo ely imbricate, prickly or velvety to touch. (strong color pattern, appearam e 
usually drab, sometimes with rather poorly defined saddle blotche, white spots, or white patehe;, 

Snout obtu ely pointed, its tIP knob like and turned upward 

Snout not pointed, it tip rounded and not turned upward . 

Tan dor all with about 26 narrow dark bars acro back and extending on "ide: Burner u 
brown spot and vermlculate mark between bars; the darke t bar' how tendency to l ur 10 

pairs with a single and omewhat lighter colored bar between each pair: mouth r lallvel) m lI. 
its Width about 7( c r Ie of total length, It length 2.1 to 2.6 0 TL ............ . 

Tan dorsally with about 10 darker ~addle blotche" each blotch made up 01 a pair of dar b 
encioslI1g a ~omewhat lighter color d area: definite spot. or vermiculation. bet'" 
blot h s absent or rare; mouth relatively large. it. width I., to .1 TL. it I n ,th 2 
:~.() (TL ..... ................................ . 

llior pattern made up primarily of tran~\'er e dark bar:- .... Ith \I; pot-. th 
usuallyarrong d in one or moe tran~verse r \\" b t\\e n bar 

llll)r patt( rn mnde up primarily of . POl": Iran. \ t'rs m r'm 
lI~U II) \H'ak lOd wirhl1ul d (mit m rglll 

. ..... 2 

}{ 1m atu 
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5a. 

5b. 

6a. 

6b. 

Dark spots not remarkably numerous and usually moderately large, usually much larger than 
the spiracle, often 4 to 5 mm in diameter in adults, sometimes arranged along borders of barely 
visible saddle blotches or sometimes arranged in clusters of two to five spots; labial furrows very 
short and weak, longest in adult specimens seen 2 mm, sometimes visible only on one side of 
mouth .............................................. . 

Dark spots very numerous and small, usually not appreciably larger than spiracle, usually Ie 
than 2 mm in diameter in adults, often arranged in clusters of two to five spots and u ually dis­
tributed over and between weakly evident saddle blotches; labial furrows moderately trong, the 
lower limb extending usually 5 mm or more along lower Jaw in adults ............. . 

Length of base of anal fin as long or longer than the distance between dorsal fin base ; na al flaps 
lobelike, not triangular, sides of lobe nearly parallel ...................... . 

Length of base of anal fin shorter than the distance between the dorsal fin base; nasal flap 
essentially triangular ................... .................. . 

7a. Length of anal fin base less than 1.3 times the length of the econd dorsal fin base; adults 440 to 
690 mm long; color uniform dark above and I'rom uniform dark or somewhat lighter below; usually no 

. H. buerger. 

H boesemar.L 

.H dawso 

markings of any kind but sometimes with white fin tip, e pecially on young pecimen . . . . H. CGrloelll:!'T!.i 

7b. 

8a. 

8b. 

Length of anal fin base 1.5 or more times the length of the econd dorsal fin base; adult Ie than 
400 mm long; color uniform gray or brown m adults or with darker addle blotche often poorly 
defmed or limited to the region of the first dorsal fin and po terior to it; young may have white 
markings .............................................. . 

Roof of mouth with numerous small papillae; eye length in adult Ie 
from tip snout to first dorsal origin; adults 240 to 285 mm 

than 14 time in di tance 

h m adults 14 or more than 14 time in distance from 

H .. 

Roof of mouth without papillae; eye J .. 
tip of snout to first dorsal origm; adu.~ to 345 mm ........................ H. 

Halaelurus boesemani pringer and D' Aubrey 
Figures 36, 37 

. : ;. ~'-~-=""""'--' 
It- ..... '1 • . 
t-. 

Figure 36.-Halaelurus boesemani, adult male 447 mm. from coast of Somalia. The arrangement of spots varie ; in some pecimens tbe spots 
clustered to a greater extent. Drawing by Mildred Carrington. 

Scyllium burgeri (not of Muller and Henle 1841), Bleeker 1856:69, one specimen, Amboina; GUnther 1870:404, 
adult from Amboina only. 

Halaelurus burgeri (not of Muller and Henle 1841), McKay 1966:68, Western Australia, Besednov 1969:30, Gulf 
Tonkin. 

Scyliorhinus quagga (not of Alcock 1899), Norman 1939:8, Gulf of Aden. 
Halaelurus boesemani Springer and D' Aubrey 1972:11, coast of Somalia. 
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1 mm 

aterial exammed. U NM 205136, ad. ,430 mm, holotype, coa t of malia. 67-72 m: 3 ad. , 1 - 7 mm, 3 
, 4:~2-467 mm, damaged but identifiable female with four egg cap ule., 1 JUV. • 72 mm. allir m , me I lit, 

otype; BMNH 1939.5.24.1, ad. ,460 mm, Gulf of Aden; BMH 1858.4.12 . marked Frank' colle tion, d. , 77 
, Amboina; WAM-Pl4836, ad. ,430 mm, We tern Au tralia. 

)iaR'lOs~. Halaelurus boesemam has moderately mall but readily visible labial furrow extending for a di tan 
r more times the greatest diameter of the spiracle along the lower jaw and continuou around the mouth corner lor 
rter distance along the upper jaw. Halaelurus boesemam IS a firm-bodied pecie with imbricate denticle, m th to 
ch when rubbed in the head to tail dIrection. It ha a trong pattern of very mall dark nearly round pot . the po 
ally not much larger than the spiracle and ometimes, although not always, arranged in irregular c1u. tern 01 fr m t .... o 

five spots. The spots usually overlie weakly defined saddle blotches. 
alaelurus boesemani differs from H. buergeri in having smaller spots and in having much stronger labial furr ..... It 
ers from H. quagga In not having transverse and narrow dark bar or in not having spoL arranged in tramv 

escnption The teeth are small in adults, the largest about 1 mm high . The upper and lower jaw teeth ar Imilar 
e middle cusp is by far the longest and accessory cu ps, usually one or two on each side of the prinCipal cu. p, ar (J 

all as to be barely visible. As in most scyliorhinids, the middle cusps are somewhat horter toward the angle ot h 
H. Vertical triations are present near the tooth bases. There are usually one to three row of mall ymphyt' 'al te tho 
i boesemani the teeth of an adult male were larger than the teeth of a female of about the arne length {Fig. 37). 
he dermal denticles (Fig. 37) are small, about 0.5 mm long, with a strong median ridge. The denticle are imbn ate 

that the skin is smooth to touch when rubbed in a head to tail direction. 
n eight specimen the numbers of monospondylous vertebrae were 33 to 35, the total number of vertebrae 135 to 3 
r portional measurements as percentages of the total length follow, the first figure ill each pair refer.. to the 4 -mm 
It male holotype, the second to a 467-mm adult female, both from the coast of omalia. The range of urn of th 
surements are given in Springer and D'Aubrc) (1912, table 3) for nine specimen including one ffllm We 
tralia and one from Amboina. 

'rip o( .mout to: front of mouth, 4.0, 4.1; eye, 4.9, 4.4; spiracle, 8.6, 7.9; first gill lit, 133. 137: 11th 111 ht,17 , 
; origin first dorsal, 41.9, 43.7; origin pelvic fins, 36.3, 3 .8; econd dorsal, 67.0, 66.2: origin anal. .a, .: up r 

dal fin, lA. 0.3; anterior end cloacal opening, 3 .6, 41.3. 
Greatest wLdth of: trunk at pectoral, 12.1, 11.8; trunk at pelvic. 7.2, 7.9; trunk at caudal ongm (on ill of upper 

dal lobe), 2.1, 1 7. 
Greatest heLght of: trunk at pectoral, 8.1, 9.0; trunk at pelvic. 7.9, 9.0; trunk at caudal origin, 2 .. 3.0. 
Eyes: length of eye opening, 3.3, 3.0; height of openmg 0.9.0.9. 
Spiracles: greate t diameter, 0.7, 0.6; lea t di tance from eye, 0.5. OA. 
Mouth: width, 7.9, 5.9; length, 3.5, 3.2; length upper labial furrow, 0.5, 0.4: lower labial furr w, l.5, 10 
Na.~al aperture: least distance between, 1.9, 1.9. 
Gill ~llts: height of first, 1.9, 1.3; height of fifth, 0.9, 0.6. 
Fir, t dor 'al (in: length of ba e, 7.0, 6.0; length free mner margin. 1.6, 1.9: height, 5.1, .7: I n 
7.9. 
Second dorsal (In: length of ba e, .1, 6A: length free inner margin, 1.9, 1.7; height. 4 .. 4.5, I n h an nor 
.:m .. 6,7.5. 
:\nal fin: length of ba e, .4, .0; length free inner margin, 1.9, 1.7: height, 3.0, 3.0; I n 
Pectoral fin: Width base. 5.3, 5A; anterior margin, 10.5. 10.9: greate t .... idth, 

audal fin: length upp r margin, 1 .6,19.7. 
f),.'tonCt bctu'een (in ba.es: first and econd do aI., 17.1, 15.7: p ctora! and pelvic, 14.0,133, d n 
, l:~ .~l: anal and I wer audal I be, 12.3, 14.3: cond do~al and upper audal 10 1 

~ CU Ion . Hala lurus bot? emam n the cat of malia r tain e 
, to r ach 4 to 54 mm and to r ach the eternal III filam 



with yolk stalk attached was collected at about the time the female with developing young was ta.ken inmid-December 
1964. Several egg capsules, as many as four in one oviduct, were fir~ly bound together by a stlcky~ fibrous matene; 
(Springer and D' Aubrey 1972:15, fig. 4) . This method of development, In which 8ever~1 eg~ capsules "":I:h leat~~ry shell 
are retained in each oviduct for a part or all of the embryonic development penod, IS the conditIOn of multipl~ 
oviparity" described by Nakaya (1975:83) . 

Halaelurus buergeri (Muller and Henle) 
Figures 38, 39 

• ~ ,. 
, ,\ ~ 

• . ;. . I -.. 

.. 
4 • 

Figure 38.-Halaelurus buergeri, 1~2-mm adult male. Nag-asaki , .Japan . Sl' 26791. Ora" ing- b) \1ildred Carring-ton. 

Figure 39.-Halaelurus buergeri. dorsal dey. of ~~2-mm adult rna) from Japan . 

Scyllium burgeri Muller and :Henle 1841:8, second unnumbered plate of dorsal view of whole hark (Japan), not ventr 
view of head; Temminck and Schlegel 1850:301; Gunther 1870:404 a, b, and c, Japan and Formosa, not d and 

Halaelurus burgeri: Gill 1862:407 (name only); Jordan and Fowler 1903:601 (part) ; White 1936b, fig. 1C; Garman 1913: 
(part); Teng 1962:51, fig. 12; Chen 1963:31, fig. 10; akaya 1975:61, fig. 30-32. 

Scyliorhinus buergeri: Regan 1908a:461 (part). 
Halaelurus buergeri: Springer and D'Aubrey 1972:10, fig. 1C, table 1-3. 

Material examined. SU 26791, 2 ad. 0, 442, 428 mm, agasalci, Japan; BMNH 1862.11.1.38, ad. 2, 485 m 
Japan; BMNH 1862.12.26, subad. 0, 404 mm, 2, 430 mm, Swintoe's collection, Formosa; BMNH 1869.11.28, 
purchased of Bleeker (locality not stated but believed to be Japan) ; ZMK 16.2.1918 (1), imm. ',325 mm, Nagasa 
Japan; ZMK 16.2.1918 (2), imm. 2, Nagasaki, Japan, 1911 colI . Jordan. 

Diagnosis. Halaelurus buergeri has extremely short labial furrows or perhaps none at all in some individuals. It m 
have perceptible labial furrows at one comer of the mouth but not at the other. In some of the specimens examined t 
lower labial furrow, when present, was the longer but a tum around the mouth comer into an upper labial furrow co 
be seen in most instances. When visible, the lower labial furrow was 2 mm or less and the upper labial continuatIOn 
the furrow only a fraction of a millimeter long. 

Identification of H. buergeri should not be made from the labial furrow character alone. Halaelurus buergeri does 
have a supraorbital shelf and so is easily distinguished from Scyliorhinus torazame and Cephaloscyllium isabel 
species that occur in the same geographical areas as H. buergeri and have occasionally been confused with it. 

Halaelurus buergeri is evidently related closely to H. boesemani and the few specimens examined of each species 
not show overlapping geographical ranges . In specimens examined, the labial furrows of H. buergeri were much sho 
and weaker than those of H. boesemani and the rounded dark spots in the color pattern of H. buergeri were much large 

Description. Proportional measurements of two adult males, SU 26791, from Nagasaki, Japan, are given here 
percentages of total length, the first figure refers to the 442-mm male, the second to the 428-mm male. 
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.\fOLllh: 

Sa fli (lpNlurC's: minImum distanc bE'lw 'n, 2,0, ~.1. 
(;,/1 silt: height oflirst, 1.1, 1.2; height of tilth, 0.7, (J.t. 

urrow. hard \ I Ihl ,0. 5.lov. r I bl II Ir nt 

F,r,1 dor,al fIn: len!{th base, n.:{, 6, : length Iree inner margin, 2.:I,L~; height. 3. ,4.' ,I n th nten r In rgm, I, 

::\.'wnd d()r.\al fin: length base, 1).1, 7.2; length tree inner margin, 2.0,1.(: h ·ight,:l ),3.5, I ngth nl nor m r tn, 

.'.!. 
,\flfll fin: length base, 6. J 7.5; length free Inner margin, 1. 11.9: height, ~.7. ~.3: leng h ntl~rlor rn J,-; 
I,/·It ic fin.,: overall length, 1l. ,11.7; claper reach past tip of p Ivic tin., :U;, LB. 
('(wdal fin: length from origin upper caudal lobe, 20.4, 21.7. 
lh,I(I/lcf' bettl'C'en fm bases: first and second dorsalg, 15,2, 16.4; pectoral and pelvic, 13 ,IJ.J: pch Ie lid n I 
, U'),7; anal and lower caudal lobe ongin, 12.0, 1:3,2: second dorsal and upper caudal lob.> Origin, ., i 2 

he tepth are tricuspid but the lateral cu p of teeth near the middle 01 the jaws are much m IlN th nth c 
p. The teeth of the upper and lower jaw are _imilar, tho e of the lower Jaw !-olJghtly. mall r; teeth In b ut24 to 1. 
., to ~H rows in the upper jaw, but omewhat fewer In the lower Jav. 1 he largest teeth nre i1)out 1 mm hI h 
(.'rmal denticles of the dorsolateral urface of the trunk ha\e three pomtg, the central one much lh longt t, th d n 

(':-' ahout n . .') to 0.6 mm long. Typical dentlcles have one trong medIan ridge, \\ide or double near th nl rI r ·nd f 
hlade. 
lour ~peCl men~ of H buergen the num ber of mono pond} lou vertebrae wa . :l:lto :14. total nu m hl'r of \ 'rl .. hrll 132 

:1·1 
he adull males examined had no apron formed by umon of the inner margins of the pelnc lin hut th m tur mi. 
mm, had a partIal apron, the pelvic fin belllg united about halfway from ba. e to tip..,. 

1.\Cu.',\IOn. Spnnger and D'Aubrey (1972:10, 11) included Hong Kong in Ihe geographical rangl' of H. bu r In but 
d no ~peclmen from that area. A possible ~ource of the reference to Hong Kong may b· a 14fj-mrn gCO\ id mill 
l' California Academy of Science collection which i dehmtely H 1)Uergen, not H. bOt'M'mam lL. J. \' omp 

. commun.). It i' YFC, HK9 and was from 'han Island ab ut 160 km southwe. t (If Hong Kong. 'I' 1m n r 
liable 10 me 1I1dlcate that H. buergen I replaced by H boe.\emanL southward from Hong Kong althou h I 

some ()\ rlap. 
'll'~l>man (19-17:215) designated as lectotype a penmen collected by Hurger 111 .Japan. It I tllff d p 

I:J in the RIJksmuseum van 0:atuurlijke HI tone, Leiden. :-'Iuller and Henle '. (1 ·tI) deSCriptIOn v.a don 
illll'n 111 the Lelden :VIu eum. Their description included the statemenl thut there nre 1m t n I III I fllr v. 

1;,1 Kl'ine I\.lundw1I1kelfalten"1, but their diu tratlOn 1I1sert depicting the luwer ~idl' of the h d h v. Ion (C nd 
gt'r labial furrows than I have seen. Their illu tratlOn of the whole ... hark (dor III \,Ie\\) h.w lh( ( I r p 

emtely lurge sp lt that characterize the eight peclmens ot H. buu~err that I ha\ en. 
ldently H. buergerl is rarely caught and pre erved. I have seen only eight specimen", II ta 
In and Fowler's treatment (l90a) was based on a dried . kin from. 'aga"akl. (,arman', (l~13) brHl d 

\\'l' been bused only on the literature. The only correctly labeled peclmen in L'mt d, 1 t Il( 
Ihe Stanford l.·nlversit) collectIOn noted above, and one In the \ anderbllt Foundatl n (011 

al I he California Academy of ~ lence_. 
rh Ips because of Its ranty or perhaps from reluctance by i( hth,\olo ish to ept 1 r p 
lell'r nt n "'pecil's, H bucrgeri ha ... 1'o0metlmes been cllntused wll h I hl' l ommon "q h rhmld 
Ill"e Wilt r .... FtJ\\ ler\, (1941 :4;) account ot H bUI rRNI \\ a. Ob\'IOU ... I) dra\\ll Irom p 1m n 
llldt ll~l:lllal found Ihal speClmelb olleLted in Tokyo \I) 1 - Ii I 'l d m th Z I 1 I t 
Ill(, l , " R., cnnf\lrmed ttl de.cnptinn. of ,'-,l \ llOrh" ,. lora::on f II 'nidt um d m( rre 

hould he t'ulled Hnladuru.\ . ,ra::ame nstlad II \ IOrhwI. . .am ]n t raz m 
I rll'IU'. tlw uppl'r lip ha. a \'ery "mall t b thaI o.tll c. d \\1l and \er th" 10\\ r hp \\h n 

\I\h lit tl\lst,> l''l.aminatHlJl It m 1\' .1PPt' U that 1 lahi 11 furr \\ 1 ontmu u r und th m. 
I rhl II, toro::n 1 ). 

)' I 1~1/5.fl1. fl~. ,l~) rq)(lrtl':i th It H b 
min nd ~1 mm \ddl with In, \\ '(1 tlllt tit" 

7 

\\, nd 
h nd 



retained in each oviduct for at least a part of the embryo's development period This m(·thod of ripvI·lopml'n Wfl Uilltd 

multiple oviparity by Nakaya (1975:83). It OClUrti also in H. bOP8pmanL (Springer and lJ'Aubn·y H.i72: 11, Itg. 4) and In 

both H. lineatus and H. natalenSLs (Bass et al. 197G: 14, l5). 

Halaelurus canescens (Gunther, 1X7X) 
Figures ~(). t I 

Figure HI. - Jlalaelurus canescen". immalun' f"mal,·. 212 mOl. '0., I .. I (hilt' I _21 '1 

Figure II.-Halaeluru., canescen.s. 
egg cap,ule from 0\ iducl of filill-mm 
'pecimcn from \ icinil\ of Corral. 
Chile (lal. :19 .)7 S) in 2.5()-:lOO m. 

Scyllium canescens Gunther 1878:18 (Pacific coast of South America); type not seen but according to Garman a fema 
about 275 mm. Probably in British Museum. Not of Alcock 1891:310. 

Scyliorhinus canescens: Garman 1899:26; Regan 1908a:461. 
Halaelurus canescens: Garman 1913:87; DeBuen 1959:175; Kato et al. 1967:25, fig. 38; Chirichigno 1974:30. 
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one of the drab soft-bodied peCI of Halo luru.s It h 
blclt.clllel- The doraal urface8 are blacki h and the ventral urface are .. arll)U h du k ~ hIt 

e but not all immature pecimen have whiti h tIP in moderate 
peciea of the genua with adults 450 to 660 mm long. 

IU ....... "" cane ce1l8 may be most cI ely allied to H. dau. Ont of ew Zealand wat 
matead of the lobelike flaps that characterize H. dau ont. 

\,. ...... "" cane ce1l8 i also different from H. daw Ont in havmg t he anal fin ba I ngt h hort r t h nth dl t n 
clonal fin baaea in all but juvenile pecimen. In H cane cern the length 01 the anal flO b m dult I I 

m the length of the base ofthe econd dorsal fin wherea it i more than 1.5 tImE' that I ngth m If hi pld I 
1utGriU8. 

liorhinids from the Pacific coa t of 'outh America, H. cane,cen.~ ma .. bE' nlu E'd 
I h1o«lerichthy chilensis, but among other difference H. canescens lack. thE' • upraorbltal r 

of 'chroederichthys. 
re are uperficial re emblance between H. canescens and Parmaturu xanwru ,a peelE' th t m 

nported from the equatorial eastern Pacific. In H. canescen.~ thE' po. tE'rior tIP of the E' ond dor I fin t 

e anal tip but little, if any, pa t it in P. xaniurus. 

~lth 

pr mm Ilt m 

m th lutun 
t Ild f r I [l 

De crlption. Halaelurus canescens i a robust scyliorhinid ~hE'n lull grown. It has a \ • .td head ~ Ith ;omp3r Itl\ 
n tril and a wide mouth that i only moderatE'ly arched. The snout i. moderatel) long, thut I I>pr u bh I n 

Ian the nout in Cephaloscyliium, but definitely horter than the snout In Apnsturu,. The tip of the n ut n III 

ape from bluntly pointed to broadly rounded. The eries of speClmE'ns examined h w H cant ( " t bl I \ n b 
e ies in many respect but without indication of consistent ex or agE' diffE'rence. ill tooth form or 10 m rph m r 
The teeth are mall, numerous, and difficult to count becau e of crowding and becau~e t he\ lorm h t h \ r I [II IIld 
8gonal rows. The large t tooth in a 66O-mm specimen wa 1.6 mm high above the namE'1 line l pptr nd I(\~ r 
eth are imilar in ize and shape in immature specimens, but in adults the teE'th 01 the lo .... er Ja.... pp~ r to h It ht 
Iller than upper jaw teeth and teeth of female slightly smaller than teeth 01 malE' . MidJa .... t th r tn 
teral teeth may have up to seven points. 
Dermal denticle of juveniles are needlelike and nE'arly E'rE'et a!' in man other c~ liorhmid 
nt of lateral point. Denticles of dorsolateral surface of adults ar \\Ider. u. uall) I er ct. nd 

:in on their lateral blade expan ion. Denticles of dorsolateral !'urlaces 01 a 6O-mm femal .... ~r I 

thout lateral points; denticles from fin 'urface were 0.4 to 0.5 and .... ere tridentate. 
'ill rakers about 3 mm high, three to six omewhat irregularly placed on b th Ide 01 gill b 
iver large, posterior tip extending to or pa't cloaca: one funct ional 0\' rv (nghtl, one fern I 
ule WIth trong longitudinal ridge ( E'e Fig. 41) in each oviduct. Ea h egg cnp ule III 10 don 

meter. The egg cap ule were about 66 by 32 mm. The.e and ~e\eral other gg pule In m th 
m 12 to 1 longitudinal ridges, the ridges about :2 mm high. 

alvular inte tine in everal pecimen di ected had se\,E'n turn . 
roportional mea urement e pre ed a percentages 01 the total length f lin.... I h 

ory refers to an adult male 640 mm long, the econd Itgure to a mm udult I 
emle female. 

trunk at pectoral origm 4. 1 .:-, -; . trun t pel 

t dl tan e bet n. 1 



Gill slits: height of first, 2.7,3.3, 1.8; height of fifth, 2.0, 2.3, 0.8. 
First dorsal fin: length base, 5.6, 6.1, 6.3; length posterior tip (= free inner margin), 3.0, 4.2, 2.3; height, 5.0,5.2 

4.6; length anterior margin, 8.9, 10.8, 9.1. 
Second dorsal fin: length base, 6.9, 7.3, 8.1; length posterior tip, 2.3, 3.6, 2.5; height, 4.2, 5.0, 4.1. 
Anal fin: length base, 7.5, 9.2, 10.2; height, 3.4, 5.2, 2.5. 
Pectoral fins: width base, 5.6, 6.8, 4.3; anterior margin, 10.9, 13.5, 10.7; greatest width, 10.5, 11.7,8.4. 
Pelvic fins: overall length, 10.8, 13.3, 9.4; projection of clasper past posterior fin tips, 5.0, -, -. 
Distance between fin bases: first and second dorsal, 9.1, 9.5, 11.6; pectoral to pelvic, 13.5, 21.2, 17.2; pelvic to anal, 

6.1, 6.2, 8.9. 

The vertebral numbers in 19 specimens that were collected over a great range in latitude 3° to 35°S were 39 to 42 
monospondylous and 117 to 131 in total number. 

Discussion. Halaelurus canescens is an egg-laying and highly variable species, rather common south of the Equato 
to about lat. 35°S. 

The stomach contents of a few specimens that were dissected were empty or contained remains that were not iden. 
tifiable but appeared to be mostly invertebrates. Most of the specimens seen were trawled from mud bottom, but a fe v.: 
were collected from rock and mud areas on bottom longlines. 

Halaelurus dawsoni Springer, 1971 
Figure 42 

, , ( 
I' 

Figure 42.-Halaelurus daw8oni, immature female, 186 mm, from 371-375 m near Auckland Islands,New Zealand. The row of tight-color 
spots on the dorsolateral surface is not present on the few other known specimens, all of whil)h are larger. Drawing by Mildred Carringto 

Halaelurus dowsoni Springer 1971:235, fig. 1 (west of southern South Island, New Zealand). 

Material examined. DMW 5188.1, subad. 0 , 349 mm, holotype, trawled from 389-420 m west of southern So 
Island, New Zealand, lat. 44°32.5'S, long. 166°41'E, 20 November 1970; DMW 5523,3 'il, 2 imm. ,241 to 250 mm fro 
same haul as holotype; USNM 206096,1 imm. 0 , 324 mm, same haul as holotype, paratypes; USNM 205537,1 imm. 
186 mm, trawled from 371-375 m near Auckland Islands, N.Z., lat. 50 0 01'S, long. 167°49'E; .Z. Oceanographic 
Stn. F89, P.187, 1 'il , 242 mm, from Auckland Islands location . 

Diagnosis. Halaelurus dawsoni belongs with H. canescens, H. Lutarius, and H. hispidus, that is, with the dr~l 
colored and more or less soft-bodied species of the genus. The specimen shown in the accompanying illustration (Fig. 
was the only one of the type-series with the rows of white dorsal spots but all had broad bands or areas of white at the 
tips. 

Halaelurus dawsoni probably reaches 350 to 450 mm as suggested by the 349-mm sub adult male holotype which 
large but flexible claspers. It is thus a larger species than H. hispidus but a smaller species than H. canescens. The n~ 
flaps in H. dawsoni are lobelike and have nearly parallel lateral margins. The nasal flaps of other Halaelurus sped 
are triangular or nearly so. 

The length of the base of the anal fin in H. dawsoni is about as great or greater than the distance between dorsal 
bases. In all other Halaelurus , except H. hispidus and H. canescens, the distance between dorsal bases is much 
greater. In H. hispidus and H. canescens the interdorsal distance usually is greater. 
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to: front of mouth, 5.4, 5.4, 6.7; eye, 5.4, 5.7, 7.0; piracle, 10.9, ILl, 12.6; first gill lat,l .6,1 ,172. 
17.7,19.9; origin first dorsal, 45. ,44.9,41.9; origin econd dorsal, 60.5, 60. ,57.5; ongm pel 1 , 

anal flO, 54.7, 54.2, 50.5; origin upper caudal fin, 71.6, 71.3, 68. ; anterior end cloacal OpeDlfll, 

trunk at pectoral origin, 12.3, 12.0, 10. ; trunk at pelvic origin, 7.2, 6.0, 5.4; caudal peduncl • 

trunk at pectoral origin, 7.2, 8.1, 8.6; trunk at origin pelvic, .3,6.6,7.5; caudal peduncle. 7. 

horizontal diameter, 4.9, 4.0, 3.8; vertical diameter, 0.6, 0.7, 1.1. 
."Iele,,: greatest diameter, 1.1,0.9,0.4; least distance from eye, 1.1,0.9, O. 

width, .0,7.5,7.5; length, 3.4, 3.3, 3.3; length upper labial furrow, 0.9, 0.7,0.4; length lower labial furrow. 

Open&lV: minimum di tance between, 2.9, 2.4, 2.7. 
Ii : height of first, 1.6, 2.4, 1.2; height of fifth, 0.9, 0.9, 1.1. 
donal fin: length base, 6.9, 6.9, 7.2; length free inner margin, 2.6. 2.1. 2.7; height. 5.4. 4 .. 3.2, anten r 

10.3, 10.2 9.7 . 
.c1HlCl d01'8al fin: length ba e, 7.7, .1, .6; length free inner margin, 2.9, 2.1, 2.7; height, 5.2. 5.1, 3.2; ante nor 

Ii 114, 11.3. 
(ira. length base, 11.5, 10.8, 11.6; length free inner margin, 2.0, 2.4, 2.7; height, 4.3, 4.5. 4.3; length ant n r 

.1, .6. 
lIcallfl1l8: width base, 6.3, 6.6, 5. ; length anterior margin, 12.9, 14.4, 12.4; greatest width. 9.2, 10.2. i. 

/iIu: 0 eralliength, 11.2, 12.3,8.6; inner margin claspers, 9.7, -, -,; reach cla pers past fin tip. 2 .• 
_lIaIaeeb tween fin base : firstand econddorsal,9.5,9.6,1O.2;pectoralandpelvic.17.2,20.1.134.pehl and 

.3' anal and origin lower caudal lobe, 4.0, 2.4, 3. ; second dorsal and origin upper caudal lobe. 2 . 2; I 

Th four soft-bodied, drab-colored pedes of Halaelurus now known are from wldel parated area 
t coast of Africa, hispidus from India and the Andaman I lands, dau om from ew Z aland wat 

ltt«_lIelma from the west coast of outh America. It eem likely that more e ploratlOn of moderatel d p wat r n 
_Rl"11 or land slope between these area would reveal more pecie. Halaelurus dau om rang farther uth 

i in far a ranges are known. 
IllliDrlllation on reproducti e habi of H. daw oni i now available. 

Halelunu h' pidUB ( Icock) 
igure 43 
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Figure 43.-Halaelurus hispidus, a 245-mm adult male from Andaman Sea. 

Material examined. BMNH 98.7.13 .21 (227/1), ad. 0, about 237 mm, Andaman Sea, 344-402 m, holotype; USNM,6 
imm. 0, 195 to 220 mm, 3 ad. 0, 240 to 260 mm, 1 ad. 0; , 285 m, all from Andaman Sea, in 293 m at lat. lOo39'N, 
long. 97°06'E. 

Diagnosis. Halaelurus hispidus is the smallest species of the genus. Alcock's largest specimen in a series of six was 
280 [Dm; the largest USNM specimen was 285 mm; and of more than 100 reported by Nair and Lal Mohan from the Gulf 
of Mannar the largest was 265 mm. 

Halaelurus hispidus belongs with canescens, dawsoni, and lutarius, species of Halaelurus without a characteristic 
pa,ttern of dark spots, bars, or saddle blotches as adults. Nair and Lal Mohan (1973) described the first hispidus taken 
outside the Andaman Sea and also reported on smaller specimens than had previously been collected. They observed 
great variation in color among 130 Gulf of Mannar specimens, mostly immature, from a single haul. Some were pale 
brown with gray crossbands, some had white markings, and a few were almost white with scattered patches of darker 
pigmentation . 

Alcock's first description (1891) of H. hispidus noted that the walls of the buccal cavity and the surface of the tongu 
are covered with small papillae. These papillae were not mentioned in Alcock's second account of the species (1899) no 
did Nair and Lal Mohan (1973) mention their presence. Papillae were present on the tongue and over most of the mouth 
lining in the specimens I examined but were absent in lutarius; dawsoni has only a few papillae anteriorly on the roof of 
the mouth and on the tongue; canescens has numerous and rather large mouth papillae. 

