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Introduction

This paper, the third of a series on the sharks of the east coast of southern Africa, reviews
the Carcharhinidae (excluding the genera Carcharhinus and Mustelus) and Sphyrnidae as
recorded in this region. The first report (Bass, D’Aubrey and Kistnasamy 1973) treated the
genus Carcharhinus as well as giving a general introduction to the series, a summary of the
physical environment of the study area, and a key to the families of sharks. The
Scyliorhinidae and Pseudotriakidae were treated in the second report (Bass, D’Aubrey and
Kistnasamy 1975).

The east coast of southern Africa is arbitrarly defined here as ranging from Beira in the
north-east to Knysna in the south-west (fig. 1). Three of the sharks treated here (Ctenacis
Jfehlmanni, Iago omanensis and Hemigaleus sp.) have not been recorded from the study area
but do occur further to the north and may well be added to the list of southern Africa
ichthyofauna in time to come. Our knowledge of the genus Mustelus in southern African
waters is still confused and the present report treats this group only at the generic level.
The genus Hypoprion has been recorded from East Africa (Ginther 1870) and Bass,
D’Aubrey and Kistnasamy (1973) included it in a key to the carcharhinid sharks likely to
be found off the east coast of southern Africa. Hypoprion is not included here, as examination
of the only specimen of the genus recorded from the western Indian Ocean, the type of
Hypoprion playfairii Gunther, 1870 (BMNH type, no other number) showed this specimen
to be similar to Carcharhinus melanopterus in all ascertainable respects. The tooth count

given in the original description was 29 and differs markedly from that usually found
in C.melanopterus ( 12;1_(:;1:_21—112 ; see Bass, D’Aubrey and Kistnasamy 1973). Our
12—1—13

count of this specimen was and we conclude that Hypoprion playfairii is a junior

12—1—12
synonym of Carcharhinus melanopterus (Quoy and Gaimard, 1824).

Generic and familial relationships in galeoid sharks have recently been clarified by the
work of Compagno (1970, 1973 a, b, c). The group of sharks so far covered in the present
series (Scyliorhinidae, Pseudotriakidae, Carcharhinidae, Sphyrnidae), described as the
scyliorhinid line by Bass (1972) and as the order Carcharhiniformes by Compagno (1973c),
includes a continuous morphological gradient ranging from sluggish, bottom-living forms
(scyliorhinids) through somewhat faster demersal types (“lower” carcharhinids) to fast
pelagic forms (“higher” carcharhinids and sphyrnids). Some of the typical characters of
these morphological grades are summarised in table 1. The relationship between the
classification of the order Carcharhiniformes of Compagno (1973¢) and that foliowed in
the present series is as follows (only genera covered in this series are listed here; those
marked with an asterisk have not yet been recorded from the east coast of southern Africa):
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Present Classification of”
Genera classification Compagno (1973c)
Apristurus*, Cephaloscyllium, Family Scyliorhinidae Family Scyliorhinidae
Halaelurus, Haploblepharus,
Holohalaelurus, Poroderma, Scyliorhinus
Pseudotriakis* Family Pseudotriakidae Family Pseudotriakidae

Eridacnis, Ctenacis* Family Carcharhinidae
Scyliiogaleus

Mustelus, Triakis

Iago*

Galeorhinus, Hypogaleus

Family Proscyllidae
Family Triakidae
Tribe Scylliogaleini
Tribe Triakini
Tribe Iagini
Tribe Galeorhini
Family Hemigaleidae

Hemigaleus* Subfamily Hemigaleinae

Hemipristis Subfamily Hemipristinae
Family Carcharhinidae

Galeocerdo Subfamily Galeocerdinae

Triaenodon, Negaprion, Prionace, Subfamily Carcharhininae

Loxodon, Rhizoprionodon, Carcharhinus

Sphyrna Family Sphyrnidae Family Sphyrnidae

Materials and methods

Collection of material

Present study material has been collected haphazardly where and when available, rather
than on the basis of regular sampling at specific localities. The bulk of the specimens have
come from anti-shark nets at bathing beaches, commercial trawlers, and line fishermen.
Others have been taken by surf anglers and, in a few cases, by skin divers. The collections
of the British Museum (Natural History) (BMNH), the South African Museum in Cape
Town (SAM) and the J. L. B. Smith Institute of Ichthyology at Rhodes University,
Grahamstown (RUSI) have been of particular help.

Methods

Specimens were photographed and weighed before being measured in detail. A skin
sample was taken from the side below the first dorsal fin and the jaws were removed for
examination and, in many cases, preservation. At least one example of each species (except
Ctenacis fehimanni, lago omanensis, Triakis natalensis, Hemipristis elongatus and Hemigaleus
sp.) has been preserved in the collection of the Oceanographic Research Institute in Durban.
When necessary, vertebral counts of these preserved specimens were made by means of
X-ray photographs.

In the more abundant species the number of sharks measured in detail was limited to an
adequate sample of each sex over the size range observed. Only the total length,
reproductive state and stomach contents were recorded for any further specimens.

Specimens were photographed in as lifelike a position .as possible. This was often
achieved by freezing a shark until its trunk became stiff and then setting it up for
photography. The fins tended to droop or twist but could be held in place by strings
attached by small hooks. In addition, detailed notes were made on colour and markings
as well as any unusual features such as parasites and injuries. '

The majority of specimens were weighed but the results are not reported here as body
weights proved to be so variable for sharks of any given size, sex and species as to be of
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little practical significance. A summary of this information will be published later for the
benefit of sport fishermen, commercial fishing concerns and other interested persons.

Denticles

Dermal denticles are of limited use in the identification of carcharhinid and sphyrnid sharks
for, apart from growth changes, their shape varies considerably among specimens of the
same size. Descriptions of denticles have therefore been omitted in the present paper. In a
few cases note is made of the distribution of denticles and oral papillae on the tongue and
on the roof of the mouth and also on the inner surfaces of the gill bars,

Teeth

The terminology used here is adapted from those of Strasburg (1963), Applegate (1965,
1967), S. Springer (1965) and Compagno (1970). A shark tooth is divided into two regions:
the enamel-covered crown and the root. The crown consists of a base with one or more
cusps varying in size from relatively large to minute. In multicuspid teeth one cusp may
be larger than the others in which case it is the primary cusp while the others are
secondary cusps. The cusps and bases may have rounded or sharp edges with the latter
either smooth or serrated. Secondary serrations may be present on the edges of larger
serrations. The difference between a secondary cusp and a large serration is a matter of
degree and in some teeth the use of one or the other of these terms is an arbitrary choice.
The inner side of a tooth refers to that side closest to the centre of the jaw while the outer
side is that closest to the angle of the jaw.

A row of teeth is defined as a line of teeth derived from a single germinal area and
including one or more functional teeth plus replacements at various degrees of development.
A row is usually, but not always, approximately at right angles to the jaw cartilage. A series
is defined as a line of teeth parallel to the jaw axis, all of them in different rows. One or
more series may be functional at any one time. In the “higher” carcharhinids and in
sphyrnids only one senes is functional in the upper jaw. In other genera (e.g. Mustelus)
the teeth are closely pressed against one another so that several series are functional at any
one time and a continuous “pavement” of teeth is present. Intermediate types are graded
continuously between these two extremes and all systems yet devised to classify them seem
to have more exceptions than examples.

In some sharks (e.g. Eridacnis sinuans) several different types of teeth may be found in a
jaw. In the “higher” carcharhinids and in sphyrnids the only distinction needed is that
between the relatively large lateral teeth along the sides of the jaws and the smaller central
teeth over the symphyses. Central teeth are defined as markedly small teeth in the centre of
a jaw. They are usually easily separable from the larger lateral teeth on each side and may
have erect or oblique cusps. Tooth counts refer to the number of rows and are given in the
form:

No. of laterals—No. of centrals—No. of laterals (Upper jaws)
No. of laterals—No. of centrals—No. of laterals (Lower jaws)
Where no central teeth are distinguishable the tooth counts are given in the form:

No. of teeth (Upper jaws)
No. of teeth (Lower jaws)

In summaries of tooth counts the numbers of lateral teeth are given as totals for both sides
of the jaws. This enables the variation in numbers of lateral teeth to be summarised neatly
and efficiently. In practice, the numbers of lateral teeth on each side of a jaw rarely differ
by more than one so that an even total number can be assumed to result from equal
numbers on each side. Thus, 27 lateral teeth in a jaw can be assumed to have been
distributed as 13—14 or 14—13.
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Tooth shapes have been illustrated rather than described. It should be noted that shark
teeth may change shape slightly while drying. In particular, oblique cusps may become
slightly more so as the teeth dry out.

VYertebral counts

V. G. Springer and Garrick (1964) provided a valuable survey of vertebral numbers in sharks.
Unfortunately, many of the counts recorded during the present study were made before
their paper was received and there are some differences in methods. Springer and Garrick
counted as precaudal all entire vertebrae in front of the upper precaudal pit (where present).
In cases where a vertebra occurs directly underneath the upper caudal origin we have
taken it as being precaudal if half or more of the vertebra is in front of the origin. Precaudal
counts given here will thus average very slightly more than those of Springer and Garrick.
Total counts are not affected by this. Numbers of monospondylous and diplospondylous
vertebrae have not been recorded, only the numbers of precaudal and total vertebrae.

The data given here include counts from juveniles and adults of both sexes. Differences
between the vertebral numbers of males and females are usually so small as to be insignificant
for the present purpose (Bass et al 1973) but may differ significantly in some species (e.g.
lago omanensis).

Reproductive state

The features used to determine maturity in sharks are discussed in detail by S. Springer
(1960) and by Clark and von Schmidt (1965). Males are considered to be mature when the
claspers are fully grown with the clasper cartilages rigid from calcification. In adolescent
males the claspers are partly or fully grown but the clasper cartilages are soft and
uncalcified. Immature males have short, very soft claspers. Semen is often present in sharks
with immature claspers and should not be used as an index of maturity. The presence of
enlarged testes, quantities of semen in the seminal vesicles, and swollen, bleeding claspers
can be taken as indications of mating activity in adult males.

Signs of maturity in females are distinct ova in the ovary and expansion of the uter to
form loose sacs rather than thin, tight-walled tubes. In doubtful cases the presence or
absence of an intact hymen can be used to show whether an animal is adolescent or in an
inactive state between pregnancies. Many species have a form of courtship during which the
males may inflict fairly severe bites on the females. Mating scars and bites are usually
found in the pelvic region, less often on or near the pectoral fins, and occasionally
elsewhere. In most, probably all, carcharhinid and sphyrnid species only the right ovary 1s
functional.

Nictitating lower eyelid

The terminology used to describe this structure (also called the nictitating membrane,
nictitating fold, nictitans, subocular fold and movable lower eyelid) follows that of
Compagno (1970). The groove outside a nictitating lower eyelid is called the subocular
pouch, and the fold outside the pouch is called the secondary lower eyelid. The nictitating
lower eyelid is a variable structure forming a continuous morphological gradient in sharks,
but for practical purposes this can be divided into four grades ranging from the least
specialised or “lowest” to the most advanced. These are as follows:

(i) RUDIMENTARY. Here the nictitating lower eyelid forms the lower edge of the eye
aperture, connecting at both front and back with the upper eyelid. The subocular
pouch is a shallow groove, usually lined with denticles, below the eye and the secondary
lower eyelid is not clearly differentiated.



(1) eXTERNAL. This is similar to the rudimentary type except that the subocular pouch is
strongly marked and the secondary lower eyelid is well defined. The subocular pouch
is usually naked.

(i) TRANSITIONAL. The subocular pouch and secondary lower eyelid are strongly defined.
The latter has one end (usually the front) attached to the upper eyelid while the
nictitating lower eyelid is attached to the other end of the upper eyelid.

(iv) INTERNAL. The nictitating lower eyelid and subocular pouch are completely within the
eye aperture and the secondary lower eyelid is attached to the upper eyelid at both ends.

The type of nictitating lower eyelid may change with growth in a species. For instance,
in the genus Galeorhinus young specimens have a transitional nictitating lower eyelid
which changes to an internal type in the adults (Compagno 1970).

Measurements

Terminology of the external parts is shown in fig. 2 while the measurements used here are
illustrated in fig. 3. Distances were measured along straight lines and not “along the curve”.
Bilateral dimensions were measured on both sides and then averaged. A consistent total
length was calculated by the use of the following formula (Bass 1973):

Total length = Standard length + & x Upper caudal length

where & = 0.97 for Eridacnis, Scylliogaleus, Mustelus and Triakis

and o = 0.80 for Triaenodon, Galeorhinus, Hypogaleus, Negaprion, Prionace,
Galeocerdo, Loxodon, Rhizoprionodon and Sphyrna.

Proportional dimensions were analysed according to the method described by Bass (1973).
The results are described directly in terms of proportional dimensions in a format which
indicates the variation and changes (if any) of the dimensions with growth of the animal.
The various growth patterns are shown in fig. 4. In the simplest case (C) a proportional
dimension stays constant with increase in length and is described by the format:

Anal base 4.2 4+ 0.5%

This indicates that the anal base averages 4.2%{ of the total length and ranges from 3.7 to
4.7%, in 95%, of cases.

Proportional dimensions showing the growth patterns su, sp, cU, cp, XU and XD are
described in the format:

Anal base 2.7 o 4.2 + 0.5%

where o = SU, SD, CU, CD, XU or xD. This indicates that the anal base changes from 2.7%;
of total length in the smallest specimens to 4.2% in the largest. In 95%, of cases the
proportional dimension will be within 0.5%] of the average value at any particular total
length:

In the case of the growth patterns MAX and MIN a slightly more complex format is used:

Anal base 3.5 5.6(120) 4.7 L 0.5%

This example indicates that the anal base averages 3.5%, of total length in the smallest
animals, rises to a maximum of 5.6% at a total length of 120 cm and then drops to 4.7%
in the largest animals. Again, in 95% of cases the proportional dimension will be within
0.5%; of the average value at any particular total length.

Where fewer than ten measurements are available the results are expressed merely as a
mean and range.
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Family Carcharhinida

In the sense used here the family Carcharhinidae includes a number of diverse genera
ranging from scyliorhinid forms such as Eridacnis to the *‘higher” carcharhinids such as
Rhizoprionodon. The only difference between the ‘“‘lower” Carcharhinidae and the
Scyliorhinidae is the position of the first dorsal fin (its axil over or behind the pelvic origin
in the Scyliorhinidae, in front of it in the Carcharhinidae). At the other end of the
morphological gradient, the Sphyrnidae are separable only by their possession of lateral
expansions of the head to form the distinctive “hammer”. Identification to family level can
be made by the following combination of characters: two dorsal fins, without spines; first
dorsal axil in front of pelvic origin; first dorsal base much shorter than upper caudal fin;
anal fin present; caudal fin not lunate, much less than half of total length; nostrils separate
from or connected to the mouth; nasal barbels absent; five gill slits, the fifth over or
behind the pectoral origin; head of “normal” shark shape, not greatly expanded laterally
to form a “hammer”.

The following key will identify the genera of carcharhinid sharks recorded from or
considered likely to be found off the east coast of southern Africa. This key is an emended
version of that given by Bass, D’Aubrey and Kistnasamy (1973). A key to all carcharhinid
genera can be found in Bigelow and Schroeder (1948), parts of which have been brought
up to date by V. G. Springer (1964) and Compagno {1970, 1973b). It should be noted that
Loxodon, Negaprion and Triaenodon will key out twice because of intrageneric variation in
the presence or absence of spiracles.

Key to carcharhinid genera

la Spiracles present Ce e e e e 2
1B Spiraclesabsent . . . . . . . . . . . . . . . . . . . 15
2A A longitudinal dermal ridge on each side of the caudal peduncle . . . Galeocerdo
2B Caudal peduncle smooth, without a longitudinal dermal ridge on each side . . 3
3A Internasal distance much greater than distance from snout to mouth . . Triaenodon
3B Internasal distance less than or equal to distance from snouttomouth . . . 4
4A Teeth single-cusped; one to three functional series . . . |
4p Teeth single- or multi-cusped ; more than three functional series . . . . . 9
5a Nostrils connected to mouth by grooves . . . . . . . . . Scylliogaleus
5B Nostrils not connected to mouth by grooves . . . e
6A Mouth width more than five times length of the longest 11p groove . . . . 17
6B Mouth width less than five times length of the longest lip groove . . . . . 8§
7A Body with clear pattern of dorsal saddles and largespots . . . . . Ctenacis

78 Body plain, without more than a faint suggestion of dorsal saddles or spots Eridacnis

8a Upper lip grooves extending forward almost to the level of or in front of the level

of the tip of the lower jaws; tooth series not alternating, the tooth rows

perpendicular to the jaw axis; teeth with a prominent pointed central cusp,
sometimes with an extra pair of smaller lateral cusps . .. Triakis

88 Upper 11p grooves extending to a level well behind the t1p of the lower jaw;

tooth series alternating, the tooth rows appearing diagonal rather than perpen-

dicular to the jaw axis; teeth with a single low, rounded, inconspicuous cusp
Mustelus
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9A Inner margins of upper lateral teeth regularly serrate almost to the tips

Hemipristis

98 Inner margins of upper lateral teeth smooth, not serrated {(one or more large
basal serrations or secondary cusps may be present) . L]
10a No precaudal pits Ce e 11
108 Precaudal pits present (lower may be indistinct) . . . . . . . . . . 13
11A  First dorsal origin in front of pectoral axil . . . . . . . . . . . lago
118 First dorsal origin beltind pectoralaxil . . . . . . . . . . . . 12
12a  Distinct upper and lower lip grooves present e
128 Lower lip grooves absent, upper lip grooves minute . . . . . . . Negaprion
13a  Second dorsal height about 14 x analheight. . . . . . . . Hypogaleus
138 Second dorsal height about equal to anal height . . . . . . .  Galeorhinus
14a  Anal ongin behind second dorsal origin . . . . . . . . . Hemigaleus
148 Anal origin well in front of second dorsalorigin . . . . . . . . Loxodon

154 First dorsal origin not behind inner pectoral corner by a distance greater than
or equal to that from the lst to the Sthgill-slits . . . . . . . . . . 16

158 First dorsal origin behind inner pectoral corner by a distance greater than or
equal to that from the Ist to the Sthgillslits . . . . . . . . . . . 19
16a  Second dorsal origin over or behind the centre of the analbase . . . . . 17
168 Second dorsal origin in front of the centre of the analbase . . . . . . . 18
17A A distinct notch on the posterior edge of theorbit . . . . . . . Loxodon
178 Orbit smooth, without any notch on its posterioredge . . . .  Rhizoprionodon
184 Second dorsal height less than 0.7 x first dorsal height . . . . . Carcharhinus
188  Second dorsal height more than 0.7 x first dorsal height . . . . . Negaprion
194  Second dorsal height much less than distance from tip of snout to mouth.  Prionace
198 Second dorsal height more than distance from tip of snout to mouth . Trigenodon

Identification of the carcharhinid genera likely to be found off the east coast of southern
Africa will be facilitated by reference to table 2 which summarises the principal features
of each genus.

Genus Ctenacis Compagno, 1973

Ctenacis Compagno 1973a: 258, fig. 1; type-species Triakis fehimanni S. Springer 1968: 614, figs. 1 to 5 (Somalia)

Ctenacis 1s a monotypic genus of which only one specimen has yet been recorded.
Scyliorhinid is appearance, it is distinguished from that family by the forward position of
the first dorsal fin with its axil just in front of the pelvic origin. Ctenacis is distinguished
from the other carcharhinids of the south-western Indian Ocean (except Eridacnis) by the
following combination of characters: distinct spiracles; short upper and lower lip grooves;
external nictitating lower eyelid; axil of first dorsal fin slightly in front of pelvic axil; first
dorsal origin slightly behind inner pectoral corner; no interdorsal ridge; second dorsal fin
almost equal to first dorsal in size; no precaudal pits; caudal fin without distinct lower lobe;
teeth scyliorhinid in overall appearance, but the lateral teeth of the lower jaws with several
nearly equal cusps in contrast to the tricuspid central teeth which have the middle cusp by
far the largest. Ctenacis is closely allied to Eridacnis from which it is distinguished by the
clearly marked pattern of dark brown dorsal saddles and spots (Eridacnis is plain except for
faint traces of dorsal saddles on the caudal fin), by nasal flaps with “scalloped” edges
(smooth in Eridacnis), and by the presence of springy gill-rakers interdigitating across the
internal gill openings (absent or minute in Eridacnis). Other differences are noted by
S. Springer (1968) and Compagno (1973a).
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Ctenacis fehlmanni (Springer, 1968)

Triakis fehlmanni S. Springer 1968: 614, figs. 1-5 (orig. descr.; Somalia)
Ctenacis fehlmanni: Compagno 1973a: 258, fig. 1 (orig. descr. of genus)

No study material. Only one specimen of C fehlmanni, a 46 cm adult female from 70 to 170 m
off Somalia, has yet been recorded. This type-specimen is shown in fig. 5 (after fig. 1 of
S. Springer 1968). The teeth are similar in general appearance and arrangement to those of
Eridacnis sinuans. Another similarity between these two species is in the ovoviviparous
method of reproduction. The holotype of C.fehimanni has “in each oviduct, one very
thin-walled, transparent, 45 by 17 mm egg-case enclosing an amorphous mass of egg-yolk
material” (S. Springer 1968, p. 621). The stomach contents of this shark were not recorded
but Springer suggests that C.fehlmanni feeds on small invertebrates because of the large
mouth, small teeth and large branchial chamber with interdigitating gill-rakers.

Genus Eridacnis H. M. Smith, 1913

Eridacnis H. M. Smith 1913: 599; type-species Eridacnis radcliffei H. M. Smith 1913: 599, pl. 47 (Sulu
Archipelago)

Eridacnis is a genus of carcharhinid sharks very close to the scyliorhinids from which it is
distinguished only by the forward position of the first dorsal fin with its axil just in front
of the pelvic origin. Eridacnis is distinguished from all carcharhinids (except Ctenacis) by the
following combination of characters: distinct spiracles; short upper and lower lip grooves;
external, transitional or internal nictitating lower eyelid; axil of first dorsal fin slightly in
front of pelvic axil; first dorsal origin slightly behind pectoral inner corner; no interdorsal
ridge; second dorsal; fin almost equal to first dorsal in size; no precaudal pits; caudal fin
without distinct lower lobe; teeth dissimilar in upper and lower jaws, scyliorhinid in overali
appearance, but the lateral teeth of the lower jaws with four or five nearly equal cusps in
contrast to the central teeth which usually have one large cusp with perhaps a pair of
minute accessory cusps. The closely allied genus Crenacis is distinguished from Eridacnis
by its clearly marked pattern of dark brown dorsal saddles and spots (Eridacnis 1s plain
except for faint traces of dorsal saddles on the caudal fin), and by the presence of springy
gill-rakers interdigitating across the internal gill openings (absent or minute in Eridacnis).
Other differences are noted by S. Springer (1968) and by Compagno (1973a).

Compagno (1970) notes the existence of four nominal species which can be ascribed to
this genus: E.radcliffei H. M. Smith, 1913; E.barbouri (Bigelow and Schroeder, 1944);
E.alcocki (Misra, 1950); and E.sinuans (J. L. B. Smith, 1957). E.alcocki appears to be
synonymous with E.radcliffei, according to Nair and Mohan (1973). The three remaining
species are easily distinguished by differences in proportional dimensions, as shown in the
following key (based on the descriptions of Bigelow and Schroeder (1948) for E.barbouri,
of Nair and Mohan (1973) for E.radcliffei, and on present study material for E.sinuans).
The proportional dimensions of the three species are also compared in table 20. E.sinuans
is most easily distinguished from the other species of its genus by a relatively short mouth,
a longer snout, and by a long fin bases.

1A Distance from tip of snout to mouth more than twice mouth length . . . sinuans
(south-western Indian Ocean)
18 Distance from tip of snout to mouth equal to or less than twice mouth length . 2
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2A  Anal base longer than distance from anal axil to lower caudal origin . .  barbouri
(north-western Atlantic Ocean)

2B Anal base shorter than or equal to distance from anal axil to lower caudal origin
radcliffei
(northern Indian Ocean)

Eridacnis sinuans (Smith, 1057)

Neotriakis sinuans J. L. B. Smith 1957a: 262, fig. 2 (orig. descr., distrib.; Natal); J. L. B. Smith 1961: 565, pl.
108 (16a) (descr.; Natal); J. L. B. Smith 1964: 284 (further descr.; Durban}; Kato 1968: 319 (synonymy)

Eridacnis sinuans: Compagno 1970; 90 (generic synonymy, key)

Study material

A 26 cm male and 22 cm female from 238 to 265 m off southern Mozambique; numerous
males (18 to 37 cm) and six females (17 to 37 cm) off the Natal coast; the type of E.sinuans
(J. L. B. Smith, 1957), a 32 cm male from 329 m off Durban.

Five males of 26 to 37 cm (ORI 2563, 1532, 1485, 1533, 1529) and four females of 17 to
37 cm (or1 1108, 1107, 2570, 1023) are preserved in the collection of the Oceanographic
Research Institute in Durban.

Description

A 28 cm immature male E.sinuans from the Natal coast is shown in fig. 6. The overall colour
1s a pale brownish gray, becoming browner in formahn, and paler below. The markings on
the tail and on the dorsal fins are somewhat more distinct in young animals than in the
adults. The nictitating lower eyelid is rudimentary in juveniles of less than 20 cm and
changes to external in adults. It is always fully lined with denticles. The palate has a few
papillae just behind the upper jaws, while the tongue has a few small scattered papiliae.
The inner surfaces of the gill bars are lined with denticles.

The proportional dimensions of 48 specimens (42 male, 6 female, 17 to 37 cm in length)
are summarised in table 20.

TEETH

The overall appearance of the teeth is typically scyliorhinid rather than carcharhinid (fig. 7).
Near the centre of the upper jaws the teeth are relatively long and lanceolate with one large
central cusp and a pair of much smaller side cusps. At about the tenth row from the centre
the teeth become shorter, markedly oblique, and develop a fourth and even a fifth small
cusp. In the lower jaws the teeth near the centre are similar to those of the upper, but are
longer and virtually single-cusped, especially in adult males. Laterally, the teeth are shorter
but of similar form until about the ninth row, after which the teeth become broad and
comb-like with four or five approximately equal cusps. These latter teeth (of which there
are some 16 rows) are in a distinctive spiral arrangement, two or three series being
functional at any one time. The overall adaptation is for grasping in the centre and for
cutting towards the sides of the jaws. The dental formula varies greatly but is typically in
the region of

22—10—10—-22
16—9—9—16

VERTEBRAL COUNTS

Precaudal counts of 44 E.sinuans ranged from 82 to 88 with a mean of 85.4 (s = 1.8). Total
vertebrae of 39 of these sharks averaged 139.0 (132 to 144, s = 2.6).
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Biology
SIZE

E.sinuans is born at 15 to 17 cm in length. Males are immature at 28 ¢m, mature at 31 cm
and grow to at least 37 cm. Only seven females have yet been recorded, six of them
immature ranging from 17 to 22 cm and a single pregnant specimen of 37 cm.

BREEDING DATA

E sinuans can be described as ovoviviparous. Each uterus of a mature female contained a
paper-thin egg-case enclosing a 14 to 15 cm embryo. The embryos were lying in a folded
position within the egg-cases which measured approximately 65 by 15 mm. Some external®
yolk material remained — the exact amount is not known because some had disappeared
during preservation. Free-swimming specimens of 17 cm have been taken off Natal and the
two embryos described here were probably almost full-term.

DISTRIBUTION

E.sinuans is known only from the-Natal and southern Mozambique coasts at depths of about
230 to 480 m. The great majority of specimens taken off Natal are male, mostly adults
ranging from about 30 to 37 cm in length plus a few juveniles of 18 to 29 cm. Six females
have been taken off Natal — five of them immature and ranging from 17 to 20 cm in length,
the sixth mature and measuring 37 cm. As yet, only two E.sinuans have been recorded in
Mozambique waters, a 26 cm male and a 22 cm female taken at a depth of 238 to 265 m.

FEEDING

The stomach contents of E.sinuans examined in the present study comprised teleost fish
and crustacean remains plus a few cephalopods and (in one instance) a piece of elasmobranch
skin.

Genus Scylliogaleus Boulenger, 1902

Scylliogaleus Boulenger 1902: 51 ; type-species Scylliogaleus quecketti Boulenger 1902: 51, pl. 4 (coast of Natal,
40 fathoms)

Scylliogaleus is a monotypic genus endemic to the present study area. It is immediately
distinguished from all other carcharhinid sharks by the possession of grooves joining the
nostrils to the mouth. Other characteristics are distinct spiracles; a transitional nictitating
lower eyelid; long upper and lower lip grooves; an interdorsal ridge; first dorsal origin just
behind edge of pectoral; second dorsal fin almost equal to first dorsal in size; caudal peduncle
without lateral ridges; no precaudal pits; caudal fin with a definite lower lobe; teeth small
and rounded, in a mosaic arrangement with several functional series.

Scylliogaleus quecketti Boulenger, 1902

“Flapnose houndshark™

Seylliogaleus queckerti Boulenger 1902: 52, pl. 4 (orig. descr.; coast of Natal, 40 fathoms); Garman 1913: 179
(descr.; Natal); Fowler 1941: 210 (descr.; Natal); Barnard (1947): 10, pl. 1 (7, 7a) (descr.; Natal); J. L. B. Smith
1950: 878 (Richards Bay); J. L. B. Smith 1957c: 353, fig. tA, B (descr., distrib.; Natal, eastern Cape);
V. G. Springer and Garrick 1964: 86 (vert. counts of holotype)
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Seylliogaleus queketti: Boulenger 1903: 63 {correction of type-locality); Gilchrist and Thompson 1916: 283
(Natal); Barnard 1925: 31, pl. 1 (5} (descr.; Natal); Barnard 1927: 1013 (type-tocality); von Bonde 1934: 14
(size, distrib.); J. L. B. Smith 1949: 44, fig. 16 (descr.; Natal)

Study material

Two males (+ 70 and 89 cm) and fourteen females (70 to 102 ¢m), all from the Natal coast;
the holotype of Scylliogaleus quecketti Boulenger, 1902, a 34 ¢m male (embryo ?) from the
Natal coast (BMNH 1903.2.6.21).

An 81 cm male (or1 2096), two females of 75 and 95 cm (or1 550, 754) and four embryos
of 32 to 34 cm (or1 112]a, 1121b, 2586a, 2587a) are preserved in the collection of the
Oceanographic Research Institute in Durban.

Boulenger named this shark after Mr. P. F. Quekett, curator of the Durban Museum
but spelt the name as S.quecketti in the original description, an error which must remain
so. He also gave the type-locality as “‘off the coast of Natal in about 40 fathoms™ (ibid.,
p. 52) but later (1903) noted that it was actually caught from the rocks at Umkomaas on the
southern Natal coast.

Description

A 94 cm adult female Scylliogaleus quecketti is shown in fig. 8. The overall colour is gray with
the underside a pale cream. Late embryos have white trailing edges on the dorsal, anal and
caudal fins. The nictitating lower eyelid is transitional in both adults and late embryos.

The proportional dimensions of eleven specimens (one male, ten female, 75 to 102 cm in
length) are summarnsed in table 20.

TEETH

The teeth (fig. 9A) are low, single-cusped, and set in a mosaic arrangement with several
functional series. The teeth of the two adult males examined did not appear to differ
significantly from those of adult and immature females.

VERTEBRAL COUNTS

Precaudal counts of 11 S.quecketti (including that of the holotype as given by V. G. Springer
and Garrick 1964) ranged from 88 to 93 with a mean of 90.0 (s = 1.3). Total vertebrae of
ten of these sharks averaged 142.1 (139 to 144, s = 1.5).

Biology

SIZE

Embryos of up to 34 cm and apparently full-term have been recorded (J. L. B. Smith 1950;
present study). Boulenger (1902) did not record whether the 34 cm type was an embryo or a
free-swimming specimen. Present study material includes immature females of 70 to 74 cm

and mature females of 80 to 102 cm. J. L. B. Smith (1950) recorded an embryo taken from
a 34 inch (77 cm) female. Two adult males measured about 70 and 89 cm.

BREEDING DATA

S.quecketti gives birth to live young after a gestation period of nine to ten months. Two
females taken in the months of October and November had undeveloped eggs in the uteri,
and embryos of 7 and 16 cm were recorded in January and March respectively. Another
four pregnant females taken from July to September contained advanced embryos of 28
to 34 cm. Litter size in eight females ranged from two to four with an average of 2.6.

DISTRIBUTION
S.quecketti has only been found in shallow water off the Natal and north-eastern Cape
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coasts (Boulenger 1902; J. L. B. Smith 1950 and 1957c; present study). Recorded specimens
include a majority of adult or adolescent females. For instance, the present study material
included two adult males, four immature females not far off maturity and ten adult females,
eight of them pregnant. J. L. B. Smith (1957c) recorded eight specimens of 30 to 88 cm in
length but did not indicate the individual lengths and sexes or state how many of these were
embryos.

FEEDING

Scylliogaleus has low rounded teeth set in an alternate “mosaic” pattern similar to that
found in many Mustelus species and, like the latter, feeds mainly on crustaceans. The
stomach contents of eleven specimens examined during the present study included
crustaceans (eight times) and a squid (once only). Six of the sharks containing crustacean
remains had been eating rock-lobsters (Panulirus homarus).

Genus Triakis Miiller and Henle, 1838

Triakis and Mustelus are distinguished from other carcharhinid sharks by the following
combination of characters: distinct spiracles; upper and lower lip grooves present, the uppers
being the longer; external or transitional nictitating lower eyelid; first dorsal origin over or
slightly behind inner pectoral corner; interdorsal ridge present; second dorsal more than
half as high as first dorsal; no precaudal pits; caudal fin with definite lower lobe; teeth in a
pavement arrangement with several functional series.