Halaelurus hispidus has nearly triangular and moderately large nasal flaps, quite different from the lobelike nasal 
flaps of dawsoni. 

Halaelurus hispidus is nearest to H. lutarius but is a little smaller and has proportionally a somewhat larger eye tha 
lutarius. 

Description. Following are measurements expressed as percentages of the total length. All three specimens are fro 
the Andaman Sea. The first figure in each series represents a 255-mm adult male, the second a 285-mm adult femal 
and the third an immature male 193 mm long. 

Tip snout to: front of mouth, 5.3, 5.3, 5.9; eye, 5.3, 5.6, 6.7; spiracle, 10.4, 10.0, 10.6; first gill slit, 16.1, 15.4,16. 
fifth gill slit, 20.6, 21.4, 22.8; origin pectoral fin , 19.6, 20.7, 21.8; origin first dorsal, 46.3, 47.7, 44.6; origin pelvic fins, 42. 
43.5,40.9; origin second dorsal, 65.1, 65.3, 62 .2; origin anal fin, 60.4, 60.7, 57.0; origin upper caudal fin lobe, 75.3,77. 
74.1; anterior end cloacal opening, 44.3, 46.0, 42.5. 

Greatest width at: origin pectorals, 10.2, 10.5, 10.4; origin pelvics, 5.1, 5.3, 5.7; caudal base, 1.2, 1.4,2.1. 
Greatest height at: origin pectorals, 6.7, 6.7,8.3; origin pelvics, 5.9, 6.7, 6.5; caudal base, 2.7, 2.8, 2.9. 
Eyes: horizontal diameter, 3.9, 3.7, 3.4; vertical diameter, 1.6,0.7,1.3. 
Spiracles: greatest diameter, 0.6, 0.7, 0.5; least distance from eye, 0.8, 0.8, 0.8. 
Mouth: width, 8.8, 8.4, 9.8; length, 4.3, 5.3, 3.6; length upper labial furrow, 0.8, 1.0, 0.8; lower labial furrow, i.E 

1.8, 1.3. 
Nasal openings: least distance between, 2.7, 2.8, 2.6. 
Gill slits: height offirst, 1.6, 1.1, 1.3; height of fifth, 1.2,0.9, 0.9. 
F!rst dorsal fin: length base, 5.5, 6.0, 4.9; length free inner margin, 1.6, 1.9, 1.6; height, 4.7, 3.9, 4.4; anteri 

margin, 7.8, 7.7, 7.8. 
Second dorsal fin: length base, 5.5, 6.7, 6.2; length free inner margin, 1.8, 1.8, 1.8; height, 2.5, 2.5, 3.4; len 

anterior margin, 6.7, 7.4, 7.2. 
Anal fin: length base, 9.8, 10.5, 10.4; length free inner margin, 1.6, 1.4, 1.3; height, 3.1, 2.1, 3.1; length anteri 

margin, 7.1, 6.3, 5.7. 
Pectoral fIns: width base, 5.1, 4.9, 5.2; greatest width fin, 9.0, 8.4, 7.8; length anterior margin, 11.8, 12.3, 10.4. 
PelvIc fins: overall length exclusive of claspers, 9.8, 10.5, 8.8; length inner margin claspers, 8.6, -, 4.4; exte 

claspers beyond posterior pelvic fin tip, 3.1, -, 1.0. 
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Lftut di.tance between fin base: first and econd do al. 10 .• 11._. 1 L 
rte1vica and anal. 9.4. 11.9. 9.6. 

ral and 

In 11 H. hispidus the number of monospondylou vertebrae ranJo(ed Irom 35 and th t 

rom 123 to 131. 
The teeth of upper and lower jaw imilar. those in the central part of th upper jaw with hi 

literal cusp on each side; orne teeth neaf the comers of the mouth with lour or mar cu p • th cu p I 
.qual: teeth numerous and crowded with number of vertical row diHicult to unto In on dult m 
4 36/42+41 vertical row. 

Dermal denticle spikelike in juvenile and tridentate in large. p cimen .• th blad 
In ide of mouth with numerou papillae; gill rakers prel'ent only a low hump tl' 

ze between those of H. lutariu~ and H. canes cern;. 
Liver of moderate size, not notably oil-filled, valvular inte tine with .5 to .0 tum. 
A 216-mm female had many small egg 2 to 4 mm in diameter in iL functional right (J\'S ',hut ~ 
ture because its oviducts were very slender and appeared underdeveloped lor an adult. 2 ~ - mrn f mal 

)e egg. 15 by 21 mm in diameter, in its ovary. The oviducts were empty but well de\' lop d . R lat1\ to th 
lot her the ovarian egg wa remarkably large. 

[)iscus,~ion. Hoth Halaelurus hispidus and H lutanus are variable but are generally ' imilar In man ' har (t 
esently known, however, I believe their separation a distinct pecie is ju. titled. 
The known geographical range of H hL pLdus extend only from the Gulf of Mannar at the outhern tiP of Indl p 

• ross the Hay of Hengal to the Andaman Sea. It i thu eparated by very large dl.tance Ir rn the graphic I re 
relatives, H lutarius on the east coast of Africa and H daw 'Onl near New Zealand. Pr . urnahl ' additton I 

I and i.land -lope collecting would extend the range of H hLSpidu,\ . 
'1 he name hLspidu pre umably come from the hairlike papillae in the mouth of the Andarnan la p lID n It 
)uld be u eful to know whether Gulf of Mannar pecimen al 0 have papillose mouth . . The .. ~paratlOn of III prd nd 
/arius depends strongly on the presence or ab ence of papillae, especially becau. e morphom tnt cliff r n nd 
fferences in vertebral number in cyliorhinids may often reflect only dlffering conditions at diller Ilt 1 tltud 

Halaelurus lineatus Bass, D' Aubrey, and Kistnasamy 
Figures 44, 45. 46 

~illur(> II. lIalae!uru., linealu .• ~:lU-mm immaturt' rl'mal(> takl'n orr nll'O,,!. uth Hrl I. In 

I t'IUrt4s lrneatus Hass, D'Aubrey. and Kistna. amy 197-:12, fi~. A (Durban. 

iagno is. Halaelurus lineatus i imilar to H. TUltaleru.i in many r "pe 
Cl and from all other cyliorhinid aloin having a pointed and upturned 
d in accounts earlier than the 1972 report of pnnger and D'Aubr . e,en 

mall harks preserved in glass containers often ha\' !;nout~ d f rmed b ' bel 
turned up nout tip 01 H. ilneatu, and H natal w, I ea" 
prominent in H. TUltalen..si..~ than in H. lin atlU . 



Figure 1.'i. -Ll'ft. t"o lIalae lurtlH nalaleru;u.. \Igoa Ba~ .. 'outh Afri· 
('a. Hight. 17.'i-mm fema le If. linea lus ta ken off Durba n . 

Figure 46.-Halaelurus lineatus. 157-mm female. :\fatal. South Afr ica. SA:\l IU.).')(). 

Halaelurus lineatus is easily distinguished from H. natalensis by its color pat tern (see Figs. 44 and 
Characteristically H. lineatus has many small dark spots, as small or smaller than the spiracle, between transverse d 
bars that cross the dorsal surface. Halaelurus natalensis has no such spots. In H. lineatus some specimens have a sin 
transverse row of spots between some of the bars as does H. quagga. Halaelurus quagga does not have an upturned sno 
tip. Some H. lineatus have small spots on the two dorsal fins and near the caudal fin tip, but one specimen, SAM 105 
has no fin spots. Small spots were not seen on any of the specimens of H. natalensis that were examined. 

Few differences in body and fin proportions seen among specimens of H . lineatus and H. natalensis were sufficien 
great to appear significant. The fins of H. lineatus were slight ly smaller . The distances between dorsal fin bases in 8 

specimens of H. lineatus seen were more than 75°'0 TL but were less than 15C 'O TL in specimens of H. natalen'\ 
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km urface of H. lineatu.~ feel appreciably moother than th , 0 11 natal '-"I app r ntl 
~ntlc1es have their point directed upward a well a po. t norl) . 

lJe mptlOn. A medium sized but lender cat hark , male :131 and 357 mm no matur . II m J 
7 mm probably mature; whether young hatch from egg ap~ule or cam d In o\'ldu 
Ahdominal trunk short aR in oth r Hala r./uru,\ with firm \)odle . oi tarlll' from lip 0 

ning about 40', TL or les , both abdominal and caudal tlllO. o! trun mor' or r 
ort and flattened; snout pointed but not long. it length to front of mouth ron loerabl 
( ut a rounded point lightly turned upward. omewhat knob like, d rmal den lid of nout tiP \\0 hit I 

nout with moderately acute edge . 
Mouth rather wide , its arch low; labial furrow continuou' around the mouth com r . upp r furr \\0 

long a lower furrow, lower furrow about half a long us eye; inner po. terior end 0 n I p~rturc 

)arated by a di tance about equal to half of eye length; na al flap broadly triangular, their Id 
form flap tips; flaps entirely covering po terior mner part of na al ap rture. their 
per lip, separated from it by a distance Ie s than diameter of , piracle. 
Eyes moderate, a little more than 5' ( TL m half-grown or adult individual; no. uprao ular ,h ~II of r mum but n I 
view of eyes more lateral than dor al; ubocular gutter fully caled, well developed, about a I n a I n h of \ . 
iracle moderately large, opening elongate, it length about half eye length. It po ItlOn \'~r) ne r po t n r e 
her near, in, or continuous with, ubocular gutter, It di tance from eye le5 than half it gr at t (i1 m t r 

(;111 slit short. progre sively horter from first to fifth, the last two over the peltural b 
Fins father small; pectorals hort and broad, their greate t widths only !l IIttl' Ie than th Ir gr It t I 
pressed pectoral tips to origin of pelvic only a little more than .nouth lengt h, (II t 11 C from p tI rib I 

Jo(In pelvic 12 to 15', TL in pecimen exammed, probably greatest 111 mature [ mil, II hi [m r th r I 11 

th moderate lateral projection; cla per not notabl:. large or long, la. per lip. of adult mal n t r 
anal fin, dor al fin s of nearly equal ize, the first usually a little greater In arPH. th <II ttlm h t\\ 
~es 16 to 18', TL in pecimens examined, fir. t dor al ongm a little po. terior tn nlld pomt 01 phi fin b 
rsal origm a little anterior to po tenor end of anal fin base; anal fin relati\el~ "l1Jall'r ,11 ar a th n oth rim 
nn dorsal fin .. the length of It ba e only a little greater than length III elthn dor al lin h 
reeth small, crowded, tricuspid near middle of Jaws, five to seven cu p at angle~. in about h vcrtlc I fO\\ 10 upp r 
,55 in lower, the longest in the holotype about 0.5 mm, symphy eals not well defined. upper te 'th \ en 11 htl I rg r 

1n lower but not greatly different in shape. 
Dermal denticles imbricate and small posterior blade of dorsolateral denticles wIth three POlfi ,the 
at angle not greater than 40° above body surface, all urfaces when rubbed from head to\\o8rd tat! m 
e of mouth covered generally with very small denticles; papillae in mouth confined to fnn!!e of Ja\\ r 

cept a lump les than 1 mm high on each gill bar. 
~entral surfaces whitish without spots or markmgs on body or 'ns. dorsolateral urtace bro\\n \\olth 
rker tran ver e bars and between bars small darker brown pots t'le mall pot generally a mall r 
. facie but tending to coalesce to form irregular vermiculation. InSide of mouth", hltl h 
.'olloWIng are measurements ex pres ed as percentage of total length. The fir~t figure in al h ne r pr n 
n 8ubadult male holotype, the econd a 330-mm immature female, and the third the 57 mm dult I m 

TIp of ~nout to: front of mouth. 5.3, 5.3, 5.3; eye, 5.6, 5. ,5.~1; spirade, 9.1, 
h lI;ill lit, 17.7, 17 .9, 16,0; origin pectoral, 16.2, 17.3, 15.5; orIgm tir t doT. al. 41. .41.2, 
6; origin e ond d r ai, 64.9, 63.3, 64.5; origin anal fin, 54.6. 56.4. 56 2: on m upp r 
erior end dna al opemng, 39.2. 3 . , 3 .9. 
Ur atest u'Ldth of: trunk at pectoral origin. 11.5,9.1.10.5: trunk at p l\JcongIn .. 5, 7 ~ .... 

,2.6. 
Urt'ate~t h 'lght of: trunk at pectoral origm, .5. 9.1. 7.1. trunk at ngm peh IC fin ,... • 

, :1.0. 3.:1. 
Eyes: horizontal diameter, 3.5,3.0.2. : vertical diameter. 1.~. 0.9. 0.7. 
Spiracle., : great t diameter. 1.5. 1.5. 1.3; least dIstance trom eye, O. ,0 ,0.4 
Mouth : width, 7.7. 7.0, 5.9; length, :3.0. 2.1. 2.2; length upper labial fUrTQ\\o, 

.U 
.\'a.~al aptJCUre.,: lea t distance apart. 1 9. 1.7.22. 
(;11/ ,lit, : height of CITt. 1. .2.0. 1. . heIght 01 fifth, O. ,0 0 .. 
fiN dor~al fin: I ngth bas, ; .3.0.5, r..9: length po t ri rUiner m r In, -, _ 1 1 h 

trior margin. .0. 7.6. 7.~ 
t ond dorsal fin: length bn.e. 5.0, .5.5.7, len th t nor mn r mar In. _ 1 

t ri r mart!in. 6 .. 7. '. 7.'2. 



Anal fin: length base, 7.4, 7.0, 7.0; length posterior inner margin, 3.0, 2.6, 2.2; height, 3.5, 2.9, 2.8; length anterior 
margin, 6.5, 6.4, 6.3. 

Pectoral fin: width base, 4.7, 4.8, 4.6; length anterior margin, 11.21, 10.6, 10.9; greatest width, 8.9, 9.1, 9.0. 
Pelvic fin: overall length, 12.9, 12.1, 12.0; inner margin clasper, 11.2, -, -; reach clasper past posterior tip pelvic 

fin, 1.8, -, -. 
Least distance between fin bases: first and second dorsals, 16.8, 17.3, 17.1; pectoral and pelVIC, 15.3, 12.1, 13.8; 

pelvic and anal, 13.2, -, 13.8; anal and origin lower caudal lobe, 13.2, -, 14.7; econd dor al and origin upper caudal 
lobe, 9.1, 11.2, 9.8. 

Vertebrae numbers in 457-mm adult female were, mono pondylou 34, pen:audal :l, audal 47, total vertebra 1:39. 

Discussion. Halaelurus lineatus probably shares more characters in common Wlth H. natalnuns than Wlth other 
species of the genus and seems to be in some ways intermediate between H. quagga and H. natalensis. he turned up 
snout tip is absent on H quagga, present but weak on H. imeatu ,and trong on Ii natalensl . 'f h pattern oftran ver 
bars with transverse rows of dots or small spots IS pre ent on H quagga; it i pr nt but confu ed by additional 
markings on H. lineatus; and it is transformed to a pattern of dorsal saddle on H. natalensis. 

BailS et a1. (1975:13, 14) described H. lineatus partly from the 5OO-mm holotype that wa caught on a hook and line 
from shore at Durban. The capture of a scyliorhinid by hook and line from hore underline the littoral to upper con­
tinental slope distribution of many of the scyliorhinids of the outheastern coa t of Africa in contrast to the restricred 
slope distribution of scyliorhinids on the eastern continental lope of 'orth America. One of the H. lmeatus paratypes 
was trawled from 290 m off Durban. The known range of H. [meatus extend from the atal coa t to the vicinity of Beira, 
Mozambique 

Bass et a1. (1975:13, 14) summarized breeding data for H lmeatus in the following tatement. "Pregnant female of 
this oviparous species are caught in the surf in atal during late wmter (July to eptember). The egg-cases measure 
about 40 by 20mm and have long but very thin weak tendrils. They are covered with a coating of hort ticky hairs which 
help them to adhere to the substrate. 1 he embT)o are fairlv advanced, mea uring 30 to 40 em in length, when the egg· 
cases are laid. Females carry up to eight egg-ca es in each uteru imultaneou Iy. lie of egg-ca e laid in tan at 
the Durban Aquarium hatched out between 23 and 6 day after depo 1tlOn (at a water temperature averaging between 
19 and 20°C)." 

Halaelurus iutarills ~pringer and D' ubrc~ 
Figure J7 

FIgure 4i. Ha/ae/ .. rus lutari.. 313-mm adult male. Delagool Ra). :\lo'amhiqul'. 

Halaelurus lutanus Springer and D'Aubrey 1972:6, figs. lA, 2A (off Delgoa Bay, Mozambique); mith 1975:13. 
Scylliorhmus hisPldus (not of Alcock 1891) Brauer 1906:7 (coa t of omalia). 

Material examined. USNM 205135, ad. ~ , 326 mm. the holotype, trawled from 450·455 m off Delgoa Bay, East 
Afnca, lat. 25°32'S, long. 33 24'E, 2 ad " 310, 317 mm and 14 ad ,310 to 367 mm, arne haul as holotype. 

DiagnosIS. Halaelurus lutarius differs from others of the genus except H. canescens, H. dawsoni, and H. hispidus by 
its lack of prominent dorsal spots or crossbands of lighter or darker color. 

Halaelurus lutanus may be distinguished from the larger and more robust H. cane. cen~ (adults 500 to 650 mm) by 
its relatively longer anal fin base, 1.5 times the length of the second dorsal base in lutarius but less than 1.3 times the 
length in canescens. Halaelurus lutarius lacks papillae on the roof of the mouth such as characterize H. hispidus. The 
nasal flap of lutarius is roughly triangular. quite unlike the lobelike nasal flap in H. dau son!. 

Halaelurus lutanus and H. hispidus resemble each other in general appearance. Halaelurus lutarius is larger, adults 
310 to 367 mm for lutarius and about 230 to 285 mm for hispidus. Halaelurus lutarius lacks the small papillae that are 





Figure 4 .-HalaelurWl nalall'naL8, 31 1-mm immiliurl' r('mul,', ,\IK"" B \. oulh \ (rH'a 

Figure 49.-Halaelunu natalensia, -l25-mm adult male 
Saldanha Bay, outh Africa. 
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Figure 50.-Halaelunu natalensia, head region of holotype or para 
type , 425-mm s pecimen, BMNH. 





The dentition was similar to that in most other species of Halaelurus, that is, small, crowded teeth, tridentate in the 
middle of the jaws with some increase in the number of cusps near the mouth cornerB. In the 322-mm female from Algoa 
Bay the highest teeth reached from 0.6 to 0.7 mm above the enamel line; the number of vertical rows of teeth wu 
26+ 1 +27/20+ 1 +20; and the lateral cusps of many of the larger teeth of the middle part of the Jaws were scarcely visible. 

The dermal denticles of dorsolateral surfaces were tridentate, the denticle points more inclined upward than 10 H 
lineatus. 

The inside of the mouths of most of the specimens had some papillae anteriorly and some scattered denticles of very 
small size on the tongue and gill bars. 

The snout of all the specimens seen had the termmal knob turned upward. 

Discussion. The locality given by Regan (1904) for two pecimen on which he based hi. de cription wa "coa t of 
Natal." All of the specimens, except the type that I have seen, have been taken between Algoa Bay and aldanha Bay, 
south and west of the coast of Natal. All the specimens of H. lineatus that I have een have been labeled either as frOIL 

the coast of Natal or more pecifically from the vicinity of Durban which 1 centrally located on the coa t of, atal accord· 
ing to current maps. My material therefore doe. not clearly indiate that the f.(eof.(raphical range. of nata/en. I and 
lineatus overlap. 

The British Museum (Natural History) has only one of the specimens remaining of the two on which Regan based his 
description. Regan mentIOned only one dimension, 3 5 mm. The pre ent measurement of the ingle remaining pecimen 
is 420 mm TL. 

Bass et a1. (1975:15) reported that H. nata/ert.'iis i. oviparou. and ha. egg ca e. about by 15 mm, the egg ca e with 
fairly thick, robust tendrils in contrast with those of H. llneatus which are thin and weak. They lated that female H 
natalensis may carry up to 11, but usually 6 to 9, egg case in each oviduct at a time. 

Halaeluru quagga ( !cock) 
Figure' 31. ;2 

Figure 51.-Halaelurus quagga, 354-mm adult male, coast of ~ omalia in .:;9-61 m. Dra"ing b) )Iildred arrington. 

Figure 52.-Halaelurus quagga. Redrawn by Mildred Carrington from Alcock's (1899)illustration of the holotype, an adult male, 280 mm, 
Malabar Coast. 
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Discussion. Halaelurus quagga and H. boesemani were taken in trawl hauls made only a few miles apart on the 
continental shelf of Somalia at depths of 60 to 70 m. No indications that the two forms occupied different habitats were 
observed. 

HAPLOBLEPHARL'S GAR\IAX 

Haploblepharus Garman 1913:101 (type-species, Scyllium edu'ardsii Cuvier 1817; by monotypy). 

Diagnosis. Haploblepharus lacks a supraorbital crest or narrow shelf of cartilage above the eye and thus differs from 
Atelomycterus. Of the genera without a supraorbital crest, Haploblepharus differs in having in combination, large con­
fluent nasal flaps that reach past the edge of the upper lip , prominent labial furrows that extend around the mouth cor­
ners as a continuous groove, and depressed areas of the upper lip that make a connection between the nostrils and the 
mouth. It also lacks a caudal crest of modified and enlarged denticles. 

The three species recognized here are robust sharks with wide and moderately depressed heads, short snouts, and wide 
mouths. They have moderately small eyes with poorly developed subocular gutters below the eyes, the gutters not 
reaching the spiracles which are very close to the posterior eye corners. 

Color and markings vary and the significance of color differences for systematics in this genus has not been establish­
ed. 

Discussion. Specimens of Haploblepharus are not comonl)' available in systematic collections out ide of South 
Africa and, until the recent publication by Bass et al. (1975), the species were poorly known. I have examined only fouIi 
specimens divided among three species. As a consequence, much of my treatment of the genus is based on data from 
Bass et al. (1975) who examined 44 specimens. Since their morphometric data are presented only as a summary of an 
analysis of variation in proportional dimensions (see also Bass 1973), I have included here proportional dimensions a 
specific specimens of two of the species. 

The three species of Hap lo blepharus are not easily distinguished from one another but seem more reliably separate 
by color characters than by morphometric differences. All three are known from shore waters of continental shelf wate 
of the coasts of southern Africa and have somewhat different but probably overlapping geographical ranges. 

Two leathery egg capsules 60 by 30 mm were laid by a female identified as Hap lob lepharus edwardsii by Bonde (1945) 
One of these hatched in 104 days. Bass et a1. (1975) regard it as likely that the species was H. pictus. All three species a: 
probably oviparous. 

Haplobleparus has moderate sexual dimorphism in the teeth, the upper jaw teeth of adult males ha\1.ng somewha 
longer middle cusps than the teeth of females or immature males. This difference appears greater in H. fuscus than i 
the other two species. 

Key to Adults of Species of Haploblepharus 

1a. Origin of first dorsal fm in advance of posterior end of base of pelvic fin; dorsolateral surfaces gen­
erally dark with a few large saddle blotches extending onto paired fms, dorsolateral surfaces also 
with scattered spots of lighter color, the spots generally larger than the spiracle but smaller than 
the eye. ............ ... ......... ...................... " H. pict 

lb. Origin of first dorsal fin over or posterior to posterior end of base of pelvic fin; dorsolateral sur­
faces either dark or light, sometimes tan, reddish, or brown, with or without scattered pots of 
lighter color, the light colored spots, if present, generally smaller than the eye ..................... . 

2a. Dorsolateral surfaces of adults with distinct saddle blotches, sometimes bordered at front and 
back with noticeably darker margins; many small pale spots not much larger than spiracles . H. edwards 

2b. Dor olateral surfaces of adults either plain colored or with indistinct band or narrow saddle 
blotches; small pale spots either absent or present ....................................... H. fu c[ 

Haploblepharus edwardsii (l\Iuller and Henle) 
Figure 53 

Scyllwm edu'ardsli Muller and Henle 1841:4, first unnumbered plate (Cape of Good Hope). 
Haploblepharus edwardsii : Garman 1913:102; Smith 1950:879, fig. 1; Bass et al. 1975:17, fig. 11. 
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In the female examined the teeth were tricuspid In the middle part of the jawlI and the lateral cusps were more tha 
half as long as the central cusp . 

Vertebra l number for the 41O-mm female are: total 129. monospondylou. :l5. pre audal 2. caudal 47 . 

Discussion. Po sibly H. pLctus prefers cooler waters than the oth r two pecie of Haploblppharw; ; at leut It 
presence on the Atlantic sid of southern Afn ca sugge til thi!l. 

HOLOHALAELURU F WLER 

Holohalaeluru Fowler 1934 (type-species • .scylllOrhLnu.\ reI/ani Gilchrist. by original de ignation). 

Diagnosis. Holohalaelurus pecies have no upraorbital cre t8 of the chondrocran ium and no labial furroWl; th 
have a partial apron formed beneath the clasper of males by a union of the ba. al third or half of the pelvic fill8. but t 
skin umting the pelvics is denticle free a in Juncru~ (not denticle covered a in 'cyliorhLnus and Poroderma); the I 
between the gill slits and Immediately adjacent to the gill . lit i J~nticle free . 

Species of Holohalaelurus are relatively mall cyliorhinid with broad. flatten d head. and di tinctively mark 
with a color pattern of vanegated dark pot or ometime. wi th a few white pota or more complex ocellalike markin 
The eyes are on the dorsal ide of the head . not VI Ible from below but their angle of view i more lateral than dorsa 
Species of Holohalaelurus have a poorly developed, hallow. ubocular gutter either denticle lined or naked extendi 
below the eye for about two-third~ It~ lcn~(h. '1 hey h \e dentlcl fre gill 0\ rs n I d ntl I r au nt from the ki 
Immediately adjacent to the gill lit. 

In Holohalaelurus ubstantial change 111 b dy proportion. accompany growth. AI . the adult color pattern diffe 
greatly trom that of Juvemle (Bas et a1. 1975, fig. 15). Even the color pattern 01 adul vary con iderablyand bo 
some geographical vanatlOn. Adult male. are larger than adult female wherea. the reve e i the more eneral conditi 
among sharks. 

Holohalaelurus is re tricted to the ea t coa t water. 01 Alrica and i known rom aoout 2 to 740 m . 
I follow Bass et al. (1975:23) 111 the re(;ognition of two 01 the lour nominal pe ie . 

Key to Sp c:ie~ of lioloh(I lut'iuru.\ frolll Ha .., l't al. (1!17.;:~;:1 

la. Anal base equal to or les than 3"'1 time anal height; denticle on back and top 0 head uni orm 

lb. 

In size ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. puncta 

Anal base more than 3~2 time anal height; a. erie of relatively large denticle on ba 
of head . . .. ..... . ..................... . 

H olohala elurus punct (l t Il.~ t Ci klll'i.., t 
Figure ,")(i 

and top 
. _H. reg 

Figur(' ,1fi.-Holohalaelllrll' punetat II .• , \ l'ntral \ ie \\ of h .. ud. :l I5·n 
adult mal .. sho\\ing ,hape of mouth c'huractl'rbtic of adult males 
genus. 
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Figure )~. llu/ohrr/adurlls rl'l:tlnl. "G-m", .ldull 1111'.,. \4'Jllr.d \ 1('\\ 10 ,no\\ n arkln!:' "'1 1111 Dr I11IrI;In~' In 11r< ,"'nl un 
H'\j" /" II', Ill(' b Irrdoor ,I; lit 

Scyliorhmus regani Gilchrist 1922:45 (Cape 'eas, 174-320 m). 
Holohalaelurus regam: Smith 1949:55, fig. 43 1 Bas' et a1. 1975:251 fig. 15. 

Matenal examined SA:\l 2440.'1, ad ,576 mm, 'outh AlflL'a ott Da ~t.'n I ,B:\\ H 1~ 0.0 ~ -5. ub d. ,i)40 mm 
DiscoL-el} Stn A" Cape of Good Hope; CS. 'l\l 201751. ,~60 mm, off :\\ozambique, lat. 22 ~5,. lon~ 35 5·rE, lra\de 
from 740 m, 1 October 1964. 

Diagnosis. Holohalaelurus regani, with roales reaching maturity at about 575 mm. i a larger pecie than 
punctatus in which adult males are about 315 mm or a little more. Probably mo t pecimen of H regani can be ide 
tified by the characters in the preceding key. The color pattern of H. regani adults difters greatly trom that of Juvenile a 
shown in illustrations in Bass et a1. (1975, fig. 15). As adult both H. regam and H. punctatu' vary omewhat m colo 
pattern, partIcularly m the shape of the spots that cover the dorsolateral surfaces. Both specie occur u ually ill hades 
brown. Ventral punctate spots appear on ventral surfaces of adults (Fig. 58). The punctate pot may be ab ent on som 
immature specimens. 

Descnption. Holohalaelurus regam is a medlUm size scyliorhinid, males reaching maturity at about 575 mm; hea 
and anterior trunk short, flattened, and wide tapering to tail, head about one-sixth total length; body cavlty short, dis 
tance from tip of snout to cloaca less than two-fifths total length; depth of head at spiracles less than one-half hea 
width; snout in front of mouth short, its length about equal to length of first dorsal base; gill slits very small, length 0 

longest less than horizontal diameter of orbit which is less than length of snout; pectoral fins very large, broad, the lengt 
of the anterior margin about equal to distance from tip of snout to firt gill sin; firt dorsal hn omewhat mailer tha 
second, its origin slightly in advance of posterior end of pelvic base; second dor~al origin o\'er po~terior third of anal base 
anal long and low, the length of its base twice as long or nearly twice as long as second dorsal base; caudal fin narro 
without a salient point on anterior lower lobe. 

Eyes of medium size; a shallow subocular gutter extending below the eye for about two-third eye length. its deepes 
part not covered with denticles; gutter not reaching small spiracles which are moderately large in adult male and ve 
close to posterior eye corner. 

Gill slits very small in immature female, proportionally much larger in adult male, skin between gill slits and iro 
mediately adjacent area denticle free. 
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Juncrus lacks a supraorbital crest or narrow shelf extending from the chondrocranium above each orbit. It 
caudal crest of modified dermal denticles. and does not have nasal flape utending poeterior to or put tbe edp of 
per lip. Juncrus has labial furrows of moderate length extending around the mout~ cornel'll but I than hal! 
tance toward the jaw symphyses. Juncrus has a partial apron beneath the clupel'll an males formed by the WUOD of 
denticle covered pelvic fins near their hases and by thi character i separable from HalGelunu. In JUllCnu the 
apron beneath the claspers (hetween the claspers and the caudal part of the trunk) ia formed by the di~ unlOD of 
denticle-covered inner margins of the pelvic fins near their ba es. whereas in AB)'mbolw the connection bet 
peh'ic tins is made by H denl idl·-trel' melllimuH' I hot I tt ch d to ell! h 1)('1\ I fin n r I IOn r margan on the donaJ 
side of t he tin. 

The claspers of adult male Juncrus are remarkahly long and lender and extend put the tlpe of the pelVlc fina for hili 
the total cla per length. In thi respect Juncrus differs from all other cyliorhanld except Atelomyctenu and the 
species of Galeu~. G. nippont!T1.\l.\ and G. chultzl 

,Juncrus I incenti (Zietz 

.scyllium L'incentl Zietz 190 :2 7 (type.locality. Kangaroo I land, outh Au traha). 
8cyliorhinus vincenti: ;\1cCulloch 1911:4. pI. 2. 
Halaeluru~ vincentI: Fowler 1941 :50; ~1 Kay 1 
Juncrw3 vincentI: Whitley U:l40: • fig. 2. 

Tasmania. Type not. een. type· ... ene III 

Diagnosis. Juncru. l'incentl i~ di ting-uL hable from other yhorhanld by characte used In the key to genera and . 
the diagno is for Juncrus , Juncru VincentI ha a olor pattern in ludm many hght colored, mall pota (generaU 
smaller than the dark adapted pupil) and m thl differs [ m other Au trahan ·horhanids. 