Triakis has previously been combined with Mustelus as the two genera are difficult to
distinguish by external morphological characters. Compagno (1973b) has recently redefined
the family Triakidae and provides a key to triakid genera which differentiates between
Mustelus and Triakis as follows:

Snout bluntly rounded in dorsoventral view, thick and blunt in lateral view;
mouth arcuate in shape, lower jaw with convex edges; teeth of lower jaw hardly
overlapping or not extending onto its ventral surface, not enlarged at symphysis
or foormingaknob . . . . . . . . . .o . . . . Triakis

Snout bluntly parabolic to subtriangular in dorsoventral view, bluntly to narrowly
pointed in lateral view; mouth subtriangular or triangular in shape, lower jaw
with straight or nearly straight edges; teeth of lower jaw prominently overlapping
onto its ventral surface, more or less enlarged at symphysis to form a knob
resembling that of rays of the genus Rhynchobatus . . . . . . . Mustelus

The southern African representatives of these genera are more readily distinguished by
the shape and arrangement of the teeth as well as the length of the lip grooves, as seen in
the following key:

Upper lip grooves extending forward almost to the level of or in front of the level
of the tip of the lower jaw; tooth series not alternating, the tooth rows
perpendicular to the jaw axis; teeth with a prominent pointed central cusp,
sometimes with an extra pair of lateralcusps . . . . .« . . Triakis

Upper lip grooves extending to a level well behind the tip of the lower jaw; tooth
series alternating, the tooth rows appearing diagonal rather than perpendicular
to the jaw axis; teeth with a single low, rounded, inconspicuous cusp . . Mustelus

Two species of Triakis may occur in the present study area. T.megalopterus is a fairly
common shark of the Cape coasts, well known to most fishermen. T.natalensis is known
only from the original description of a young specimen from ‘““Port Natal” ‘(Steindachner
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1866) and from a further immature shark from the eastern Cape. As known at present,
these two species are readily distinguished by differences in tooth shape (fig. 9 C, D):

Teeth with a single prominent, pointedcusp . . . . . . . . megalopterus
Teeth tricuspid, the central cusp being the largest . . . .. . natalensis

Newborn young of T.megalopterus have not been recorded and Barnard (1925) and Bass
(1972) note the possibility that T.natalensis refers to young T.megalopterus. Examination of
late embryos of T.megalopterus would clarify this point. For the present, T.natalensis is
briefly described here as a distinct species.

Triakis megalopterus (A. Smith, 1849)

“Sharptooth smoothhound™

Moustelus megalopterus A. Smith 1849: pl, 2 (orig, descr.; Cape); Gray 185]: 58 (after A. Smith 1849); Bleeker
1860: 57 (Cape); J. L. B. Smith 1957c: 357, fig. 2L (after A. Smith 1849)

Mustelus laevis (partim): Giinther 1870: 385 (Cape); Gilchrist 1902: 163 (listed; S. Africa); Thompson 1914:
142 (listed; Cape); Barnard 1925: 29 (descr.; S. Africa)

Mustelus nigropunctatus J. L. B, Smith 1952 223, pl. 3 (orig. descr.; False Bay to Natal); J. L. B. Smith 1949:
45, fig. 18 {descr.; 8. Africa); J. L. B. Smith 1957¢: 357, fig. 23, K (descr., distrib.; Cape, Natal); van Bruggen
[965: 190 (kept in captivity; Port Elizabeth); J. L. B. Smith 1966: 115 (edibility; South Africa); Day et al 1970:
88 (False Bay)

Study material

Two males (140 and 143 cm) and three females (82 to 147 cm) from Algoa Bay; the type of
Mustelus nigropunctatus J. L. B. Smith, 1952, a 79 cm immature male (RUSI 424); a 100 cm
female from Saldanha Bay.

A 147 c¢m female (ORI 2857) is preserved in the collection of the Oceanographic Research
Institute in Durban.

Description
A 145 cm female Triakis megalopterus from Algoa Bay is shown in fig. 10. The basic colour

is a dark grey overlaid with black spots. The proportional dimensions of seven specimens
(three male, four female, 79 to 147 cm in length) are summarised in table 20.

TEETH

The teeth of a 140 cm male T.megalopterus are shown in fig. 9C. No sexual dimorphism
was apparent in the few jaws examined.

VERTEBRAL COUNTS

Precaudal counts of three specimens were 104, 106 and 107. Total counts of all of these
sharks were 166.

Biology
SIZE
The size at birth is not known. A 79 cm male was immature while males of 140 and 143 cm
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were both fully mature. Females of 82 and 100 cm were immature, another of 140 cm
was apparently mature but still virgin, while a 147 cm female was pregnant. Maximum size
of this species is probably in the region of 150 to 170 cm.

BREEDING DATA

T.megalopterus is probably live-bearing, as shown by the presence of long fragile, soft-walled
egg cases in the uteri of a 147 cm female. The egg-cases, five in each uterus, were about 35 cm
long and contained yolks measuring approximately 55 mm in diameter and carrying young
embryos of 40 to 45 mm in length. This specimen was caught during the month of March.

DISTRIBUTION

The range of T.megalopterus extends from the western Cape to East London (present study).
We have not seen specimens from East London but this shark is well-known to local
anglers and the East London Museum has a plaster cast of a specimen presumably taken
from the area. T.megalopterus may be caught occasionally on the southern Natal coast but
we have no definite records from this area. A shallow water shark, most specimens have
been caught by shore anglers.

FEEDING

Of five sharks examined two had fed on crabs (Plagusia chabrus), two on teleost fishes, and
one on a Scyliorhinus capensis.

Ttiakis natalensis (Steindachner, 1866)

“Roughtooth smoothhound”

Mustelus natalensis Steindachner 1866: 482, pl. 1 (orig. descr.; “Port Natal”, = ? Durban); Thompson 1914:
143 (listed; Cape); J. L. B. Smith 1957c: 357, fig. 26G, H, I (after Steindachner 1866}

Mustelus laevis (partim): Gunther 1870: 385 (Cape); Gilchrist 1902: 163 (listed; S. Africa); Barnard 1925:
29 (descr.; S. Africa)

Study material
A 41 cm immature male (Rusi 2418) from the Alexandria area of the eastern Cape.

Description
A 41 cm immature male Triakis natalensis from the eastern Cape is illustrated in fig. 11.

The colour (in alcohol) is a pale brown, créam below. The proportional dimensions of this
shark are given in table 20.

TEETH
The teeth are tricuspid with the central cusp being the largest (fig. 9D).

Biology

Nothing is known of the biology of T.natalensis. Only two specimens have been recorded,
a 41 cm immature male from the eastern Cape and the type, a specimen of about the same
size and with the locality given as Port Natal (an old name for Durban).
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Genus Mustelus Link, 1790

Mustelus Link 1790: 31, type-species Squalus mustefus Linnaeus, 1758 (after Bigelow and Schroeder 1948: 240}

The genus Mustelus is a complex group containing many species, several of which may occur
in the present study area. OQur present knowledge of this genus is so confused that we can do
no more than illustrate a typical Mustelus (figs. 9B and 12) to indicate the general appearance
of these sharks. In combination with Dr. P. C. Heemstra, who is engaged on a worldwide
revision of the genus, we shall continue work on Mustelus and hope to revise the southern
African representatives in the near future. Identification of Mustelus to generic level is
covered under the section on Triakis.

Genus Iago Compagno and Springer, 1971

Jago Compagno and S. Springer 1971: 616; type-species Eugaleus omanensis Norman 1939: 11, fig. 3, Gulf of
Oman

Iago omanensis was first described by Norman (1939) from a 28 cm female taken in 210 m
of water in the Gulf of Oman. He tentatively placed it in the genus Eugaleus (synonymous
with Galeorhinus). Compagno (1970) noted that it should be in a new genus and he and
S. Springer (1971) described the monotypic genus Jago on the basis of sixteen specimens
from the Arabian Sea. Jago has not been recorded from the south-west Indian Ocean and
the following brief account is based on those of Norman (1939), Compagno and.S. Springer
(1971) and Nair and Mohan (1973).

Iago is characterized by the following combination of characters: distinct spiracles; upper
and lower lip grooves present, the uppers being the longer; transitional nictitating lower
eyelid; first dorsal origin in front of pectoral axil; interdorsal ridge present; second dorsal
more than half as high as first dorsal; no precaudal pits; caudal fin without definite lower
lobe; teeth with single cusps, markedly oblique, not serrated, in two or three functional rows.
The most characteristic features are the forward position of the first dorsal with its origin
in front of the pectoral axil, and the lack of a definite lower lobe to the caudal fin. The latter
distinguishes Iago from all the carcharhinid genera of the south-west Indian Ocean except
Eridacnis, Ctenacis and possibly Scylliogaleus. The latter genera all have a first dorsal origin
well behind the pectoral axil. The forward position of the first dorsal differentiates Iago
from all the other carcharhinids of this region except some species of Carcharhinus. These
are identified by, among other characters, distinct precaudal pits (absent in Jago) and the
absence of spiracles (present in Jago).

Tago omanensis (Norman, 1939)

Eugaleus omanensis Norman 1939: 11, fig. 3 (orig. descr., Gulf of Oman): Nair and Mohan 1973: 76, fig. 3
{descr.; Gulf of Mannar)

lago omanensis: Compagno and S. Springer 1971: 619, figs. 1 to 6 (good descr., distrib., biology; Gulf of Oman,
Northern Arabian Sea)

No study material. The information presented here is taken from Compagno and S. Springer
(1971) and Nair and Mohan (1973).
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Description

A 57 cm female from the northern Arabian Sea is outlined in fig. 13 (after figs. 1 and 2 of

Compagno and S. Springer 1971). The colour is described as brownish or greyish above and

lighter below, with no conspicuous markings or abrupt colour changes from dorsal to

ventral. The tips and leading edges of the dorsal and caudal fins, the gill slit margins

and the pectoral axil may have a darker pigmentation. Nair and Mohan (1973) note the
presence of irregular white patches (possibly albinism) on the body.

TEETH
The teeth (fig. 13B) are small, similar in upper and lower jaws, not serrated, and in two or

46 to 55
37 to 45
1971) and as {gz%:—llg (Nair and Mohan 1973). Slight sexual dimorphism is shown by the
slightly more erect cusp tips on the teeth of adult males (Compagno and S. Springer 1971).

three, functional rows. The dental formula is given as (Compagno and S. Springer

VERTEBRAL COUNTS

lago omanensis is notable among sharks in having a clear indication of sexual dimorphism
in vertebral numbers. According to the data presented in table 3 of Compagno and
S. Springer (1971) there is a significant difference between males and females in regard to
numbers of monospondylous precaudal, diplospondylous precaudal, caudal, and total
vertebrae (table 3). Only in the case of precaudal numbers is the difference not significant,
but this may result from the small sample size.

Biology
SIZE

Recorded examples (one by Norman 1939, 16 by Compagno and S. Springer 1971, 18 by
Nair and Mohan 1973) range from 22 to 58 cm in length. A 22 cm male was immature and
others of 30 to 36 cm were mature, as were females of 40 to 58 cm.

BREEDING DATA

lago omanensis probably bears live young in litters ranging from about two to ten in number
(Compagno and S. Springer 1971).

DISTRIBUTION

Locality records range from the Gulf of Oman and the northern Arabian Sea in depths of
110 to 368 m (Norman 1939, Compagno and S. Springer 1971) to the Gulf of Mannar at
the southern tip of India in depths of 366 to 494 m (Nair and Mohan 1973).

Genus Galeorhinus Blainville, 1816

Galeorhinus Blainville 1816: 212; type-species Squalus galeus Linnaeus 1758 (fide Garrick and Schultz 1963: 2N

Compagno (1970) discussed Galeorhinus and allied genera in some detail and provided a key
to their identification. The genera likely to be found in the present study area include
Galeorhinus, Hypogaleus and Iago and are easily distinguished by the characters used in the
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- present generic key. No adequate review of the taxonomy of the genus Galeorhinus (sensu
stricto) is available. Compagno (1970) lists five nominal species used by recent authors of
which G.galeus (Linnaeus, 1758) is the southern African representative. J. L. B. Smith
(1957b) recognized only three species in the genus Galeorhinus (sensu lato) — galeus,
Japanicus and zanzibarensis. He placed the latter two species in a new subgenus Hypogaleus,
subsequently raised to generic rank by Compagno (1970), with two nominal species —
zanzibarensis Smith, 1957 and hyugaensis Miyosi, 1939. “Galeorhinus” japanicus is properly
placed in the genus Hemitriakis which does not occur in the present study area.

Only one species of Galeorhinus (G.galeus) is found in the seas about southern Africa.
It can be distinguished from the other carcharhinid sharks of the area by the combination
of spiracles, single-cusped smooth-edged teeth in two or three functional series, no
precaudal pits, a long terminal sector to the caudal fin (distance from caudal notch to tip
equal to about half the length of the upper caudal trailing edge), and an anal fin about equal
mn height to the second dorsal fin. Other features include a nictitating lower eyelid varying
from transitional to internal, distinct upper and lower lip grooves, no interdorsal ridge,
a first dorsal origin approximately over the inner pectoral corner and a second dorsal fin
less than half the height of the first dorsal.

Galeorhinus galeus (Linnzus, 1758)
“Soupfin shark”

Squalus galeus Linnaeus 1758: 234 (*European Ocean™)

Galeus canis: Gilchrist 1902: 163 (recorded; South Africa); von Bonde 1933: 40 (recorded; Cape); von Bonde
1934: 14 (distrib.; South Africa)

Galeorhinus canis: Thompson 1914: 140 (synonymy; Cape); Barnard 1925: 28, pl. 1 (3) (descr., distrib.; Cape
seas.); Barnard (1947): 10, pl. 1 (5, 5a) (descr., distrib.; South Africa)

Galeorhinus galeus:; J. L. B. Smith 1949: 44, fig. 15 (descr., distrib.; South Africa); D’Aubrey 1964: 21, pl. 7
(descr., distrib.; Cape); Davies 1964: 48, 50, B8 (exploited; South Africa); Morgans 1964: 86 (listed; North
Kenya); Day et af 1970: 88 (distrib.; False Bay); J. L. B. Smith 1971: 237, fig. 2 (descr.; Cape)

Study material

20 males (82 to 152 ¢cm) and 14 females (67 to 143 cm) plus a 21 cm embryo, all from the
eastern to south-western Cape coast; a 143 cm male from South West Africa.

A 138 cm male (oR1 2444) is preserved in the collection of the Oceanographic Research
Institute, in Durban.

Description
A 134 cm mature male Galeorhinus galeus from the eastern Cape is shown in fig. 14. The
colour is dark gray above, paler below. Seen from below the snout has a transhucent,
slightly milky appearance. The nictitating lower eyelid was transitional in a 21 cm embryo,
internal in specimens of 67 ¢cm and longer.

The proportional dimensions of 18 specimens (13 male, 5 female, 67 to 139 ¢m in length)
are summarised in table 21.

TEETH
The teeth of a 140 cm mature female from Algoa Bay are shown in pl. 1. Tooth counts of
fifteen jaws ranged from —3?% to %g— as summarised in table 4. No significant sexual

dimorphism was apparent in the jaws examined.
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VERTEBRAL COUNTS

Precaudal counts of 40 G.galeus ranged from 81 to 87 with a mean of 83.5 (s = 1.4). Total
vertebrae of these sharks averaged 132.9 (129 to 139, s = 2.5).

Biology

Virtually nothing is known about the biology of G.galeus in southern African waters
although it is one of the most abundant sharks of the southern and western Cape, known to
every fisherman and taken on a commercial basis at times. As recently as five years ago
Day et al (1970), in a survey of the benthic fauna of False Bay in the south-western Cape,
summarised the range of (.galeus as from Beira to Walvis Bay. In fact this shark rarely,
if ever, occurs as far north as Natal along the east coast. Confusion over the distribution
of the species has probably arisen from misidentification of the similar species Hypogaleus
hyugaensis, a tropical shark occasionally found in Mozambique and Natal waters. The
reason for the lack of information about the biology of the species in Cape waters is not so
clear — G.galeus seems to be one of those animals that is so common that nobody considers
the species worthy of attention. Galeorhinus populations from other parts of the world have
been studied extensively (e.g. in Australia — Olsen 1953, 1954, 1959; in southern Califorma
— Ripley 1946). The following brief account of the present state of knowledge of the
southern African species does little more than show up the need for research on one of the
few sharks of the area that occurs in sufficient numbers to be fished commercially.

SIZE

We have only one record of an embryo of G.galeus — a 21 cm specimen from Port
Elizabeth. J. L. B. Smith (1957b) noted 30 cm specimens and illustrated a 29 cm male but
did not state whether or not these were embryos. The smallest free-swimming specimen in
the present study material is a 67 cm female. Females of up to 133 cm were immature and
another of 143 cm was mature. Males of 105 to 113 cm were adolescent and the smallest
mature male {(of six) measured 123 cm. The largest specimens seen in the present study
were a4 143 cm female and a 152 cm male. Barnard (1925) and J. L. B. Smith (1949) gave
the maximum size as about 180 cm but Smith later (1957b) noted that he examined specimens
ranging up to only 135 cm in length.

BREEDING DATA

No information is available on the breeding habits of southern African G.galeus save that
it is live-bearing. A lone embryo, 21 cm in length, is included among the present study
material.

DISTRIBUTION

G.galeus is an abundant shark of the western and southern Cape coasts, ranging up the east
coast at least as far as East London. It has not been recorded from Natal during the present
study. J. L. B. Smith (1957b, p. 589) does not give any definite records of G.galeus from
Natal or southern Mozambique but states that “we found no evidence of its presence
anywhere north of Delagoa Bay”. This shark is caught from the shore and is also taken by
trawlers at depths down to at least 100 fathoms (183 m) (J. L. B. Smith 1957b).

FEEDING

The stomach contents of G.galeus examined during the present study consisted mainly of
bottom-living teleost fish such as soles (Soleidae) and hake (Merluccius capensis). Several
specimens had eaten small cephalopods.
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Genus Hypogaleus Smith, 1957

Hypogaleus J. L. B. Smith 1957b: 589; type-species Galeorhinus (Hypogaleus) zanzibarensis J. L. B. Smith 1957b:
589, fig. 2, pl. 19 (Zanzibar)

The genus Hypogaleus includes two nominal species — hyugaensis (Miyosi, 1939) and
zanzibarensis J. L. B. Smith, 1957. As Compagno (1970) points out, Smith did not mention
the Japanese shark H.hyugaensis in his description of H.zanzibarensis as taken from
Zanzibar and the Kenya coast and the two species may be synonymous. We can find no
significant differences between specimens from the Natal coast and H.hyugaensis as
illustrated and described by Miyosi (1939). For the present, we regard H.hyugaensis and
H .zanzibarensis as synonyms.

Hypogaleus can be distinguished from the other carcharhinid sharks of south-west
Indian Ocean by the combination of distinct spiracles, single-cusped teeth in two or three
functional series, no precaudal pits, a first dorsal origin over or slightly behind the inner
pectoral corner, and an anal fin about two-thirds as high as the second dorsal. Other features
include an internal nictitating lower eyelid, no interdorsal ridge or lateral ridges on the
caudal peduncle, and a distinct lower lobe on the caudal fin which has a short terminal
sector (distance from caudal notch to tip less than half the length of the upper caudal
trailing edge).

Hypogaleus hyugeensis (Miyosi, 1939)
“Lesser soupfin shark”

Eugalensis hyugaensis Miyosi 1939: 91, fig. 1 (orig, descr.; Japan)

Galeorhinus (Hypogaleus) zanzibarensis J. L. B. Smith 1957b: 589, fig. 2, pl. 19 (orig. descr.; Zanzibar)
Galeorhinus hyugaensis: Chen 1963: 82 (descr.; Taiwan)

Galeorhinus zanzibarensis: I’ Aubrey 1964: 22, pl. 8 (descr.; Natal)

Study material

Four males (112 to 127 cm) and four females (115 to 122 ¢cm), two of these pregnant, plus
two embryos of 27 and 28 cm, all from the Natal coast.
A 118 cm male (orr 2922), a 115 cm female (oRr1 2928), and a 26 cm female embryo

(or1 2927b) are preserved in the collection of the Oceanographic Research Imstitute in
Durban.

Description
A 127 cm mature male Hypogaleus hyugaensis from Natal is shown in fig. 15. The basic
colour is a dull grey, paler underneath except for the front part of the snout which is slightly
pigmented. In late embryos the dorsal and caudal fins are clearly marked with black tips
and transparent trailing edges, while the anal fin is completely colourless. The angle of the
trailing edge of the caudal fin also has a clear black mark, while the underside of the snout
in front of the nostrils is dark with three distinct lings and an outermost pair of thinner,
blurred lines (fig. 15B).

The proportional dimensions of seven specimens (four male, three female, 110 to 122 cm
in length) are summarised in table 21.

22



TEETH
The teeth of a 115 cm male H.hyugaensis from the Natal coast are shown in pl. 2. The dental

formulae of three jaws were :—g and 452 (twice). No sexual dimorphism was apparent in the
few jaws examined.

VERTEBRAL COUNTS

Precaudal counts of three specimens ranged from 93 to 97 with a mean of 95.3. Total counts
of these sharks averaged 157.7 (154 to 160).

Biology
SIZE

A litter of embryos averaging 34.1 cm and ranging from 33 to 35 c¢m in length appeared to
be close to full-term. Five males of 112 to 127 cm from the African coast (J. L. B. Smith
1957b; present study) were all mature, as were four females of 114 to 112 cm. The only
specimens recorded from elsewhere are two females of 90 and 87 cm from Japan and Taiwan
respectively (Miyosi 1939; Teng 1962 in Chen 1963). The state of maturity of these two
females was not recorded. The largest H.hyugaensis yet recorded are a 122 cm female and a
127 ¢m male, both from Natal. J. L. B. Smith (1957b, p. 592) took occasional specimens
at Zanzibar and also on the Kenya coast, “the largest not exceeding 2 000 mm in length”.
As a female of 114 cm was fully mature, we doubt whether the species does in fact attain even
150 cm in length.

BREEDING DATA

H.hyugaensis is live-bearing, the embryos being nourished by a yolk-sac placenta. Despite
the paucity of data on this species there is a clear indication of seasonal breeding with a
gestation period of perhaps 15 months ending in about December (table 5). The two
complete litters obtained each had eleven embryos, while another female had empty uteri
but eleven ripe ova.

DISTRIBUTION

Two females measuring 87 and 90 cm in length have been recorded from Japan (Miyosi
1939) and Taiwan (Chen 1963) but further work is needed to determine whether these are
in fact synonymous with specimens taken from the south-west Indian Ocean. In the latter
area specimens have been taken from Zanzibar and the Kenya coast (J. L. B. Smith 1957b)
and from the Natal coast (present study). H.hyugaensis taken in the latter area has been
caught in water ranging from 65 to 230 m in depth and includes four mature males and four
mature females, plus two embryos taken from another female.

FEEDING

Only two of the sharks examined had any food remains in their stomachs. Both of these
had fed on teleost fish.

Genus Tricenodon Miiller and Henle, 1837

Trigenodon Miiller and Henle 1837: 117; type-species Carcharias obesus Riippell 1835: 64, pl. 18, fig. 2 (Red Sea)

Triaenodon is a genus of carcharhinid sharks characterized by the following combination of
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characters: spiracles present (sometimes absent?); an internal nictitating lower eyelid;
minute lip-grooves barely extending around the mouth corners; the snout very short and
blunt; no interdorsal ridge; first dorsal origin about midway between pectoral axil and pelvic
origin; second dorsal and anal fins about equal in size, each about haif the size of the first
dorsal; caudal peduncle without lateral ridges; precaudal pits present (lower is indistinct);
caudal fin with a definite lower lobe; teeth in rows rather than a mosaic arrangement, in two
or three functional series, each with one or more smaller cusps on each side of the main
cusp, not serrated.

Three nominal species can' be ascribed to the genus Trigemodon: T.apicalis Whitley,
1939; T.obesus (Riippell, 1835); and T.ohtusus Day, 1878. Triaenodon smithii Miiller
and Henle, 1841 belongs in the West African genus Leptocharias, while Triaenodon
nigricans Philippi is a teleost fish. T.apicalis is almost certainly a synonym of T.obesus while
T.obtusus is of doubtful status (Day illustrates it with the first dorsal origin over the inner
pectoral edge, apart from other differences). Most modern authors regard Triaenodon as a
monotypic genus.

Tricenodon obesus (Riippell, 1835)

“Blunthead shark™

Carcharhinus obesus Riippell 1835: 64, pl. 18, fig. 2 (orig. description; Djetta, Red Sea)

Triaenodon obesus: Miller and Henle 1841: 55, pl. (descr,, good illustration; Indian Ocean, Red Sea);
Playfair 1867: 870 (descr.; Seychelles); Bleeker 1874: 67 (Seychelles); Sauvage 1891: 510 (Madagascar);
Garman 1913: 163 (descr., distrib.; Red Sea, Indian Ocean); Fowler 1941: 194 (good synonymy, descr., distrib.;
Philippines}); J. L. B. Smith 1952: 225 (Inhaca Island}; J. L. B. Smith 1953: 511, fig. 13a (descr.; South Alfrica);
Wheeler 1953: 37, pl. V(3) (Mauritius-Seychelles area); Klausewitz 1960: 291, fig. 4, pl. 42 (1) (illustrations of
type in Senckenberg Museum, SMF 3149); Wheeler 1960: 202, fig. 1 (descr., distrib.; Tanganyika, Chagos
Archipelago); Fourmanoir 1961 : 48, fig. 39, pl. XVI (descr., biology; Madagascar; fig. 39 illustrates the teeth
of a small Negaprion, stated in author’s corrections); Fourmanoir 1963: 90, fig. 6 (A) (descr., distrib. ;
Madagascar); J. L. B. Smith and M. M. Smith 1963: 5, pL. 1 (5) (Seychelles); V. G. Springer and Garrick 1964
87 (vertebral counts); Talbot 1965: 463 {Tanganyika); Compagno 1970: 80 (discussion of relation of
Trigenodon to other genera)

Triaenodon apicelis: Fourmanoir 1954: 203 {Comores)

Study material

A 139 cm male from northern Natal; the jaws of two specimens taken in southern
Mozambique; a damaged specimen measuring about 70 cm from Mauritius, now in the
collection of the museum at Port Louis.

A 139 cm male (ORI 2696) is preserved in the collection of the Oceanographic Research
Institute in Durban.

Description

A 139 cm mature male Triaenodon obesus is illustrated in fig. 16. This shark had a small
but definite spiracle on each side and an internal nictitating lower eyelid. The overall
colour was a grayish brown, darker on the head region, and cream underneath. The first
dorsal and upper caudal fins were tipped with white, while the leading and trailing edges of
all the fins were slightly darkened, although the latter was only apparent on close
examination. The proportional dimensions of this specimen are summarised in table 21

TEETH
The teeth of a 139 cm male from Natal are shown in pl. 3. Dental formulae of three
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jaws (including that shown in pl. 3) werej—z —:% and% including smaller central teeth

5 4 4 .
of iy 5 respectively.

VERTEBRAL COUNTS

The adult male taken in northern Natal had 128 precaudal in a total of 208 vertebrae. The

only data available for comparison are 129 precaudal and 214 total in an embryo from the
western Pacific Ocean (V. G. Springer and Garrick 1964).

Biology

T.obesus appears to be a fairly common shark of the northern Natal and Mozambique
coasts but only one intact specimen and a few jaws and photographs have been obtained
during the present study. The following brief account of T.obesus in the south-west Indian
ocean consists primarily of information extracted from the literature.

SIZE

According to Fourmanoir (1961) T.obesus is born at 52 to 60 cm in length and matures at
100 cm. He noted a 52 cm embryo while the smallest free-swimming specimen yet recorded
appears to be a 68 cm female from Zanzibar (Wheeler 1959).

Pregnant females have ranged from 105 to 145 cm in length (Wheeler 1960, Fourmanoir
1961) and Wheeler (1953) noted that a 110 cm male from the Mauritius/Seychelles area was
mature. The largest specimen recorded in the south-west Indian Ocean measured 160 cm
(Fourmanoir 1954). J. L. B. Smith and M. M. Smith (1963) state that T.obesus attains seven
feet (213 cm) but illustrate a 122 cm specimen.

BREEDING DATA

Three litters recorded by Wheeler (1959) and Fourmanoir (1961) contained two, two and
three embryos. Insufficient information is available to determine any seasonality in the
breeding habits.

DISTRIBUTION

T.obesus 1s a common species of shallow tropical waters in the Indian and Pacific Qceans.
In the eastern Pacific it is insular in habit, being plentiful at the Galapagos Islands but rare
on the mainland coast (Kato et al 1967). In the south-west Indian Ocean the situation is
different, for T.obesus is apparently fairly common on the northern. Natal and southern
Mozambique coasts where it is regularly seen by skin-divers. It has been recorded from
Tanganyika (Wheeler 1959), Mozambique (J. L. B. Smith 1952; present study) and
northern Natal (present study). T.obesus also occurs near most of the islands of the
south-west Indian Ocean. It has been recorded at Zanzibar (Wheeler 1959), Madagascar
(Fourmanoir 1961), the Comores (Fourmanoir 1954), Tromelin Island (G. R. Batchelor,
pers. comm. and photograph) and the Mauritius/Seychelles area (present study, among
others).

T.obesus appears to be restricted to clear, shallow waters in coral-reef areas. Fourmanoir
(1961) notes that it usually swims at depths of 8 to 40 m but is occasionally caught in deeper
water down to 110 m.
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FEEDING

Fourmanoir (1961) observed that T.obesus from Madagascar feeds mainly on crustaceans.
The most comprehensive study of the feeding habits of this species comes from work by
Hobson (1963) in the Marshall Islands of the South Pacific. He noted that T.obesus
frequented the shallow lagoons, the centre of activity betng among the coral heads and
ledges bordering the seaward passages. It was commonly seen resting motionless on the
bottom, often under ledges and in caves. Hobson (1963, p. 177) noted that it was “clumsy
and ineffective in attempts at taking baits which were suspended in mid-water. However,
this same shark was remarkably effective in tracking down and capturing prey which had
taken shelter deep in one of the many holes or crevices typical of a coral reef”.

Genus Negaprion Whitley, 1940

Negaprion Whitley 1940: 111, type-species Aprionodon acutidens queenslandicus Whitley 1939: 233, fig, 6
(Queensland)

The genus Negaprion is distinguished from all other carcharhinid sharks by a combination
of erect, smooth-edged, single-cusped teeth and a second dorsal fin almost as large as the
first. Other characters include an internal nictitating lower eyelid ; minute upper lip groove
but no lower lip groove; first dorsal origin slightly behind inner pectoral corner; no
interdorsal ridge; anal fin almost as large as second dorsal fin; caudal peduncle without
lateral ridges; definite precaudal pits; and a distinct lower lobe to the caudal fin. Spiracles are
usually considered to be absent in Negaprion but do occur in our study material, among
others (see Fourmanoir 1961). The characteristic pale brown colour gives rise to the
common name of “lemon shark”.

There are several nominal species (see Bigelow and Schroeder 1948, p. 309) which should
probably be referred to two species: N.brevirostris (Poey, 1868) of the western (and eastern ?)
Atlantic, and N.acutidens (Riippell, 1835) of the Indian and western Pacific Oceans. Further
study might show the genus to be monotypic, but further descriptions of specimens from
various localities are necessary before a valid comparison is possible. The present
description fills in one of these gaps in our knowledge of Negaprion.

Negaprion acutidens (Ruppell, 1835) is the name usually applied to Indian Ocean and
Pacific members of this genus. This species was originally described from a 68 cm specimen
taken in the Red Sea and is distinguished from N.brevirostris by a wider snout and by
differences in the teeth (bases of some of the teeth with one strong denticle on the outer
side in N.acutidens, without any strong denticles in N.brevirostris — see Bigelow and
Schroeder 1948, p. 309). An adult female Negaprion from Iran (in the present study
material) refers to N.brevirostris in snout shape and in the denticulation of the teeth.
However, a 52 cm embryo taken from this same shark has some of the teeth with a marked
denticle on the outer side of the base. Both the embryo and the adult have a snout shape
corresponding to N.brevirostris rather than N.acutidens and it seems likely that R ppell’s
illustration (1835, pl. 18, fig. 3) is inaccurate in this regard. Examination of the type-specimen
(now in the Senckenberg Museum — Klausewitz 1960) would resolve this point. Specimens
from Madagascar (described under the name Odontaspis madagascariensis Fourmanoir,
1961) and from the Seychelles and Natal (present study material) appear to be identical
with that from Iran. An 84 cm specimen from the Seychelles has upper teeth with at least
one corrugation, often appearing as a definite cusp, on the outer side of the base. The
teeth of the lower jaw all have smooth bases. Larger specimens (from Natal) lack these
denticulations and have smooth bases to all their teeth (pl. 4).
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Negaprion acutidens (Riippell, 1835 )
“Lemon shark”

Carcharias acutidens Riippell 1835: 65, pl. 18, fig. 3 (orig. descr.; Red Sea); Giinther 1870: 361 (descr.;
Seychelles); Sauvage 1891: 510 (Madagascar)

Negaprion acutidens: J. L. B. Smith 1959: 16, pl. (descr.; Kosi Bay): Klausewitz 1960: 292, fig. 5 (holotype);
7. L. B. Smith 1961b: 565, pl. 108 (10b) (descr.; Seychelles); D*Aubrey 1964: 23, pl. 9 (descr., distrib.:
northern Natal)

Odontaspis madagascariensis Fourmanoir 1961: 15, figs. 8, 39, pl. 3 (orig. descr., biology; Madagascar)
Negaprion madagascariensis: Fourmanoir 1963: 95 (habitat; Madagascar)

Study material

A 243 cm male from northern Natal; the jaws of three specimens from northern Natal and
southern Mozambique; the teeth of a 234 cm specimen from Mauritius; an 84 cm female
from the Seychelles (BMNH ?2.5.14.58); a 232 cm female from Iran, containing six embryos
of 24 to 51 cm.