DescrzptlOn. Juncru vincentI 1 a lender, elongate ~ } horhlnld WIth the head and trunk only moderately biPe 
than wide. and the po tpelvic trunk only moderately WIder than high; head blunt. nout rounded. i length an front 0 

mouth a little more than 2 time the horizontal diameter 0 the orbit; eye moderate. length of orbit as great or peate 
than least di tance between na al aperture; econdary 10\ .. er eyelid prominent. extendmg below eye for Its entire lencth 
subocular gutter deep, fully covered by denticlec. spIracle moderately mall. very near postenor corner of orbit; mout 
with a high arch, labial [urrow, continou3 around each mouth corner. lo\\er mewhat longer than upper, both 
than least di tance between na3al aperture ; na al flap entirely covering posterior nasal openmgs, posterior rnllLIlIHIU 

somewhat sinuous or slightly notched, not reaching upper lip; gill lit hort. the first u ually longest, ita length I 
least distance between nasal apertures; pectoral tin_ "mall, their comers rounded. their on gins under fourth gill alit 
dorsal fin nearly equal in area, the econd u uaJly with a ,omewhat longer base. the origin ofthe first over or posterior 
the end of the pelvic base; anal fin usually long, length of its ba e greater than base length of either dorsal; caudal fi 
about one-fifth total length, caudal axis not elevated, the lower caudal fin WIthout a projecting lobe. 

Teeth numerous in about 60/56 row. with three to five cu p-, the middle one longest. imilar in upper and lower' 
crown bases with vertical ridges not extended on cu p , no indication of exual dimorphi m in teeth. 

Dermal denticles with tridentate blade on high, lender pedicle ; blade Imbricate. all three blade pointa troDl, til 
central one longest; blades with a central ridge and a lateral ridge on each ide but ridges not prominent and obeolete 
denticles of some parts of body; denticles mostly transparent, micro tructure vi ible but not prominent; some deDUct 
of specimens from Tasmania with some diffuse pigment and 'mall dark pigment pots (pigment not evident in 
specimens, WAM P .3777 and BCIF 56-406, both of which have been in pre ervative for a comparatively long time); 
small denticles in a patch anteriorly on roof of mouth, denticles also present on gill bars. No gill rakers. 

Generally mottled with darker color (gray or brown) on dorsal ~urface" with numerous light-colored ~pot randoml 
distributed, the spots not larger than the dark-adapted pupil and separated from one another by a distance about 
to or more than spot diameter; seven or eight ill-defined saddle blotches of darker color; ventral urfaces whitish wi 
some diffused darker color on some specimens. 

Total number of vertebrae 130 to 139 in seven specimens (caudal vertebrae in one pecimen partly fused and couldn 
be counted); monospondylous vertebrae. one specimen with 34. five with 35. one with 36, one with 37; preca 
vertebrae 80 to 85. 

Following are proportional measurements expressed as percentages of total length. The first figure in each series refe 
to a 505-mm adult male from Tasmania, the second figure to a 520·mm adult female from Tasmania. and the . 
figure to a 350-mm adult male from Esperance. Western Australia. 
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crests but differs somewhat from Apristurus in having postorbital processes extending across the posterior corners of thl 
orbits. 

In Parapristurus the eyes are more lateral than dorsal with thick upper lids that project slightly above the eye and wit 
a definite pouch under the anterior half of the eye. In Apristurus the eyes are more dorsal than lateral with thin up 
lids and at most a shallow and inconspicuous gutter below the eye. 

Discussion. Only one species of Parapristurus has been described; P. spongiceps is known only from the 500-m 
adult female holotype from the vicinity of Hawaii and a 105-mm juvenile reported by Weber (1913) from the Banda Sea 

Parapristurus spongiceps (Gilbert) 

Catulus spongiceps Gilbert 1905:579. 
Scyliorhinus spongiceps: Regan 1908a:459. 
Pristiurus spongiceps: Garman 1913:94. 
Pentanchus spongiceps: Fowler 1941:53, fig. 2. 
Apristurus spongiceps: Bigelow and Schroeder 1948:220. 

Material examined. USNM 51590, ad. cr, 500 mm, near Bird Island, WNW of Hawaii in 572-1,462 m, holotype. 

Diagnosis. The generic characters, especially the presence of a patch of transverse small folds or wrinkles across t 
throat, serve to distinguish Parapristurus spongiceps from all other scyliorhinid sharks. 

Description. The following proportional measurements of the holotype in percentages of total length, except 
indicated, do not differ greatly from measurements included in the original description (Gilbert 1905) but are more co 
prehensive. The holotype is in moderately good condition but undoubtedly has been somewhat distorted during storag 

Tip of snout to: front of mouth, 8.6; eye, 8.9; first gill slit, 20.4; fifth gill slit, 25.6; origin pectoral, 24.8; origin fir 
dorsal, 49.0; pelvics, 43.6; second dorsal , 63.4; anal , 55.2; upper caudal lobe origin, 74.0; anus, 49.0. 

4.4. 

Greatest width of: head, 12.7; trunk at pectorals, 10.6; trunk at pelvics, 9.0; trunk at caudal origin, 2.0. 
Greatest height of: head at spiracles, 10.4; trunk at pectorals, 15.0; trunk at pelvics, 15.0; trunk at caudal origi 

Eyes: horizontal diameter, 3.2; vertical diameter, 1.2; distance between upper eyelid rims, 9.6. 
Spiracles: greatest diameter, 0.5; least distance from eye, 1.2; distance between, 10.4. 
Mouth: width, 9.0; length, 4.8; length upper labial furrow, 2.8; length lower labial furrow, 3.6. 
Nasal apertures: level of anterior ends to tip of snout, 3.8; level of posterior ends to tip of snout, 7.0; minim 

distance between, 4.2; greatest length (diagonal), 3.2. 
Gill slits: height of first, 1.4; height of fifth, 1.0. 
First dorsal fin: length base, 6.8; inner posterior margin, 2.4; height, 4.0. 
Second dorsal fin: length base, 6.6; inner posterior margin, 2.0; height, 4.0. 
Anal fin: length base, 13.0; inner posterior margin, 1.8; height, 5.0. 
Pelvic fins: length (origin to rear tip), 11.2. 
Caudal fin: upper margin, 26.0; tip to notch, 5.6; anterior margin lower lobe, 10.0. 
Distance between fin bases: first and second dorsal, 8.6; pectoral and pelvic, 10.6; pelvic and anal, 2.2; anal a 

lower caudal, 0.0; second dorsal and upper caudal, 5.0. 
Teeth: arrangement alternate; separation at symphyses, 2 mm; number of tooth rows, counted as num 

perpendicular to line of occlusion of jaws 25/22, counted as oblique rows 18/18. 
Vertebrae: total number about 106; monospondylous 34, precaudal61, caudal about 45. 

Body moderately compressed, deep, stout, visceral cavity short, head about one-fourth total length, tail about 0 

fourth total length; fins lobelike, dorsal fins nearly equal in area , the origin of the first over midpoint of pelvic base, 
origin of the second slightly in advance of midpoint of anal base; anal fin origin slightly in advance of pelvic tips; pos 
rior end anal base separated from lower caudal lobe only by a complete notch. 

Snout broadly rounded (collapsed in holotype); two double rows of prominent pores on lower side of snout, about 1 
longitudinal series; nasal openings large, oblique, nasal flaps developed only as points, not covering either anterio 
posterior openings; mouth moderately arched, large, with conspicuous labial furrows around corners; gular area denti 
free, with 10-25 transverse small folds; denticles not detected inside mouth, no gill rakers, a few scattered small papil 
present. 

Teeth similar in upper and lower jaws, mostly with five cusps, the central cusp much the longest. 
Dermal denticles generally similar over all surfaces, spikelike, nearly erect, slightly curved posteriorly. 
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Color of preserved holotype uniform brown. 

Parapristurus spongiceps was illustrated by Fowler (1941, fig. 2). 

Discussion. The holotype has a fully formed egg capsule in the right oviduct, length not including tentacle 52 mm, 
width 23 mm. The surface has fine longitudinal striations, but otherwise is unmarked. The egg cap ule i firm a would 
he expected in an oviparous species. 

PARMATURUSGARMAN 

>armaturus Garman 1906:203 (type-species, Parmaturus pilosus Garman, designated by Jordan 1917 -1920:518). 

Diagnosis. Parmaturus lacks a supraorbital crest (a narrow shelf of the chondrocranium that extends over the 
rbits). The nasal flaps do not reach as far back as the upper lip. The nostrils are not connected to the mouth by a groove 

a depression of the upper lip near each nostril. The gular area in most species is covered with denticles and the area 
las no conspicuous transverse wrinkles. Species of Parmaturus lack the color pattern of darker saddle blotches or spots 

t at characterize many scyliorhinid species including most Galeus species. 
Parmaturus has two dorsal fins, labial furrows of moderate length that extend around the mouth comers, and a caudal 

c est, the crest made up of modified and sometimes enlarged dermal denticles on the proximal half or more of the upper 
edge of the caudal fin, the crest separated from the denticles of the lateral surfaces of the caudal fill by a narrow strip of 
naked skin on each side. Parmaturus and Galeus are distinguished from all other scyliorhinids by the presence of the 
caudal crest. 

Parmaturus differs from Galeus in the following respects: Parmaturus lacks saddle blotches whereas Galeus usually 
has them; the pectoral fins of Parmaturus are not notably large or broad, their greatest width (measured parallel to the 
distal margin of the pectoral) less than the width of the mouth, whereas in Galeus the pectorals are broad, usually as 
wide or wider than the width of the mouth; Parmaturus species are comparatively soft-bodied scyliorhinids, their dermal 
denticles not closely imbricate and their denticle points not notably stiff so that Parmaturus feels more velvety than 
prickly to touch whereas Galeus species are moderately hard-bodied, their dermal denticles imbricate in adults, and 
their denticle points rather stiff so that Galeus feels more prickly than velvety to touch. 

Discussion. Species of Parmaturus may have different and less complex clasper structures than Galeus species 
Parmaturus xaniurus has striking external differences in clasper structure from G. arae, G. sauteri, and G. eastman! 
(L. J. V. Compagno, pers. commun.). I have not used clasper structure in the classification of scyliorhinids to the extent 
that may be warranted. For Parmaturus at least, there is the obvious excuse that I have seen an adult male of only one of 
the six species. 

As defined here, Parmaturus includes six somewhat diverse species, four of which are known only from immature 
ecimens. One of the species here placed in Parmaturus was originally described by Chan (1966) as Dichichthys 
elanobranchus based only on the immature holotype from the South China Sea. Chan regarded his species as tran­

itional between the Galeus-Parmaturus "complex" and Apristurus. I now add three new species no better known than 
rte lanobranchus and each is transitional in one way or another within the Galeus-Parmaturus-Apristurus group of 
nera. Furthermore, I have found that juveniles of both Cephalurus cephalus and Halaelurus canescens have incipient 
udal crests that disappear in later growth stages. 
One Parmaturus pilosus that I examined had a short section of the ventral edge of the caudal peduncle with denticles 
odified in about the same way as caudal crest denticles are modified. Parmaturus melanobranchus was also described 

~ IS having a crest of enlarged denticles on the ventral edge of the caudal peduncle and on the front portion of the lower 
udal lobe (Chan 1966:223). 
Although the species of Parmaturus are loosely tied together by the presence of a caudal crest on the upper edge of the 

caudal fin, I suspect that an equally important similarity, but hypothetical for most species, is their ability to live in 
midwater without excessive energy expenditure. Parmaturus pilosus and P. xaniurus are the only scyliorhinid specie 
known to have an abundant supply of liver oil that is chiefly squalene (see discussion under P xaniurus). 

My solution to the treatment of the diverse group is to make subgeneric distinctions which reflect my present opinion 
Dn relationships. 

Key to Species of Parmaturus 

lao asal flaps either triangular and large enough to nearly cover posterior nasal apertures or lobe-
like and long enough to reach across nasal apertures .... .. ................. 2 

lb. asal flaps very small, pointed, and neither large enough to cover the posterior nasal aperture 
nor long enough to reach across nasal apertures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
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2a. 

2b. 

3a. 

3b. 

Nasal flaps triangular; origin of second dorsal fin nearly over origin of anal fm; posterior end of . 
base of second dorsal fin well in advance of posterior end of base of anal fin ... P. (Parmaturus) xamUM 

Nasal flaps lobelike; origin of second dorsal fin over or slightly in advance of midpoint of base of 
anal fin' posterior end of base of second dorsal fin about over posterior end of base of anal fin . . 

. . . .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. (Parmaturus) pilo8 

Eye relatively large, its length less than 2 times in length of snout in front of mouth . 

Eye relatively small, its length more than 2 times in length ohmout in front of mouth 

4a. Origin of first dorsal fin over or slightly in advance of origin of pelvic fin P. (DLchichthy ) campechiens 

4b. Origin of first dorsal fin over posterior end of base of pelvic fins ...... . P. (Dichichthys) melanobranch 

5a. Snout tapering, somewhat cone-shaped, its tip a blunt point P. (Campagnoia) stense 

5b. Snout moderately flattened, its tip broadly rounded . . . . . . P. (Campagnoia) ma 

Subgenus Dichichthys Chan 

First dorsal fin smaller than second dorsal fin; eyes large, their lengths less than 2 times in length of snout in front 
mouth; eyes more lateral than dorsal; adults not known. 

Parmaturus campechiensis n. sp. 
Figure 59 

Figure 59.-Parmaturus campechiensis, 157-mm female holotype from Gulf of Campeche in 1,097 m. Drawing by Keiko Hiratsuka Moore 

Holotype. USNM 206184, juv. S', 157 mm, northwestern Bay of Campeche, Gulf of Mexico, lat. 21°33'N, 10 
96°48'W, 1,097 m, trawled by RV Oregon II, stn. 10956, 3 June 1970. Only specimen known. 

Diagnosis. Parmaturus campechiensis differs from other species of the genus in having the first dorsal fin origin 0 

or slightly in advance of the pelvic origin, whereas it is slightly behind the pelvic origin in P. pilosus and P. xaniurus 
farther back in other species. Parmaturus campechiensis has many characters in common with P. melanobranchus 
the South China Sea and P. pilosus of Japanese waters. 

In P. campechiensis, the first dorsal is appreciably smaller than the second as in P. melanobranchus; the two fins 
nearly equal in P. pilosus. In both P. campechiensis and P. melanobranchus, the gill slits are small and especially cl 
together but are well separated in P. pilosus. The forward position of the first dorsal fin in P. campechiensis sets it 
distinctly from P. melanobranchus which has the first dorsal origin over the posterior fourth of the pelvic base. 
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In direct comparison with specimens of P. xaniurus 135, 170, and 183 mm long, the 157-mm holotype has a smaller, 
narrower head with a smaller mouth, shorter gill slits spaced much closer together, a small eye, the first dorsal fin 
smaller than the second, the posterior tip of the second dorsal fin extending well past the tip of the anal fin (tips about 
opposite in P. xaniurus) , and much smaller nasal flaps . 

The more anterior position of the first dorsal sets P. campechiensis apart from the two other new species P. stenseni 
nd P. manis described here. In addition, the eyes in the two latter species are more dorsal in position with their angle of 

view more dorsal than lateral, and both have longer snouts, somewhat pointed in P. stenseni, rounded in P. manis. Also, 
those species the anal fins are comparatively long. 

Description. A species of Parmaturus with a caudal crest of modified denticles; color grayish, somewhat darker on 
?elly, around gill slits, and on outer parts of fins; first dorsal fin somewhat smaller than second, its origin very slightly in 
Idvance of origin of pelvics; second dorsal fin origin a little in advance of midpoint of anal base, posterior end of second 
iorsal base posterior to end of anal base, tip of second dorsal overlapping origin of caudal crest; areas of second dorsal 
md anal nearly equal; anal base longer than second dorsal base and longer than distance between dorsal fin bases; pec­
oral fins short, not broad; caudal fin not wide, its lower extension narrow. 

Caudal crest present with crest denticles larger and different in shape from denticles of lateral surface of tail but 
j!llarginal denticles of crest not asymmetrical as in P. melanobranchus. 

Snout rounded, its length in front of mouth less than width of mouth; nasal apertures oblique, the nasal flap little 
developed, not covering posterior opening; eyes small, their lengths nearly equal to the least distance between nasal 
apertures; spiracles small, distance from eye about four times spiracle diameter; gill slits short, the fifth less than half 
t he length of the first, close together. 

Teeth mostly tridentate, only a few with four cusps, not differing greatly in upper and lower jaws, in somewhat more 
t han 60 vertical rows . 

Dermal denticles over most of body needlelike, somewhat curved toward the tips; denticles of anterior part of head 
with narrow tridentate blades; caudal crest denticles in only about three to five irregular rows well separated from den­
t icles of the lateral surface of the tail by a band of naked skin, the caudal crest denticles with a high central ridge 
reaching a slender point, blades moderately widened basally with a weak posteriorly directed point on each side; caudal 
crest originates in advance of tip of second dorsal and continues along proximal half of caudal fin edge; a similar arrange­
ment of modified denticles begins ventrally under the anal fin tip but remains differentiated and separated from lateral 
surface denticles by a band of naked skin only to origin of the lower caudal fin lobe, a distance about equal to length of 

ase of second dorsal fin. 
Following are dimensions in percentages of total length for the 157-mm juvenile holotype. The proportions in larger 

pecimens may be expected to be somewhat different. Furthermore the figures should be considered as approximations 
'because they were made from a soft-bodied species. 

Tip of snout to: front of mouth, 5.7; eye, 7.0; first gill slit, 15.6; fifth gill slit, 18.5; origin first dorsal, 38.5; pelvics, 
~9.2; origin second dorsal, 54.8; anal, 51.0; origin caudal crest, 65.9; anus, 42.7. 

Eye: horizontal diameter, 3.2; vertical diameter, 2.5. 
Spiracle: diameter, 0.5; least distance from eye, 2.0. 
Mouth: width, 7.3; length, 3.8; length upper labial furrow, 1.4; lower labial furrow, 1.3. 
Gill slits: height first, 2.9; height fifth, 1.0. 
First dorsal fin: length base, 7.0; length posterior inner margin, 3.5; height, 3.2. 
Second dorsal fin: length base, 8.6; length posterior inner margin, 3.5; height, 4.5. 
Anal fin: length base, 10.8; length posterior inner margin, 1.3; height, 3.8. 
Pectoral fin: width base, 6.4; anterior margin, 8.9; greatest width, 5.7. 
Distance between fin bases: first and second dorsal, 8.9; pectoral and pelvic, 17.2; pelvic and anal, 5.1; anal lower 

caudal, 3.2; second dorsal and lower caudal, 0.0. 
Vertebral numbers are: monospondylous 39, precaudal 75, caudal 36, total 111. 

Discussion. The juvenile holotype of Parmaturus campechiensis and the immature specimens forming the type­
series of P. manis are the first Parmaturus reported from the Atlantic. If these species are restricted to midwater at 
depths usually greater than 200 m they would be taken only accidentally by trawls or dredges designed to operate at the 
sea bottom. Such trawls do occasionally catch fishes during travel to and from fishing depths but are not efficient then 
and probab~y are easily avoided by all but the smallest sharks. 

Parmaturus melanobranchus (Chan) 

Dichichthys melanobranchus Chan 1966:226, figs . 2, 3 (South China Sea). 
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Material examined . BMNH 1965.8.11.6, 235 mm t, RV Cape St Mary, crui e 4/64, tn . 119, SSE of Hong Kong,lat. 
20 0 05/N, long. 115°03/E, trawled from 548 m, 22 August 1964, the holotype and only peclmen known. 

DiagnosIs. Parmaturus melanobranchus is readily separable from all other Hp eie here allocated to the genu by the 
, posterior position of its first dorsal fin, its origin over the pORterior one-fourth of the ba e of the pelvics. 

Parmaturus melanobranchus is obviously close to P. eamppchIPn.~/s In addition to the difference in the po itir10 ofthe 
first dorsal fin, however, P melanobranchu~ differs in a number 01 proportional measurement from P. campechleTUlI 
and also in having a somewhat more highly differentiated caudal cre t. The total number of vertebrae, 140 for P 
melanobranchus as compared with 111 for P. campechu>f1.; IS, howH a far greater diff ren e thAn can be acc()unted fr)r by 
species variation_ 

Discussion. Chan's descriptIOn, illustration, and mea. urement of the pee ie~ are comprehen ive and accurately 
cover the essential features of thiS shark and will not be repeated here. 

Parmaturus melanobranchu..~ ha moditied denticle~ a in the caudal rp t) on the ventral ide of the caudal peduncle 
and along the leading edge of the lower caudal fin lobe. 

Subg-('nu" ('(jmf)(/~n(Jill l'\\ ~Uhg-i'l1l1 

Type-species, Parmaturu (Campagnola) mom 
Eyes more dorsal than lateral; eyes of Juvenile and young mall, the hOTlzontal diameter of rbit more than two 10 

snout length; adults not known. 

l)(/rmllllln/~ mllrllS 11. "p. 
I' i~url's 1.11, I,I, It:!, I;.: 

Figure 60. Parmll/tlrllS mrlnis. :I~ -mfTl I<,m.d,· huillilil" Ir"llI I .. t 19 .;.! ,\ .I''''I:;II -,f/\\,(nfl '\ llnIUck,\,\I." 10;11- 11m IJrd\\on b} 
\lclr\ \\ 1l.!IH'r. 
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1 mm 

Figure 62.-Parmaturus manis, U pper left, denticles from top of head in 
advance of eyes. Upper middle , flank denticles from below first dorsal fin. 
Upper right, denticle from lateral surface of tail. Lower, caudal crest 
denticles. 

1 mm 

Figure 63.-Parmaturus manis, holotype, 
teeth from upper and lower jaws taken from 
4th vertical rows, counting from sym­
physes . 

Apristurus profundorum (not of Goode and Bean 1896). Springer 1966:612, figs. 22A, 23 (part, except holotype of 
profundorum) . 

Holotype. MCZ 38299, imm. 9, 328 mm, southwest of Nantucket, Mass., lat. 39°52'N, long. 70 0 50'W, 731-841 m, 
W. C. Schroeder, stn. 24, 23 June 1952. 

Paratypes. MCZ 37512, imm. ~, from same haul as holotype; MCZ 37535, imm. 9, 225 mm, lat. 39°52'N, long. 
69°38'W, 658-768 m; MCZ 37416, 2 imm. ~ , 240, 245 mm, lat. 39°52'N, long. 700 43'W, 759-804 m. 

Material examined. Known only from the type-series. 

Etymology. From Latin manis, ghost or shade of the departed, in reference to its grayish-white color. 

Diagnosis . Parmaturus manis most closely resembles species of Apristurus except for the presence of a well-defmed 
caudal crest of modified denticles. Parmaturus manis has a long, flattened snout with a broadly rounded tip as in 
Apristurus and its eyes are nearly dorsal so that the shark's angle of view is more dorsal than lateral, also as in 
Apristurus. Of the species here placed in Parmaturus, P. manis most closely resembles P. stenseni but differs from it in 
having a broadly rounded snout instead of a snout tapering to a blunt point. Parmaturus manis not only has a longer 
snout than P. campechiensis, P. melanobranchus, P. pilosus, and P. xaniurus, about 10% TL in P. manis, but also lacks 
an appreciable interspace between the posterior end of the base of its long anal fm and the origin of the lower caudal 
lobe. 

Description. Parmaturus manis is a soft-bodied scyliorhinid with a flattened head and a long flattened snout, the 
snout about 10% TL; snout spatulate, its tip broadly rounded; nasal apertures large, oblique; nasal flaps reduced to 
small pointed projections; no depressed area of upper lip forming a channel between nasal apertures and mouth; labial 
furrows prominent, upper and lower continuous around mouth comers; eyes small, dorsal, making shark's angle of view 
more dorsal than lateral; no supraorbital crest; gill slits short; spiracle small; fms lobelike, their comers rounded except 
posterior tips of pelvics and anal; first dorsal origin over middle of pelvic base; second dorsal larger than first, its origin 
over middle of anal base; anal fm long, length of its base more than 2 times length of fmt dorsal base. 

Teeth small, mostly with three or five cusps, the middle cusp much the longest; arrangement alternate, a small space 
at the symphysis of each jaw; teeth in about 29+30/26+26 vertical rows. 

Dermal denticles of lateral surfaces of tail sparsely and randomly distributed, needlelike, nearly erect, the point 
slightly curved posteriorly; forward from the tail the denticles become tridentate except on the top of the head where 
they are leaf-shaped with only one apical point and with a single very high central ridge; proximal half of upper edge of 
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caudal fm With a caudal crest made up of imbricate, tridentate dentic1es, their blades about as wide as long; crest den­
tic1es separated from dentic1es of lateral surfaces of tail by a band of naked skin (Fig. 61). 

Color generally light gray somewhat irregularly suffused with darker gray but not definitely lighter above or below, 
tips of some fins lighter. 

Proportional dimensions in percentages of total length are given here for the holotype with the range in dimensions for 
four paratypes following in parentheses. 

Tip of snout to: front of mouth, 10.7, (9.3-10 .7); first gill slit, 22.7, (19 .6-22.7); fifth gill slit, 27.7, (23 .6-27 .7); ongin 
pectoral, 26.4, (23.1-26.4); origin first dorsal, 46.7, (40.4-46.9); pelvic, 40.0, (36.4-42.9); origin second dorsal, 58.7, (52.2-
58.7); origin anal, 50.7, (46.7-53.8); origin upper caudal crest, 69.3, (64.5-70.8); anus, 44.0, (40.9-45.7). 

Eyes: horizontal diameter, 2.4, (2.4-2.7). 
Spiracles: greatest diameter, 0.3, (0.3-0.6); least distance from eye, 1.1, (1.1-1.3). 
Mouth : width, 7.5, (5.7-7.5); length, 3.7, (3.7-4.9); upper labial furrow, 3.2, (2.2-3.3); lower labial furrow, 2.7, (1.3-

2.7). 
Nasal apertures: level of anterior ends to snout tip, 6.9, (5.8-6.9); level of posterior ends to snout tip, 8.5, (8.3-9.4); 

minimum distance between, 4.3, (3 .7-4.7); greatest length, diagonal, 3.5, (3.1-3.7). 
Gill slits: height offlrSt, 1.3, (0.9-1.6); height of fifth, 1.3, (0.7-1.5). 
First dorsal fin: length base, 6.1, (5.8-6.5); length inner posterior margin, 4.0, (3.7-4.4); height, 3.2, (2.2-3.2). 
Second dorsal fin: length base, 8.0, (6.0-8.0); length inner posterior margin, 4.5, (3.8-4.5); height, 2.7, (2 .7-3.1). 
Anal fin: length base, 15.5, (13.3-15.5); height, 5.1, (2.9-5.1). 
Pectoral fin : width base, -, (5.3-6.7); length outer margin, 10.7, (8.4-10.7). 
Pelvic fins: length, origin to rear tip, 10.9, (8.9-10.9). 
Distance between fin bases: first and second dorsal, 7.5, (5.3-8.9). 
Vertebral numbers: monospondylous 35, (34-35); precaudal 64, (62-65); caudal about 56, (about 48-57); total 

vertebrae about 120, (about 110-121). 

Gill rakers not present; mouth dentic1es not present; inside of mouth with small papillae. 
Color light gray with irregular darker areas; distal parts of some fms white. 

Discussion. In an earlier paper (Springer 1966:612, figs. 22A, 23) I incorrectly based my account of ApristuT"'.u 
profundorum chiefly on the specimens here made the type-series of Parmaturus manis. The series was originally part of a 
collection of 16 Apristurus-like specimens caught by the RV Caryn and the fishing vessel Cap 'n Bill II in the summers of 
1952 and 1953. Eleven of the specimens were in fact Apristurus and rather nice-looking specimens. The other five were 
smaller and looked very much like sick, damaged, or long-dead Apristurus. These five are the specimens here describe 
as Parmaturus manis. The entire collection of 16 specimens was reported as Apristurus profundorum at various times 
(Bigelow et a1. 1953; Bigelow and Schroeder 1954; Schroeder 1955). 

Parmaturus stenseni n. sp. 
Figures 64, 65, 66 

Figure 64. - Parmaturus stenseni, immature male holotype, 185 mm, from 915 to 975 m. Gulf of Panama. Drawing by Mildred Carrington. 

Holotype. ZMK-Galathea 739-1, imm. ~, 185 mm, Gulf of Panama, lat. 07°22'N, long. 79°32'W, 915-975 m, herring 
otter trawl, 15 May 1952. 

Paratypes. ZMK-Galathea 739-2 to 41, 40 specimens, 94 to 230 mm, same haul as holotype except one specimen, 
which one not known, from Galathea station number 745, Panama Bay. 

Condition of material examined. The only specimens known are those of the type-series. They are delicate sharks al 
damaged during capture in one way or another but all are complete enough for identification as belonging in the specie 
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Figure 65.-Parmaturus stenseni, upper jaw teeth , longest tooth 
about 0.2 mm . Scanning electron photomicrograph by U.S. Na­
tional Museum staff. 

Figure 66. - Parmaturus stenseni, dorsal and ventral views of head 
of 203 mm female . Dra wing by Mildred Carrington. 

escribed here. The internal structures are generally in better condition than external ones. The series was fixed in For­
and preserved in alcohol. Two specimens were cleared and stained, and are preserved in glycerin. 

Etymology. Parmaturus sten.seni is named in honor of Niels Stensen (Steno), 1638-84, in recognition of his 
""' 1v\1'+''''~ studies of elasmobranch anatomy, which, because of their scientific accuracy, were influential in the begin­

of elasmobranch systematics in the pre-Linnaean period and later, even to the time of the appearance of Muller 
Henle's "Plagiostomia" in 1841. 

Diagnosis. Parmaturus sten.seni is a soft-bodied scyliorhinid shark with a caudal crest of modified denticles. 
sten.seni and P. manis differ from other species of the genus in having longer, flattened, or somewhat conical 

with eyes set in a dorsal position (Fig. 66) such that the shark's angle of view is more dorsal than lateral. Both 
I '~'~~"-" have large nasal apertures with nasal flaps reduced to small points. Parmaturus sten.seni differs from P. manis in 

the flattened snout tapering to a blunt point, its tip not broadly rounded as in P. manis. 

Description. The description is based primarily upon two males and three females , the 185-mm holotype and four 
203 to 230 mm, all immature. 
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Soft-bodied sharks with thin skins, head flattened, one-fifth to one-fourth total length; body moderately compressed; 
tail from origin of caudal crest about three-tenths TL, it axis not elevated. upper and lower caudal lobes narrow, poorly 
developed, caudal notch present but inconspicuous; body cavity short; eyes small, orbit length less than one-half snout 
length; nasal apertures moderately large, nearer mouth than tip of snout, with small, short, and pointed nasal flap8; 

, mouth with a moderately high arch, about twice as wide as high; labial furrows moderately prominent and continuou8 
around mouth corners; fins not large, pectorals and anal largest; first dorsal origin about over middle of pelvic base, 
separated from second dorsal by a distance less than length of anal base; second dorsal slightly larger than first, its origin 
over posterior part of anal base, posterior end of its base posterior to rear tip of anal; anal base long, its origin under end 
of base of first dorsal fin. 

Teeth not proportionally very small or numerous, in about 28 to 32 rows in each jaw, delicate and easily broken (see 
Fig. 65), with three or more cusps, the middle cusp longest, cusps somewhat lanceolate in type-series (all immature). 

Dermal denticles over entire body surface except caudal crest needlelike on four-pronged bases; denticles very widely 
spaced; dermal denticles of caudal crest with three slender points, denticle blades nearly as wide as long, imbricate or 
nearly imbricate; a naked band of skin separating caudal crest from denticles of lateral surfaces of tail prominent in 
some specimens but very narrow in others; denticles inside of mouth not observed except on gill bars, gill bar denticles 
more or less erect with paddle-shaped denticle blades. 

Livers not notably large but posterior tips reach level of cloaca in some specimens; valvular intestine with 10 or more 
turns. 

Vertebral calcification moderately strong in trunk ector; monospondylous vertebrae in 10. pecimen!>; ~3:3 in three, 34 
in six, 35 in one; estimated total number from radiographs 100 to 110. 

Claspers of largest male, 208 mm, bent strongly outward, claspers moderately stiff but calcification not evident. 
Dimensions as percentages of total length are given below for the 185-mm holotype and in parentheses the range in the 

holotype and four other larger specimens. 

Tip of snout to: level of anterior ends nasal apertures, 4.3, (2.9-5.8); level of postenor ends nasal apertures, 5.9, 
(3.8-8.0); front of mouth, 6.5, (5.3-8.7); eye, 8.6, (8.6-12.2); spiracle, 11.4, (11.4-16.4); first gill slit, 18.4, (18.4-20.4); fifth 
gill slit, 23.2, (20.0-27.6); origin first dorsal, 47.0, (42.3-48.9); origin pelvics, 41 1, (39.4-42.2); origin second dorsal, 59.5, 
(59.1-62.2); anal, 54.1, (49.8-54.3); origin caudal crest, 70.0, (70.0-75.6), anus, 44.3, (41.8-47.6). 

Eyes: horizontal diameter, 2.7, (2.4-2.7). 
Spiracles: greatest diameter, 1.1, (0.7 -1.1); least distance from eye, 0.6, (0.6-1.0). 
Mouth: width, 7.0, (7.0-8.9); length upper labial furrow, 1.6, (1.6-3.6); lower labial furrow, 2.2, (2.2-4.4). 
Gill slits: height first, 3.0, (1.9-3.6); height fifth, 2.7, (1.5-2.7). 
First dorsal fin: length of base, 4.9, (3.9-5.1); height, -, (2.4-3.5). 
Second dorsal fin: length of base, 5.4, (5.3-6.7); height, -, (3.0-4.4). 
Anal fin: length base, 10.8, (10.3-14.8); height, -, (2.5-3.6). 
Pectoral fins: width base, 5.9, (3.4-5.9); length anterior margin, -, (5.8-13.3). 
Distance between fin bases: first and second dorsal, 7.8, (7.8-10.1); pectoral and pelvic, 13.0, (8.9-13.0); pelvic and 

anal, 7.0, (3.0-7.0). 

Color, belly, lower snout, branchial region, and distal half of fins black or blackish; other external surfaces brown; 
inside of mouth, black; peritoneum black. 

Discussion. Parmaturus stenseni seems to be far more delicate than any other shark. Even the teeth and some ofth 
long slender denticles are somewhat flexible but were very easily broken or displaced . 

In the largest male (208 mm), claspers were strongly bent laterally outward but I could not determine whether ther 
was any calcification. In the largest female (230 mm), the ovary could be seen but no distinct ovarian eggs were recogniz­
ed. 

The peritoneum was black ventrally and laterally but not on the dorsal side of the body cavity. The inside of the 
mouth was black. 

Subgenus Parmaturus Garman 

First and second dorsal fins subequal or the first slightly larger than the second; eyes large, the horizontal diameter 0 

orbits of adults and juveniles less than 1 V2 in snout; eyes more lateral than dorsal; adults with high proportions 0 

squalene in liver oil. 

Parmaturus pilosus Garman 

Parmaturus pilosus Garman 1906:204 (Sagami Bay, Japan, 786 m); Garman 1913:89, pI. 8, figs. 7-10. 
Pristiurus hertwigi Engelhardt 1912:643. 
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Material examined. MeZ 1107, imm. ~ , ca. 544 mm, holotype, Sagami Bay, Japan, lat. 34°59'N, long. 139°31'E, 786 
m, Owston; SU 13899, imm. ~, 563 mm, Sagami Bay, Owston; FMNH 74133, S', 640 mm, Sagami Sea, Owston; FMNH 
74132, S' , 590 mm, Boshu, Japan, Owston; SU 35478, S', 460 mm, probably Sagami Bay, Owston; FMNH 74168, S', 300 
mm, Sagami Sea, Owston; FMNH 74134, imm. ~ , 293 mm, Okinose, Japan, Owston. 

Diagnosis. Parmaturus pilosus should be identifiable readily by use of the foregoing key. AB already noted, the 
istinctions between Galeus and Parmaturus adults are not very sharp and Galeus eastmani is similar to P. pilosus in 

tnany respects. Parmaturus pilosus, however, has smaller and narrower pectoral fins and a somewhat longer body cavity 
han G. eastmani so that the distance from the appressed pectoral tip to the origin of the pelvics in P. pilosus is greater 
han the length of the anterior margin of the pectoral. In G. eastmani the reverse applies. 

All of the specimens of P. pilosus that I have seen have long been in preservative and the color has become more or 
less uniform brown . In three of the large specimens a series of small light-colored dots can still be seen along the lateral 
line. The presence of a series of white dots was emphasized by Englehardt (1912) as one of the ways to distinguish 
, is species, Pristiurus hertwigi, from eastmani. He further separated the two by noting that hertwigi has a shorter snout 
md short pectoral fins, characters that apply to P. pilosus. Evidently Englehardt overlooked Garman's (1906) earlier 
~escription of P. pilosus. The type-series of Englehardt's Pristiurus hertwigi was lost by bomb damage in World War II 
nd I cannot find differences other than color in Englehardt's description to separate hertwigi from pilosus. 
A 563-mm male was found to be immature and none of the other specimens seen gave any indication of the size at 

maturity. Nothing is known of the reproductive pattern . Parmaturus pilosus is larger than P. xaniurus which seems to be 
mature at about 450 mm. 

Description. The illustration of an immature male, its teeth and denticles, in Garman's Plagiostomia (1913, pI. 8, 
figs. 7-10) is excellent and should be consulted for additional details. 

Following are measurements expressed as percentages of total length for a 563-mm immature male, first figure in each 
pair, and a 590-mm female, second figure in each pair. 

Tip of snout to: front of mouth, 5.3, 4.6; eye, 5.7, 4.4; spiracle, 10.7,9.8; first gill slit, 15.1, 13.6; fifth gill slit, 19.4, 
18.3; origin pectoral fin, 18.6, 18.0; origin first dorsal fin, 45.5, 45.4; origin pelvic fins, 44.8, 44.1; origin second dorsal fin, 
63.6, 63.4; origin anal fin, 58.6, 57.6; origin upper caudal fin, 71.0, 71.2; anterior end cloacal opening, 47.4, 46.1. 

Greatest width of: trunk at pectoral origin, 9.1,11.0; trunk at pelvic origin, 6.2, 5.6; caudal peduncle, 1.8, 1.9. 
Greatest height of: trunk at pectoral origin, 11.1, 11.0; trunk at pelvic origin, 10.1,8.8; caudal peduncle, 3.9, 3.9. 
Eyes : length, 4.4, 3.9; height of opening, 1.2, 1.4. 
Spiracles: greatest diameter, 0.7, 0.7; least distance from eye, 1.1, 1.0. 
Mouth : width, 7.8,7.6; length, 4.8, 3.7; length upper labial furrow, 1.1, 1.2; length lower labial furrow, 1.7, 1.5. 
Nasal apertures: least distance between, 2.1, 2.2. 
Gill slits: height of first, 2.3, 2.0; height of fifth, 1.1, 1.2. 
First dorsal fin: length base, 6.6, 6.4; length free inner margin, 2.1, 1.9; height, 5.9, 5.4; length anterior margin, 9.8, 

U.8. 
Second dorsal fin: length base, 6.7, 6.4; length free inner margin, 1.4, 2.4; height, 4.6, 4.6; length anterior margin, 

1.8,9.7. 
Anal fin: length base, 10.1, 11.5; length free inner margin, 1.1, 1.0; height, 4.3, 4.7; length anterior margin, 7.1, 8.0. 
Pectoral fins: width base, 4.1, 5.1; greatest width of fin, 7.3, 7.0; length anterior margin, 8.0, 7.6. 
Pelvic fins: overall length exclusive of claspers, 8.9, 9.8; length inner margin claspers, 7.6, -; extent claspers past 

~elvic fin tips, 3.0, -. 
Distance between fin bases: first and second dorsals, 13.0, 12.2. 

Among the specimens examined the smaller ones had narrow, nearly erect, and needlelike dermal denticles, the larger 
examples had tridentate denticles more or less erect. 

The teeth, however, had more cusps in the smaller specimens, usually five or more cusps whereas the larger specimens 
had only three cusps on the larger teeth of the middle parts of the jaws. 

The snout shape was more pointed or conical in the larger specimens than in the smaller ones. 
If specimens referred to P. pilosus represent only one species it appears that marked changes in tooth and denticle 

form are to be expected. 
The number of monospondylous vertebrae was 42 in each of three specimens, the total number of vertebrae 130 to 135. 

Discussion. The 590-mm female P. pilosus had a short (about 15 mm) section on the ventral edge of the caudal 
peduncle with denticles modified in the same way as in caudal crests. 

Parmaturus pilosus has a high concentration of squalene in its liver oil (Tsujimoto 1920). Since squalene is a low densi­
y hydrocarbon, it seems probable that its function is to give near neutral buoyancy to the shark and to eliminate much 
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of the energy requirement for a midwater habitat. I find no records of either depth of capture or of habitat observatiolll 
for P. pilosus and implications of midwater habitat are all assumed and extrapolated from observations on P. xaniurus. 

According to Tsujimoto (1920) one of the Japanese names for P. pilosus is imori-zame, another shusu-zame, implying 
that P. pilosus was a reasonably well-known shark to some Japanese fishermen. Tsujimoto found no squalene in any 

, other scyliorhinid that he examined. I have great confidence in Tsujimoto's determination not only because of his ex­
cellent reputation as a chemist but also because he apparently had his sharks identified by Shigeho Tanaka whose work 
with Japanese sharks was outstanding in accuracy. 

The range of Parmaturus pilosus has to be given here as moderately deep waters of the coasts of Japan. It should be 
pointed out however, that 60 to 300 yr ago, deepwater sharks were caught by Japanese and Portuguese fishermen and no 
others except a few on elaborately and expensively equipped expeditions. Thus, the known ranges of deepwater sharks 
and especially of those sharks with midwater habitats may be determined by the distribution of highly skilled fishermen 
whose art is now lost because of economic pressures. 

Parmaturus xaniurus (Gilbert) 
Figure 67 

Figure 67.-Parmaturus xaniurus. 480-mm adult female filetail shark from j~S m off San Pedro. Calif. Drawing b) ~lary Wagner. 

Catulus xaniurus Gil bert 1892 :540 (coast of southern California). 
Parmaturus xaniurus: Garman 1913:90, pl. 9; Roedel and Ripley 1950:48, fig. 32. 

Material examined. USNM 46719, 'i' , 550 mm, here designated lectotype, off southern California, lat. 33°55.5'N, 
long. 128°28'W, in 687 m, January 1889; USNM 46718, 4 ~, 141-184 mm, 3 'i' , 140-163 mm, off southern California, 
paralectotypes; USNM 12059, 6 ~ , 146-224 mm, 7 ", 125-191 mm; USNM, imm. " 410 mm, 2 " 428, 499 mm, off San 
Pedro, Calif., lat. 34°16'N, long. 1200 30'W, 448 m; USNM, juv. 0, 135 mm, 2 juv. 'i' , 170-185 mm, off southern California , 
lat. 34°12.5'N, long. 130 0 03.4'W, 91 m. 

Diagnosis. Parmaturus xaniurus has a comparatively short snout and large eye. In specimens near adult size the 
length of the snout in front of the mouth is about equal to the horizontal diameter of the orbit. In P. manis and P. 
stenseni the snout is more than 2 times the length of the eye . In P. xaniurus the origin of the second dorsal fin is nearl 
opposite the origin of the anal fin, and the posterior tip of the second dorsal and anal fins are about opposite whereas i 
P. pilosus, P. melanobranchus, and P. campechiensis the tip of the second dorsal extends well past the anal tip. 

Parmaturus xaniurus has comparatively small pectoral fins as do others of the genus but the proportional size is ap 
preciably greater in large adults than in young. 

Description. Parmaturus xaniurus is a soft-bodied shark without conspicuous markings. It is grayish-black, no 
much lighter below. The fins of some individuals may have darker spots, darker tips, or dar~er edges but these are no 
consistently present. 

The origin of the first dorsal fin is usually in advance of the midpoint of the pelvic fin base, the first dorsal is slight) 
larger than the second dorsal and the distance between their bases is about equal to the length of the base of the anal fin. 

Following are measurements of an adult female 467 mm long, first figure in each pair, and an immature male 135 m 
long, second figure of each pair. 

Tip of snout to: front of mouth, 4.3, 4.1; eye, 4.9, 3.7; spiracle, 11.1,8.5; first gill slit, 16.1, 17.8; fifth gill slit, 22.~ 
23.7; origin pectoral fin, 21.0, 22.2; origin first dorsal fin, 46 .7, 43.7; origin pelvic fins, 45.0, 41.1; origin second dorsal fin 
61.7, 59.7; origin anal fin, 61.7, 58.3; origin upper caudal fin, 71.1, 67.1; anterior end cloacal opening, 47.1, 44.5. 
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Greatest width of trunk at: pectoral origin, 13.3, 11.1; pelvic fin origin, 5.6, 604 ; caudal origin, 1.7, 2.2. 
Greatest height of trunk at: pectoral fin origin, 9.6, 9.0; pelvic fin origin, 704,10.7; caudal fin origin, 3.7, 3.2. 
Eyes: length, 4.3, 4.3; height of opening, 1.1, 1.7. 
Spiracles: greatest diameter, 0.6, 0.6; least distance from eye, 1.1, 1.2. 
Mouth: width, 9.0,11.9; length, 5.1, 4.1; length upper labial furrow, 0.9, l.3; length lower labial furrow, 1.7, 2.l. 
Gill slits: height of first, 204,3.7; height of fifth, 2.6, 2.2. 
First dorsal fin: length base, 7.3, 7 A; length free inner margin, 304, 2.6; height, 4.3, 3.2; length anterior margin, 

.7,9.6. 
Second dorsal fin : length base, 604 , 6.7; length free inner margin, 3.2, 3.0; height, 304, 3.0; length anterior margin, 

0,8.9. 
Anal fin : length base, 904, 8.9; length free inner margin, 1.9, 1.3; height, 4.3, 204; length anterior margin, 8.1, 4.8. 
Pectoral fins: width base, 5.1, 404; greatest width fi n , 8.1, 4.6; length anterior margin, 10.7, 7 A. 
Pelvic fins: overall length, 1204, 10.7. 
Distance between fin bases: first and second dorsals, 9.6, 8.9; pectoral and pelvic, 18.0, -; pelvic and anal , 804, -; 

11al and lower caudal, 2.1, -; second dorsal and upper caudal, 4.3, -. 

The teeth of the 467-mm female P. xaniurus were in approximately 41 +45/42+42 vertical rows, the upper and lowers 
imilar in shape, the longest upper tooth about 0.8 mm from the enamel line, the longest lower tooth only about 004 mm 
igh. A few of the central rows of upper jaw teeth with three cusps, most of the uppers with four cusps, and a few near 
~outh comers with five cusps. Most of the lower jaw teeth with four cusps. 
Dermal denticles needlelike in young, dermal denticles of adults with three points, much as in other scyliorhinids . 
Ovary (only right ovary developed) of 467-mm female with 10 large eggs 8 to 13 mm in diameter. Oviducts mature 

~tretched about 7 mm in diameter}; liver large reaching level of cloaca; spiral valve with seven turns. 
Number of monospondylous vertebrae 38 in two specimens, 39 in five specimens examined. Total number of verte­

rae in seven specimens 109 to 12l. 

Discussion. Parmaturus xaniurus is the only species of the genus known from more than a dozen specimens and is 
obably the only scyliorhinid to have been observed in moderately deep water. In California, P. xaniurus is well-known 

) ichthyologists and to a few deepwater trawl fishermen as the filetail shark. Walford (1935) noted that it occurred from 
)uthern California southward to about Port San Bartholome but was rarely taken by fishermen. Roedel (1951) reported 
le capture of 15 specimens taken off Santa Barbara as noteworthy. Kato et al. (1967) gave the range as central Califor­
' a southward to the Gulf of California . Mathews and Ruiz (1974) recorded the species as probably collected, but not 
~rtainly identified, from the northern part of the Gulf of California. 
The best clue to the distribution of Parmaturus xaniurus, and by inference to all other species of Parmaturus as well, 
as furnished by collections made by the General Motors research vessel Swan in the Santa Barbara and Santa Cruz 
asins. Hauls with an Isaacs-Kidd self-closing midwater trawl caught P. xaniurus in 43 hauls made from 10 to 490 m 
ove the bottom where water depths in the Santa Barbara basin were 500 m or more (Lee 1969) . No other small sharks 

ere collected although Apristurus brunneus and Cephaloscyllium venustum are known from the region that includes 
e Santa Barbara basin. 
On a dive in the research submarine Dowb several small sharks were seen at the bottom in the deepest part of the 
nta Barbara basin (William Aron, pers. commun.). The sharks were estimated to be less than 600 mm long and were 
t ed especially by Aron because the water there is known to be low in oxygen (Emery 1960). With the exception of the 
arks, Aron observed no benthic vertebrates except some apparently moribund myctophid fishes. Several myctophids 
re seen lying on the bottom or motionless a short distance above the bottom. One shark, observed briefly, had a myc­
phid in its mouth. The general impression was that the sharks were feeding on myctophids that had accidentally mov­
a into water too low in oxygen to support their activity. 
Although the kinds of sharks most often seen in aquariums seem to need moderate to high levels of dissolved oxygen 
r survival, some others are known to thrive in regions of low oxygen such as in the deeper parts of the Red Sea 

arshall and Bourne 1964} or to be taken in situations of very low oxygen (Compagno and Springer 1971). A question of 
L>ecies identity for the Santa Barbara sharks remained so Phillip Heemstra, who was well acquainted with the 
lhouettes of small sharks, made a later dive aboard the Dowb. Sharks were again observed and Heemstra identified 
ilem positively as Parmaturus xaniurus. Feeding was not observed. 
Livers and fresh liver oil from three immature female P. xaniurus were obtained from Santa Barbara fishermen by 

.. S. Lee and examined by Mary H. Thompson, National Marine Fisheries Service, Miami. The liver oil was 54 to 59°c 
[lualene and the whole oil had a specific gravity of 0.886 to 0.891 at 20°C. Except for P. pilosus and P. xaniurus, liver oil 
[lualene has not been found in any other scyliorhinid shark although it is found in some squaloid sharks, in 
hlamydoselachus, in Cetorhinus maximus, and in some odontaspids of oceanic habitats . One squaloid, Squalus 
canthias, the spiny dogfish, has been shown experimentally to be able to adjust its sinking factor by shifts in the ratios 
concentrations of diacyl glyceryl ethers to triglycerides in the liver (Malins and Barone 1970). It seems, therefore, not 
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unlikely that many sharks can make some minor or fine adjustments of hydrostatic balance by metabolic means. Such 
changes presumably would take hours or minutes to become effective. 

Large livers, with their content of light-weight oil, greatly reduce the energy requirements for slow swimming and are 
important as hydrostatic organs (Baldridge 1970, 1972) in many shark species. This seems always to be only a coarse ad­
justment. The substitution of the lower specific gravity squalene for other liver oils, such as is the condition in most 
midwater sharks, may still be only a coarse adjustment to full hydrostatic balance. 

The method of fine adjustment or the attainment of neutral buoyancy that is presumed here as necessary for th 
shark's mastery of the midwater environment, is still largely unknown but metabolic changes of liver components, sue 
as found by Malins and Barone (1970), may indicate one general method. 

Cox (1963) described the egg capsule of Parmaturus xaniurus as being 74 to 110 mm by 28.5 to 36 mm, as bein . 
relatively slender, and as having a smooth surface. His illustration (fig. 10) showed wide lateral flanges which in the tex 
were noted to be T-shaped in cross-section. This is sufficiently unusual to distinguish P. xaniurus egg capsules fro 
others known from the California coast. 

One egg capsule collected on 29 September 1966 in about 450 m had been attached to a black coral "tree" (Antipathes 
along with about 184 other capsules (Bill Bradley, pers. commun.). Bradley's log noted that the water temperatu re wa 
6°C and that no filetail sharks were seen there on the day the egg capsule was recovered but that filetails had been ee 
among large rocks in the locality (lat. 32°38.8'N, long. 117°29.3'W) on the previous day. The recovered egg capsule wa 
placed in a home refrigerator and apparently was alive with an active embryo about "half developed" when it died abou 
a year later. 

PENTANCHUS SMITH AND RADCLIFFE 

Pentanchus Smith and Radcliffe in Smith 1912:490 (type-species, Pentanchus profundicolus Smith and Radcliff 
by original designation). 

Diagnosis. A scyliorhinid shark with only one dorsal fin, its origin over the middle of a long anal fin; body strongl 
compressed, head moderately flattened with a long, somewhat spatulate snout abruptly narrowed in advance of t 
nostrils and tapering to a rounded point; nasal apertures large, oblique; nasal flaps represented only by small points, n 
large enough to cover outer nasal opening; no crest of modified denticles along upper edge of caudal fin; eyes more dors 
than lateral; five gill slits. 

Discussion. Pentanchus is known only from the holotype of P. profundicolus. It was first described as a notidanoi 
shark in a new family, the Pentanchidae, because of its single dorsal fin. 

Pentanchus is similar to Apristurus species in so many respects that Fowler (19,*1) regarded the name Pentanchus 
superceding Apristurus. I follow Garman (1913) and Bigelow and Schroeder (1948), however, in retaining Apristurus 
distinct from Pentanchus at the generic level. 

Pentanchus profundicolus Smith and Radclifff' 

Pentanchus profundicolus Smith and Radcliffe in Smith 1912:490, pI. 42; Garman 1913:95; Bigelow and Schroed 
1948:196. 

Material examined. USNM 70260, ad. 0, 495 mm, Albatross Stn. 5486, lat. lO o02'N, long. 125°19'20"E, Sea 
Mindanao, Philippines, 1,069 m, 31 July 1909, holotype and only known specimen. 

CondItion of the holotype. The holotype (USNM 70260) is in fair condition. The original description gave the len 
as 508 mm and it now measures 495 mm, but the difference is undoubtedly due to normal shrinkage of scyliorhinl 
specimens that have been preserved in alcohol for long periods. At some time in the past, possibly when the specime 
was first examined, the skin of the top of the head was peeled back and the upper part of the chondrocranium was remo 
ed and evidently discarded. It is consequently impossible to determine whether or not cranial crests projected above t 
orbits. Also cuts were made at a short distance away from the dorsal midline and a few trunk vertebrae and a f 
vertebrae at the base of the caudal fin were removed and evidently discarded. The cuts did not damage the midlil 
where a dorsal fin might be expected and the specimen now shows no indication at all of fin components or of scar tiss 
from accidental damage. The trunk section of the specimen is still firm and the number of trunk vertebrae removed e 
be estimated (7 lfz removed) with confidence. The number of tail vertebrae removed can be determined from the re 
nants of the neural arches still apparent in radiographs. 

X-ray examination of the specimen revealed one interesting and unexpected condition for which no explanation 
offered. The degree of calcification is as great as or greater than in any other scyliorhinid, not only in the vertebrae b 
also in fin radials, components of visceral arches, and even in rostral cartilages. 
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Diagnosis. Pentanchus profundicolus may be distinguished from other scyliorhinids by the presence of only one 
dorsal fin but otherwise has most of the characteristics ofApristurus. In addition, however, P. profundicolus differs from 
species of Apristurus in having a very short visceral cavity with broad and long pectoral fins so that the tips of the ap­
pressed pectorals nearly reach the origin of the pelvic fins. Perhaps the body cavity is somewhat longer in adult female P. 
profundicolus , but it seems more likely that the body cavity in both sexes of P. profundicolus will be found to be un­
usually short. 

In P. profundicolus the snout is more strongly narrowed in advance of the nasal apertures and tapers to a rounded 
point rather than being broadly rounded as in species of Apristurus. The base of the anal fin in P. profundicolus is 
somewhat longer than in specimens of Apristurus that I have measured. 

Jordan and Hubbs (1925) reported on a stuffed scyliorhinid shark with only one dorsal fin observed in a Japanese 
museum. They did not identify the shark as to species or genus but their account of it, noting small pectoral fins, large 
pelvic fins, and a short caudal fin, would not apply to P. profundicolus. The stuffed specimen seems to have been lost 
(Nakaya 1975) . 

Description. Proportional measurements as percentages of the total length In the 495-mm holotype of P. 
profundicolus follow. 

Tip of snout to: level of anterior end of nasal apertures, 6.7; level of posterior end of nasal apertures, 8.9; front of 
mouth, 10.0; eye, 10.7; first gill slit, 20.6; last gill slit, 25.3; origin pectoral, 23.8; origin dorsal fin, 60.6; origin pelvics, 
38.2; origin anal, 49.5; upper caudal fin origin, 71.7; anus, 41.0. 

5.1. 

Greatest width of: head, 11.5; trunk at pectoral origin, 9.3; trunk at pelvics, 5.1; tail at caudal origin, 1.6. 
Greatest height of: head at spiracles, 6.9; trunk at pectoral origin, 8.9; trunk at pelvics, 8.9; tail at caudal origin, 

Eyes: horizontal diameter, 3.2. 
Spiracles: greatest diameter, 0.4; least distance from eye, 0.8; distance between, 6.5. 
Mouth: width, 6.9; length, 2.6; length upper labial furrow, 3.4; length lower labial furrow, 2.6. 
Nasal apertures: minimum distance between, 3.2; greatest diagonal length, 3.6. 
Gill slits: height of first, 0.6; height of fifth, 1.1. 
Dorsal fin: length base, 7.3; length free inner margin, 2.8; height, 3.0. 
Anal fin: length base, 20.2; height, 3.4. 
Pectoral fins: width base, 7.5; length anterior margin, 14.6; greatest width, 10.5. 
Pelvic fins: length (origin to rear tip), 9.5. 
Distance between fin bases: pectoral and pelvic, 5.9; pelvic and anal, 2.6; anal and origin lower caudal, 0.0; dorsal 

and origin upper caudal, 3.8. 

The teeth are generally similar in the upper and lower jaws but the upper teeth have slightly higher cusps. Upper teeth 
in the central part of the jaw may have only three cusps, the central cusp much the longest, but most of the teeth have 
five cusps and the central cusps are lower toward the angles of the jaws. The teeth have striations near their bases. Smith 
and Radcliffe in Smith (1912, pI. 42) showed the main tooth cusps somewhat lanceolate, constricted at the bases. This 
seems to be an error. I have found the lanceolate form of tooth cusps in some juvenile Apristurus and in some juveniles of 
related genera, but cusps of the teeth of the holotype taper regularly from their bases to near their tips. The largest teeth 
are about 1.5 mm high. The teeth are numerous, alternate in both jaws, and those in the lower jaw form diagonal rows. I 
did not attempt to count the number of rows since counting would have required cutting one jaw comer. 

Whether or not gill rakers are present was not determined. 
The dermal denticles are tridentate, small, the blades of the largest about 0.5 to 0.7 mm long, imbricate, with a single 

median ridge. Denticles are similar in shape over most of the body surfaces but lateral and ventral denticles have reduc­
ed lateral points somewhat less prominent than those shown in Smith and Radcliffe's figure (in Smith 1912, pI. 42). No 
caudal crest of modified denticles is present. 

The general appearance of P. profundicolus in its lateral aspect is well shown in Smith and Radcliffe's illustration. 
T he first gill slit is shorter than the fifth as in the illustration. It appears that the angle of view of the eyes may be less 
dorsal than in species of Apristurus but the condition of the head of the specimen does not allow any assurance on that 
question. 

Another difference is that the patch of pores on the under side of the snout is not divided along the midline as it is in 
Apristurus. 

The viscera of the holotype are not at present in good condition but it does appear that the liver is unusually small in 
comparison with species of Apristurus, its lobes not reaching posteriorly for more than half the length of the short body 
cavity. 

The color of the holotype is now as described by Smith and Radcliffe, uniform dark brown. 
Springer and Garrick (1964:86) estimated the number of vertebrae (because of several centra missing) as 74 precaudal, 

54 caudal. 
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PORODERMA A. SMITH 

Poroderma A ml hI 7: ~ (type- pecies, qualus africanus Gmelin, 1789:1494, designated by Fowler 1908:53). 
onoporod~ rma F )wler 1934 234 (type-species, cyllium pantherinum Muller and Henle, by original designation). 

Dla no pecie of Poroderma are the only scyliorhinid sharks with cone-shaped barbels that extend from the 
na al nap tor a ditance at least a great as the diameter of the barbel base. Adult Poroderma are conspicuously marked 
either by dark longitudinal tripes, by round solid spots, by crescent-shaped markings that may be arranged in pairs to 
orm interrupted circle , or by hort bar . 

Poroderma cloely re embles Scyliorhinus in many respects. In both genera the supraorbital crests of the chon­
dr cranium extend above the orbits as narrow shelves, lower labial furrows are present but labial furrows are not con­
tmuou around the mouth comers and a true upper labial furrow is not present, the upper lip is very slightly expanded or 
enla rged at each mouth comer and more or less overlaps t he lower lip as an inconspicuous lobe. The margin of the mouth 
corner lobe of the upper lip curves laterally and then anteriorly, especially in Poroderma and may then look superficially 
Ii e an upper labial furrow. It can be seen easily, however, that t he upper lip margin is entirely distinct from the lower 
labial furrow and i not connected with it. A subocular gutter appears to be somewhat less distinct in Poroderma than in 
• '0 llOrhmu, and an apron formed beneath the claspers by union of t he basal section of the inner margins of the pelvic 
fin. 1 Ie developed in Poroderma than in Scyliorhinus. 

Vi cu.\inn. Bigelowand chroeder (1948:197) rejected t he name Poroderma for the genus because its type-species, 
,,-'qualu.- afncanus Gmehn, de ignated by Fowler, "lacks barbels ." It is t rue that Gmelin 's (1789:1494) description of 
• 'qualu\ africanus includes no reference to barbels but it does not specifically indicate their absence. Gmelin 's descrip­
tIOn doe ta te that Squalus afncanus has seven parallel longitudinal lines of darker color , a striking color pattern that is 
ound lln (,nly one described species of shark, a species with barbels. 

ndre\ mith (1837) Ii ted four species, all from the Cape of Good Hope region , as belonging to Poroderma: P. 
afncanum P pantherinum, P. uariegatum, and P. sub macula tum , Johannus Muller was present at the session of the 
Zoolo ical Society of London at which Smith "demonstrated" his species , Muller and Henle (1841) published accounts 
of the first three speCies, crediting Smith , Subsequent authors have recognized variously one to three species, Regan 
(1 al, Garman (1913), and Barnard (1925) included on ly africanum and pantherinum in their accounts of Poroderma, 
rmder (1 .1-1) added a speCle -, P marie:,.!, ba ed on a 225-mm specimen from the coast of Natal. Fowler 's (1941) later 
treatment of Poroderma and mith's (1949) account have keys to t he three species africanum, pantherinum, and 
marl I 

J have had only five specimens for study (see under material examined , P. africanum and P. pantherinum). Although 
my tr atment of Poroderma here IS ba ed on my own observations and on literature references from 1949 and earlier, it is 
not e entially in conflict with the much more comprehensive account of Bass et a1. (1975:27-32). 

Key to Poroderma, Adapted from J. L. B. Smith (19"'9) 

'] hree to e\'en black longitudinal stripes on body; adults large, more than 700 mm . . P. africanum 

Ib 

~b 

Bla k. pot on body, either randomly distributed or organized into longitudinal rows 

pot 1110 t olten \\ 11 h light colored center -, arranged a' pairs of cre cent shaped marks, or irreg­
ul rh iorll1l'd into \ arinus shaped marks, 'ometimes arranged in longitudmal bands; ad ult 
mature at ~I ll1ewhat smaller size than afrzcanum , , ... , . , , ..... , . . . . P. pantherinu 

po 01 olid color nnd random distribution; a mall specie reaching about 450 mm , .. . , marie) 

Poroderma olrican um (Gmelin ) 
Figure Ii, 

70:405 (part). 