A 243 cm male (ORI 2934) from Natal and a 232 cm female plus four embryos of 24 to
51 cm (oR1 1158, 1158c¢, d, €, ) from Iran are preserved in the collection of the Oceanographic
Research Institute in Durban. '

Description
A 243 cm mature male Negaprion acutidens from Northern Natal is shown in fig. 17A,
The overall colour is a yellowish brown, paler below. Also shown in fig. 17B for comparative
purposes is an outline of a 232 cm female N.acutidens from Iran. The nictitating lower
eyelid is internal, Negaprion is usually described as lacking spiracles (see, €.g., Bigelow and
Schroeder 1948:308) but the mature male described here has no spiracle on one side but a
definite spiracle some one and a half millimetres in length on the other side. Fourmanoir
(1961) describes specimens from Madagascar as having spiracles.

The proportional dimensions of a 243 cm male N.acutidens from Natal are summarised
in table 21.

TEETH

The teeth of a female of approximately 280 cm from southern Mozambique are shown in
pl. 4. The teeth are smooth-edged, without serrations. As noted above, the teeth of young
specimens may have denticulated bases, particularly in the upper jaws.

14—1—14 14—2—14 d 14—2—14

The dental formulae of three jaws were . , an .
13—2—13 ° 14—1-—-14 14—2—14

Fourmanoir (1961) gives the dental formula of specimens from Madagascar as %

VERTEBRAL COUNTS

A specimen from Natal had 139 precaudal in a total of 225 vertebrae, while an embryo from
Iran had 140 precaudal in a total of 227. These counts differ markedly from that of 117
precaudal and 201 total in a Florida Negaprion (V. G. Springer and Garrick 1964).

Biology

The following brief account of the biology of N.acutidens in the south-west Indian Ocean
is largely based on data provided by Fourmanoir (1961).
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SIZE

Fourmanoir (1961) records embryos of 62 cm in length and notes that the newborn young
measure 70 to 80 cm. He gives the length at maturity as about 214 ¢m and the maximum
length as 310 cm. Specimens caught off the northern Natal and southern Mozambique coasts
appear to range from about two to three metres in length. A 243 cm male from northern
Natal was fully mature.

According to Fourmanoir (1961), the young are born in October and November. A female
caught in January had ripe ova (“avec des ouefs en formation™) and another taken in
August contained thirteen embryos averaging 62 cm in length.

DISTRIBUTION

Sharks of the genus Negaprion have been recorded from warm, shallow waters of all
major oceans. The southernmost record of this species along the east coast of Africa
consists of two specimens taken in northern Natal at a latitude of 28°25‘S. Elsewhere in the
south-western Indian Ocean it has been recorded from Madagascar (Fourmanoir 1961),
Maritius and the Seychelles (present study). This rather sluggish shark is usually found in
shallow water where it swims near the bottom. Fourmanoir (1961) notes that in Madagascar
it prefers sandy plateaus with little coral structure and is caught most readily in depths of
8 to 15 m.

FEEDING

The only records of stomach contents of N.acutidens taken in the south-west Indian Ocean
include a Diodon hystrix and spines from a sting-ray (Dasyatis sp.). Garrick and Schultz
(1963) regard Negaprion as dangerous and list one uprovoked and five provoked attacks by
N.brevirostris in the Florida/South Carolina area.

Genus Hemipristis Agassiz, 1833
Hemipristis Agassiz 1833: 8; type-species Hemipristis serra Agassiz, 1833 {fide Garrick and Schultz 1963: 28)

The genus Hemipristis was first described on the basis of fossil teeth. Leriche (1938)
realised that the Red Sea shark named Dirrhizodon elongatus Klunzinger, 1871 was closely
allied to Hemipristis, and published good illustrations of the teeth of the type-specimen.
Despite this, Gohar and Mazhar (1964) described a further two specimens from the Red
Sea under the name Heterogaleus ghardaquensis. We follow the majority of modern workers
in regarding Hemipristis and Dirrhizodon as congeneric, but note that Compagno (1973c)
separates the two genera on the basis of histological differences in the tooth structure.
Specimens have now been recorded from the seas around India and south-east Asia as well
as the south-west Indian Ocean. The first record from the East African coast was made by
J. L. B. Smith (1957d) on the basis of specimens from Zanzibar and northern Mozambique
while Fourmanoir (1961) took three sharks of this species on the west coast of Madagascar.
At present there appears to be only one extant species but a lack of comparative material
prevents a thorough investigation into the differences, if any, between specimens from the
different parts of the Indian Ocean and the Red Sea. Considerable variation is present in the
descriptions available at present, probably because of growth changes in the proportional
dimensions.

The characteristic teeth allow sharks of this genus to be readily identified (pl. 5). Other
features include distinct spiracles; definite upper and lower lip grooves; internal nictitating
lower eyelids; first dorsal origin approximately over the inner pectoral corner; second
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dorsal fin about half the height of first dorsal, its origin in front of anal origin; anal fin
slightly shorter than second dorsal; caudal peduncle without lateral ridges; precaudal pits
present although the lower may not be distinct; caudal fin with a distinct lower lobe and
subterminal notch, the length from the subterminal notch to the tip about a fifth of the
upper caudal length; and notably long falcate pelvic fins with acute tips to the lateral lobes.
An interdorsal ridge has been reported as present (Fourmanoir 1961) and as absent
(J. L. B. Smith 1957d).

Hemipristis elongatus (Klunzinger, 1871)
*“Fossil shark™

Dirrhizodon elongatus Klunzinger 1871: 665 (orig. descr.; Red Sea)

Hemipristis elongatus: Leriche 1938: 12, figs. 3, 4 (generic synonymy, figs. of jaw of type specimen); J. L. B.
Smith 1957d: 556, fig. 1, pl. 16 (synonymy, descr., distrib.; Zanzibar, northern Mozambique); Fourmanoir
1961: 46, figs. 37, 38, pl. 15 (descr.; Madagascar); V. G. Springer and Garrick 1964: 88 (vertebral counts;
Gulf of Thailand)

Heterogaleus ghardaguensis Gohar and Mazhar 1964: 29, figs. 13-16, pl. 2 (orig. descr.; Red Sea)

Study material

Part of the jaw of a 137 cm female from Zanzibar, now in the collection of the J. L. B. Smith
Institute of Ichthyology in Grahamstown; the jaws from a specimen of about 150 to 200 cm,
sex not recorded, from Margate (latitude 30°52’S on the Natal coast), now in the collection of
the Natal Anti-Shark Measures Board.

Description

Descriptions of specimens from the south-west Indian Ocean are given by J. L. B. Smith
(1957d) and Fourmanoir (1961), the former including good illustrations and detailed
measurements of a 137 ¢cm female from Zanzibar. An outline of this shark is shown in fig.
18 (after pl. 17 of J. L. B. Smith 1957d). Fourmanoir (1961) and Setna and Sarangdhar
(1949) note that small specimens have a much longer snout than adults. The body is an
almost uniform light grey, hardly lighter below, the fins plain (J. L. B. Smith 1957d). Gohar
and Mazhar (1964) give a similar description of a specimen from the Red Sea while Setna
and Sarangdhar (1949) note that Indian specimens are a light ashy-brown above and dull
white on the sides and below.

TEETH
The teeth of the 137 c¢m female from Zanzibar described by J. L. B. Smith (1957d) are

illustrated in pl. 5. Smith gives the dental formula of this shark as 163:112

the left side of the same jaw gives a count of % . The shark taken on the Natal coast had a

uﬁ. Fourmanoir (1961) notes a count of 14—14
18—18 17—17
£ 13or14—I13or 14 in

18—18

but a recount of

tooth count of in specimens from

Madagascar and Setna and Sarangdhar (1949) recorded counts o

sharks from India.
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VERTEBRAL COUNTS

The only data available are three counts of specimens from the Gulf of Thailand (V. G.
Springer and Garrick 1964). Precaudal vertebrae of these sharks ranged from 103 to 104
(mean = 103.7) while total counts varied from 190 to 194 (mean = 192.0).

Biology
SIZE

A 60 cm male from Madagascar had a visible umbilical scar (Fourmanoir 1961) and Setna
and Sarangdhar (1949) gave the size at birth as about 45 cm and recorded a free-swimming
specimen of 68 cm from India. Their largest specimen was 218 cm in length. Garrick and
Schultz (1963) noted that H.elongatus is common up to about 240 cm in the Gulf of Thailand
and the type-specimen, from the Red Sea, measured 230 cm (Klunzinger 1871).

BREEDING DATA

Setna and Sarangdhar (1949) state that H.elongatus is viviparous and record a range of six
to eight embryos per litter.

DISTRIBUTION

H.elongatus is a common inhabitant of the shallow waters about India and in the Gulf of
Thailand (Setna and Sarangdhar 1949, Garrick and Schultz 1963). It has been recorded
from Vietnam (Fourmanoir 1965) west to the Red Sea (Gohar and Mazhar 1964} and south
to Madagascar (Fourmanoir 1961) and the East African coast (J. L. B. Smith 1957d). Smith
noted a 137 cm female from Zanzibar and a mutilated specimen of about 1,5 m from
14°10°S on the Mozambique coast. The specimen taken at Margate (30°52'S) extends the
range of this species into South African waters where it appears to be a rare visitor. All
H.elongatus recorded from the south-west Indian Ocean have been taken close to the shore.

FEEDING

Setna and Sarangdhar (1949) note a wide range of prey items including smaller sharks
(Carcharhinus sp.), rays (Pteroplatea poecilura) and mackerel (Scomber Sp.). H.elongatus is
thus an active predator on relatively large prey which, when combined with the shallow-
water habitat, may make it potentially dangerous to man.as noted by Garrick and Schultz
(1963).

Genus Hemigaleus Bleeker, 1852

Hemigaleus Bleeker 1852: 46; type-species Hemigaleus macrostoma Bleeker 1852: 46, fig. 10, Batavia (fide
Norman 1966: 18)

In the absence of study material we follow Compagno (1970) in considering Hemigaleus
Bleeker, 1852, Chaenogaleus Gill, 1862, Negogaleus Whitley, 1931 and Paragaleus Budker,
1935 to be congeneric. Several different species have been described, mainly from the
northern Indian Ocean and the western Pacific. In the Atlantic Ocean, H.pectoralis was
described by Garman (1906) from a specimen apparently taken in the north-west Atlantic.
No further specimens have been taken in this region but H.gruveli (Budker 1935) from
tropical West Africa appears to be a junjor synonym of H.pectoralis (Krefft 1968). Six
nominal species have been recorded from Indian and western Pacific seas but the only
record of the genus Hemigaleus from the south-west Indian Ocean is of two sharks
described as Paragaleus pectoralis by Fourmanoir (1961), both taken off the west coast of
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Madagascar. These sharks appear to correspond with the type-specimen of H pectoralis as
iltustrated in Garman (1913) except for the teeth in the lower jaws, Fourmanoir (1961, fig.
#1) shows the eighth, ninth and tenth Jower teeth as being erect and only slightly
denticulated on the outer side of the bases whereas the corresponding teeth in H.pectoralis
are markedly oblique and heavily denticulated on the outer side of the hases, Fourmanonr
gives the number of teeth in the lower jaw as about twenty as compared to a range ol 27 to
33 in H pectoralis, or 24 to 30 if the ceniral 1eeth are not counted (see Krefft 1968), Apan
from this discrepancy the Malagasy sharks are indistingwishable from A pecloralis, A
certain identification will have to awant the collection of further specimens from the south-
west Indian Ocean,

The genus Memigateus can be charactenzed by the following combination of characters:
distinct spiracles; well-marked precaudal pits; caudal peduncle without lateral ridges,;
caudal fin with a distinct lower lobe and subterminal notch; lip-grooves present, the uppers
at least hall as long as the mouth length, the lowers somewhat shorter; teeth with single,
non-serrated cusps, the uppers obligue with strongly denticulated bases on the outer edge,
the lowers erect towards the centre and erect or oblique towards the sides; from one 1o four
rows of functional teeth, the teeth not in a mosaic arrangement.

The combination of distinet spiracles and precaudal pits, a definite lower caudal lobe,
and the arrangement of the teeth in rows rather than a mosaic distinguishes Hemigaleus
from all the carcharhinid sharks of the south-west Indian ocean except (raleoverdo,
Trigenodon, Hemipriveis and Loxodon. Galeocerdo und Hemipristis can be separated by the
heavily serrated cusps to their upper and (in Galeocerdo) lower teeth. Hemigaleus has
smooth, non-serrated cusps 1o the teeth in both jaws, although the upper teeth may have
strongly denticulated bases on the outer side. Triaenodon is distinguished by, among other
characters, multicuspid teeth and a short, blunt snout (int¢rnasal distance more than snouwt
length in Trigenodon, less than snout length in Hemigaleus), Loxodon 15 casily differentiated
by its mintte or indiscermible spiracle and by the relative positions ol the anal and second
dorsal fins (anal origin over or behind the second dorsal origin in Hemigaleus. well in front
of it m Loxodan),

Hemigaleus sp. (incerta sedis)

Pirggalews gectoralis: Fourminoir 19670 42, figs. 7 (), 40, 41, 42 (descr. ; Madugasonr]

No study material. Specific identification 15 dependent on the collection of farther
specmens. Descriptions of the varous nominal species can be found in Chen 1963
(H balfourt, H.pingt, H.microstoma, H.macrosioma, H.tengi), Garman 1913 (H pectoralis,
Budker 1935 (H.gruvell) and Fowler 194 (H.machlani).

DESCRIPTION

Fourmanoir (1961} gives pood illustrations of a 102 em female from the west coast of
Madagascar, plus a few measurements of the body dimensions. An outline of this specimen
15 shown in fig. 19 (after fig. 42 of Fourmanoir 1961), The colour is described as gray with
the trailing edges of the fins a paler colour. The tooth count 15 given as about thirty m the
upper jaws and twenty in the lowers.

VERTEREAL COUNTS

The only counts available For any shark of this genus range from 72 to 82 (precaudal) and
from 142 to 150 (total) in A pectoralis rom the Atlantic Ocean (V. G. Springer and Garnick
1964, Krefli 1968),
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Biology

Fourmanoir (1961) records a 102 em female and another of which the size and sex was not
recorded. He does not indicate whether the female was mature or immature. Most species
of Hemigalens grow to a maximum length of not much than & metre, Mature males of
H . balfouri, H.microstoma and H.tengi measured 97, 91 and from 77 o 81 om respectively
{Chen 1963). Krefft (1968) described a 57 cm male H pecroralis from West Africa as
“semiadult™ and another two miles of 78 and 93 em as adult while a gravid female from the
same region measured 138 cm and contained embryos ranging from 44 to 47 em in length
(Budker 1%35). No further details of the method of reproduction are known.

DISTRIBUTICHS

Hemigalens appears to be confined to fairly shallow tropical seas i the western Pacific,
Indian and eastern Atlantic oceans. The single record from the western Atlantic was of
uncertain ongn (Garman 1913) and the genus is at the most a rare visitor o American
COUSES,

Genus Prionace Cantor, 1849

f‘;ﬂnﬁ;ﬂ?nntur |B45: 1381; type-species Sgueher ghowcws Linnasus 1758: 235 (fde Bigelow and Schroeder

The monotypic genus Prionace is readily wdentified among carcharhinid sharks by the
combination of no spiracles, distnet precaudal pits, a first dorsal fin set far back with its
origin well behind the inner pectoral corner (by a distance equal to or greater than that from
the st 1o 5th gill-slits), and teeth with single, markedly serrated cusps, Other characters
include an internal nictitating lower eyelid, minute upper lip groove, no lower lip groove,
a long pointed snout, no inter-dorsal ridge, a candal peduncle without lateral ridges, and a
distinct lower lobe to the caudal fin, When alive or newly dead Priomace is characterized by
4 brilliant dark blue colour on its dorsal surface.

Prionace glauca (Linnzus, 1758)
“Blue shark™

Squatus pleweusr Linnaess 1738: 235 (" Evropean Ocean™)

Carcharhings glawews Barnard 1925: 26 {deser.; Agulhus Bank): Barmard (19470 9 (Agolhas Banki
Eilemia plawess; vouw Bonde 1934 14 (disinb. ; South Afrca)

Glyphils gloncus: J. L B, Smith 1949 42, fig, 10 {deser.: South Africa)

Prionace ghowea: Crotmer and Fourmmnoir 1961: 881, Bg. (Madagascar), Fourmaneir 1961 20, £, fig 10
gmt.:cmunmb: D'Aubrey 1964: 24, pl. 10 (deser., distnb. ;| South Africa); V. 0. Springer and Garrick [964:

#::r.!;hr;l n:ruﬁt;s]. Merren 1965: 19 (sooth-west Inchan {'.'lcun‘p_ Merretl 1966: Iﬁzm Africa}; Day et ol
1#; (Fulse Hay)

Study material

Six males (248 to 300 cm) and eight females (97 and 222 to 320 em), from various offshore
localities in the south-west Indian Ocean,

Four sibling embryos of 29 1o 34 cm (o1 1722 d, [ h, [) are preserved in the collection of
the Oceanographic Research Institute in Durban.
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Description

A 279 cm mature male Prionace glonea from 29°49°8, 32°24°F is shown i fig. 20. The
overall colour 15 a brilliamt dark blue which fades 1o a dull grey soon after death. The
underperts are white.