112 

'mlt h 1949:53, fi g, 37, Ba _ et 81 
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Figure 6R.-Poroderma africanum, adu lt male about 750 mm, Cape Peninsula. 
off Siangkop, South Africa, USNM 20:J~68. 

Material examined. USNM 203468, ad . c, about 750 mm, Cape Peninsula, off Slangkop, South Africa; USNM, imm. 
~, 570 mm, same locality. 

Diagnosis. Poroderma africanum differs from P. pantherinum and P. marleyi as well as from all other scyliorhinids 
having three to seven dark stripes (most often five) extending from the head longitudinally along the back toward the 

a il. The middle three or five dark stripes are usually continuous, not broken into spots anterior to the first dorsal fin. 
rhe background between dark stripes and the ventral surface is cream colored. 

The fins of P. africanum are unspotted whereas in P. pantherinum and P. marleyi all fins are spotted with darker 
olor. 

Description. Poroderma africanum is one of the larger catsharks, reaching a length of 950 mm (Barnard 1925). Bass 
t al. (1975) reported that specimens were sexually mature between 580 and 760 mm for males and between 650 and 720 
m for females; they observed no indication of sexual dimorphism in tooth shape. 
The specimens I examined were strongly curved in preservation and not suitable for measurement, but Bass et a1. 

~975, table 5) provided an analytical summary of measurements of nine males and seven females. 
Vertebral counts in the two specimens I examined were: total 117, 120; monospondylous 44,45; precaudal 82, 85; 

audal 35, 35. 

Discussion. According to Bonde's account (1948), Poroderma africanum is an oviparous species and lays egg capsules 
lbout 103 by 50 mm, the capsules with long tendrils at each comer. Of two egg capsules laid at the Sea Point Aquarium 
>y an 850-mm P. africanum, one was not viable, but the other hatched a young one 145 mm long on the 164th day. The 
gg capsule was transparent and smooth-surfaced , although barely visible striations indicated the structure of the cap­
ule walls. 

Bass et a1. (1975) reported that P. africanum is abundant in shallow waters off the southwestern Cape; that its range 
ff the east coast of Africa does not reach Natal; and that the ext.ent of its range off the southwestern coast of Africa is 
mdetermined. They observed P. africanum lying among the rocks and in caves at depths of about 10 m in Flase Bay and 
luoted a report that it is nocturnal in captivity. 
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Porod('rma mari<'),i Fen\ I('r 

Poroderma marleyi Fowler 1934:234 (Natal coast 10:37 m); 'mlth 1949:5:l, pl.U, fig. a!;: Ha . et al. 1975:~9, tig. 17. 

Material examined. one. 

Diagnosis. Randomly distributed round, dark spots of solid color, none much larger than the eye, di tlngui h 
marleyi from other Poroderma. The holotype of th species, A~SP 5:l4~7, was about 22.1 mm long and :mith' illu t 
tion (1949, fig. 35) showed a speCImen of about that size. Ba.'s et al. (1975:~9) had a 580·mm mature male from the co 
of Natal. 

l'oroderl1lCl pantherinul1I (\lulkr and 1II'nl(') 
Figurc" li~). 70, 7\ 

Figure li'l. P"rodl'rma Pflnlh.'rinllm, hiD mm 1"m.tI", ( UP<' 111117(, . ... ulh \lrlld 

Scylliumpantherinum Muller and Henle 1841:13 (Cape of Good Hope). 
Scyllium africanum Var. y. pantherina: Gunther 1870:406. 

Figun> 711. Porod,rma panthainttm. \ <'nlral ,ide ofh 
of liltl 111111 fel11ille. 

Poroderma pantherinum: Fowler 1941:37; Smith 1949:53, fig. 36; Bass et al. 1975:30, fig. 18. 
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Figure 71.-Poroderma pantherinum. Color pattern of dorsal side of tail of 397-mm immature male. 

Material examined. USNM, imm. 0 , 430 mm, Cape Peninsula off Slangkop, South Africa; BMNH 1900.11.6.19, 
imm. ~, 397 mm, 1', 610 mm, off Cape Blaize, South Africa in 69 m. 

Diagnosis. Some earlier authors cited the greater length of the barbels, barbels reaching mouth, as a way to distin­
guish the present species from P. africanum in which the barbels are said not to reach the mouth. In my material, how­
ever, the barbels are somewhat slenderer and proportionally longer than those of P. africanum, but do not reach the 
ll10uth in a position that appears normal, and, conversely, barbels of P. africanum may reach as far back as the mouth if 
pushed toward the middle of the jaws. 

Specimens of P. pantherinum are clearly distinct from P. africanum in color pattern in having a color pattern of spots 
in various shapes and configurations. Poroderma pantherinum also has spots on fins, but fins of P. africanum are free 
from dark markings. 

Description. An analytical summary of measurements of five males and five females was included in the treatment 
f Poroderma pantherinum by Bass et al. (1975, table 5). The color pattern and its variation in P. pantherinum is best 
., derstood by reference to illustrations (see Bass et al. 1975, fig. 18; Smith 1949, fig. 36; and Figs. 69 and 71 in this 
tudy). 

Vertebral numbers in a 430-mm male are: total 114, monospondylous 41, precaudal 80, caudal 34. 

Discussion. According to Gunther (1870) the type of Scyllium pantherinum is an Algoa Bay, stuffed specimen, 27 in 
pg, from the collection of A. Smith. In the original description, Muller and Henle (1841) mentioned such a specimen 
nong several others as belonging to this species and gave Cape of Good Hope as the locality for all. 
Bass et al. (1975:31) recorded lengths from 540 to 740 mm for mature males and 580 to 710 mm for mature females. 
hey did not have data on hatching size or on egg capsules. 

SCHROEDERICHTHYS SPRINGER 

i.hroederichthys Springer 1966:604 (type-species, Schroederichthys maculatus Springer, by original designation). 

Diagnosis. The tail section of Schroederichthys is longer than the head-trunk section, the distance from the anterior 
nd of the cloacal opening to the tail tip about three-fifths or more than three-fifths the total length in adults and as 
lluch as two-thirds the total length of juveniles of some species. 

Members of the genus have supraorbital crests extending as narrow shelves above the orbits; they have labial furrows 
ontinuous around the mouth corners along both upper and lower jaws. They lack a crest of modified denticles on the 
pper edge of the caudal fin and the pelvic fins of males are not united along their inner margins to form an apron above 
he claspers . . 

Discussion. Schroederichthys belongs with the group of genera including Scyliorhinus, Poroderma, 
'ephaloscyllium, Atelomycterus, and Aulohalaelurus, all having supraorbital crests. The four species of Schroederich­
)'s are known only from Central American or South American coasts. The type-locality of one, S. biuius, I believe to 

ave been recorded originally in error as the Cape of Good Hope, South Africa (see discussion under S. biuius). 
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Key to Species of SchroederichLhys 

1a. Nasal flaps nearly triangular, their margins far from parallel, tip or sides of broadly based trian-
gular flaps sometimes with a very short lobelike extension at the apex of the triangle ..... . 

lb. Nasal flaps lobelike, the lobes narrow and usually long, their lateral margins pArallel or nearly 80 

2a. Dorsal and lateral surfaces tan or brown with numerous randomly di tributed, nearly round, 
light-colored spots about the size of the expanded pupil or larger, usually also with ix to nine 
saddle blotches slightly darker than ground color, indistinct or absent on head and trun in most 
adults; small sharks, maximum length about 350 mm .... ......... . 

2b. Dorsal and lateral surfaces variously light brown to dark gray or brownl h-blac and profu ely 
marked with black; markings include many black spots, a few round black po metim 
present on ventral surfaces; six to nine saddle blotche , sometimes includlOg bla k po, me­
times all black, and in some specimens with a few white spot; moderately large cyliorhinid, 
largest seen an adult male 630 mm .............................. . 

3a. Dorsal surfaces typically gray-brown usually with about even or eight addle blotch ome­
what poorly defined; usually also some irregularly scattered spots of whIte, mailer than dark­
adapted pupil but usually rughly contrasted with ground color; juvenile (three pecimen een) 
with large black saddle blotches of solid color and contrasting white patche between blotch ; a 
large scyliorhmid, adults to 700 mm ............................... . 

3b. Dorsal surfaces (of two immature type-specimens) brown with numerou mall darker bro,",ll 
spots, mostly somewhat smaller than expanded pupil and ome arranged in row outlining ad-
dle blotches; no white spots; a large scyliorhinid reaching 7 mm or more ........... . 

Schroederichthy biviu (Muller and Henl ) 
Fi gure 72, 7:3 

Figure 72.-SchroederichthY8 biuius, female, 440 mm, outhern Chile. l', :"1;\\ II~i2.1 . Dra\\ing b~ Man Wagner. 

Figure 73.-Schroederich thY8 biuius, juveni le male ahout 110 nun long, Straits of Magellan. Drawin g hy Mildred Carrington . 
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Scyllium bivium A. Smith 1837:85 (name only). 
Scyllium bivium: Muller and Henle 1841:8 (Cape of Good Hope, probably in error); GUnther 1870:405. 
Scyliorhinus bivius: Regan 1908a:462; Norman 1937:8; Petit and Budker 1937:120. 
Scylium bivium: Lahille 1929:302, figs. 3, 4, 5. 
Ifalaelurus bivius: Garman 1913:86; Springer 1966:618, fig. 26; Kato et al. 1967:26, fig. 39; Gosztonyi 1973:317. pI. 1 

and fig. 1. 

Material examined. BMNH 1936.8.26.12.14, 2 juv. 3, about 110 mm, juv. ~, about 155 mm, near Punta Arenas. 
ile, lat. 53°39'S, long. 70 0 54'W; USNM 114731, 5 3,552-625 mm, Lin Bay, Chile, lat. 41°54'S, long. 73°06'W; S M 

.4725, 2, 436 mm, Castro, Chile, lat. 42°29'S, long. 72°46'W; USNM 114727, 2 ~, 437-447 mm, Puerto Montt, ChIle; 
SNM 42061, ad. 3, 700 mm, Straits of Magellan; BMNH 1879.5.14. 406, 2 egg capsules with well developed embryo, 
,raits of Magellan, January 1876; BMNH 1849.11.2.2, egg capsule. 

Diagnosis. Schroederichthys bivius and S. chilensis both vary considerably in color pattern and in the proportions 
at are often used in the diagnosis of scyliorhinids. I recommend that first attention in identification be given to the 
ape of the nasal flap. It does not vary greatly in shape in either species. In S. bivius it is moderately long and slender 
d definitely not broadly triangular as it is in S. chilensis. 
Identification of specimens from the region south of lat. 50 0 S is made difficult because both S. bivius and S chilensts 
ay be found there and exhibit secondary sexual dimorphism in mouth and tooth shape. In S. bivius, and possibly also 

n S. chilensis, proportional differences between young and adults are great. Possible differences in total length at sexual 
naturity in individuals taken from areas far apart should also be taken into account in future comparative studies of the 
'NO species. 
In side by side comparison of an adult male 625 mm S. bivius with an adult male 620 mm S. chilensis, it was noted 

nat S. bivius has a somewhat more pointed snout, a narrower head, a longer and narrower mouth, somewhat larger eyes. 
Jluch smaller spiracles, and smaller dermal denticles with less variety in denticle shape on the head region. :\10 t Impor­
ant, however, the nasal flaps were narrow and long lobes on S. bivius but broad-based and relatively hort on S chllcn­
is. The lobelike, narrow and long nasal flaps of half-grown S bivius among specimens I have seen di tingUl hed that 
pecies from S. chilensis. I have not myself, seen either adult female S. bivius or newly hatched S. chilensis. 

Description. Newly hatched S. bivius (Fig. 73) from the Straits of Magellan have very long tail sectors, their lengths 
m the anterior end of the cloacal opening to the tip of the tail two-thirds or more of total length. The tail section was 
orter in the large specimens that I examined but was near three-fifths or more than three-fifths of total length. The ' 

i vius, that appeared from yolk scars to be newly hatched, were about 110 mm long. 
Norman (1937:8) said of S. bivius that no enlarged tubercles were present on the back. On the newly hatched S biviu' 

rows of much enlarged denticles are present on the back but are represented partly by scars on the 155-mm specimen 
d are entirely absent on the half-grown specimens seen. The enlarged dentides on S. chi lens is are of a different shape 

apparently persist for a longer period but are frequently absent even on half-grown individuals. 
he series of enlarged denticles noted as present on juvenile S. bivius are the "dents cutanees jumelees" discussed in 

ail by Petit and Budker (1937). Petit and Budker pointed out the structural differences between the "twin denticle " 
'uvenile S. bivius and the dorsal tubercles with surrounding rosettes of smaller denticles on S. chilensis. The dorsal 
ercles of S. chilensis evidently persist longer (or appear later) than the enlarged denticles of S. bwius. I found the '. 
ius and S. chilensis material available for examination incomplete and somewhat baffling as did most earlier authors. 

lis difficulty is now partly removed by the account of Gosztonyi (1973) on a series of S. bivius including adult of both 
es and egg capsules. 
osztonyi (1973) described for S. bivius the secondary sexual dimorphism in both mouth and tooth morphology trom a 

udy of a series of late embryos, juveniles, and adults of both sexes collected in an estuary of the Desado River about 
l. 48°S), Argentina. In adult male S. bivius, the lower jaw teeth are definitely larger than the upper and the teeth lack 
cessory cusps in both jaws. The adult male's teeth are at least twice as high as the teeth of females of comparable ize. 
e teeth of females and young are multicuspid, mostly tricuspid near the middle of the jaw but with five or more cu p 

ar the jaw corners. The mouth of the male at maturity develops a higher arch that become.: \ -~haped \\ ith the mldpor 
n of the jaws occluding approximately on a transverse line; the arch of the jaws not e\'enly rounded III cl \ h p 

males and immature males. In Gosztonyi 's series, males were mature at 530 mm. 'orne record" 0 len~th~ hU\\ 
may reach' a length of 700 mm in the Straits of Magellan. This di parity in lenr(ths 01 adult eem unu u I but 

ould be noted that the geographical range of S. blL'ius extends as a narrow strip owr a great ell. wnce and pre urn I 
a large range of temperature difference . 

The following measurements are based entirely on note that I made year~ ago on tWll adult male 
y, coa t of Chile, at lat. 41°54'S, long. 73°06'\V, 20 January 1945. ~Ieasuremenb are e. pre"~ d apr ent 

tal length, the first figure in each pair refers to a 625-mm adult male and the econd to a 50S-mm adult m Ie 
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TIp of snout to: fronl of mouth, :~,G,:I, : Ilrilt Kill OP'tllllK, 11> 0, l!i.l; tIlth gill Opl mn ,20.5,1 . \; origin pe toraI 
fin, 19.2, 18.0; origin fir)olt dlH)oIsl fin, 4:U~, ·W,G, Ilnterlor end c1IlElCfll Opl nlllg, to 0, 37 9, ( r1l(1Il upp 'r 1< h· 8ud I tn, 1 .. 

78.0. 
Eye: 

Mouth n ·th 10 'r I bini 1 rrow, 2 7, 2 2. 

No notably en larKed dOniolat ral denll Ie re pr 
heavy with three poinh, th middl one tron' t I h 
brieate. 

Dorsal surface .. grayi ... h, with dllrker ra ' or bin 
mm In diameter amllnK ,orne dar er fame Il 

Fir t dor al fin origin bout \ er I hI 
tance lrom tip 01 . nout to hr t gill 

DI~CU.~LOn. ~Iuller and Henle (l redlt d th 'Ir de nptl no 
that it wa ba ed on a dry pel:imen from th ape a ood Hop In 
that the ... pecie. \\'8 I' t hll. hed b) smith In th u h rI n ~u IT r. 

1\l,Id h,lO , 

ment .Journa l of the (' pe,1. O\t mb r 1 2 ,but ltd th t h , (hd n th r f r n 
Afncan Mu eum looked for the article In the, outh fncan Pubh Library and lh ·l.lbr ry 0 

(South Africa). He found per. commun., no pubh at! n und r h tltl 'Go .. mm nt J urn 
no mention of a fi h by Smith in iue of the' (.overnment (.07. It 01 tht ( alan. of of 
1828 and 7 November 1 2 ; there wa" no entr for 1 o\cmb~r 1 t'l 31 artie! by mlth 10 th 
Journal had no reference to a har', onl to thre per Id I h . 

Both Andrew 'mith and Johanne. Muller w r~ pr ~nt at tht 1 37 m tlO 0 

which Smith gave an untitled paper whi h wa pubh h d a" a part 0 th Ire din lor 1 'j an 

, 12. 

"On the necessity for a revision of the group Included In th Llnnacan nu, qu lu ," In the Ann aline 
Natural History in Its first (1 3 ) volume. The. e publi. hed Ii aunt. III lu ed c)/IlUm bIVIUm nl' b' name. 0 ta f 
the Muller and Henle de cription were probably obtained at thi lim Ir m mith' pc lmen n pp r ntl their d 
scription in 1841 was the fir t and wa ba I'd entirel ' on a ingle ~tufled p cimen that l n be n"idered the holot 

The 27-in stuffed specimen later came to the Briti"h i\lu eum • 'at ural Hi tory) and i not <1 b) (,unther (1 70: -) 
the type of Scyllium biVIUm. I uspect that Gunther did nOl know that \!uller had air ady n the ... pe imen nd rna 
have taken detailed notes with de criptive data lor hetated in a foot not 1 70:405) that, " 1 do not understand h 
Muller and Henle obtained their note on the coloration, a. they had only on example II r l'xamin tion, the .. arne fro 
which I have made the diagno is, and the only one knmOfTI to eXl t In collection ." \'I(ll)[ t.. pringer e. amined t 

specimen and sent me photographs of it. The peeimen is now catalogued a. B~1. H 1 -, .1 .20. I have no doubt th 
this specimen is the holotype of 'cylhum bIVium. 

I do have strong doubts about the type-Iocahty given by \luller and Henle as "Am ap" ( ape of G d Hopei. In vie 
of the great interest in stuffed natural hI tory objects during the Hlth tl'ntur) It .. ('em,., p .. Ible at Ie t, th It :--mit 
bought a specimen in South Africa that had been collected near ape Hum h) a .. alior nnd ,.,tufted lor ,lie b) t he ~ail' 
by the time the sailor reached South Africa. I am indebted to (, :\1)'er" for thi .. uggl·"tion 

Another possibility is that some specimens or label were mIxed. ince It I\'a~ customar ' then to exhIbit peclmens 
new species at scientific meetings, evidently before the:. were catalogued (lr lomlilll) oepo"ned In H mu ... eum. In this i 
stance the hoiotype, as hown by its number, wa catalogued In 1 ,=". lon~ alter \lullef and Henle de"cribed It and e\' 
longer after it was obtained and exhibited bv Andrew 'mith. 

Schroederichthys chilensis (Guichel1o() 
Figure 7~ 

Scyllium chilense Guichenot 1848:362 (Chile) ; Gunther 1870:405. 
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Figure 7~.-Schroederichth)'s chilensis, immature female. :l90 mm. coast of Peru. Ora" ing by :\"11'~ ' Wagner, 

cyliorhinus chilensis: Regan 1908a:462. 
alaelurus chilensis: Garman 1913:83; Springer 1966:618, fig. 26; Kato et a1. 1967:26, fig. 40. 

Schroederichthys chilensis: Chirichigno 1974:29, fig. 21. 

Material examined. USNM, ad. 0, 620 mm, 'i' , 530 mm, Corral, Chile, lat. 39°42'S, long. 73°27'W, 36-45 mm; USNM 
77305, ad. 0, 565 mm, Tome, Chile; USNM, ad. 0, 555 mm, Valparaiso, Chile; USNM 127764, 'i' , 480 mm, Independencia 
Bay, Peru; USNM 77738, ad. 0, Mollenco, Peru; USNM 114728, 2 imm. 0, 400-410 mm, Coquimbo Bay, Chile; USNM 
103770, imm. 0, 325 mm, 1. of Quiriquina, Chile; USNM, imm. 'i', 385 mm, imm. 0, 400 mm, Valparaiso, Chile; USNM, 
imm. 'i', 255 mm, San Juan, Peru. 

Diagnosis. The characters in the key should separate S. chilensis from S. bivius in most instances. Additional 
differences between the two forms were noted above under S. bivius. It has never been stated clearly and comprehen­
sively how to distinguish all S. chilensis from all S, bivius. Certainly this diagnosis is not complete and may not be free 
from error. Such a situation probably arises because both species are highly variable, both undergo great changes during 
growth, and both have sexually dimorphic adults. Furthermore, if convergence in diagnostic characters occurs in the 
areas of geographical range overlap as it seems to do, a full diagnostic account would become remarkably long. I believe, 
however, that in most instances S. chilensis can be distinguished by its broadly triangular nasal flap. Some caution 
!lhould be observed because both S. chilensis and Halaelurus canescens may occur in the same locality, and both have 
riangular nasal flaps. Large, melanistic S. chilensis may thus superficially resemble H. ccmescens. 

Description. The measurements I have for Schroederichthys chilensis are for two immature males from the coast of 
(;hile at about lat. 30 0 S and two immature females from the coast of Peru at about lat. 15°S. The following proportional 
Ineasurements are expressed as percentages of the total length, the first pair of figures in each group refer to 365 and 392 
nm males from Chile and the second pair in parentheses to 460 and 455 mm females from Peru . 

Tip of snout to: front of mouth, 3,3, 3.3, (3.3,3.3); first gill slit, 15.2, 16.6, (16.1. 15.4) fifth gill slit, 18.3,21.4, 
(~2.2, 20.2); origin first dorsal fin, 38.4, 38.6, (42.4, 42.6); anterior end cloacal opening, 37.0, 38.2, (39.1, 41.1); upper 
qaudal fin, 80.3, 74.7, (81.6, 81.4). 

Eye: horizontal length, 2.7, 2.8, (2.6,2.6). 
Nostrils: least distance between, 2.2, 2.0, (2.1,2.2). 
Mouth: width, 7.4, 7.7, (8.7,7.7); length upper labial furrow, 2.2, 2.6, (2.4,2.4); lower labial furrow, 2.2, 2.6, (2.6, 

2.4). 
Least distance between bases: first and second dorsal fins, 16.4, 16.6, (13.7, 15.6). 
Gill slits: height of first, 1.6-2.0, (2.1, 2.0); heightoffifth, 1.1, 1.3, (1.5, 1.5). 
First dorsal fin: length base, 7.4, 7.7, (7.3,8.4); length free inner margin, 3.6, 3.1, (3.7,2.9); length anterior margin, 

L1.0, 10.4, (11.5, 12.3). ' 
Second dorsal fin: length base, 8.8, 9.2, (9.3, 9.2); length free inner margin, 4.1, 3.1, (3.7, 3.1); length anterior 

lIlargin, 12.3', 12.0, (13.0, 11.7). 
Anal fin: length base, 8.9, 8.9, (7.6,7.7); length free inner margin, 2.7, 2.8, (3.3,2.9); length anterior margin, 7.4, 

8.2, (7.6,7.7). 
Pectoral fins: width base, 5.2, 5.1, (4.6, 4.8); length anterior margin, 12.3, 12.0, (11.1, 11.2). 
Pelvic fins: length anterior margin, 8.2, 7.1, (7.8,7.5); length inner posterior margin, 8.7, 7.5, (5.2,5.4); length 

~uter posterior margin, 7.3, 7.0, (5.8, 6.4). 
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Base of second dorsal fin slightly longer than base of first dorsal but areas of the two fi ns nearly equal. PecvJral fi n tlJ)l 

rounded, the fins broad and short. First dorsal origin about over middle of pelvic fin base. Second d()raal origin about 
over middle of anal fin base 

Teeth in specimens examined varying from 23 to 33/22 to 33 vertical rows with four to six series apparently functlOnal 
Tooth arrangement alternate. Teeth of immature of both sexes and of adult females multlcu pid. 'T eeth of adult malet, 
unicuspid. 

The dermal denticles of half-grown S chilensLS conform to the usual pattern in cyliorhinid , that i , the do ) atera 
denticles have three points, the middle point the longest, they may have somewhat erect blade and may b pa ly dll 
tributed; the ventral denticles have only one point and are u ually clo ely imbricate. In half-grown '. chi/pro i , a fev. 
large denticles are arranged m two series of about 12 to 20 denticle ,each serie extending along the dor lateral urfac 
from near the level of the spiracles to the level of the origin of the first dorsal fin . Each of th enlarged denticles i ur 
rounded by a rosette of about 12 to 18 smaller denticle. The enlarged denticles persi t at lea t ometime on adult8 bu 
may be unequal and irregularly arranged. 

The various descriptions in the literature suggest that juvenile. '. chLlensl8 have enlarged denticl but I am ncertsl 
that newly hatched specimens have been examined and doubt that com pari n of young chilensu with 'oung 
bivius have yet been made. Structural difference between enlarged denticle of young biuius lind ' chLlens' of un 
specified age or size have been described by Petit and Budker (1937) . They u e the term tubercle to d crib he enlarg 
denticles of S. chilensis. 

Between half-grown and adult stages in '. chilensL there app ar to be a trend toward oc urrence of proportlOnalJ 
larger denticles on dorsolateral surfaces especially on the head and antenor trunk. Th denticl al tend to I 
points or any specific shape or surface sculpturing. The head become well armored with a pavementJike a 
smooth denticles and is presumably well adapted to probing among rocks. coral • or armed invertebra 

Schroederichthys chilensis has a color pattern of even or eight di tinct and often dark gray or black addle blotc 
with a few nearly round dark gray or black spots between the addle. the"e pots omewhat larger in diameter than th 
spiracles. Some specimen have few uch pot on the ventral urla\:e . " me IOdi\lduaJ ha\e a w mall whitt! po 
The ground color of some specimens is light gray dorsally and white below but more or I general melani m may occ 
Some of the pigment occurs in the skin, but in the darker individual it i al incorporated 'thin denticles. 

Discussion. Schroederichthys chilensis frequents shallow water. at lea t in the uthern part of i 
inferred by its small eye (smaller than eyes of Haillelurus cane cens) and large denticle. somewhat m 
the head region. It is known only from the west coast of outh Amenca. I range overlap that of . biulus in 
Chile and extends northward to Peru. I have not verified a record of its occurrence uth of lat. 39°42' . 

I have not seen an egg capsule of S. chilensLS or any reference to one. 

T{ f(l 

Schroederichth)·s maculatu Springer 
Figure 75, 76 

'''''' ......... ~---

Figure 75.-SchroederichthYB maculatuB, adult male holotype. 330 mm. C • 1\1 1 -556. Dorsal saddle blotches in lhi drawing are ome ... ha 
more prominent than is u ual for the species. Drawing b) ;\lildred Carrington. 

Schroederichthys maculatus Springer 1966:605, fig. 4A (Caribbean Sea, NNW Cape Gracias a Dios , Honduras). 

Material examined. USNM 185556, ad. &,328 mm, holotype, off Honduras, 410 m, 21 August 1957; USNM 18555 
ad .. ~, 335 mm, paratype, from same haul as holotype; USNM 187684, about 35 specimens, off Rosalind Bank, was 
Caribbean Sea, 274 m; USNM 187687, 4 specimens, off Rosalind Bank; USNM 187690, 7 specimens, off Quita Sue 
Bank, western Caribbean; USNM, 2 specimens, off westt!rn Colombia, 274 m. 

Diagrwsis. Schroederichthys macuilltus is a small scyliorhinid , the maximum length about 342 mm. It has a sho 
trunk.and a very long caudal section, t he caudal section in adults about t wo-thirds total length, proportionally 10 
than m adults of any other scyliorhinid except possibly S. tenuis. Caudal fIn is only about one-fifth total Ie 
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\ 
Figure 76.-Schroederichthys maculatus. A. Ventral side of head of 328-mm adult male holotype, USNM 185556. 
B. Egg capsule taken from oviduct of 342-mm female, midline length of capsule 39 mm, anterior end of capsule (with­
out horns and tendrils) probably incomplete. 

chroederichthys maculatus is not sexually dimorphic in tooth shape. It has broadly triangular nasal flaps unlike the 
rrow lobelike flaps in S. tenuis and S. bivius. It has no enlarged dorsal denticles such as are to be found on S. chilensis. 
Schroederichthys maculatus is tan or light brown dorsally with randomly distributed, approximately round, 
llowish or white spots, the spots about the size of the pupil. Young or half-grown S. maculatus have seven to nine sad­

[e blotches which may faintly persist on adults or may be absent. 
In color and pattern Schroederichthys maculatus and Scyliorhinus torrei are identical and they may be expected to oc­

in some of the same localities although available material does not show overlapping ranges. Of course, maculatus 
ay be recognized by its much longer tail section and also by the characters that distinguish Schroederichthys from 
cyliorhinus. Schroederichthys has labial furrows continuous around the mouth comers. Scyliorhinus does not and lacks 
Qrrows along the upper jaw. Schroederichthys also lacks the inconspicuous tabs of the upper lip that overlap the lower 
p at the mouth comers in all species of Scyliorhinus. The pelvic fins of Schroederichthys males are not united along 
~eir inner margins as they are in Scyliorhinus. 

Description. In the series of Schroederichthys maculatus examined, 40 males ranged from 145 to 330 mm long and all 
those longer than 280 mm were sexually mature. Nine females ranged from 220 to 342 mm. The 342-mm specimen was 
avid with one fully formed, opaque, greenish, egg capsule. The egg capsule was striated longitudinally and was 44 by 
mm with threadlike tendrils 225 mm long. 

Head broad and somewhat flattened; trunk short postpelvic section very long, about two-thirds total length, but 
udal fin short, about one-fifth length; trunk rather slender; snout with a rounded point. 
Nasal flaps triangular, their points crossing or covering posterior part of nasal apertures; mouth with a moderately 

nh arch, somewhat higher and more V-shaped in the adult male; labial furrows extending around the mouth comers, 
t long, the upper and lower furrows about equal; eye moderately large, its length more than one-half length of snout, 
ocular gutter extends under full length of eye but does not include spiracle, subocular gutter lined with denticles; 
racle somewhat larger than in most scyliorhinids; gill slits not long, the last two above the pectoral base. 
Origin of first dorsal fin over posterior end of pelvic fin base, origin of second dorsal fin over or slightly posterior to 
sterior end of anal fin base; second dorsal fin slightly greater in area than first dorsal, the distance between their bases 
ater than the head length; anal fin low, its base only a little longer than the second dorsal fin base; lower caudal fin 
, without an anterior lobelike projection; pectoral fin very wide, its distal margin nearly straight; pelvic fins rather 
g and narrow (not projecting much laterally), not united along their inner margins. 

The teeth are in about 48 to 53 vertical rows in the upper jaw, 36 to 42 in the lower. Symphyseal teeth are not always 
ll-differentiated from other teeth. About two to four series are functional. Most of the teeth have long central cusps 

Ith one or two much smaller cusps on each side of the main cusp. The largest upper jaw tooth in a 330-mm male was 0.9 
high. 

Denticles of dorsolateral surfaces of adults are three-pointed but the middle point of each blade is much longer than 
e lateral points . The long denticle points overlap other denticles to some extent but skin is visible between most den­
Ies. The largest on a 330-mm male were a little less than 0.5 mm long. 
Radiographs show 29 to 32 monospondylous vertebrae in 23 specimens except one count of 36 that apparently was due 
the presence of 4 short (diplospondylous) vertebrae in the trunk where monospondylous vertebrae usually are present. 
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Total numbers of vertebrae, 132 to 145 in this series, may include incomplete counts due to poor resolution 
radiographs of terminal caudal vertebrae. 

Measurements for the 328-mm holotype are given here expressed as percentages of the total length. 

Tip of snout to: front of mouth, 4.2; eye, 4.6; spiracle, 7.2; first gill slit, 13.1; fifth gill slit, 16.1; origin pector 
15.2; origin first dorsal fin, 38.3; origin pelvic fins, 30.4; origin second dorsal, 61.1; origin anal, 52.3; origin upper cau 
fin, 80.5; anterior end cloacal opening, 31.0. 