The proportional dimensions of nine specimens (five male, four female, 218 w0 295 cm in
length) are summansed m table 21,

TEETH
The teeth of a 279 cm adult male from 29°49°S, 32°24'E are shown in pl. 6. No marked sexual
dimorphism was apparent in the jaws examined.
14— —14
13or 14-2—]50r 14

The usual touth count in 13 jaws was

Central teeth varied between none and one in the upper jaws and between one and two in
the lower jaws. Variation i the numbers of lateral teeth is summarised in table 6.

VERTEBRAL COUNTS
Precaudal counts of 12 £ glavca ranged from 146 to 150 with & mean of 1479 (s ~ 1.6).
Total vertebrae of these sharks averaged 2451 (241 to 250, 5 = 2.4), These counts do not
differ markedly from those recorded for P.glawce by V. G. Springer and Garrick (1964).
The latter note u specimen from Cape Town with 143 precaudal vertebrae, slightly below
the range shown by the present stucdy material,

Biology

Present study material includes only a few records of this pelagic shark and the following
briel account of its biology 15 amplified by information extracted from the liternture, in
particular from the detailed study of Strasburg (1958) on the pelagic sharks of the central
Pacific Ocean. It should be noted that populations of P.glewca from different remons may

differ in regard (o features such as size and breeding habits and the present account is no
more than & guide to the general hiology of the species.

SIEE

Pplavea is usually bom st about 50 cm in length. Fourmanoir (1961) recorded embiryvos
ranging from 48 to 50 om in femalkes taken near Madagascar and Backus (1957) noted that
western Atlantic P.glewca is born atabout this length, Free-swimnmung speciumens of shghtly
over 50 cm have been recorded (Bigelow and Schroeder 1948), The size at maturity is not
known in males, Nine adults of this sex taken during the present study ranged from 248 10
300 em, but as no smaller males were caught the size at maturity cannot be determined,
The smallest mature female on record is a pregnant specimen measuring 208 em from the
Pacific Ocean (Strasburg 1958). Ten mature females taken in the south-western Indian Ocean
have rangad from 222 to 320 cm (Fourmanoir 1961 and present study). The largest specimen
for which Bigelow and Schroeder (1948) could find positive record measured 383 cm while
the largest which they themselves saw was only 11 feet (335 em) which is probably closer
to the usual maximum size for Pgfauca,

BREETHRG DATA

Litters of Pgfoce contam highly variable numbers of embryos and there may bhe a
correlation between the size of the mother and the number of young. Three pregnant
females taken durning the present study contained 6, 17 and 58 embryos, while Fourmanoir
(1961) recorded two litters from Madagascar, each of which contained 39 embryos
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Elsewhere, litters ranging from only 4 (Strasburg 1958) to 63 have been recorded (see list of
European and western Atlantic recorts in Tucker and Newnham 1957), Backus (1957) notes
that the reproductive season is apparently not restricted in Pglovea of the northern
Atlantic. However, the data of Strasburg (1958) for central Pacific specimens suggest thal
more young thay be born during summer than at other times.

DISTRIALITION

P.glouca is a pelagic species usually found away from continental shell areas. In the
south-west Indian Ocean it has been recorded from about 35°5 latitude (present study)
northwards to at least the Comores (13°S — Fourmanair 1961), J. L. B, Smith (1949) notes
that off the west coast of southern Alrica it is abundant and commonly attacks the nets of
trawlers working in the area. It will occasionally come into very shallow inshore waters
(Randall 1963}, but definitely increnses in abundance with increased distance from land
{Strasburg 19538).

Strasburg (1958) discusses temperature preferences in Pglanca of the central Pacific. This
shark s usually found in water of temperatures ranging from 7 to 15°C, less often in warmer
water up to 21°C, and occasionally in even warmer woters. This expluins why P.glavea is
found in temperate and tropical seas, for in the later regions it normally occurs in deeper
and thus cooler water than that found at the surface Strusburg lound that, in the north-
central Pacific, the greatest concentrations of this shark are to the north of 20°N latitude.
In the tropical regions (between latitudes 20°N and 23°S) no scasonal Auctuations in the
abandance of P.glauca were apparent. In the region from 20° o 50°N marked seasonal
migrations (northwards in summer, southwards in summer) were observed, often in relation
of the shifting transition zone between: the relatively cold Aleutisn Current and the
relatively warm North Pacific Current. Strasburg also noted o marked degree of sexual
segregation, females being concentrated at higher latitudes (possibly in relation to nursery
areas) and males at lower |atitudes.

FEETIMMG

The stomach contents of a few specimens examined during the present study included a
number of teleost fish, two elasmobranchs (including a Scapanorfivnchus owstoni and some
squid. Like most pelagic sharks, P.glovea appears 1o feed on virtually anything that comes
within range. Limbaugh (1963, p. 76) notes that specimens are “often seen biting at tin cans
and wooden boxes floating on the surface™. He considers it to be aggressive and Garrick
and Schultz (1963) list several unauthoritative identifications of Pglauca s being
responsible for shark attacks in various parts of the world.

Genus Galeocerdo Miiller and Henle, 1837

Galeacerdy Mullar and Henle 1837; 397; r?ﬁ-jmﬂ Sgwalng arcticns Faber, 1829 [ = Sgualis ¢uvier Lesucur,
1822 — fide Bigelow ond Schrosder 948 265)

The genus Galeocerdo has only one modern representative, easily distinguished from all
other carcharhinid sharks by the single-cusped, heavily-serrated, cockscomb-shaped teeth
and the lateral keels on the caudal peduncle. Other characters include the presence of
spiracles, long upper and lower lip grooves, an internal nictitating lower eyelid, first dorsal
origi over the pectoral axil or inner edge, second dorsal much smaller than the first, an
interdorsal ndge, definite upper and lower precaudal pits, and a long thin tapering tip to the
upper caudal, The common name of “tiger shark" comes from the striped markings visible
on juveniles bul fading in adults. G.euvieri (Lesueur, 1822) is 4 common species of shallow
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rropical waters in all three major oceans and a great deal has been written about the biology
of this shark, in particular thewr feeding habits, An excellent summary of the biology of the
species in the western Atlantic is given by Clark and von Schmidt (1965). Unless otherwise
indicated the following account of G.ouwvieri refers only to the populations found in the
south-western Indian Ocean where, unfortunately, few orngnal observations have been
made. A good synonymy of the species can be found in Bigelow and Schroeder (1948).

Galeocerdo cuvieri (Lesueur, 1822)
“Tiger shark™

Sgualus cuvier Lesveur 1822: 35] {“New Heolland ™)

Galpocerds cuvier: Bigedow und Schroeder F94R: 266, fig 44 [good descr., distrib. svnonymy: norfh.west
Atlantic); 1. L. B Smith 1949 44, pl. | (14) (descr,; South Africa); Fourmanéd 1961, 21, fgs. r;, I3 (descr.
Madapascary; L L. B, Smith and M. M. Smnh 1963: %, pl. 2F; F (Seychebes): DY Adbrey 19648- 19, pl, & (descr,
dizimib,; South: Africa),

Sty materinl

An embryo of about 63 am from a female taken off Cape St, Francis in the eastern Cape,
now in the Natal Museum, Pictermaritzburg; 23 mules and 24 females (130 1o 410 em) from
Natal; a 104 cm female from southern Mozambique; a record of a 205 cm female from
Tromelin Island; three females (283 to 367 em) and the jaws of 4 pregnant female from
St. Brandon; an adult male {not measured) from Mauritius.

A 168 cm male (orr 1166) and a 104 om female {or1 2591) are preserved in the collection
of the Oceanographic Research Institute in Durban.

Deseription

A 107 em immature female Galeocerdo cwvieri from southern Mozambique is shown in
fig. 21. Larger specimens lose the dark striping although remnants of this can still be seen
in some specimens ol three meires or Jonger.

The proportional dimensions of 30 specimens (10 male, 20 female, 104 to 410 em
length) are summarised in table 22,

TEETH
The teeth of 2 239 cm immature lemale from Natal are shown in pl. 7. The usual tooth count

10 or 11—1—10 or 11
11—1—11

numbered one in both jaws with one exception where the upper jaws contained two central
teeth. Varation in the numbers of lateral teeth 1s summarised in table 7, Tooth counts of
four specimens from St. Brandon appear to be shightly lower than those of Natal G.cuvieri.

:RL_ :‘I':: (table 7). The possibility of isolation and differentiation hetwee

populations to the cast and west of Madagascar should not be ignored.

among M specmens from Natal was . Central teeth always

usually being

VERTERRAL COUNTS
Precaudal counts ol 28 specimens from Natal raoged Irom 100 to 112 with 8 mean of 106.5
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(s = 2.2). Total counts of 25 of these sharks averaged 225.6 (216 to 233, 5 = 4.1), A specimen
from St. Brandon had 102 precaudal vertebeae while V. G. Springer and Garrick (1964)
recorded precaudal counts of 106 and 108 in two embryos from Florida and 105 precaudal
i & tolal of 23] ina specimen from the Gulf of Thailand.

Hiology

SIZE

An embryo from a specimen caught in the eastern Cape measured 63 em while a Jitter of
well-developed embryos taken at 5t. Brandon averaged 63 ¢m, ranging from 59 to 67 cm.
Fourmanoir (1961) notes a litter of Gewvieri embryos averaging 68 em, The smullest
free-swimming specimen vel recorded in the south-west Indian Ocean Is the 104 em [emale
illustrated here,

Males are immature at 239 em, adoelescent at 275 em and mature ot lengths of 290 ¢m
and more. Females from about 250 to 300 cm are adolescent und Fourmaneir (1961),
presumably referring to female Guewrtert from Madagascar, notes that maturity is at about
340 ¢m, He records three pregnant females of 345 to 377 cm while present study material
meludes four mature females of 363 to 410 cm.

The largest specimens recorded in the south-west Indwan Ocean arca 410 cm female and »
370 cm male (present study). The longest of which Bigelow and Schroeder (1948) found
positive record was 2 Cuban specimen of aboul |18 feet (5.5 m). Fourmanaoir (1961) notes
that he has seen a photograph of a 7.4 m female from Indo-China.

BREEDNNG DATA

In the south-wes! Indian Ocean {ive pregnant female Geuvier! have been recorded (table 8),
Numbers of embryos averaged 35,4 and ranged from 23 10 46 per litter.

MSTRIBUTIOMN

G.cuvieri is widespread throughout the tropical parts of the south-west Indian Ocean. It has
been recorded from the Seychelles (1. L. B. Smith and M. M. Smith 1563), St. Brandon,
Mauritius and Tromelin (present study), Madagascar and Europa Island (Fourmanoir
1961}, southern Mozambigque, Natal and the eastern Cape (present study). The principal
adult population and the nursery areas seem 1o be resincled to tropical regions for
(7.cuvierf taken in Matal has consisted almost entirely of immature and adolescent antmals.
Only two of 24 females were fully mature and only six of 23 males. The smallest specimen
taken in Natal was a 127 cm male, In the eastern Cape & .cuvierf 15 rare, the only definite
record being a pregnant female caught in 1929,

The seasonal distribution of specimens taken in Natal s summarised in table 9. Contrary
to what might be expected of a tropical species, G.cuvieri appears 1o be rare during the warm
months of January to April. Females were most abundant rom October to December while
males showed a more diffuse scasonality with a slight concentration from May to September.
In an analysis of the catches of Guewvieri in shark nets off bathing beaches along the Natal
coast, Wallett (1973) noted a similar size distribution to that recorded here. He noted that
this shark is caught in small numbers throughout the year and that, contrary to what one
might expect for a tropical species, il appears to be more commaon in southern MNatal than
in the northern regions.

FEEDIMG

The indiscriminute feeding habits of G.euvlers have brought it a great deal of attention,
It is best described us a scavenger (see, e.g., Bigelow and Schroeder 1948, ). L. B, Smith 1949,
Clark and von Schmidt 1965). The stomach contents ol specimens caught during the
present study confirm this definition {(table 10),
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The large size, shallow-water habitat and all-embracing appetite make G.cuvieri one of
the most dangerous species of sharks as far as man is concerned. None of the, numerous
southern African shark attacks have been proved 1o be due to G.owvieri but the species has
been blamed for several attacks in other parts of the world (see, .z Garrick and Schultz
1963).

Genus Loxodon Miiller and Henle, 1838

Loxedon Milller knd Henle |E18. 36, type-species Lovedsn mocrochimn Milller and Henle 1841: 61, pl. (no
type localityh

The three closely related carcharhinid gencra Loxedon, Rhizoprionodon and Scoliodon have
been reviewed by V. G. Springer {(1964). Scolindon does not occur in the present study area
bhut Loxoden and Rhizoprionodon each have one representutive in the south-west [ndian
Ocean. A key to all three genera and the several species can be found in V. G, Springer (1964)
and will not be repeated here. It will suffice to note that Loxodon and Rhizoprionodon can be
distinguished from the other carcharhinids of the south-west Indiun Ocean by the following
combination of characters; origin of second dorsal fin never in advance of the centre of the
anal base, often over or behind the anai axil: smooth, single-cusped obligue teeth In two or
three functional series; an internal nictitating lower eyelid: first dorsal origin over or
slightly behind inner pectoral corner: no lateral ridges on caudal peduncle; distinet precaudal
pits: and a caudal fin with a definite lower lobe.

The two species of this group found in the south-west Indian Oc¢ean, Loxodon macrorhinus
Miiller and Henle, 1841 and Rhizoprionodon acutus (Riippell, 1837), are similar at first
sight but are easily separated by the following characters:

L.macrorhinus Roacutus
Combined length of upper  Less than nostril length Equal to or more than nostril
and lower Lip groaves length

Position of second dorsal Over or behind anal axil In front of anal axil
origin

Shape of eve Orbit with 4 distinet  Orbit smooth, without notch
notch m hind rim m hind rim

Fin markings First dorsal and caudal Fins plam, tips and trailng
with thin dark trailing edges at most slightly
edges; pectorals and darkened
pelvics with pale trail-
ing edges

Precaudal vertebrie 70 or less Mare than 70

Loxodon macrorhinus Miiller and Henle, 1841

“Sliteve shurk™

Loxodmr wavrechiner Milller and Henbe 1841: K1 logig dexcr. | no 1 E-cnllu-uirtjr]: Blecker 1574: 67 {hstad.
Madagasear): Poller 1874; 62 ilisted: Ma scarh; Sauvage 1891: 510 [listed; Madngascar); Cudger 1929
$11 (painting by Nicols Pike! Mauritios); Wheeter 1959 106, fgs. 1, 2, 3 (deser ; Zangibar); ), L B, Smith
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1961b:5065, pl. lﬂﬂith!%dlﬂnh.; lohaca island); J. L B: Smuth 1961 19, fig. (Delagon Bay): J L B, Smuth sod
M. M. Snuth 1963: 5, pl. | (H] {Seychelles); V. Q. Springer 1964: 588, fg. 4, pl. | {A) (revision of genus)
Seoligdon palarorrah: Fourmanoir 1961 44, fps. 34, 35 fdeser, ; Madngascar), 1 L B Smith wnd M. M. Smith
1963 5, pl 2 (6) {Seyehelles)

Study material
Five males (73 to 85 cm) and nine females (74 o 90 cm), from northern Natal, southern
Mozambique, and St. Brandon (one). Most of these specimens were obtained in poor
condition, many of them gutted.

Two males of 78 and 79 em (or1 2657, 1244) and a 74 em female (Or1 1244) are preserved
in the collection of the Oceanographic Research Institute in Durban.

Description

A 75 em adolescent male Loxodon pacrorhinus from southern Mozambique 1s shown in fig
22. The overall colour is grey with the trailing cdges of the fins transparent, overlain by a
thin black edging in the case of the first dorsal and eaudal fins. A very thin dark edging is
apparent on the trailing edge of the second dorsal but is only visible on close examination.
A mioute spiracle is usually present but visible only to an experienced worker, The
charactenistic notching of the hind rim of the orbit is always noticeable. The second dorsal
origin is usually over, sometimes slightly behind, the anal axil. None of our specimens had
any trace of an interdorsal ridge but V. G. Springer (1964) reports that a low, short ridge
15 sometimes present in this species.
The proportional dimensions of eight specimens (four male, four female, 73 to 6 cm in
total length) are summarised in table 22

TEETH

The 1eeth of a 78 cm male from St Brandon are shown in pl. B, The cusps are smooth in
all cases. V. G. Springer (1964, p, 588) notes that “the teeth of adult males may be slightly
more erect than those of females, but the difference is nol striking™. No sexual dimorphism
was apparent in our limited study material.

The usual tooth count among eight jaws was Tﬁ%ﬁi 7 Central tecth were always

single in the upper jJaws, in one or two rows in the lower jaws. Vanation 1 the numbers of
lateral teeth is summarised in table 1.

VERTEBRAL COUNTS

Precaudal counts of seven L.macrorhinus ranged from 83 to 85 with a mean of 84.0 (s ~ 1.0).
Total vertebrae of these sharks averaged 161.7 (160 to 163, § = 0.9). As shown by V. G.
Springer (1964), vertebral counts of Linacrorhinus from different localities vary greatly.