Eye: horizontal diameter orbit, 3.0; vertical distance from eye, 0.9. 
Spiracles: greatest diameter 0.7; least distance from eye, 0.9. 
Mouth: width, 5.8; length, 3.3; length upper labial furrow, 1.2; lower labial furrow, 1.2. 
Gill slits: height of first, 1.5; height of fifth, 0.5. 
First dorsal fin: length base, 4.3; anterior margin, 7.0. 
Second dorsal fin: length base, 5.5; length anterior margin, 8.8. 
Anal fin: length base, 7.3; length anterior margin, 5.5. 
Pectoral fins: width base, 3.6; length anterior margin, 9.4; width, 7.3. 
Distance between: posterior nasal apertures, 2.4; bases first and second dorsal fms, 20.2; bases pectoral and pel 

fins, 10.7. 
Clasper: length inner margin, 8.5; reach past pelvic fm tips, 2.5. 

Discussion. Schroederichthys maculatus is known only from the western Caribbean Sea at depths from 190 to 410 
but the series available for study includes a better representation of medium and adult specimens of both sexes th 
available for most scyliorhinids. Catch data suggest a habitat preference of sea bottom of fine, white, calc 
material. This is supported by radiographs of specimens showing nasal rosettes packed with mineral material and 
sections show the valvular intestines contain much of the white, finely granular material . One stomach examined c 
tained a 5O-mm length of teleost vertebrae, one small squid or octopus beak, four eye lenses from an unidentified so 
several pieces of algae, and several fish scales about 10 mm in diameter. 

~ chroederichthys maculatus shows very little difference in body proportions between immature individuals 145 to 
mm long and 280 to 342 mm adults. 

Schroederichthys tenuis Springer 
Figures 77, 78 

Figure ji.-Schroederichthys tenuis. 230-mm immature male holotype. coast of Brazil. USNM IR8052. Drawing by Mildred Carringlo 

Schroederichthys tenuis Springer 1966:606, figs. 16B, 18 (off mouth of Amazon River). 

Material examined. USNM 188052, imm. ,230 mm, holotype, off mouth of Amazon River, lat. 01°49'N, 1 
460 4 'W, 410 m; USNM 188053, imm. ~, 180 mm, paratype, from same locality as holotype. 

Diagno is. The narrow nasal flaps of S. tenuis (Fig. 78A) separate it from S. maculatus which has broadly trian 
nasal flap (Fig. 76A). The color pattern of S. tenuis (see Fig. 77) in the two immature specimens of the type-series 
tinguishe it from the three other species of the genus as indicated in the preceding key. 

Gerhard Krefft has informed me (pers. commun.) of the capture of a 70-cm specimen of this species off the co 
Brazil. Evidently . tenUlS is a much larger species than S. maculatus, equal to or larger than S. biuius. Separatio 
the mall,'. tenUl . 1 0 mm. from small S. biuius, 155 mm, seems adequate on the basis of color pattern. In S. te 
pattern of mall pots outline addle blotches whereas in S. biuius the saddle blotches are made up of solid color wit 
bord ring pots . 

De cription. Compari on of measurements of the 220 and 180 mm S. tenuis with measurements of S . maculat 
qual length how no ignificant differences . 
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The two specimen of . tenuis had 32 and 34 mono pondylou vertebrae and both had coun nd 
rtebrae. 
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Diagnosis. Species of Scyliorhinus have short lower labial furrows, but the labial furrows are not continuous around 
the mouth corners and true upper labial furrows are absent. T he upper lip slightly overlaps the lower lip at each mouth 
corner, sometimes as a small projecting tab, the outer margin of the tab may extend anteriorly past the mouth corner for 
a short distance giving the impression that an upper furrow is present. It can be seen readily, however, that such an eI­

tension of the upper lip margin is not continuous with the lower labial furrow. Scyliorhinus shares the overlapping comer 
of the upper lip only with Poroderma, but in Poroderma a part of the nasal f1ap is extended as a cone-shaped barbel the 
free portion of which is longer than the base of the cone. In Scyliorhinus, except 0. canicula, a cone-shaped swelling of a 
part of the nasal f1ap can usually be seen, and in S . stellaris and S. ceruigoni, at least, the tip of the cone may project 
slightly from the margin of the nasal f1ap. Scyliorhinus and Poroderma are closely related in many respects but are easily 
separated by the degree of barbel development. 

The slight overlapping upper lip in Scyliorhinus was first used by Regan (1908a) to distinguish species of his subgenus 
Scyliorhinus, including all species here referred to Scyliorhinus and Poroderma, from other members of the family. 
practical routine identification of scyliorhinids some confusion does occur in the separation of the Japanese species 
Scyliorhinus torazame and Halaelurus buergeri and museum specimens frequently are misidentified by too casual 
attention to the labial furrow characters. 

Scyliorhinus and Halaelurus are readily distinguished from one another, however, because Scyliorhinus has a supraor 
bital crest of the chondrocranium and Halaelurus does not. Even without dissection, the cranial crest can be fe lt throug 
the skin as a narrow shelf projecting over the orbits. 

Additional characteristics of Scyliorhinus are: two dorsal fins, the first somewhat larger than the second, the firs 
originating over or posterior to the posterior half of the pelvic base; pelvic fins of males forming an apron beneath th 
claspers by partial union of their inner margins; species variously but strongly marked on dorsal surfaces by spots, 
blotches, or lines, lighter below usually without markings. 

Discussion. Blainville's (1816a, b) description of Scyliorhinus appeared in two journals in 1816. It is possible that i 
was Blainville's intention to base his generic name on a Latinized form of the Greek work sky lion, meaning dogfish, an 
so he used a single "I" in the name. After Cuvier's description of the same kind of shark appeared in 1817 under th 
generic name Scyllium, publications of several authors recognized the priority of Blainville's name but emended th 
spelling to Scylliorhinus, perhaps on the grounds that the root of the name was "Scylla," a mythical marine monster 
Because Blainville's description gave no indication of the derivation of the name and because it seems reasonable tha 
the root may have been skylion rather than "Skylla, " I regard a spelling emendation unnecessary and use Blainville' 
original spelling as did Regan (1908a) in his synopsis of the family. 

The genus Scyliorhinus has given me many problems and some persist. The type-species, S. canicula, has some struc 
tural features in the nasoral area that separate it from all other species of the genus. The differences (see unde 
diagnosis, S. canicula) are sufficiently great and unique in the family to warrant placing S. canicula alone in its genu 
Scyliorhinus. The 12 other species would then have to be given a new generic home. I have rejected this change on th 
grounds that the present arrangement does not obscure any phylogentic relationship that is apparent to me. 

Thirteen species of Scyliorhinus are recognized here: ten are found in the Atlantic; one occurs off South Africa witH 
its range barely extending into the Indian Ocean; two are confined to the eastern Pacific. Some of the better kno 
species are demersal inhabitants of cool continental shelf waters, and others in tropical areas are restricted to the coo 
upper continental and island slopes. 

All species of Scyliorhinus, so far as known, are oviparous and lay eggs at very early stages of development in smooth 
surfaced egg capsules that have tendrils at their four corners for attachment to objects on the sea bottom. 

The identification of some species of Scyliorhinus by differences in color pattern seems more feasible than identifies 
tion by differences in proportional measurements or other features. Color pattern differences are emphasized in th 
following key. Scyliorhinus canicula is easily distinguished from all other species of the genus by its large nasal fla ! 

which extend over the upper lip and conceal, on each side of the upper lip, a broad and shallow depressed area on the 
outer side of which is a deep groove connecting the mouth with one of the nostrils. None of the 12 other species haVE 
structures so arranged. Color pattern variation as well as variation in body proportions is great, however, and some 
specimens of the Caribbean-West Indian region may not be identifiable even as adults. 

I have changed an earlier opinion (Springer and Sadowsky 1970) that I held on subspecies of Scyliorhinus retife 
because of the availability of new material and because of my earlier misidentification of some specimens from the coss 
of Honduras as typical S. retifer. Scyliorhinus meadi and S. hesperius now appear to me to be fully differentiated 
species. I consider S. boa as the typical island form of the Lesser Antilles, Hispaniola, and the offshore islands of the 
coast of Venezuela, with the continental slope population of Venezuela and northwestern Colombia considered to be S 
haeckelli. 

Key to Species of Scyliorhinus 
(Not all immature specimens will be identifiable with this key.) 

1a. A depressed area of the upper lip on each side of the jaw symphysis forming broad, shallow chan-
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lb. 

3a. 

3b. 

nels underneath the nasal flaps connecting the nasal cavities with the mouth; a deep groove 
along the outer margin of each broad, shallow channel ................................ . 

No depressed areas of the upper lip and no deep grooves connecting the nasal cavities with the 
mouth " ......................... .. ..... ............. . 

Color pattern of reticulating black lines or of black lines outlining areas of dorsal saddle blotches 

No reticulating black lines in color pattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Round or nearly round white or yellow spots about the size of the dark-adapted pupil or larger, 
the spots rather uniformly distributed over dorsolateral surfaces and forming the dominant fea­
ture of the color pattern; background color brown, tan, or gray dorsally and white or yellowish 
ventrally; saddle blotches either present or absent, often not prominent in adults; black spots 
few or none .... .. .. ......... .. .......................... . 

Either no round or nearly round white or yellow spots, or, if spots present, spots not uniformly 
distributed over dorsolateral surfaces but confined to particular areas such as top of head and 
anterior pectoral region; background color either grayish or brownish; black spots present or not 
present .......................... . . ... .. ..... .... ..... . 

4a. One of the larger species of Scyliorhinus, males mature at 660 to 780 mm and may reach 950 mm, 
females mature at about 680 to 700 mm and may reach 850 mm; juveniles 300 to 310 mm long 

canlcu/a 

2 

. S retifer 

3 

4 

5 

with umbilical scars; hatching size not known ........................... S. capensis 

4b. The smallest species of Scyliorhinus, males mature at about 240 mm and may reach 292 mm, fe-
males mature at about 250 mm; young observed at about 130 mm; hatching size unknown .. S torrei 

pa. 

b. 

Saddle blotches generally inconspicuous, either weak or absent in adults or masked by large or 
small spots, either black, white, or both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Saddle blotches a conspicuous part of the color pattern 

~~a . Spots numerous, mostly smaller than eye, either black, brown, or white or in combinations of 

6 

8 

colors, usually in dense array over dorsolateral surfaces ....................... S stellaris 

lb. Spots, mostly as large as or larger than dark-adapted pupil , brown or black, not in dense array 
but generally distributed over dorsolateral surfaces ....................... . 7 

7a. Dark brown spots on lighter brown background, the spots generally round, uniform in size. not 
closely spaced, and generally distributed over dorsolateral surfaces ................ '. garman! 

7b. Blackish spots on gray background, spots not uniform in size but many about size of dark­
adapted pupil, some spots with light-colored centers, spots somewhat sparsely distributed over 
dorsolateral surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S. be,nardt 

8a. Round, white or whitish spots as large as or larger than the dark-adapted pupil confined for the 
most part to the area within the dark saddle blotches . . . . . . . . . . . . . . .. ....... he perlu 

8b. Usually no white or whitish spots, but if white spots are present then the spots not round and not 
confined to areas within saddle blotches . . . . . . . . . . . . . . .. ..... 9 
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nel underneath the nasal flaps connecting the na al cavitie with th m uth; a d p 
along the outer margin of each broad. hallow chann I 

No depres ed area of the upper lip and no deep groove conne ting the na al SVIti \l.1th th 
mouth . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 

Color pattern of reticulating black line or of black line outlining area of dor. al "addl blotrh 

No reticulating black line in color pattern . . . . . . 

Round or nearly round white or yellow spot about the ize of the dark -adapted pupil or larg r. 
the spots rather uniformly distributed over dor olateral urface and forming the dominant fea ­
ture of the color pattern; background color brown, tan, or gray dorsally and white or yellowl. h 
ventrally; saddle blotches either present or absent, often not promment in adult ; black spot 
few or none .................... ..... ....... ............. . 

Either no round or nearly round white or yellow spots, or, if spot pre ent, pot not uniformly 
distributed over dorsolateral surfaces but confined to particular areas uch a top of head and 
anterior pectoral region; background color either grayish or brownish; black pot pre. ent or not 
pre ent ..................... .. ..... ................... . 

One of the larger species of Scyliorhinus, males mature at 660 to 780 mm and may reach 9.')0 mm, 
females mature at about 680 to 700 mm and may reach 850 mm; Juvemle 300 to 310 mm long 
with umbilical scars; hatching size not known .. ................ . ....... . 

The smallest species of Scyliorhinus, male mature at about 240 mm and may reach 292 mm. f -
males mature at about 250 mm; young ob erved at about 130 mm; hatching ize unknown 

5a. Saddle blotches generally inconspicuous, either weak or ab ent in adult or masked by large or 
mall spots, either black, white, or both . . . . . . . . . . . . . . . . ......... . 

5b. addle blotches a conspicuous part of the color pattern 

6a. ~pots numerous, mostly smaller than eye, either black, brown. or white or in combination 0 

color, usually in den e array over dor olateral urface ................ . 

6b. 'pot. mostly a large as or larger than dark-adapted pupil . brown or black. not in den arr y 

la. 

ib. 

but generally di tributed over dor olateral surface ........ . .... . 
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Blacki h spots on gray background. pot;, not Uniform in "Ill' but man) bout 12 0 d r 
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9a. Color of saddle blotches not contrasting strongly with background color but made conspicuous 
by borders of black spots or broken lines, most of the spots smaller than the dark-adapted pupil S. boa 

9b. Saddle blotches not bordered by black spots or broken lines ...... ............. . . 10 

lOa. Dorsolateral color dark gray or brown with saddle blotches of darker color, the blotches some­
times with poorly defmed margins so that dorsolateral surface appears irregularly mottled; spots 
of either white or black rarely present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

lOb. Dorsolateral color medium or light gray or tan with darker but weakly contrasting saddle 
blotches; no white spots but black spots variously from size of spiracle to size of eye present . . . . . 12 

lla Head broad, its greatest width nearly equal to its length as measured from the tip ofthe snout to 
the level of the fifth gill slit; typical dermal denticles of upper dorsolateral surfaces have a strong 
central ridge which is expanded and bulbous at its anterior end, the denticles of large specimens 
with only one point, the point not notably elevated; skin not remarkably rough to touch ....... S. meadi 

11b. Head not especially broad, its greatest width about three-fourths head length; dermal denticles 
of upper dorsolateral surfaces with a strong central ridge which is not bulbous at its anterior end; 
dorsolateral denticles of large specimens with three points, the points notably elevated; skin re-
markably rough to touch ...................................... S. torazame 

12a. Length of base of anal fin as long as or longer than the distance between the bases of the two dor-
sal fins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. ceruigoni 

12b. Length of base of anal fin less than the distance between the bases of the two dorsal fins S. haeckelii 

Scyliorhinus besnardi Springer and Sadowsky 
Figures 79, 80 

Figure 79.-Scyliorhinus besnardi, 366-mm immature male para type from 190 m off northern Uruguay, USNM 204377. Drawing by Mildred. 
Carrington. 

Scyliorhinus retirer besnardi Springer and Sadowsky 1970:95, fig. 2 (continental shelf off northern Uruguay). 

Material examined. USNM 204376, 'i' , 385 mm, holotype, off Uruguay, lat. 33°26'S, long. 51°2l'W, 190 m, 2 
November 1968; USNM 204377, imm. 5, 366 mm, same haul as holotype. 

Diagnosis. Adults and sub adults of S. besnardi are distinguished from other species of Scyliorhinus by the presence 
of nearly round black spots on the dorsolateral surfaces, the spots varying in size, many of the spots as large as the dark· 
adapted pupil or larger and separated from one another by a distance as great as or greater than the diameter of the 
smaller spots except for obviously paired spots. Some spots may have lighter colored centers. Spot arrangements are 
somewhat irregular but with a tendency to occur in longitudinal rows. 
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Figure HO.-Scyliorhinus besnardi. Upper , ~R~-mm holoty pe. Lower . 170-mm paratype. 

The black spots that characterize S. besnardi are much larger than the spots of S. haeckelii and are much less 
numerous. The spots on S. besnardi do not outline the saddle blotches or the areas where saddle blotches occur as they 
do on C. boa . 

Scyliorhinus besnardi has a series (on some specimens) of prominent black spots along the middorsal line between the 
tip of the snout and the origin of the first dorsal fin . The spots are smaller than the middorsal spots on S. cervigoni of the 
opposite side of the south Atlantic . The series of middorsal spots is absent from S . boa but may be present on some S. 
haeckelii, although on S. haeckelii the spots are smaller and do not appear at all on most S. haeckelii. 

Except for color pattern I do not find significant differences between S. besnardi and other species of the group that in­
cludes S. haeckelii, S. boa, S. hesperius, and S. retifer. Juveniles of these species agree well in color pattern with adults 
so it is assumed that juveniles of S. besnardi would be recognized by color pattern . 

Scyliorhinus besnardi apparently becomes sexually mature at about 470 mm. 

Description. The teeth are mostly tridentate but additional small cusps may be present on teeth toward the jaw 
angles . The upper and lower teeth are similar in shape, the largest about 1 by 1 mm in the 385-mm female holotype. The 
teeth are in 48 to 49/42 to 45 rows. 

The dermal denticles are similar to those of S. retifer (see Fig. 8G). 
Vertebrae in five specimens 37-38 monospondylous, 122-129 total. 
Proportional measurements as percentages of the total length follow. The first figure in each set is for the 385-mm 

holotype, the figures in parentheses give the range in the 385-mm female holotype, a 338-mm female, and a 366-mm im­
mature male. 

Tip of snout to: front of mouth, 4.2, (4.1-5.4); eye, 4.2 (4.2-5.5); spiracle , 10.1 (9.6-10.6); first gill slit, 14.5 (14.5-
15.6); fifth gill slit, 19.0 (18.9-19.2); origin pectoral fin , 18.2, (17.8-18.5); origin first dorsal , 48.1, (48.1-49.7); origin 
pelvics, 39.5, (39.5-41.6); origin second dorsal, 66.0, (66.0-67 .2); origin anal , 58.5, (58.5-60.9); origin upper caudal fin 
lobe, 79.2, (77.5-79.3); anterior end cloacal opening, 41.8, (41.8-45.2). 

Greatest width of: head, 11.2 (11.2-11.5); trunk at pectorals, 8.6 (8.6-11.0); trunk at pelvics, 6.2, (6.0-6.4); trunk at 
caudal origin, 2.1, (2.1-2.8). 

Greatest height of: head at spiracles, 7.3, (6.1-7.3); trunk at pectorals, 9.9, (9.8-9.9); trunk at pelvics, 8.6, (8.4-8.7); 
trunk at caudal origin, 3.4, (3.3-3.6). 

Eyes: horizontal diameter, 3.6, (2.9-3 .6) ; distance between edges of supraorbital crest of chondrocranium, 3.5, 
(3.5-3.8); distance between upper eyelids, 6.2, (6.2-6.3). 

Spiracles: greatest diameter, 0.5, (0.5-0.7); least distance from eye, 0.8, (0.8-1.2); distance between, 7.5, (7.5-7.9). 
Mouth: width, 6.5, (6 .5-7.9); length, 3.9, (3.6-4.2); upper labial furrow, absent ; lower labial furrow, 1.2, (1.2-1. 7j. 
Nasal apertures: level of anterior ends to tip of snout, 2.5, (2 .5-3 .2); level of posterior ends to front of mouth, 0.6. 

(0.5-1.0) . 
Gill slits: height of first, 1.8, (1.5-1.9); heIght of fifth , 1.0, (1.0-1.2). 
First dorsal fin: length base, 5.7, (5 .7-6.9); length free inner margin , 2.6, (2.6-3.1); height 4.4, (4.4-5.1); length 

anterior margin, 9.1, (9.1-10.7) . 
Second dorsal fin: length base, 5.2, (5.2-5.7); length free inner margin, 2.6, (2.6-2.8); height, 2.9, (2.7-3.8); length 

anterior margin, 7.5, (7.5-8.2). 
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PelvIc fins: origin to post~rior tip, 9.9, (7 .4-10.2). 
Caudal fin: upper margin, 20.8, (20.8-22.5); anterior margin lower lobe, 9.6, (9.6-10.4). . . 
D tance betueen fin base: first and second dorsal, 12.5, (10.4-12.5); pectoral and pelVIc, 16.4, (16.1-18.2); pelVlc 

and anal, 11.1, 11.7-13.7); anal and lower caudal, 9.9, (7.9-9.9); second dorsal and upper caudal, 9.1, (4.8-9.1). 

D C IOn. The geographical range of Scyliorhinus besnardi probably overlaps that of Schroederichthys biuiw off 
the coast of Argentina and may coincide with that of Schroederichthys tenuis off Brazil. 
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Sc:rliorhinus boa Goode and Bean 
Figures 81, 82 
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Figure 81.-Scyliorhinus boa • . nO-mm female from 
3 -l m off Bonaire. W.I. 
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,. rhonu oa. J~ -mm Immature femule from .1n m off hla Los Te tigos. southeastern Caribbean. Drawing by Mildred Car 
ring Lon. 
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M Z 1335, JU\. ,about 150 mm. Barbado ,366 m, holotype; Fregata stn. 181, ad . ', 540 mm, 
\\ f Barbado ; • I, ,420 mm. near Bonaire. 384 m, Oregon stn. 4840; U NM, Imm. , 

m, r on tn. 5 3; 12 other U ~. '~1 pecimens, Le er Antille , 274 to 676 m. 

row of mall black spots that outline seven or eight dorsal saddles and may extend 
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Description. Scyliorhinus boa apparently is mature at about 550 mm , but the number of adult een I too mall to 
estimate maximum length. Newly hatched specimens were not obtained but presumably hatching occur when young 
are about 100 mm long. 

The dermal denticles, teeth, and morphometrics do not set off S. boa sharply from any other we tern Atlantic 
Scyliorhinus except the much smaller S . torrei. 

Vertebral numbers in S . boa are not now available and the numbers reported by Springer and ad ow ky (1970, table 
1) may in part refer to specimens now identified as S. hesperius. 

Following are measurements expressed as percentages of the total length for a 540-mm adult male from near Bar­
bados, first figure of each pair, and a 420-mm immature female from near Bonaire, second figure of each pair. 

Tip of snout to: front of mouth, 4.3, 4.3 ; eye, 5.2, 4.3; spiracle, 9.8, 9.5; first gill slit, 15.2, 15.0; fifth gill slit, 20.4, 
21.2; origin pectoral, 18.3, 17.4; origin first dorsal , 50 .7, 48.8; origin pelvics, 39.6, 40.5; origin second dorsal, 64. ,67. ; 
origin anal, 59.2, 59.0; origin upper caudal fin lobe, 75.9, 77.8; anterior end cloacal opening, 43.8, 42.8. 

Eyes: length opening, 3.5, 3.8; height, 0.9, 1.4. 
Spiracles: greatest diameter, 0.7, 0.6; least distance from eye, 1.1 , 0.5. 
Mouth : width, 6.8, 6.9; length, 4.6, 4.3; length upper labial furrow, not present; length lower labial furrow, 0.9, 1.4. 
Nasal apertures: least distance between, 1.9, 1.9. 
Gill slits: height of first, 1.5, 1.9; height of fifth , 0.9, 1.0. 
First dorsal fin: length base, 7.0, 6.4; length free inner margin , 2.6, 3.0; height, 5.9, 5.2; length anterior margin, 9.6, 

10.2. 
Second dorsal fin: length base, 5.7, 5.5; length free inner margin, 2.6, 2. 1; height, 3.7, 3.3; length anterior margin, 

7.6, 7.9. 
Anal fin: length base, 8.3, 7.1; length free inner margin , 2.6, 2.4; height, 3.7, 3.3; length anterior margin, 7.4, 6.2. 
Pectoral fins: width base, 5.6, 6.0; length anterior margin, 13.3, 15.0; greatest width, 9.4, 10.9. 
Pelvic fins : overall length, 11.8, 10.0; length inner margin claspers, 5.9, -; distance clasper tip posteriorly to 

pelvic fin tips , 0.6, -. 
Caudal fin: length upper margin, 24.1, 22 .1. 
Distance between fin bases : first and second dorsal , 10.2, 12.4; pectoral and pelvic, 14.4, 15.7; pelvic and anal, 

10.0, 12.1; anal and lower caudal, 8.0, 9.0; second dorsal and upper caudal , 7.0, 5.5. 

Discussion. Available material indicates that S. boa is restricted to island terraces at depths of 329 to 658 m from 
Hispaniola through the Lesser Antilles and around islands off Venezuela as far west as Bonaire . 

Scyliorhinus canicula (Linnaeus) 
Figure 83 

Figure iI:3.-Scyliorhinlls canicula. immature female 
about 290 mm. :\'orth Sea. The ,addle blo!~he, ,ho\\ n 
prominentl~' for this specimen are not con'''tentl~ pre,en! 
in S. canicula. 

Squalus canicula Linnaeus 1758:234 (habitat in oceans Europae). 
Scyllium canicula: Cuvier 1817 :124; Bonaparte 1834, fasc . 7; 1846:81. 
Catulus caniculus: Garman 1913:72. 
Catulus duhamelii Garman 1913:73. 
Scylliorhinus canicula: Collett 1905:94; Lozano Rey 1928:306, pI. 2, fig. 1, figs. 86-87; Maurin and Bonnet 1970:129. 
Scyliorhinus caniculus: Bigelow and Schroeder 1948:203; Wheeler 1969:45, figs. 13-14. 
Scyliorhinus canicula: Regan 1908a:458; Tortonese 1956:127, figs . 62-65; Bini 1967:57, figs; Springer 1973:19. 

Material examined. USNM 195851, c;, 385 mm, Bay of Genoa; USNM, seven pecimen, :\1editerranean; 
Mediterranean Sorting Center, Tunis , 51 specimens, Ceuta, Morocco; BMNH 60.4.122.13654. ad. ,510 mm Li bon; 
BMNH 1902.6.9.2, 4 0, 82-208 mm, Gulf of Genoa; BM H 1961.10.10, juv. ~, 197 mm, .290 mm. );orth ea B:\L 'H 
1962.7.30.1, juv. 0, 125 mm , NNW of Isle of Man, 68-73 m. 
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Diagno is. Scyliorhinus can icu la differs from all other specIes of the genuH in having a depreK ed area of the ~pper lip 
on both sides of the jaw symphysi that forms a channel from the naHal apertur to the mouth , the channel hidden by 
long nasal fl aps that extend just over t he edge of t he upper li p a nd a re nearly conl1uent along their posterior margina, 
separated only by a narrow attachment to the upper lip. In havi ng covered channel. from the na. 8.1 apertures ~ the 
mouth, S. canicula is like species of Haploblepharus and Ateiomyctf'rw aH well all hark r, f the famtly Orectolobldae. 
Scvliorhinus canicula differs from specIes of Haploblepharu.\ a nd A te!()myctl'ru. in lacking upper lanial furrows . It 
differs also from Haploblepharu~ In haVIng a cranllll cr('~t und from ,\tl'llJf1IH{.'ru III 110 huvlllg \I'rt 'hrlll (' kill a t lOn 

of the "l\laltese cross" type. 
Scvliorhinus eanicula has a lender nearly cylindrical Illfm with Ie tup' r than m t cylil)rh lOld except 

Atel~mvcterus. Its dorsal urfaees are covered with small dark pot ahout the i t , 01 the pu p il in a o mewhat random 
arrang~ment and usually without groups of spots or darker area lorminl( ~addle blo t he~ . Vent ral urface are un · 

marked. 
Garman (1913) described C duhamelii from tWI) specimen. : one Ir m ice, thought by (J a rman to b ' a mature male 

about 345 mm, and the other a female from the Adriatic about 430 mm (~1 ( Z 60 and . I compar d the e ty with a 
series of S canicula but did not find sIgnificant dlfterence , and the Il at maturity difler nc did n t eem to me to be 
well ""tablished although it IS po'sible that a izl' difference for the ~1 dlterran an-Adriati population d i t ingu i h 
them from Atlantic populations. 

Description. SC) liorhinus eanicula i a variable pecle with an ext en. Ive ' ographical range ibly incl udlOg 
several som{!what different populations. It may reach a len th f 730 mm Whe I r 1 9. !5) In Hrithh wa a nd both 
male and females become mature u"ually fwtween 570 ann mm (Ford 1(121 I b) In th Engh h h nn I A tud 
by Leloup and Ohvereau (1951) indicated an average of 30( Ie length lor ~ l edlt rranean COnlcula. Among 
specimens that I have mea ured, a e.'uall)" mature male fr III 01 Li bon wa" 510 mm Ion and a matu re male from near 
Ceuta, Morocco was 460 mm long. Young are about 90 to I mm long at hall;hm (Ford Ie 21). 

The color pattern of small spot rather demel)' and unIformly dl tnbut d 0\' r dar lat .ral "urfac i illu t ra ted by 
Lozano Rey (1928, pI. II, fig. I), Tortonee (1956, fig. 63), and Hini (1 1:51). 'I he pot 'eneral!' ar about the izeo the 
pupJi, most of them dark or black but 'ome white -;pot ma' be pre ent.:-'l ,t cOnlcuia do not have dar colored dorsal 
saddles but some do as shown in the accompanying illu ... tratJon (f ig. ), l'"ually comcuia chang I " color pattern 
very little during growth, but a juvenile illustratt'd b) Tortone e 09" ,fi . .) d e have a maile r numbe r f po than 
might be expected and the spot roughly Indicate the boundene of "addle blot h " a" in t 'pical boa. 

The pelvic fins of males are united along their inner margm" to lorm an apr n d al to the la pe N . Thi. apron i 
more or less developed 10 all "n orhlnU' a: well a. in. orne other yhorhlnld ner. Th I p r tiP' d not qUi ere ch 
the pelvic fin tips in camc La and the peh-ic fin. may be united all the way to their lip .. Al a fold in t he ventral ur· 
face of each pelVIC fin sel".'es to cover and almo't conceal the da~per . 

The teeth of S canicula are small with one main central cup and one or two \ery mall cu p on each ide of it. The 
teeth counted in a fe.", pecimen were in (21·23) + (1·2) + 21·23)/0 ·22) 1·3) (I ·22) \wtical roy. . In the 460-mm 
adult male from Ceuta, the longest teeth near the middle of the lower jaY> about two ro Y> Ir m the ymphy i are about 
1.2 mm high from the enamel line. The teeth of.) eUnlcula are illustrated by Lozano Hey 192 . fig, '. The dermal den· 
ticles are also shown in Lozano Rey's figure 7 

Three S. canicula from the coast of Tunis each had 37 mono pondylous vertebrae, or pr caud al, and a total of 
126 or 127 vertebrae (Quignard and Capape 1971bl. 

Measurements as percentages of the total length are given below; the fir t ligure in ea ch grou p re fe to the 460·mm 
adult male from Ceuta the second refers to the 510·mm adult male from Li bon; the thi rd li gure to apt -juvenile male 
from the southern part of the North Sea. 

TLP of snout to: front of mouth, 3.5, 3.3, 4.6; eye, 5.0, 3.9, 4,6; piracle, 9.2, .4, .6; first gill li t, 13.0, 12.7, 12.7; 
fifth gil~ ~Iit, 17.0, 17,8, 17.3; origin pectoral, 16.3, 16.9, 15.7; origin first dor ai, 48.7, 50.0, 44 .2; pe lVIC flO , 37.0,39.2, 
36.5; ongm second dorsal, 65.7, 68.6, 61.9; origin anal, 56.5, 56.8, 52. ; origin upper cauda l fin lobe , 77.6, 7 .4, 74.6; 
anterior end cloacal opening, 41.3, 45.1, 39.1. 

Greatest width of: trunk at pectoral origm, 9.3, 9.6, 8.1; trunk at pelvic origin , 6, 1, 5.9, 5. 1; caudal base, 2.0, 2.4, 
2.4. 

Greatest height of: trunk at pectoral origin , 8.3, 8.8, 8.1; t runk at pelvic origin, 9. 1, 9.8, 7. 1; caudal base , 3.7, 3.5, 
3.3. 

Eyes: length orbit (opening), 2.8, 2.9, 2.0. 
Spiracles: greatest diameter, 0.9, 0,3, 0.1; least distance from eye, 0.4, 0.8, 0.5. 
Mouth: width, 4.8, 5.9, 6.0; length , 3.5, 3.9, 3.6; length lower labial furrow, 1.9, 2.5, 1.6. 
Gill slits: height of fi rst, 2.2, 2.0, 2 .0; height of fifth , 1.0, 1.2, 0.8. 
~irst dorsal fin: length base, 5,9, 6. 1, 5.8; length free inner margin , 2.8, 3.1 ,3.0; height, 4.3, 5.1 , 5.1; length anterior 

margm, 8.7, 10.0, 9.6. 
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Second dorsal fin: length base, 5.7, 5.5, 5.1; length free inner margin, 2.8, 2.9, 2.5; height, 3.0, 4.1, 4.1; length 
anterior margin, 6.1, 7.8, 8.6. 

Anal fin: length base, 8.3, 9.4, 11.9; length free inner margin, 2.8, 2.5, 2.0; height, 2.2, 3.7, 3.6; length anterior 
margin, 3.0, 7.3, 8.1. 

Pectoral fins: width base, 5.0, 5.7, 5.6; length anterior margin, 10.4, 14.3, 12.7; greatest width, 8.7,10.4,10.2. 
Distance between fin bases: pectoral and pelvic, 15.9, -, -; pelvic and anal, 11.3, -, -; anal and lower caudal, 

10.2, -, -; second dorsal and upper caudal lobe, 6.3, -, -. 

Ford (1921) found much variation in overall length of S. canicula egg capsules taken from females landed at 
Plymouth, 55 capsules measuring from 53 to 64 mm. One capsule from Naples that I measured was 49 mm long overall or 
42.5 mm center length. 

Discussion. Scyliorhinus canicula is the best known of all scyliorhinid sharks. Its small size and adaptability to tank 
conditions have made it an important experimental animal. Writing of the species around the British Isles Wheeler 
(1969:45-46) said: "The dogfish has considerable commercial value; along with several other small sharks it is sold as 
rock eel or rock salmon. Many thousands are used annually for dissection in educational establishments. It is a popular 
angling species, although perhaps too small, too easy to catch and too relatively inedible to possess the value of other 
marine species." 

Scyliorhinus canicula is not typical of the family Scyliorhinidae in many ways. No other scyliorhinid shark in the 
world is captured in sufficient numbers to warrant commercial exploitation. Only a few species come into nearshore 
waters; Schroederichthys biuius, and perhaps its near relative S. chilensis, may be in shore waters in the Straits of 
Magellan and nearby cool water areas; Atelomycterus is taken in very small numbers in relatively shallow water by Thai 
fishermen; several species have been taken in inshore waters of South Africa but apparently in small numbers; my sam­
ple of one specimen of Aulohalaelurus came from shore waters of Western Australia; Cephaloscyllium on the coast of 
southern California comes within reach of skin divers but is normally nocturnal (Nelson and Johnson 1970). Scyliorhinus 
canicula is much more abundant and lives in shallower water than its larger neighbor S. steLlaris. Its frequent appearance 
in publications on the fauna of Tunis attests to its relative abundance there (Quignard and Capape 1971a) . It is so well 
known in the Mediterranean that Bini (1967) listed 15 non-Italian vernacular names for it and more than 25 dialect 
variants in Italian. 

Scyliorhinus canicula is found from Senegal northward along African and European coasts to southern Norway. It is a 
well-known species throughout the Mediterranean but does not enter the Black Sea (Biiniirescu 1969) or the Red Sea 
(Gohar and Mazhar 1964). As a general rule, it inhabits deeper water in the southern parts of its range or, at least may 
move into deeper water there. It is considered very common off the coast of Tunis, chiefly within the ° to 100 m depth 
range (Quignard and Capape 1971a). Tortonese (1956) noted a depth range for the Bay of Naples area out to 400 m but 
the deeper part indicated may be based on a few unusual records . In the northern sector of the species range, off the 
British Isles, the usual figures for depth range are ° to 100 m. 

Wheeler (1969:45) suggested that the species is found particularly over sandy, gravelly, or muddy bottoms and is 
caught in greatest numbers at a depth of about 55 m around the British Isles. For the little that it is worth, negative data 
do not show in general the presence of S. canicula in northern waters at depths greater than 100 m; for example, the 
species was not present in trawl hauls, mostly from 100 m or more, made on fishing banks west of Ireland (Blacker 1962) 
although S. steLlaris was taken. Because trawls do not operate successfully over sea bottom covered with large boulders it 
is not possible to conclude that S. canicula is usually absent from such areas. 

Scyliorhinus canicula is oviparous and, in the vicinity of Plymouth England, egg laying goes on throughout the year 
although probably more eggs are deposited in spring and summer than in autumn and winter (Ford 1921). Ford also 
noted that the number of males coming to the Plymouth laboratory exceeded the number of females in winter with land­
ings of females more numerous in summer. Ford did not include fishing and water temperature data, however, and cor­
rectly noted that the significance of the difference in the number of one sex over the other was not clear. The developing 
young of S. canicula and S. steLlaris have interesting similarities to be discussed under S. stellaris. 

The food of S. canicula, as shown by stomach contents, consists of a mixture of bottom dwelling invertebrates and 
small fishes (Ford 1921; Eales 1949; Azouz and Capape 1971) . Both Ford and Eales noted the presence of the whelk, Buc­
cinium. With reference to the whelk, Eales had the following comment: "Molluscs, except for Buccinium, are not well 
represented. How does the dogfish tackle a whelk? Does it swallow it whole and dissolve the shell? I have found 
lamellibranch shells and even cuttlebone undigested, but have never seen a trace of a whelk shell, though opercula are 
frequently found. Are the opercula scooped up from dead material on the sea bottom? Similarly, does the dogfish 
swallow the shell containing the hermit crab-for again, no trace of the shell remains, though the crab itself forms a large 
proportion of the food in some fish? " 

I have an explanation that appears to me to be a partial answer to the question. It is based on somewhat parallel obser­
vations that I made on stomach contents of the tiger shark, Galeocerdo cuuieri, while commercial shark fishing in the 
vicinity of the Dry Tortugas and the Florida Keys. A large proportion of the tiger sharks (which were up to 4 m long) had 
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marine snail opercula, as many as a double handful , in the pyloric end of the stomach, some of the opercula as much as 
100 mm long. I also caught at least two large tiger sharks with stomachs full of large edible conchs, Strom bus gigas, large 
whelks, Busycon sp., and a few horse conchs, Fasciolaria gigantea, all of them complete with shell and in fine condition 
although my notes do not specify whether the conchs were alive . I have examined many tiger shark stomachs that held 
partially digested conchs with no trace of shell. I caught one tiger shark with a stomach full of undigested conchs, the 
conchs complete with their livers intact but no shell at all in the shark's stomach. 

At first I thought that the shells might have been dissolved, but after some tests with shells in hydrochloric acid and 
some calculations, I concluded that the chemical digestion of up to 30 kg of shell in a full stomach was beyond the 
capacity of even a half-ton tiger shark. The procedure that I assume must be used is that the tiger shark swallows a 
number of the big gastropods which, after a time, leave their shells. Next the shark regurgitates the lot, both shells and 
animals, and then swallows the conchs again but this time without the shells. On a smaller scale I assume the procedure 
would work with S. canicula. 

The ampullae of Lorenzini, which constitute an extensive organ in the snout of all sharks of the family Scyliorhinidae 
and are present in other elasmobranch families, function as electroreceptors in elasmobranchs (Dijkgraaf and Kalmijn 
1962; Kalmijn 1966). Experimental studies reported by Kalmijn (1971) were carried out with S. canicula as one of the ex­
penmental subjects and suggest an important role of the electrical sense for locating otherwise hidden prey . Of course, 
the electrical sense is not exclusively a property of S. canicula and may even be better developed in other species. 

Scyliorhinus capensis (Muller and Henle) 
Figure 84 

Figure H4.-Scyliorhinus capensis. 4()()'mm imm a ture male , False Bay, South Africa. SAl\\ 22(i2(i. 

Scyllium capense-name only, A. Smith 1837:85. 
Scyllium. capense M.i.iller and Henle 1841:11 (Cape of Good Hope) . 
Scylwrhmus capensLS: Regan 1908a:458; Smith 1949:54, fig. 38,' Bass et al. 1975 32 f' : , 19. 19. 

Material examined. 
South Africa, 91 m. 

BMNH 1935.5.2.54, 2,560 mm, Cape of Good Hope; SAM 22626, imm. 0 , 400 mm, False Bay, 
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Diagnosis. Light-colored spots, more or less the size of the pupil , randomly distributed over the dorsolateral surfaces 
distinguish S. capensis from all other Scyliorhinus except S. torrei. The spots in S. capensis are pale yellow and often 
appear so bright as to seem luminescent (Bass et al. 1975). Scyliorhinus capensis reaches a length of over 1,220 mm ac­
cording to Smith (1949) and by size alone should be readily distinguishable from S. torrei which does not exceed 320 mm. 
In addition to the light-colored spots, S. capensis has seven to nine indistinctly outlined saddle blotches which may be 
faintly contrasting in older specimens and may be obsolete in very large ones. 

Description. The following brief description is based on one specimen, a 400-mm immature male. Distance from tip 
of snout to anterior end of cloacal opening slightly more than two-fifths total length; head and anterior trunk wider than 
deep, tapering to tail which is subcylindrical in cross section; head short, somewhat less than one-fifth total length, and 
caudal fin a little more than one-fifth total length; snout tapering, its tip rounded; nasal flaps not reaching upper lip , 
separated from one another by a distance about equal to length of moderately prominent lower labial furrows; labial 
furrows overlapped slightly by upper lip at mouth corners; pectoral fins moderately large, their corners rounded; pelvic 
fins united for about nine-tenths the length of their inner margins; first dorsal fin slightly larger than second, its origin 
over or slightly posterior to pelvic base; origin of second dorsal over posterior third of anal base; base of anal longer than 
either dorsal base. 

Teeth numerous, small, the uppers somewhat larger than lowers, mostly with five cusps but the outer cusp on each 
side very small. 

Dermal denticles characteristic of immature Scyliorhinus, but somewhat more erect than other Scyliorhinus of similar 
size, making skin rough to touch. 

Color tan dorsally with numerous pale spots and seven to nine indistinct saddle blotches; ventral surface pale without 
markings. 

Dimensions as percentages of total length (400 mm) are given below. 

Tip of snout to leuel of: anterior end nasal aperture, 3.0; posterior end nasal aperture, 4.3; front of mouth, 5.0; eye, 
5.3; spiracle, 9.5; first gill opening, 14.3; last gill opening, 19.5 ; origin pectoral , 17 .0; origin first dorsal , 47.0 ; origin 
pelvics, 40.0; origin second dorsal, 64.5; origin anal, 57.5; origin upper caudal fin, 77.0; anus, 42.5. 

Greatest width of: trunk at pectorals, 11.3; trunk at pelvics, 6.3; caudal peduncle, 2.3. 
Greatest depth of: trunk at pectorals, 9.0; trunk at pelvics, 8.5; caudal peduncle, 3.8. 
Eyes: horizontal diameter, 3.0. 
Spiracles: greatest diameter, 0.5; distance from eye, 1.3. 
Mouth : width, 7.3; length, 3.5; length lower labial furrow, 1.8. 
Gill slits: height of first, 1.8; height of fifth, 1.3. 
First dorsal fin: length base, 6.0; inner margin, 3.3; height, 6.0. 
Second dorsal fin: length base, 6.0; inner margin, 3.0; height 4.3. 
Anal fin: length base, 9.3; inner margin, 2.5; height, 3.5. 
Pectoral fins: outer margin, 14.5; width base, 6.3; greatest width, 10.5. 
Peluic fins : origin to rear tip, 11.5. 
Distance between fin bases: first and second dorsals, 11.3; pectoral and pelvic, 15.8; pelvic and anal , 10.5; anal 

and origin lower caudal lobe, 7.5; second dorsal and upper caudal origin, 7.5. 

Vertebral numbers in SAM 22626 are: total about 130, monospondylous 48, precaudal 90, caudal about 40. 

Discussion. Scyliorhinus capensis was recorded from India by Day (1889) and was included in the Indian marine 
fauna by Misra (1947), probably on the basis of Day's reference. Day's statement that the only reason for recording it 
from India was due to a stuffed specimen in the British Museum being so labelled indicates some skepticism on his part. 
Other known specimens are all from the Cape region of South Africa and it seems likely that the species occurs only in 
South African waters. 

The account of Scyliorhinus capensis by Bass et al. (1975) is based on a large number of specimens and the following 
notes are adapted from their account. 

The species was reported to range from the southwestern Cape of Good Hope area to the coast of Natal but to be rare 
off Natal. Depths of capture were from 26 to 290 m off the Cape area and from a single specimen from the Natal coast 420 
m. 

Egg capsules taken from three females were about 80 by 30 mm. Males were found to be mature from 660 to 780 mm 
and females from 680 to 700 mm, the largest male seen was 950 mm and the large~t female 850 mm long. 

Scyliorhinus cervigoni Maurin and Bonnet 
Figure 85 

Scylliorhinus stellaris: Cadenat 1950:87. 
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Figure .1. Scyliorhinus cerL'igoni, r,6.'i-mm adult male. from iO m off Senega l. Drawing by Mildred Carrington . 

:L) rhmus stellaris: Poll 1951:21, fig . 4, pI. 13, fig. 3. 
~cylliorhmus ceru!gont Maurin and Bonnet 1970:129, fig. 3 (off Senegal). 

lv!aterial exammed. USNM, ad. ~, 665 mm, off Senegal, lat. 12°03'N, long. 17°14'W, 70 m; USNM, imm. 0" , 325 mm, 
JUV. ,122 mm, Jft Portuguese Guinea, lat. 11 °25'N, long. 17°21'W, 200 m, 10 December 1963; USNM, imm. 'i' , 335 mm, 
off LIbencl., lat. 06~31'"' long. 11 °29'W, 350-500 m, 12 November 1963; USNM, 2 0" , 210-220 mm, 2 'i' , 220-240 mm, off 
Libena, ~60 m: CS~l\l, imm .. , 580 mm, off Angola, lat . 12°36'S, long. 13°12'E, 45 m. 

DwgnosLs. Scyliorhtnus ceruigoni lacks a depressed area on either side of the upper lip (groove of some authors) 
connecting the nasal opening with the mouth such as is present in S. canicula. Scyliorhinus cervigoni, as other species of 
,( liorhinus, does have a slightly overlapping upper lip at the mouth comers. It has a lower labial furrow but no upper 
·urro ..... ,'cyliorhinus cervigoni is very close to S. stellaris but differs strongly and consistently in color pattern. It has 
fewer spot than S stellaris and regularly has a series of spots of darker color along the dorsal midline in the position of 
the six to nine saddle blotches present on scyliorhinids of many genera. The spots on S. cervigoni are more or less round, 
with indefinite edges, and do not extend far on the sides. In addition to the dorsal spots, S. cervigoni has a variable 
number of smaller dark spots on the lateral surfaces but far fewer than S. stellaris , and the white spots that are usually 
present on S stellans are absent. The specimens of S. ceruigoni from the coast of Angola have fewer spots than shown in 
illUstratIOns of Maurin and Bonnet (1970) and Poll (1951). 

De -criptwn. One male that I noted under material examined was sexually mature at 665 mm, but I have found n 
records of other specimens of S. cervigoni said to be adult. Poll (1951:21) considered females 510 and 670 mm long im ­
mature. 

l\Ieasurements as percentages of total length are given below for a 343-mm immature female from the coast of Angola, 
first figure in each senes; a 265-postjuvenile male from Senegal, second figure; in parentheses I have given percentages 
for the 3 O-mm immature female type calculated from measurements by Maurin and Bonnet. 

TIp of snout to: front of mouth, 5.2, 4.9; eye, 7.0, 5.7, (6.6); spiracle, 11.1, 11.3; first gill slit, 17.5, 17.0, (17.4); fifth 
gill. lit, 22.4, 21.9; origin pectoral fin, 20.7, 20.0, (21.3); origin first dorsal, 50.1, 49.1, (52.6); origin pelvics, 44.0, 42.3, 
(43.1), origin second dorsal, 66.5, 64.9, (68.4); origin anal fin, 61.2, 58.1, (61.1); origin upper caudal fin lobe, 77.2, 76.6; 
anterior end cloacal opening, 47.5, 44.5. , 

Greatest u'idth of: trunk at pectoral, 11.1, 12.5; trunk at origin pelvics, 7.3,6.8; caudal peduncle, 2.9, 3.4. 
(ireatf':>t heIght of: trunk at pectoral origin, 10.8, 11.3; trunk at origin pelvics, 8.5, 9.8; caudal peduncle, 3.8, 4.5. 
E\es: length opening, 3.2, 4.0; height of opening, 0.9,1.1. 
Splra( If'S: greate t diameter, 0.6, 0.8; least distance from eye, 1.2,0.8. 
,\louth: width,8.7, .3; length, 4.4, 4.5; length lower labial furrow, 1.7, 1.1. 
.\ a al apertures: least di tance apart, 1.7, 1.5. 
Gill lit.. height of first, 2.3, 1.9; height of fifth, 1.0, 1.1. 
Fir t dar al fin: length base, 6.4, 7.2; length free inner margin, 3.5, 3.4; height, 4.7, 4.2; length anterior margin, 

10 2, 10~; u\erall length, (9.7). 
cond dorsal fm: length base, 5.8, 6.4; length free inner margin, 2.6, 3.4; height, 2.9, 3.4; length anterior margin, 

1, \endl length, (7.9). 

na/ fin. length ba e, .7, 10.2; length free inner margin, 2.6, 2.3; height, 3.2, 3.4; length anterior margin, 7.6,9.1; 
\cr II length, Q.2). 

P t ral fm. \\ idth base, 6.7, 6,4, length anterior margin, 13.7, 15.1, (14.7); greatest width, 9.0,11.7. 
J'dLIC [II : 0\ crall length, 9.3,10.2. 
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Distance between fin bases: first and second dorsal, 8.5, 9.8; pectoral and pelvic, 17.2, 14.0; pelvic and anal, 11.1, 
11.3; anal and lower caudal origin, 7.3, 6.8; second dorsal and upper caudal fin, 6.7, 6.0. 

Discussion. Scyliorhinus cervigoni occurs along the west coast of Africa from Senegal to Angola at depths from 45 to 
430 m. 

The few specimens available suggest that specimens from the southern part of the range have fewer small dark spots. 

Scyliorhinus garmani (Fowler) 

Halaelurus garmani Fowler 1934:235, fig. 1 (East Indies); Fowler 1941:49, fig. 1. 
Scyliorhinus garmani: Springer and Garrick 1964:86. 

Material examined. USNM 43749, '? , 240 mm, holotype, East Indies. The only specimen known. 

Diagnosis. Fowler's illustrations of Halaelurus garmani (1934, fig. 1; 1941, fig . 1) indicate the presence of an upper 
labial furrow, but his text description stated (1934, 1941), "short labial furrow only at angle of lower jaw." Examination 
of the holotype shows the text description of labial furrows to be correct. The specimen has a slight overlapping upper lip 
at the mouth corners, characteristic of Scyliorhinus. It also has a well-developed supraorbital crest or shelf so there 
seems to be no question but that an assignment to Scyliorhinus is in order. Although the specimen is probably faded, the 
spots appear much as shown in Fowler's illustrations and serve to distinguish it from other Scyliorhinus. 

Description. A species with the characters of Scyliorhinus, having broad outer nasal flaps, the middle part somewhat 
swollen and extended slightly beyond the posterior margin of the flap as a very short, barbellike lobe, its tip nearly 
reaching mouth; mouth strongly arched; teeth tridentate, similar in upper and lower jaws, the middle cusp much the 
longest, tooth bases with grooves; horizontal diameter of eye about equal to length of snout in front of mouth. 

Proportional measurements of the holotype as percentages of the total length are given below. 

Tip of snout to: front of mouth, 3.8; origin pectoral fin, 16.7; origin first dorsal, 48.3; origin second dorsal, 63.3; 
origin pelvics, 40.4; origin anal fin, 58.3; origin upper caudal lobe, 77 .1. 

Distance between fin bases: first and second dorsal, 10.0; pectoral and pelvic, 19.2; pelvic and anal , 9.2; anal and 
lower caudal, 6.3; second dorsal and upper caudal, 5.0. 

First dorsal fin: length base, 6.3; height, 4.2 . 
Second dorsal fin: length base, 6.3; height, 3.5 . 
Anal fin: length base, 10.4; height, 3.8. 
Pectoral fin: width base, 4.2; length anterior margin, 12.5; greatest width, 7.5. 
Eye: horizontal diameter, 3.8. 
Nasal aperture: least distance between, 1.3. 
Spiracle: diameter, 0.4; least distance from eye, 1.5. 
Gill slits: height of first, 2.1; height of fifth, 0.8. 

Color light tan with darker brown spots about as large as eye pupil (2-3 mm in diameter), the spots generally 
distributed over the dorsolateral surfaces of the body and on the upper or lateral surfaces of all fins; seven dorsal saddle 
blotches are indistinctly recognizeable. 

Vertebrae, from Springer and Garrick (1964), precaudal 92, caudal 40. 
Dermal denticles of dorsolateral surfaces rather erect, not closely imbricate; surface of skin rather rough to touch; den­

tides with one strong central ridge, three-pointed; one row on each side of the dorsal midline extending from the level of 
the pectoral origin to the level of the first dorsal origin, each row made up of about 25 denticles which are only a little 
larger than adjacent denticles but which are smooth with no included pigment; color of spots primarily within denticles 
rather than skin. 

Discussion. Scyliorhinus garmani is sufficiently distinctive in its color pattern and in the shape of its nasal flaps for 
recognition as a valid species. I could not find a more precisely indicated origin than type-locality "East Indies." 

Scyliorhinus haeckelii (Miranda-Ribeiro) 
Figure 86 

Catulus haeckelii Miranda-Ribeiro 1907:163, pl. 8 (25 to 30 mi off Ilha Rasa, Brazil). 
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Figure R6.-Scyliorhinus haechelii, imtnalur~ mall' holol' IH' .houl .11', nll11 lrom \ I< 11111\ ul 1(", II ,)1I111'1rO .... p •• ( .mp/l In "U 'u auona! Ill" d. 
,Jan('iro, photog'raph In l ni\('p .. it\ ..... ilO I ulIlfJ {kft.lno ~rdphil. I{ Iiof'tlrc-h fn,III\)I .. t.d' 

Scyliorhinus boa: not of Goode and Bean; Bigelow and 'chroeder 194 :204, fig. 32 (except reference to holo ype of 
boa); Springer 1966:601 (except reference to i land lope pecimen and hg. 15A). 

Scyliorhinus fernandezi Weibezahn 1953:3, fig 1 (off La Guaira. Venezuela in 37 mi. 

Material examined. USNM 186195, ad. ',345 mm. imm. ',312 mm, Imm . ,27 mm, oft French Guiana, 200·220 m' 
USNM 188061, imm. ',143 mm, off Brazil, north of Amazon River mouth, 329 m: RV Calamar tn. 413, juv. ',~ mm, 
juv. 1', 103 mm, juv. 'i, 106 mm, off Surinam, 250 m, 9 egg cap ule ' taken In arne haul a preceding juvenIle pecimen . 

Holotype. Not seen: M B 494, imm . " 316 mm, off Ilha Ra a, near Rio de .Janeiro, Brazil , 0 m; holotype 
illustrated, Miranda-Ribeiro (1907, pI. 8), Bigelow and 'chroeder (194 , fig . :32), and in thi . tudy (ft. '») 

Dtagnosis. Scyliorhinus haeckelll has well-defined addle blotche. contra ling well with the lighter colored 
background. It also has numerous small black spots generally di tributed over the dorolateral 'u rface ,the pal 
generally smaller than the dark-adapted PUPIl. It differs from ' boa in having more tTOngly contra ling addle blotche 
and in having more black spots, the spots not forming border to the addle blotche . It difter from '. be.~nordl in having 
spots smaller and more numerous and in having saddle blotche that are much more di tinct ('addle blotche weak or 
absent in S. besnardi). 

Scyliorhinus haeckelii seems somewhat more variable than other we tern AtlantiC 'C) liorhinu and eem to have 
many characters intermediate between S boa and S besnardl. It geographical range i intermediate and alo touche 
that of S. hesperius off the coast of Colombia where melani tic specimens with white pot, here regarded as atypical 
hesperius, were taken. 

The separation of S. haeckelii from S. besnardi is supported, although only weakly, by vertebral count ( ee Table 4). 

Table 4.-Numoor of monospondylous vertebrae in western 

Species 

S. torrel 
S. be.nOldl 
S. haeckelii 
S hesperius 
S boa 
S. retirer 
S. meadi 

30 31 32 33 

3 2 3 

34 35 36 37 

2 
1 4 

1 
2 
2 
2 

I 1 1 1 
3 2 1 
4 2 
5 8 7 

- 1 - 2 1 

Description. Measurements, expressed as percentages of total length, follow for a 345-mm adult male, first figure in 
each pair, and for a 99-mm juvenile male, second figure of each pair . 

Tip of snout to: front of mouth, 4.5, 6.2; eye, 6.1, 7.0; spiracle, 10.2, 13.0; first gill slit, 15.1, 18.0; fifth gill slit, 20.3, 
22.5; origin pectoral, 18.3, 21.0; origin first dorsal fin, 51.0, 48.0; origin pelvics, 42.3, 39.0; origin second dorsal, 67.6, 65.0: 
origin anal, 61.8, 56.0; origin upper caudal fin lobe, 78.3, 78.0; anterior end cloacal opening, 45.0, 42.0. 

Eyes: length orbit, 3.8, 5.0; height, 1.2, 1.4. 
Spiracles: greatest diameter, 0.6, 0.6; distance from eye, 0.9, 0.4. 
Mouth: width, 7.3, 7.5; length, 4.6, 2.5; length lower labial furrow, 1.5, 1.0. 
Nostrils: least distance between, 2.2, 2.0. 
Gill slits: height of first, 1.3,2.9; height of fifth, 0.7, 1.2. 
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First dorsal fin : length base, 5.8, 6.0; length free inner margin, 2.5, 3.0; height, 4.6, 5.0; length anterior margin, 9.6, 
10.0. 

Second dorsal fin: length base, 4.9, 4.5 ; length free inner margin, 2.6, 3.5; height, 2.9, 3.5; length anterior margin, 
7.3,8.0. 

Anal fin: length base, 8.1, 9.0; length free inner margin , 2.9, 3.0; height, 3.2, 4.5; length anterior margin, 6.7, 8.0. 
Pectoral fins: width base, 5.2, 6.0; anterior margin, 13.9, 13.0; greatest width, 9.3, 8.0. 
Pelvic fins : overall length, 10.2, 11.0; length inner margin claspers, 7.8, 4.0; reach claspers past pelvic fin tips, 1.5, 

(-3.0). 
Distance between fin bases: first and second dorsal, 10.7, 11.0; pectoral and pelvic, 17.1, 13.0; pelvic and anal, 

12.8, 12.0; anal and lower caudal fin lobe, 8.1, 7.0; second dorsal and upper caudal fin lobe, 5.8, 7.0. 

Teeth in about 23+24/22+22 vertical rows; most of teeth in 345 mm adult male with five cusps, the lateral cusps very 
short, similar in upper and lower jaws. 

Dermal denticles of dorsolateral surfaces of adults mostly three-pointed, the central point much the strongest, blades 
with three or five ridges, the central ridge strong and somewhat projecting anteriorly. 

Vertebral numbers mostly 40, but varying from 38 to 43. 

Discussion. As with other species of the genus, Scyliorhinus haeckelii is oviparous. The largest of nine egg capsules 
taken in a haul with three juvenile specimens off Surinam was 66 mm long, exclusive of tendrils, and 24 mm wide. The 
cases were smooth, transparent, amber-colored, and six contained eggs with embryos in very early stages of develop­
ment . The largest egg yolk was about 22 to 30 mm in diameter. The egg capsules were rather thick-walled with 
moderately thickened lateral margins. The tendrils were estimated to be about 150 mm long or more and were attached 
from each of the four comers of the egg capsule to pieces of coral. 

Scyliorhinus haeckelii occurs on the outer part of the continental shelf from the Venezuela-Colombia border to 
southern Brazil where it is probably replaced by S. besnardi. 

Scyliorhinus hesperius Springer 
Figures 87, 88, 89 

Figure 87. - Scyliorhinus hesperius , :J20-mm 
immature female from coast of Nicaragua. 

Scyliorhinus hesperius Springer 1966:603, fig. 15B (Caribbean coast of Panama). 

Material examined. USNM 187732, imm. 'i' , 405 mm, lat. 09°03'N, long. 81°22'W, Caribbean coast of Panama, Golfo 
de los Mosquitos, 366 to 402 m, holotype ; USNM 187730, ad. 'i' , 466 mm, near Pedro Bank, Jamaica, 530 m; USNM 
187728, imm. 'i', 333 mm, off Nicaragua, in 439 to 457 m; USNM 187688, 2 imm. 'i' , 267, 317 mm, off Honduras, 274 m; 
USNM 187729, imm. 'i', 260 mm , off Rosalind Bank, 366 m; USNM 187731, 2 imm. ~, 305, 355 mm, off Panama; 5 other 
USNM specimens, western Caribbean in 366 to 457 m. 
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A 

B 

Figure 11..- ')cy/,orhinZUi hesperiZUi. A. 260-mm immature female from 366 m off northwestern Rosalind Bank, Western Caribbean, Oregon 
.tn. 1883. B. Vicinity of Baranquilla Island off the coast of Venezuela , USNM 187688. Drawings by Mildred Carrington. 

Figure 89.-Scyliorhinus hesperius, teeth 
from upper and lower jaws of immature fe­
male about 260 mm from slope of Rosalind 
Bank, Western Caribbean. Longest upper 
jaw tooth about 0. 8 mm. Drawing by Mil­
dred Carrington. 

Diagnosis. Scyliorhinus hesperius has a distinctive color pattern of dark saddles with light colored, round or nearly 
round spots mcluded withm the saddles, the spots usually as large as the dark-adapted pupil o,r a little larger. In most 
pecimen the light colored spots are only within the saddle areas (Figs. 87, 88) but in a few specimens the pattern over 

all dor olateralsurfaces may be similar to the dappled gray of horses . The light colored spots of the 405-mm holotype are 
from 2 to 5 mm in diameter. The saddle blotches are dark gray on a lighter gray background when specimens are caught, 
but colors may become brownish after preservation. 

1 f' crzptLOn, ScylLOrhLnus hesperius is similar in size and shape to S. retifer and S. boa; first dorsal fin larger than the 
ond dorsal, its ongm over anterior end of pelvic fin base; second dorsal origin a little in advance of posterior end of 

anal fin ba e; length of anal fm base a little less than the distance between dorsal fin bases; pectoral fin origin under 
third gill slit, it greatest width equal to or a little less than, length of its anterior margin; fifth gill slit half or less than 
half length of first gill lit. 

Teeth In about 26+26121+4+21 vertical rows, mostly with five cusps in females and immature specimens (Fig. 89). 
D rmal denticle much a in ' rettfer (see Fig. 8G); some of the color pattern from melanophores in the skin but major 

dar area produced by pigments within dermal denticles. 
ollowing are mea urements given as percentages of total length . The first figure of each pair refers to a 466-mm adult 

~ male and the econd figure to a 355-mm immature male . 
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Tip of snout to: front of mouth, 4.7, 4.8; eye, 4.9, 5.3; first gill slit, 14.6, 14.6; fifth gill slit, 18.9, 18.9; origin pec­
toral fin, 18.2, 17.7; origin first dorsal fin, 50.9, 47.9; pelvic fins, 44.4, 39.4; origin second dorsal, 66.5, 64.7; origin anal fin, 
59.2, 58.5; origin upper caudal fin lobe, 77.3, 75.5; anterior end cloacal opening, 46.8, 41.7. 