Biology
SIZE

Two apparently full-term embryos from a female taken off southern Mozambigque measured
39 and 40 cm. V. G. Springer (1964) recorded a 42 cm embryo from Mauritius and noted a
frec-swimming specimen measuring only 43 cm (from Formosa). Males are immature at
66 cm (Philippines — V. G. Springer 1964) and mature at about 73 o 75 cm (present study),
Females of 85 cm taken in the south-west Indian Ocean were pregnant (Wheeler 1959;

present study). The longest specimen seen at Zanzibar by Wheeler (1959) measured 91 em.
Present study material includes an 85 cm male and a 90 cm female.

38



BREELDN NG DATA

Two pregnant females taken i the south-west Indian Ocean each contained two embryos.
Nothing is known about seasonality of reproduction m Lomacrorhinus.

IMETRIBUTION

L.macrorhinus ranges from northern Matal and southern Mozambigue (present study)
northwards 1o the Red Sea and eastwards to Madagascar (Fourmanoir 1961, as Scoliodon
palasorrah), the Mauritius/Seychelles area (V. G. Springer; present study), India, the
Philippines, Dutch East Indies and Australia (V. G. Springer 1964). Judging by the
distribution along the Natal coast Lmucrorhinus appears 10 be restricted to warm clear
water in which it is fairly common. We have only one doubtful record of the species from the
more turbid waters of central Natal where Rhizoprionodon acutus 18 abundant. Depth
records for Lomacrorhinus range from 7 m (Zanzibar — Wheeler 1959) to about B0 m
(northern MNatal — present study).

Genus Rhizoprionodon Whitley, 1929

Rhizoprionoden Whitley 1929: 354, type-species Carcharias (Seoliodan) crenldent Klunringer, 1880 (= Carchar-
iar acutuy Rippell, [835) (fide V. G. Spnﬁﬂr 1964}

Of seven species recognized by V. G. Springer (1964) in a review of this genus, only R.acuties
(Ruppell, 1837) occurs in the present study area. A full key to all the species of Rhizapriono-
den can be found in V, G. Springer (1964) and will not be repeated here. Idemification of
R.acutus 18 discussed under Loxodon (p. 27),

R hizoprionodon acutus (Riippell, 1835)

“Milk shark™

Carcharies aeunry Rippell 1835, 65, pl. 18 (4) (orig, descr.; Red Sea)

Sealiodon vagares Garman 1913: 116 (orig. descr.; Zanzmbar); J. L. B. Smith 1949; 43 (Tisted: East Afnca);
Sealiodon walbeehmi= 1. L B, Smith 1949: 43, fig. 12 (descr.; Natal)

Seoliodon pelasorrak 1. L. B, Smith 1949, 47 (devcr, ; MNatal)

Rivtzoprinnodon acutui: D' Aubrey 1964: 25, pl. 1] (deser., distrib, ; south-east Alriea); Davies and Joubert 1966:
1, f’f 3] [tagged; Mutal; Davies and Joubers 1967 118, 121, 126 (tagged; Durban): Johnson o af 19882 661
(baeterin in gut; Morambigue channel)

Rhizaprionsdon | Rkiroprionedon) acutur: V. G. Springer 1964: 594, figs. 3. 6 (revision of genus)

Study material

Numerous specimens ranging from 30 to 89 cm (male) and from 29 to 102 cm (female), all
from Natal and southern Mozambique.

A 66 cm male (om1 1207) and three females of 34 to 99 cm (om 1927, 928, 2590) are
preserved in the collection of the Oceanographic Research Institute in Durban.

Drescription
A 99 em mature female Rhizoprionodon acurus from Natal is shown in fig. 23, The overall
colour is grey, paler below, with the fins only slightly if at all darker than the back. There is
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no spiracle, nor is there an interdorsal ridge. The second dorsal origin is over or slightly
behind the centre of the anal base. The orbit is smooth, without any trace of the notehing
charactenstic of Loxodon,

The proportional dimensions of 111 specimens (40 male, 71 female, 32 to 101 cm in
length) are summarised in table 22,

TEETH

The teeth of a 95 cm mature female from Natal are shown in pl. 9, The testh are smooth
edged except in specimens over 90 em where slight traces of serrations can be seen under
magnification. No sexual dimorphism is apparent in our study material, but V. G. Springer
(1964) notes that the cusps of mature males may be slightly more erect than those of females,

j2—1--12
—2—11]

The central teeth numbered one above and two below in each case. Varintion in the numbers
of lateral teeth is summarised in table 12.

The commonest tooth count among 100 jaws was a remarkably constant

YERTEDRAL COLUNTS

Precaudal counts of 107 R.acis ranged from 64 to 70 with o mean of 67.0 (s = 1.6). Total
vertchrae of 104 of these sharks averaged 136.3 (128 10 148, s — 3.2). V. G. Springer (1964,
table 9) summarises the precaudal vertebral counts of Raeutus from u number of localities
with a wide range of variation in numbers.

Biology
1 FA

R.acutuy from the cast coast of southem Africa is born at a length of abour 30 1o 35 em.
Full-term embryos have ranged up 1o 34 cm in length and free-swimming specimens of 29
to 35 cm, all with open umbilical slits, have been recorded. Males mature between 6% and
72 em, females at 70 10 80 cm. The smallest pregnant female measured 71 em but another
was still virgin nt 81 cm although otherwise fully mature. The largest specimens were an
#9 cm male and a 102 em female. V. G. Springer {1964) notes that different populiations of
R.acutus may differ with regard to size.

BREEDITNG DXATA

The number of embryos in 27 litters ranged from two to eight, usually from three to six,
with an average of 4.7, A fairly clear breeding season is apparent with mating in November,
Drecember and. to & lesser extent, January, The young are horn about & year later {table 13),

DISTRIRUTTION

According to V. G, Springer (1964}, R.acuns ranges from Madeira in the eastern A tlantic to
the east African coast, Madagascar, the Red Sea, Australia and Japan, O the east coast of
southern Africa, the distribution ranges as far south as Natal where the bulk of the specimens
taken are adolescent or mature males and females. A few newborn young have been
recorded, mostly from northern Natal, Racutus is usually taken from inshore waters and is
often caught in the surl m Natal where it occurs throughout the vear but i5 more
abundant during the warmer months. Two newborn young were caught in Richards Bay in
salinities of 30 and 33"/, showing that this shark may enter brackish water on oceasion.

FEETHMNG

R.acutus usually feeds on small teleost fish but has alse been recorded as preying on crus-
taceans and cephalopods. It does not reach a large enough size 1o be dangerous 10 mar.
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Genus Carcharhinus Blainville, 1816

Caroharhing Rainville 18162 121 type-species (by dengnution) Carchariar melanoprons Quoy and Gaimand
E24: |04, figs 1.2, pl 24 {Walgn Tsland)

The genus Carcharkimus as represented m the south-western Indian Ocean is treated by
Bass, D'Aubrey and Kistnasamy (1973). We note here only that sharks of this genus can be
distinguished from the other carcharhinid sharks of the area by the combination of the
following features: no spiracles; internal inctitating lower eyelid; lip grooves very short;
teeth blade-like with single cusps; cusps of the upper teeth always (sometimes minutely)
serrated, the lowers with smooth or serrated cusps; one series of teeth functional in the upper
jaws, one 1o three i the lower jaws; first dorsal ongm closer to the pectoral axil than to the
pelvic origin; second dorsal fin not more than half the height of the first dorsal; second
dorsal origin in front of centre of anal base; anal base less than twice as long as second
dorsal base: upper and lower precaudal pits present: caudal fin with a definite lower lobe;
caudul peduncle withoul lateral keels,

Family Sphyrnida

Sharks of the family Sphymidac are casily distinguished from all other sharks by the
possession of lateral expansions of the head o form the well-known “hammer™. Apart from
this feature they are virtually indistinguishable from the "higher” carcharhinids. Recent
revigions of this family have been made by Fraser-Brunmer (1950), Tortonese (1950) and
Gilbert (1967). We follow Gilbert (1967) as being not only the latest but also the most
complete work on this group.

Several different genera have been proposed of which Gilbert (1967) recogmises only
Sphyrma with three subgenera: Sphyrna, Eusphyra and Plaiysquolus. Three species, all
belonging to the subgenus Sphyrma, have been recorded from: the south-west Indian Ocean.

Genus Sphyrna Rafinesque, 1810

Sphyrna Rafnesgue 18100 46, 60; typespecies Sqealiod sypeena Linnnews 17580 334 (fide Bigelow and
Schroeder [948: 40K)

This genus i1s disunguished primarily by the shape of the head which s expanded laterally
50 as to carry the eves out to the tips of dorso-ventrally flattened stalks, The nostrils are
situated along the leading edge of this “hammer™. Other leatures include an internal
nictitating lower eyelid, no spiracles, second dorsal fin much smaller than the first, no
interdorsal ridge and a definite upper precaudal pit. The lower precaudal pit is less well
marked and, in a few cases, absent. A key to all species of Sphyrna can be found m Gilbert
{1967}, The following key serves only to distinguish those species found off the south-east
Alrican coast:

1a  Front margm of head without a median indentation or scallop™ . . Zygaem

g Front margin of head with o median indentation or "scallop™ .

2a  Hind margins of pelvic fins markedly concave; teeth with definite sermtions
easily visible 1o the naked eyve: second dorsal height greater than length of third
pilshit, . . . . . o w i e e s e i w a s« s WOKarron

2n  Hind margins of pelvic fins almos| straight, at most only slightly concave; teeth
with smooth-edged or at most weakly serrated cusps: second dorsal height less
than or equal to length of third gill-slit . i IR fewind
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Good synonymies for each species are mven by Gilbert (1967). The great majority of
references 1o Sphyrna in the south-west Indian Ocean are not referable to any particular
species with certainty and have been ignored in the present account, Similarly, many
mneidents involving skin-divers and sharks of this genus have been reported from localities
on the southern African coast. Most of these have involved sharks interested in fish which
had been speared, and unprovoked attacks by hammerhead sharks on swimmers are rare.
Garrick and Schultz (1963) list two cases of authoritative identifications of unprovoked
dttacks by these sharks, as well as several less definite cases,

Sphyrna lewini (Griffith and Smith, 1834)
“Scalloped hammerhead™

Lygarny tewint Griffith and Smith m Cusier, Goiffith and Sonth 1834; 640, B &
(.:}ifhcn 1967 17} T S PR " mith 814 pl 530 {“New Holland") (fde

Sphyrma diplamr: Fourmuenow 19671: 42, plo 16 ideser., binlogy: Mudagasear)

Sphiyrng fewinl) D Aubrey 1964: 48, pl. 27 (descr., dlsirib, | South Africa), Gilbeer 1967: 27, Hgs 10, 214,
i, 68, 9B, 108 {revision of (umily) o e

Study material
Numerous specimens rangimg from 73 to 295 om (male) and from 45 to 307 em (female),
from the Natal and southern Mozambique coasts.

Two females of 45 and 47 ¢m (om 1544, 1545) are preserved in the collection of the
Oceanographic Research Institute in Durban.

Description
A 47 em immature femule Sphyrne lewind from Natal is shown in . 24, The colour 5 grey
above, paler below, Larger specimens are darker in colour and lose the fin markings,

The proportional dimensions of 91 specimens (49 male, 42 female, 45 to 307 cm in length)
are summarised in table 23,

TEETH

The teeth of a 307 em female from Durban are shown m pl. 10. In contrast to S.mokarran

and S.zygaena the cusps are not serrated. No sexual dimorphism was apparent in the few
15—2-15

150r l6—l—150r 16

Central teeth were usually two above and one below, very occasionally one or none above
and two below, Variation in the numbers of lateral teeth is summarised in table 4.

adult jaws examined. The usual tooth count amang 78 specimens was

VERTEBRAL COUNTS

Precaudal counts of 66 S.fewini ranged from 91 to 96 with a mean of 93.6 (s = 1.3). Total
counts of these sharks averaged 1964 (191 10 203, s — 2.4). These agree with counts of 92
to 96 precaudal and 192 to 204 total for three specimens from Java, China and Jamaica, but
are substantially higher than the count of 89 precaudal and 174 total for a shark from
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Carolina (V. G. Springer and Garrick 1964). Gilbert (1967) gives i mange of 86 to 100
precaudal and 174 to 204 total vertebrae in nine specimens, the localities not gmiven but
probably including the four specimens of Springer and Garrick.

SIZE

The smallest 5.Jewini taken during the present study measured 45 em m length. Shghtly
larger specimens have also had fresh umbilical scars and some may be born at lengths of
up to 50 cm. Males mature between 140 and 165 cm and reach a maximum length of at least
205 cmi. Information on the size at maturity in lemales is lacking as only one aduit of tius
sex, 307 em in length, was recorded during the present study. A 212 cm female was
adolescent, possibly mature, but still virgm. Clarke (1971) took a 309 em female at Hawaii
and Gilbert ( 1967) notes that the maximum length of the species is probably between 12 and
13 feet (3.7 and 4.0 metres).

BREEDING DATA

A pregnant female taken at Durban in July 197] contained 30 embryos and four
undeveloped eggs in her uteri. The embryos averaged 22.8 cm in length, ranging from 19 1o
25 cmi, The distribution of the sexes in each uterus was remarkably asymmetrical. The right
uterus contained 11 fernales and 4 males, the left contained 3 females and 12 males. The
probability of such a distribution (if a 50:50 sex ratio is expected in cach uterus) is less than
0.005 (x* = 8.57 with one degree of freedom). This could be just a rare occurrence, but
litters taken from other shark species during this study have shown similar phenomena on
occasion, and the genetic basis of sex determination in sharks deserves further investigation.
No other data are available on the breeding of S.lewini in the south-west Indian Ocean,
Clarke (1971) noted that S.Jewini at Hawaii dropped their young throughout the year with
an increased birth rate during the summer months.

DISTRIBUTION

Gilbert (1967) notes that S./ewini has a circumtropical distribution and has been recorded
from the Pacific, Atlantic, Mediterranean and Indian Oceans. Off the east coast of
southern Africa S.lewini is common as far south as Natal where juvenile and adolescent
specimens arc taken throughout the year but in greater numbers during the warmer months.
A few newbormn specimens have been taken by trawlers in northern Natal but the primary
nursery areas appear to be concentrated further to the north. Numbers of young Sphyrag
spp., possibly S.ewinl, are caught by commercial fishermen in northem Mozambigue
(G. R. Hughes, pers, comm.). Adult females are rare in Natal seas — the only one secn
during the present study was found dead in Durban Bay — while adult males are caught
only during December. This is 4 regular feature occurring every year and presumably
reflects a migration of some sort. Wallett (1973) reports that large numbers of S.Jewini,
estimated as being from about 80 to 120 cm in length, have been seen swimming in packs
along the Natal south coast during the months from September to January. This seems 1o
be analagous to the situation in S.zygeena where large aggregations of young occur in the
eastern Cape during the summer months. The size and seasonal distribution of S.lewini in
Natal is summansed in table 15.

Near Madagascar S.lewini is apparently fairly common but neither adults nor newborn
young have been recorded. The smallest specimen taken measured 71 cm (Fourmanoir 1961),

FEEIMNG

99 of 186 S.Jewini had food remains in their stomachs, as summarised in table 16. Teleost
fish proved to be the principal diet component with cephalopods a poor secand. Clarke
{1971) found a high proportion of squid remains in the stomuch contents of Hawainan
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specimens. This probably reflects the availability of fish and squid in each ared rather than
a4 difference in food preferences.

Sphyrna mokarran (Riippell, 1835)
“(ireat hammerhead™

dvguema mrsarrar . Kuppell TRIS: a6, pl (7 (ong. deser.; Red Sea)
Sphyeng tudes’ Feurmanols 1961 41, fige M, 12 (deser., balogy: Madagascar)

Sphyraa mobarean: D' Aubrey |964: 47 pl. 18 ideger., disirib ; Nasl), Gilbery 1967, 24, fge &, 7, 21b,. 276,
pin. oA feevasion of fomiv)

Study material
Five males (175 1o 310 ¢m) and seven females (165 1o 338 cm) from the Natal coast: a 300 cm

female from the Mozambique chiarmel; a 341 cm male from the Mazareth Bank to the north
of S1. Brandon.

Dieseription
A 187 em immature male Sphyrna mokarran from Natal is shown in fig. 25. Field
identification of this species is often made by reference to the relatively straight leuding edge
of the hammer. It should be noted that young specimens have the leading edge of the
hammer angling back on each side and may therefore be confused with S.lewini. The overall
colour 15 o dark gray or gray-brown, paler below.

The proportional dimensions of ten specimens (four male, six lfemale, 162 to 332 cm in
length) are summmarised in table 23

TEETH
The teeth of a 338 em female from Natal are shown in pl. 11. A slight sexual dimorphism is
apparent, with the teeth of adull males slightly thinner and more erect than those of fermales.
However, these differences are not marked and it is impossible to determine the sex of a jaw
without comparative miterial. The usual tooth count among seven specimens was

b= or A—i . Central teeth varied between two und three in the upper jaws, between one

and two in the lower. Varation in the numbers of lateral tecth is summarised in table 17.