Eye: length opening, 3.4, 3.3; least distance from spiracle, 0.8, 0.8. 
Mouth : width, 7.5, 7.0; length 4.0,3.7; length lower labial furrow, 1.5, 1.7. 
First dorsal fin: length base, 6.4,6.2; length anterior margin, 10.1, 10.1. 
Second dorsal fin: length base, 5.2, 4.8; length anterior margin, 8.2, 7.0. 
Anal fin: length base, 7.7, 8.2; length anterior margin, 9.2, 7.9. 
Pectoral fin: anterior margin (= length), 13.3, 13.3. 
Distance between: base first dorsal and base second dorsal fin, 9.2,10.7; nasal openings, 1.8,2.0; axil pectorals and 

origin pelvics, 20.0, 17.5. 

Discussion. No adult males were seen but a female 466 mm long was found to have four large, 20-mm diameter, eggs 
in the single developed ovary. No eggs were present in the oviducts. 

Scyliorhinus hesperius appears to be restricted to the slopes of offshore banks of the western Caribbean and the con­
tinental slopes from Honduras to Colombia. The absence of adults from trawl catches suggests that S. hesperius, like S. 
retifer, either lives largely on types of sea bottom unfavorable to trawling, or that adults are too large to catch easily in 
the trawling equipment used. 

Radiographs of eight S. hesperius show the number of monospondylous vertebrae to be from 39 to 42 (Springer 1966, 
table 1). These counts do not differ appreciably from counts for S . retifer, S. boa, and S . haeckelii. 

Scyliorhinus meadi Springer 
Figures 90, 91, 92 

Figure 90.-S cyliorhinus m eadi, 490-mm 
imma ture male from 495 m off Cape Fear, 
=".C. 

Hcyliorhinus meadi Springer 1966:600, fig . 14B (off Cape Kennedy, Fla .). 
Scyliorhinus retifer meadi: Springer and Sadowsky 1970:92. 

Material examined. USNM 188049, imm ', 247 mm, off Cape Kennedy, Fla ., 329 m holotype; USNM 188050, imm. 
~, 183 mm, imm . '?, 235 mm, same locality as holotype; USNM, 2 imm. c, 186-212 mm, off Daytona, Fla., 402-548 m; 
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Figure 91.-Scyliorhinus meadi, 190 mm from 338 m off St \ugustinc . Flu .• Combat _tn .. ;!. Dru",ng h~ r-;ann Mr·arl. 

Figure 9~. SC)'liorhinulI m eadi. \ entral ,iey, of head of 
HHI-mm male. 

UNCIMS 4958, imm. ~, 490 mm, off Cape Fear, N.C., 495 m; USNM, imm. ~, 270 mm, Santaren Channel, 548 m 
USNM 188051, imm. ~, 180 mm, off St. Augustine, Fla., in 338 m; MCZ 42986, 190 mm, off Cape Kennedy, Fla., 329 m 

Diagnosis. Scyliorhinus meadi is marked by about seven nearly rectangular saddle blotches of darker color crossin 
the dorsal midline of the head and body and by two more crossing the tail (Fig. 90. 91) A fe~ mdi tmct blotche pre -
ent on the lateral surfaces, but no definite smaller spot of hghter or darker color are pre ent. The color pattern of addle 
blotches without additional light or dark spots or reticulating lines distinguishes S. mead! from all other species 0 

Scyliorhinus, except some S . torazame of Japanese waters and possibly only some of those specimens of S . torazame tha 
have been preserved for a long time in alcohol. The available specimens of S. meadi have tails (measured from origin o~ 
upper caudal lobe) very near one-fourth total length whereas the specimens of S . torazame examined have tails near one­
fifth total length. 

Scyliorhinus meadi is a somewhat more robust species than other Scyliorhinus and has a wider head, its width nearly 
equal to the length of the head measured from the tip of the snout to the level of the first gill slit. 

The origin of the first dorsal fm in S. meadi is over or slightly in advance of the posterior end of the pelvic fin base; it is 
usually slightly posterior to the pelvic base in S. retifer. 

The nasal flaps extend nearly to the edge of the upper lip in S. meadi, but in S . retifer are separated from the upper lip 
by a distance much greater than the diameter of the spiracle. 

Description. The following descriptive notes and measurements are entirely from an apparently immature male 490 
mm TL from the Carolina coast off Cape Fear. 

Body robust; head wide, its length to fifth gill slit about one-fifth total length; body width at pectoral origin one­
seventh total length; body depth at pectoral origin one-eighth total length; caudal sector posterior to cloacal opening 
about one-half total length; upper caudal fin lobe length about one-fourth total length; snout short, broadly rounded; 
mouth wide with low arch; eye rather small; gill slits very short, height of longest about equal to one-half length of eye 
opening. 

Teeth small, in about 28+28/23+23 vertical rows, the teeth near the middle of the upper jaw with five cusps but most­
ly with three cusps laterally. 
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Dorsolateral dermal denticles with three ridges on blade, the central ridge expanded and bulbous at the anterior end 
as in adults of S. retifer, the lateral ridges not terminating posteriorly in points as in smaller S. meadi and in adults of S. 
retifer. 

Monospondylous vertebrae 47, precaudal 90, and caudal 37; total number of vertebrae 127. 
Dorsolateral surfaces gray with strongly contrasting darker, gray-black saddle blotches with some alternating lateral 

blotches; no blotches outlined by solid dark lines or spots; no small dark or light spots within blotches or in spaces 
between blotches; ventral surfaces grayish-white, without markings; pigments producing darker color of saddles mostly 
carried within dermal denticles. 

The following measurements are given as percentages of the total length, 490 mm. 

Tip of snout to: front of mouth, 4.2; eye, 5.3; spiracle, 10.6; first gill slit, 15.3; fifth gill opening, 19.6; origin pec­
toral fin, 18.4; origin first dorsal fin, 49.0; origin pelvic fins, 42.5; origin second dorsal, 65.9; origin anal, 60.2; origin upper 
caudal fin lobe, 75.5; anterior end cloacal opening, 46.9. 

2.4. 
Greatest width of: head, 14.3; trunk at pectoral origin, 14.3; trunk at pelvic origin, 7.1; trunk at caudal peduncle, 

Greatest height of: head, 12.7; trunk at pectoral origin, 12.7; trunk at pelvic origin, 9.4; caudal peduncle, 3.7. 
Eye: horizontal diameter, 3.1; vertical diameter, 0.8. 
Spiracles: greate t diameter, 0.7; least distance from eye, 1.0. 
Na aL apertures: least di tance apart, 2.0; least distance nasal flap to upper lip, 0.4. 
Mouth: width, 8.0; length, 4.5; length lower labial furrow, 2.4. 
GilL sLits: height of first, 1.6; height of fifth, 1.0. 
First dar al fin: length base, 6.9; length free inner margin, 3.1; height, 6.1; length anterior margin, 11.2. 
'ecand dar al fin: length base, 5.5; length free inner margin, 3.3; height, 3.7; length of anterior margin, 8.6. 

AnaL fin: length base, .6; length free inner margin, 2.4; heIght, 3.9; length anterior margin, 8.6. 
PectoraL fms: width base, 6.5; length anterior margin, 14.9; greatest width, 10.8. 
PeLUlC fins: overall length, 12.0; inner margin clasper, 4.7; outer margin clasper, 1.7; distance tip of clasper 

anterior to pelvic fin tip, 3.1. 
DL tance betu'een fin bases: first and second dorsal fins, 9.7; pectoral and pelvic, 18.8; pelvic and anal, 10.0; anal 

and lower caudal, 7.6; econd dorsal and upper caudal, 4.9. 

DLSCU sian. When cyLiarhmus meadi was described in 1966 there were some doubts about its validity because only 
ix juvenile and po tjuvenile specimens, 183 to 270 mm long, were known. Later S. meadi was treated as a subspecies of 
• retLfer by Springer and adowsky (1970). In July 1970, the University of North Carolina Institute of Marine Sciences 

collected a 490-mm specimen which greatly increases knowledge of the species. 
The cla per of the 490-mm specimen are very small, and if this specimen is representative of normal growth and 

development of S. meadi, then S. meadi must be a large species, larger than any other western North Atlantic 
scyliorhinid. It is possible that the specimen may be an adult female although the condition of a female having partly 
developed cla per (Compagno and Springer 1971:624) is not known to be common. 

Scyliorhinus meadi is now known from 329 to 548 m and from Cape Fear, N.C., southward to the Santaren Channel 
between Cuba and the Bahama Bank. 

Scyliorhinus retifer (Garman) 
Figure 93 

Scyllium retLferum Garman 1880:223 (off Delaware Bay in 163 m). 
Scyliorhinus retifer: Jordan and Evermann 1896:25; Regan 1908a:457; Bigelow and Schroeder 1948:207, fig. 33; Springer 

1966:602, figs. 2, 6, 7. 
ScyLiarhinus retifer retifer: Springer and Sadowsky 1970:88. 

Material examined. MCZ 825, <3, 307 mm, off Virginia, holotype; USNM 33499, imm. 0, 320 mm, south of Martha's 
Vineyard Island; RV Silver Bay stn. 2173, 11 ad. 0, 365 to 410 mm, imm. 0, 385 mm, 5 ad. '?, 350 to 420 mm, more than 
500 juveniles, 100 to 225 mm , mostly 100 to 150 mm, off Nags Head, N.C., in 183 m, 19 July 1960; more than 100 
specimens, USNM, from Gulf of Mexico, mostly off Pensacola, Fla. 

Diagnosis. Scyliarhinus retifer differs from all other species of the family, except Cephaloscyllium fasciatum from 
the South China Sea, in having a color pattern of black lines that outline dorsal saddles and sometimes extend over the 
lateral surfaces as a reticulum (Fig. 93). The nasal flaps in S. retifer do not reach as far as the edge of the upper lip as 
they do in all specimens of S. canicula and in some specimens of S. stellaris, S. cervigani, and S. meadi. The color 
pattern in S. retifer is distinctive in juveniles of 100 mm, about hatching size, to the largest adults. 
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Figure 93.-Scyliorhinus retifer. A. Drawn from 455-mm female. B. Drawn from 380-mm female. Both specimen from 365 to 385 m off Pen­
sacola, Fla. Drawings by Mary Wagner. 

Description. Bigelow and Schroeder (1948:210) measured specimens up to 430 mm. The largest specimen I have seen 
was 465 mm long. The number of tooth rows varies independently from the size of the shark from about 
21 +0+21/20+0+20 to 26+2+26/22+4+22. Denticle size, shape, and spacing changes with growth of the shark with 
small denticles replaced by larger ones that tend to fill in spaces (see Springer 1966, fig. 6). Monospondylous vertebrae in 
counts from radiographs ranged from 39 to 43, mean 41, in 45 specimens. The total number counted was 122 to 134, mean 
128. 

Measurements for the largest female S. retifer, 465 mm, are given here as percentages of the total length, first figure of 
each pair. The second figure is for a juvenile female 173 mm. 

Tip of snout to: front of mouth, 4.5, 5.8; eye, 4.5, 5.8; first gill slit, 15.9, 14.4; fifth gill slit, 20.4, 18.5; origin pec­
toral fin, 18.3, 17.3; origin first dorsal fin, 51.0, 46.2; pelvic fins, 41.7, 40.4; second dorsal, 62.5, 63.0; anal, 60.7, 57.8; 
origin upper caudal fin lobe, 76.1, 76.8; anterior end cloacal opening, 43.6, 41.0. 

Eyes: length orbit, 4.3, 4.0; height, 1.2, 1.4. 
Nasal apertures: least distance between, 1.5, 2.3. 
Mouth: width, 7.2, 8.1; length, 4.3, 4.0; length lower labial furrow, 1.9, 1.7. 
Gill slits: height of first, 1.9, 1.7; height of fifth, 0.9, 0.9. 
First dorsal fin: length base, 6.0, 6.4; length anterior margin, 9.7, 8.1. 
Second dorsal fin: length base, 5.2, 4.6; length anterior margin, 7.2,6.4. 
Anal fin: length base, 6.5, 6.9; length anterior margin, 6.5, 6.9. 
Outer margin pectoral: 15.0, 11.6. 
Distance between first and second dorsal fin bases: 11.2, 11.0. 

Discussion. Scyliorhinus retifer is not uncommon from George's Bank off Massachusetts southward along the 
continental slopes to Nicaragua. At the northern end of its range, it is occasionally taken on the continental shelf but in­
habits deeper water southward to depths more than 450 m. Its distribution appears to be irregularly interrupted by areas 
where it is very uncommon and adults of the species are rarely taken in trawls. Springer and Sadowsky (1970) suggested 
that S. retifer adults prefer rough bottom areas generally considered by fishermen as not suited to trawling. One trawl 
haul off Cape Hatteras produced a huge number of newly hatched and very small S. retifer suggesting that egg laying 
may be concentrated in specifically limited nursery areas. 

The stomachs of 16 adults and a sample of a dozen young taken in one haul off Nags Head, N. C., were examined. All 
stomachs were empty except for small pebbles about 3 to 8 mm in diameter which were present in about half the 
stomachs. One possibility is that the stones were taken on as ballast. 

Scyliorhinus retifer inhabits water that is near lOoC. The extremes recorded for bottom water temperatures where S. 
retifer were caught ranged from 8.5° to 11.3°C off the Carolinas and also off Pensacola, Fla. 
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Scyliorhinus stellaris (Linnaeus) 
Figures 3, 94 

Figure 94.-Scyliorhinu.s stellaris, a typical dark phase, immature fema le, 32~ mm. Adriatic Sea. For more common color pallern sec Bini 
(1967 :~9) a nd Lozano Rey ( I 92H. fig. 2). 

Squalus stellaris Linnaeus 1758:235 (Habitat in Mari Europae) . 
Scyllium catulus: Muller and Henle 1841:9. 
Scyliorhinus stellaris: Regan 1908a:457; Tortonese 1956:130, figs. 66-69; Bini 1967:59, figs; Wheeler 1969:44, fig. 15; 

Springer 1973:19. 
Catulus steliaris: Garman 1913:75. 

Material examined. USNM 28461, imm. 3, 320 mm, Livorno; USNM, 6 imm., Europe; USNM, 2 imm., Adriatic; 
SMNH, 6 imm., egg cases, European waters; USNM 34352, imm. 3, 370 mm, Venice; USNM 163354, juv. 3,167 mm, 
Straits of Messina, Italy. 

Diagnosis. Scyliorhinus stellaris has no depressed areas of the upper lip with grooves or channels connecting the 
nasal apertures with the mouth and by this lack can be distinguished from S. canicula. Post juvenile S. stellaris are 
profusely spotted with small dark spots, often with some white spots, and sometimes with distinct dorsal saddle 
blotches. It is thus easily separated from S. cervigoni which has relatively few dark spots, no white spots, and often no 
trace of saddle blotches. 

Description. Scyliorhinus stellaris is one of the larger species of the family, reputed to reach a length of 1,500 mm 
(Poll 1951; Wheeler 1969) in the northern part of its range but only about 750 mm in the Mediterraneai (Tortonese 1956; 
Bini 1967). 

The color pattern of S. stellaris is variable but, as a general rule, many of the darker spots are larger than the dark­
adapted pupil and some may have light-colored centers. Some may be crescent-shaped, similar to spots of S. besnardi. 
The illustration used here (Fig. 94) was drawn from an unusually dark specimen. The color pattern shown in the illustra­
tion accompanying Bini's (1967:59) account of the species is more representative of the species. 

In S . stellaris the origin of the first dorsal fin is usually over or slightly in advance of the posterior end of the pelvic fin 
base. 

The nasal flaps are moderately large and fully cover the posterior openings of the nostrils but usually do not quite 
reach the edge of the upper lip. As in all Scyliorhinus, except S. canicula, S. stellaris has, within the nasal flap, a conical 
swollen area, the tip of which, in S. stellaris but usually not in other species, may extend slightly past the edge of the 
flap. Garman (1913:75) called this a rudimentary cirrus. For Garman the cirrus was the structure here called a barbel. 

The dermal denticles, at least in immature S. stellaris, are moderately erect with the central posterior points of the 
tridentate blades very long, lateral points short, and with the blades directed upward to some extent. I have not seen 
adults but assume that change in denticle form during development is similar to that described by Ford (1921, figs. 10 to 
15) for S. canicula and by Springer (1966, fig. 6) for S. retifer. 

Two roWs of enlarged denticles, one rowan each side of the dorsal midline, extending from the level of the spiracles to 
the level of the first dorsal fin, are present on newly hatched S. stellaris (Ford 1921, figs. 5, 6) but disappear during post­
juvenile development. 

The teeth are comparatively small, mostly tricuspid, with the central cusp much the longest. 
Following are measurements of a 370-mm immature male and a 167-mm juvenile male from Italy expressed as per­

centages of the total length, the first figure in each pair refers to the 370-mm specimen. 
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Tip of snout to: front of mouth, 3.8, 4.2; eye, 4.1, 4.8; first gill slit, 14.1, 12.6; fifth gill slit, 19.2, 18.6; origin pee· 
toral fin, 17.3, 17.4; first dorsal fin, 50.0, 47.3; pelvic fins, 43.2, 39.5; second dorsal fin, 65.4, 62.3; anal fin, 59.5, 53.9; 
origin upper caudal fin lobe, 77.0, 73.7; anterior end cloacal opening, 46.0, 43.7. 

Eye: length, 3.5, 3.0; distance eye to spiracle, 1.1,0.9. 
Nostrils: least distance between, 1.4,0.9. 
Mouth: width, 6.8, 7.2; length, 4.3, 3.0; length lower labial furrow, 2.2, 1.8. 
Gill slits: height offirst, 1.6, 1.8; height of fifth, 0.9, 0.6. 
First dorsal fin: length base, 7.0, 6.6; length anterior margin, 10.5, 8.4. 
Second dorsal fin: length base, 6.5, 6.6; length anterior margin, 9.2, 6.6. 
Anal fin: length base, 9.7, 10.2; length anterior margin, 7.8, 7.8. 
Distance between fin bases: first and second dorsals, 8.6, 9.0; pectoral and pelvic, 20.5, 17.4. 

Discussion. Scyliorhinus stellaris is oviparous and produces large, smooth-surfaced and thick-walled, egg capsules 
which, in the vicinity of the British Isles, may be attached to objects on the bottom in favorable nearshore situations. 
The egg capsules have thickened lateral margins (Fig. 3) and are larger than egg capsules of most other scyliorhinid 
speCIes. Although data on reproductive patterns are lacking for many species of the family Scyliorhinidae, it appears : 
that species producing heavy-walled capsules, such as does S . stellaris, have rows of enlarged denticles during the 
hatching period . Presumably these denticles may function to assist the fully developed young to escape from the capsule 
as observed by Grover (1974) for Cephaloscyllium ventriosum. 

Ford (1921) found stomachs of S. stellaris to contain mostly small fishes, crustaceans, and squids. In Ford's series of 18 
stomachs, 3 contained Scyliorhinus canicula. 

Scyliorhinus torazame (Tanaka) 
Figures 95, 96 

Figure 95 .-Scyliorhinus torazame, 333-mm female from Japan, SC 5:l:3i1(). Drawing by ;\[ary Wagner. 

Figure 96.-Scyliorhinus torazame, ventral view of pelvic area 
of a ~~O-mm adu lt male from Japan to show claspers and sur­
rounding pelvic fins. 

Catulus torazame Tanaka 1908:6, pI. 2, figs. 2A, 2B (Misaki, Japan); Garman 1913:77; Kamohara 1952:5. 
Scyliorhinus rudis Pietschmann 1908a:133; 1908b:699, pI. 1, fig. 3; Regan 1908a:457. 
Halaelurus rudis: Tanaka 1911:13, pI. 3, fig. 12. 
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Halaelurus torazame: Schmidt 1930a:225; 1930b:48. 
Scyliorhinus torazame: Fowler '1941:16; Nakaya 1975~15, figs . 4-9. 
Scylliorhinus torazame: Mori 1952:5. 

Material examined. USNM 161523-161526, 2 ad. t , 460 mm, 2'i' , 430, 410 mm, Hakodate, Japan; USNM 22558, 'i', 
350 mm, Miuramisak, Japan; USNM 104945, imm. 'i' , 233 mm, Cape Tsiuka, Japan; MCZ 35309, ad. t, 465 mm, Japan; 
FMNH, 'i', 417 mm, between Oshima and Idzu, Japan, Owston 934; FMNH, ad. t , 440 mm, Sagami Sea, Japan, Owston 
1218; UMMZ 179027, juv., 115 mm, Nagasaki, Japan; UMMZ 179037, 5 specimens, 205-490 mm, Mutsu Bay, Japan; 
UMMZ 179029, 8 specimens, 240-350 mm, Fusan, Korea; BMNH 1936.7.29, 3 ad. t, 410 to 440 mm, Sagami Channel, 
Japan . 

Diagnosis. Scyliorhinus torazame has no depressed areas of the upper lip or channels connecting the nasal apertures 
with the mouth. Its nasal flaps do not extend as far back as the upper lip as they do in S. garmani. Its dermal denticles 
are large and erect in comparison with denticles of other sharks especially in the middorsal region and make the shark 
rougher to touch than any other species of Scyliorhinus. Its color pattern consists of a series of six to nine saddle blotches 
in addition to which there may be many more or less irregular markings of both black and white (Fig. 95). In most of the 
smaller specimens in collections, however, only the saddle blotches show. I do not know whether the loss is from preser­
vation or whether some of the markings only appear after growth. 

As with other species of Scyliorhinus, S. torazame has no upper labial furrow. It does have a small tab from the upper 
lip overhanging the lower lip but the structure is inconspicuous and S. torazame has often been confused with 
Halaelurus buergeri. Halaelurus buergeri has very small or short labial furrows that sometimes are very inconspicuous or 
even absent. The two species can easily be distinguished because S. torazame has a supraorbital crest whereas H. 
buergeri has none. 

The only other Scyliorhinus of the Pacific, S. garmani, is known from only one specimen which differs from S. 
torazame in having broad and long nasal flaps reaching the edge of the upper lip and in having a color pattern including 
randomly distributed brown spots about the size of the eye . 

Description. Scyliorhinus torazame is a rather small species; males are mature at about 400 mm and may reach a 
length of nearly 500 mm. The skin is rough to touch due to comparatively large and hard denticles which are nearly erect 
on the dorsal surfaces. 

The pelvic fins of adult males are united along their inner margins to form an apron, as in other species of 
Scyliorhinus, and they envelop the relatively large claspers for their entire length to the origin of the anal fin (Fig. 96). 
The pelvic fins of adult females are united along most of their inner margins but are only a little more than half the 
overall length of pelvic fins of the adult male. I assume that with the onset of sexual maturity the pelvic fins grow rapidly 
as do the claspers of most or perhaps all sharks. I have not seen specimens of other sharks for which the apron has grown 
to keep pace with comparatively large claspers . The claspers are provided with a long row of hooks along the margin of 
the exorhipidion (for illustration see Schmidt 1930b). 

The smaller specimens I have seen had moderately well-defined saddle blotches but most of the adults were mottled 
with saddles obscure. Most specimens have small light-colored spots about the size of the eye variously distributed over 
the dorsolateral surfaces both inside and outside of the saddle blotches. Tanaka's (1908, pI. 2) illustration of the species 
shows white spots in a somewhat regular pattern outlining borders between dark and light areas , but the number of light 
spots on the specimens I have seen varies from many to none at all . 

The teeth are mostly tridentate but a few have additional small marginal cusps. 
Following are measurements expressed as percentages of total length of a 480-mm adult male (first figure in each 

pair), and of a 417-mm female (second figure). 

Tip of snout to: front of mouth, 3.5, 3.6; eye, 4.0, 3.8; spiracles, 7.1, 7.9; first gill slit, 12.9, 12.5; fifth gill slit, 18.1, 
18.5; origin pectoral fin , 17.3, 16.5; origin first dorsal, 49.0, 50.4; pelvic fins, 36.5, 40.8; origin second dorsal, 66.2, 66.4; 
origin anal, 60.4, 60.0; origin upper caudal fin lobe, 77.0, 76.0; anterior end cloacal opening, 43.3, 43.6. 

Greatest width of trunk at: pectoral origin, 10.4, 11.0; pelvic origin, 6.2, 7.4; caudal origin, 2.1, 2.4. 
Greatest height of trunk at: pectoral origin, 10.4, 9.4; pelvic origin, 8.5, 8.6; caudal origin, 2.9, 3.1. 
Eyes: length, 3.1, 3.4; height, 1.0, 0.7 . 
Spiracles: greatest diameter, 0.8, 0.5; least distance from eye, 0.8, 0.7. 
Mouth: width, 7.9, 7.7; length, 3.3, 3.1; length lower labial furrow, 0.8, 0.5. 
Nasal apertures: least distance apart, 1.9, 1.4. 
Gill slits: height of first, 1.5, 1.2; height of fifth, 0.6, 0.6. 
First dorsal fin: length base, 6.9, 6.5 ; length free inner margin, 2.1, 2.2; height, 3.1, 3.1; length anterior margin, 8.7, 

10.5. 
Second dorsal fin: length base, 5.6, 5.5; length free inner margin, 2.1, 2.2; height, 3.1, 3.1; length anterior margin, 

6.5,7.0 . 
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Anal fin: length base, 7.9, 7.7; length free inner margin, 2.3,1.9; height, 3.3, 3.1; length anterior margin, 6.0, 7.0. 
Pectoral fins: width base, 6.2, 5.8; length anterior margin, 11.2, 8.1; greatest width, 8.7,8.2. 
Pelvic fins: overall length, 19.6, 11.5; outer margin claspers, 9.8, -; inner margin claspers, 13.3, -; extent fin tips 

past tips of claspers, 1.7, -. 
Distance between fins: base first dorsal to base second dorsal, 9.8, 9.8; tip of pelvics to origin anal, 2.3, 7.4; tip of 

second dorsal to origin upper caudal lobe, 5.0, 3.1. 

Nakaya (1975, table 3) reported 33 to 38, mode 35, monospondylous vertebrae in 99 Scyliorhinus torazame. 

Discussion. Tanaka stated (1908:8) that the "tiger shark," S. torazame, was very common at Misaki, Sagami, 
Japan. Kamohara (1952:5) noted that it was very rare off Shikoku Island, southern Japan. Mori (1952:18) recorded the 
species from Pusan, Korea, and from Quelpart Island. Nakaya's (1975:21) comprehensive account of distribution gave 
the geographical range as also including Shantung and Shanghai, China, and Negros Oriental Province, Philippines. 
Nakaya's Philippine record should not be accepted without verification, and its great distance from other recorded cap­
tures suggests that the Philippine record may have been based on another species, possibly Scyliorhinus garmani. It 
appears from the literature that the species may be locally common in suitable habitats off the northern Japanese 
islands, Korea, and the northern coast of China, somewhat less common or rare around the southern islands of Japan, 
and doubtfully occuring south of lat. 30'N. 

White (1937:107) reported two specimens from Japan including a female with "egg cases in oviduct." Nakaya's 
(1975:18-22, 83) description of the development of S. torazame shows the species to be oviparous (single oviparity), 
hatching at a length somewhat greater than 79 mm from a translucent, yellow, and smooth-surfaced egg capsule about 
55 by 19 mm. Nakaya found both sexes of Hakodate specimens under 360 mm to be immature and most of those over 390 
mm to be mature. 

Scyliorhinus torrei Howell-Rivero 
Figure 97 

Figure 97.-Scyliorhinus torrei, 258-mm adult female from 457 m in Santaren Channel between Great Bahama Bank and Cay Sal Bank. Draw. 
ing by Mary Wagner. 

Scylliorhinus torrei Howell-Rivero 1936:43, pI. 9 (off Havana, Cuba). 
Scyliorhznus to.rrei: Bigelow and Schroeder 1948:211, figs. 34, 35; Springer and Bullis 1956:{0; Bullis and Thompso 

1965:17; Sprmger 1966:598, fig. 14A; Springer and Sadowsky 1970:85. 

Material examined. USNM 157845, ad. 0, 254 mm, 'i', 252 mm, Santaren Channel off north coast of Cuba, 457 m, Ie 
July 1955; USNM, about 20 additional specimens. 

Diagnosis. Dorsal surfaces tan or brown with many randomly distributed light-colored round spots as large as 0 

larger than the diameter of the pupil. Dorsal saddle blotches of slightly darker brown are faintly visible in larg 
specimens but more prominent in smaller individuals. Scyliorhinus torrei is the smallest species of Scyliorhinus length 
not exceeding 320 mm. ' 

In combination the light brown color, randomly distributed small spots of lighter color and the small size at maturit 
distinguish this species from all other Scyliorhinus. ' 

The first dorsal fin is larger than the second dorsal, the first dorsal origin over the posterior end of the pelvic base an ' 
the second dorsal ori~n over the posterior end of the anal frn base. In comparison with adults of other species a 

cylwrhznus, S. torrel has somewhat smaller frns and a shorter snout. In adult male S. torrei the extent of union of th 
pelvic fins to form an apron varies as do the lengths of the calcified claspers (Springer 1966:599). Within the genu 
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SC) iiIJrhllw . apron development l~ mn t cOl1lr)lete m." torazame and I t complet In t Jrr I (I p r h 
exten~ively developed in '. torazame but are poorly developed in ,,' torrer. 

[)('scriptlOn. Adult male of Scylwrhtnu8 torrei are immature at 220 mm but may b xually mature t 2 
The teeth are in 20+20/19+ 19 to 23+23/20+2+20 vertical rows.'hape of teeth and dermal denticle do n t dIn 
from those in other specie~ of . ...,'cyli()rhlnu.~. 

Following are measurements expressed as percentages of total length. The fi t figure of ea h erie i for a mm 
adult male, the second figure for a 256-mm adult female. and the third for a 129-mm young male. 

Tip of snout to: front of mouth, 3.5, 3.9, 4.7; eye, 4.3, 4.7, 5.4; fir t gill lit, 14.5, 14.1, 14.7: fifth gill Itt, 1 .0, 1 .0, 
17.0; origin pectoral fin, 16.8, 17.2, 16.3; origin first dorsal fin, 48.4, 49.2. 45.7; origin pelvic fin ,3 .3,3 .5,37.2, cond 
dorsal. 65.6, 67.6, 63.6; anal, 57.0, 57.4, 56.6; origin upper caudal, 77.3, 78.9, 75.2; anterior end cloacal opening, 41. 
41.0, 39.5. 

Eye: horizontal diameter, 3.1, 3.5, 3.1; least distance from spiracle, 0.8,1.2, O .. 
Mouth: width, 6.6, 6.6, 7.8; length, 5.5, 3.5, 4.7; length lower labial furrow, 1.6,2.0.3.1. 
Gill slits: height of first, 1.6, 1.6, 1.6; height of fifth, 0.8, 0.8, 0.2. 
Distance apart: nostrils, 2.0, 1.6, 2.3; bases of first and second dorsal fins, 11.3. 14.5, 10.9: ba. e. pectoral and 

pelvic, 27.0, 28.1, 25.6. 
First dorsal fin : length base, 5.9, 6.2, 7.0; length anterior margin, 8.2, 8.6, 7.8, 
Second dorsal fin: length base, 4.3, 4.3, 4.7; length anterior margin, 5.1, 5.1, 4.7. 
Anal fin: length base, 9.4, 8.2, 8.5; length anterior margin, 5.9, 5.5, 6.2. 
Pectoral fins: length anterior margin, 10.9, 11.3,8.5. 

The number of monospondylous vertebrae in the three specimens for which mea urement were given wa. :n and 33. 
eries of 11 had from 30 to 34 monospondylous vertebrae. 

Discussion. Neither egg capsules nor newly hatched young have been identified. 
Specimens have been collected only from depths of 229 to 550 m off the north coast of Cuba, Jupiter Inlet, Fla., and 

the Virgin Islands. 
In having a color pattern of light-colored spots on a light tan background, adults of torrei and ::::'chroederlchth 

maculatus are identical. These two species are known only from small geographIcal range in the We. t Indian region . 
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