YERTENRAL COUNTS

Precaudal counts of five S.mokarran ranged from 94 to 96 with a mean of 952, Total counts
of four of these sharks averaged 205.8 (203 10 208). These compare with counts of 97 and 98
preciudal and 203 and 206 total for two specimens from Australia and Mexico respectively
(V. G. Springer and Garrick 1964). Gilbert (1967) gives whit are apparently the vertebral
counts of the sume two sharks but does not mention locality and also gives one precaudal
count as 95, Caleulating back from his figures of total and of “tail minus body™ vertebrae
this figure is obviously a misprint and should be read as 97,

Biology
SIZE
According to Fourmanoir (1961) the size at birth in Sanokaerran should not excesd 30 em.
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He recorded embryos of up to 32 ¢m in length and did aot indicate the leagth of his smallest
free-swimming specimens. A 187 cm male taken off southern Natal was immature. Fourma-
note (1961) noted that maturity is reached at about 250 em and that the maximum size is
about 5.5 m. The largest specimens taken during the present study were a 341 cm male and
a 338 cm female. S.mokarran is reputed to grow to about 20 feet (six metres) ((albert 1967),
but specimens over four metres are probably rare.

HEEEDING DATA

Fourmanoir (1961) recorded three fitters of 18, 18 and 21 embryos from the west coast of
Madagascar. The avernge lengths of euch litter were about 25 em (June), 32 cm (July) and
37 em (July). No pregnant females have been recorded from the African coast but probably
do occur there in the tropical regions.

DISTRIRUTION

Sonokarran is found in warm tropical waters throughout the world (Gilbert 1967}, In the
south-west Indian Ocean it has been recorded from the Mauritius-Seychelles area (present
study), Madagascar (Fourmanoir 1961), the Mozambique channel and the Natal coast
(present study; Wallett 1973). Breeding adults appear to be restricted to tropical regions and
the nursery areas in the Indian Ocean have yet to be delimited.

5 mokarran taken from the coast of Matal have mcluded adults (three males and four
females) and immatures (1wo males and three females) but juveniles of less than 165 em are
ahsent. Most of these sharks have been caught during the warmer months (table 18). A
similar distribution s shown by catches in shark nets oflf Natal (Wallett 1973},

Specimens taken during the present study have been caught in depths ranging from 6 to
30 m. Several were trapped in the shark nets placed just outside the surf zone of many Natal
beaches Fourmanoir (1961) notes that S.mokarran 1s found in a wide range of depths near
Madagascar. He records catching specimens on drifting hines in the deep sea and notes
lurge S.mokarran of three metres and more in water of 70 cm depth and also swimming
between emerging corsl heads while chasing fish,

FEEDIMG

OF eight 8. mokerran stomachs examined in the present study one was empty: seaweed, o
rock lobster (Pamudirus honarus) and a squid beak were recorded once cach; teleost fishes
twice: and elasmobrunch fishes five times. Identifiable prey fishes included Sparodon
durbanensis, Dasvards jfenkensii, Rhinobatus sp. and Halaelurus lineatus.

Sphyrna zygeena (Linnaus, 1758)
“Smooth hammerhead™

Syuafur sygaene Limneens (758 28 (" Burope and A mercs™)
Sphyene sygaens, D' Aubrey 1964 43, pl. 26 (desc., distrih. | South Africal; Gilbers 1947: 31, figs. B9, 21e 22e,

i 60 (reviwon of famly)

Study material
Three embryos of 43 o 49 cm from the market in Lourenco Marques; 13 males and 15
females (59 1o 305 em) from Natal; 14 males and 12 females (73 10 302 cm) Ivom the eastern
and southern Cape.

A 43 em male embryo (ok: 824) and a 71 cm female (or1 803) are preserved in the
collection of the Oceanographic Research Institute in Durban,
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Deseription

A T em immature female Sphyona = pgeena (rom Durhan ts shown in fig 26, The colour is
grey above, paler below. The kick of o median indentation on the leading edge of the hammer
readily distmgumhes thes speces from S dewens and S mokarean, '

The propartional dimensions of 46 specimens (26 male, 20 fenuade, 58 10 305 am in length)
as sunvmarised i table 23,

TEETH

The teeth of w 305 cm female from Durban dre shown in pl. 12 The cusps of all the reeth
. =

have finely serrafed edges. The usual woth coum amon 39 specimens was T ]I' II:

Central teeth numbered two in the upper jaws and one, very ravely two, in the lower jaws,
Varatwon m the numbers of lateral 1eeth s sunomarised in 1able 19,

VERTERRAL i (INIR

Precuudal counts of 39 S=yeaems ransed fromn 94 10 102 with o menn of 9.7 (& 181
Total counts of 37 of these sharks avernged 19950193 10 206, « 10 These CompiLre
with counts of 949, 102 and 101 precandial and 202, 206 and 196 1otal for specimens [rom
Japan, Virginia and an unrecorded loeality respectively (first two counts from V. G, Springer
and Garnck 1964, third count from Gilbert 1967).

Hiology
SIZE

S.zygaena 1 born at about 60 cmm length. The smallest free-swimming specimen tuken
during the presemt study measured 59 cm while the furgest embiryo was 61 an long. The
size ot maturity = not known, The only adults recorded during the present study were two
fernales measuring W2 and 304 ¢m. Bigelow and Schroeder (1948) note that S =vwaens in
the north-west Atluntic seemingly does not mature at less than 7 10 8 feet (21 10 24 m),
Gilbert (1967) gives the muximum length as probably between 12 und 13 feet (3,7 aned 4.0 m)

BREEDING [¥ATA

A 305 e lemule tuken near Durban in February hud one epp-case in cach uterus ¢ well as
one 38 mim egg i the lelt uterus. The ovary contained 52 large (35 to 40 mm) egos. This
shiark had fresh courtship bites and was apparently being accompamed by @ somewha)
smiller shark when it was caught, possibly 4 courting male. A pregnant female tuken near
Part Elizaheth m November contamed at least M full-term embrvos averuging 6 cmi in
length with 4 tange of 57 1o 61 cm.

IMSTRIBLITION

S.zpgaena is found in relitively cool walers in both bemispheres but is wpparently fare or
absent in the tropics (Gilbert 1967). OIT the ¢ast coast of southern Africd, voung specmiens
up toabout 150 em are common off the Cape coast and present but less abundint off Natal
where they occur throughout the year, Only two adulls have heen recorded durmg the
present study. both ol them females. Embryos of 43 (o 49 cm i length and of uncertain
locality have been bought m the Lourenco Marques marker. These probubly come Trom
the Delugon Bay ared and indicate thal Scvpeens may mnge Turther ino tropical areus
than previously thought. Wallert (19730 noted thit Sz igoena is seldom caught in shark nets
ofl Natal. The few that are taken are usuully in the more southerly areas where they ociut
chiefly during the cooler months,
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Large aggregations of young S.zygaena of one 10 one and a half metres in length have
been seen at times along the coast in the vicinity of Port Elizabeth. One such occasion was
reported by Mr. G. J, B. Ross in January 1973 when thousands of thesc sharks were seen
along a 26 km stretch of coast between the van Staden’s and the Gamioos rivers. In
November 1974 a similar aggreation was observed by one of us (A.).B.) off the Port
Elizabeth beaches at the western end of Algoa Bay. Most of these sharks were swimming idly
near the surface, and there was certainly no concerted movement in any one direction. A
third aggregation was reported by 4 member of the Algoa Flying Club who saw hundreds of
small hammerheads in January or February 1972 slong the coast to the west of Port
Elizabeth.

FEEDING

The few stomach conients examined dunng the present study consisted chiefly of teleost
fish with a lesser number of cephalopods and crustaceans.

ﬂcknﬂwlf:dgemm

We would like to thank all those people who assisted this project in any way whatsoever.
We trust that this general expression of gratitude does not mmply a lack of appreciation for
the efforts of so many persons. Particular thanks are due to the following: Dr. A, E. F.
Heydorn, Director of the Oceanographic Research Institute; Dr. J. A. F. Garrick, of the
Victoria University of Wellington; Mrs. M. M. Smith and the late Professor J. L. B. Smith,
of the 1. L. B, Smith Institute of Ichthylogy at Rhodes University: Dr. J. H. Wallace, of the
Oceanographic Research Institute; and, last but never least, the late Dr. D. H. Davies,
former Director of the Oceanographic Research Institute and the man who began and
inspired research into the sharks of the south-west Indian Ocean.

Financial support for this programme has come from many sources which are gratefully
acknowledged. The early work was chiefly financed by the Marine Research Unit of the
Council for Scientific and Industrial Research, through its Universities Research Division.
The Natal Anti-Shark Measures Board and the Ant-Shark Research Association have
given comsiderable financial aid, while the Geoff Black Fund has contributed towards the
cost of publishing this repert. Finally, the South African Association for Marine Biological
Research has bome many of the costs of the programme, apart from providing office,
laboratory, library and administrative lacilities.

Of the three authors, J. D, D'Aubrey was responsible for the project from its inception
in 1959 until early 196%, at which stage it was taken over by A. J. Buss who has been
responsible for the bulk of the collation and analysis of the data presented here.
N, Kistnasamy, technician to the project throughout virtually its whole existence. has been
responsible for consistency in the methods used and also made many of the original
observations. This report formed part of a PhuD. thesis submitted to the University of Natal,
Durban in 1972 by A, J. Bass,

47



References

AfTLEATL 5 B, PR Tl terminology and etiaiem i shths wilky specidl rileromee b the sl slup i
i fenrion framrmii Ralnesgue. Cweir. e, ka5l
s P AORTC A sireey of shrk haril pars b Gilberl, I W e ol ede . Shorke sboiles and sups. Balllmoee
Jobyin Mophims Press: 3767

AR A, Wi |BET, Notes on westcin norih Athiotic sharks. €gedy, (310 246248

Wiy B Ak n, 19 Coangrilvatbom o Petide des porssrme e Uile Muece. YL Prwe, Bare Soe dem S,
Afvisryi . 2120 IKI-180 _ -

kA, K0 1928 Monpgraph of the sursise fahes of South Afncie Ause 8, AR Mas, 21000 118
LN XY Appeniba 1o Manogesgils of (hie mmeme Gishes of South Afoea Puaet 1% Ame 50 A0 M,
20 120 Mr2ened )
o CIMTE A plistorind guide to Soulh Afrean falies. Cape Town, Muskew Milker: |22

wiss Ay WIS The varcharknmid and scvliochoid shiarks of ihe cust Coost of souihers Africi | lnpabibslyd
M0 plenis, Llibversity of Saisl, Puoichasg; |-

— A 0 PETE Analysis and clescreaprim of woeinton me dee peoporimigl dimenmsons of sexliodmil, e kinid
el spehwriiel shaeka faverd. Bep peceiiviee R, fasd, (325 1238

<A b samneY koo und Rivtsasasy x [VTE Sharks of the sl const of santhiern Afrca | The genas
Carchiehingy (Corchnrhinidac). fiverr, Rojr mecameer, Ber fead, 03300 10168

— A b i avey, 0 ol kETNASAMY, o 1978 Shurke of ilie cast soust of southers Alrica, |1, The umilies
Soyliorhintdss and Pasdmtpiabidae. fivse. Ave secaimee Ben Boat, 13700 1293

W W, 0 e Sercorne, W e B Now sharks Trom by wesiern Morth Atlantic. Proe. New gl =iudl.
Chuh, 232 300

WL m und wOrmounEL w. L 19EE Frdhes of the western porth Allanaie. Pan [ Lancelers, Cyelintorties and
Sharks, Moy, Senrs. Falv, nar, Res 1-376
nl.ﬁh’im. Fuo AR ey cenipe Viwhvonrien van de Kanp de Goede Hoap, Mol Tiibobe . Yo -fudve, 201

FI'.,I.I IET-I. Menlanniia Muada gusimi et Ulle de by Ronbon des pallaetions de mm Pollen o win Do Lesde,
: fll BTAN

e s, A & o 19O, Thescipined of o wew Soitl Alricor golesd selichinn. Apn, Mo, el B 0Ty 1041583
G A 1L Déseriptinns sl sly wiew pereiform Hslies (ran ihe coant ol Mutil, diaw, 5 A0 M. 3080 6 86T

MER R W, AP35 Bl M PR ot Poei, £3) T4 107 (fde Rigelow and Schroeder 19450 275

Poim b T b PBY A review of Ve sharks o Taiwan, 8ol Bl Bop. Bisl. Codl, Scv, Timvaherd dier, 0 12007

CLAREK, 1L wind vos scenming, €. 1965, Shaeks of [ha cential ol const of Floridi Sl e Sei 150000 1 GRS

FLARKE, 1AL 1970 The cenlogy ol ihe scillimed Kimmerhiood shark. Spfremn S tad, i Hawan Bl Ser
25001330144 '

EHIM PALN 1) Ve DL Systemiatios of lhe geoes Memitodihis (Sebiclil . Cargharhinkface sosd moliited pomea.
Frim, Cafly Avond, S0, B4 HLOY

Lo W, Chanieds wid Fuffiinn b newe geages of sharks (Selaehil. Corebaihinidioes. Mroe €atll’
dvend. Scf, 3 (14): 357373

oo ® % AVTIN Gugenttar frlovendt, 0 paw gouns el species of shark friom New Conses (C archarfm nrme:
;Fgmli‘:iliﬁ:l.‘.wiilh w redefimitinn of e Qomily Triakidae oud » ey to trlukid gevers, Proc. Cabl, dowd Sel.
M AR

e bW 19T R Anderrelutinmduips of vy elammobnanchs. fr- B W Girocnwonst o ol stis,, Fiveerrwfibnvshim
of Mahes Losdin, Mexdemie Prress: 1561

e LW, il RPRINLINN. &, HITI, dipws, 4 hew B ol carshisthinid aharks with a redieseriminn ol § st
Fradiery Ml Ede WA Seev 00 S0 69 13 0 Sdid

CHSHE, &, wind P o o P Luopiche dil tham i Muodagasesi. Sall Al 18 (1R8] 6T R

At 4, . 190 Prelimimory goude o (e steoks Gomd off the comt oot of somhern Africa. v, Bop,
s, R, fure, (Rp 15 _ '

nwhiin, o oh, S Abonl slurks gl bl sitiek. Metevma i e Sloiee wead Slosoce o 1-2%7
w0 g pownny, s T Tug eveluniiom amd ihark faggang i Sedth Alricae witers S, By
wrrae, Mk Toar UEIED =T

e Jocmemt, 4 b, 19T Tag evabum o o shark tngeng in Souih Alocan walers 10088 T Dilkien

on ol cdse Sharks, sktos amd rays Babibmre, dihn Dlaplome P 10410

iy PET (roprinted 1938 The Faslivs of indial Seing o motural listoy sl e b L s be inlialal the
sty il (esh wisters of Indin: Haemn wnd Covtong 2 valivmes, Lomdon. William Thawsen

AN B dbe DiERas, 0L jnd o pisierre, ki TR The Yonibie Taund el fabes of Fiulse Hap: Sl divdca
Trewinn M Sea 5 fF, M (15 00K

wwam o Mhda. A Whbingraphy of s Voloe | Sew York, Bossell and Rucelf 1718
i, aZh A Fhlwigraphy af Gehes Volwme 0], SNew Yok Rl sl Riosall; §-Tmd

4N



— i, 19482e, A biblegraphy of Bihes Valume 111, New York, Rusell and Russell =707
roEsasinm, 1, 195 Telhyologie e piche uux Comores. Mo favd aeienr, Maodarasear, (M) 9 JE7-239
— B 1080, Requins de la edie vnest de Madagasear, Mol acdend. Quubigascar. (F) 42 1-81

o 16T, Dhiatribution ecologiue des poissons de recilc corulbiens et 'herbiars de In edie otiest de Madagas
enr. Terre File (110 ®1-100

rorwLen, i w1 Contributioms 0 the hiology of the Philipprre srchipetago amd adpeent rogons, Sulf
(5. aetw, Muc. (100) 131 1879 & pelagn ; "

PEASER-BRUNSER, &, 952 A svnopse of the hormmirhand stirks (Sbvemal, with description of W tew species
Rev. Anti Mus. 22030 211218 . il e

GANMAK, £, 18906, Mew pligiostomda. Bl Mul. Cougp. 200l Mare. Call., d6: 200:208 (fide Dean 19603 4304
—ep By [91Y The Plaglostama teharks, skites and moyvs), Mem Mus comip, ol Hare, M §-528

GARIICK, 1. A Poand aonuLrE, Lo 1963, A guide o the kinds of potentinlly dangernus sharks In Gilbert,
PoW.ed, Sharks and Survival. Boston, B C Heath: -840

ﬁlli?;:;:; i:‘l E'E‘ 1967 A rewision of e ommerhead shorks TFamily Sphvemidogs. #oe U085 mriv Mis, 119
aewrisT Loh v |4, Catalogue of fishes reconded from South Afceas Mar boveit: 5 Afe, (115 97179
b Fonne] ThospsoN, W w1918 Catwlogie of Matal sea fishes. Ams. Purbian Mo 1 (3 270-254

Gibk. To 1882, Analvtcal synopsis of the order Squull, and revivan of e nomenclituce of the .
Lveenmt nur, Hir, New Fork, 7 (5200 W67-40K B pre

ConlAR, 0, A 0, mnd saedan, boom, 1964, The elaemabreanshs aof the inrth-western Red Sea. Puhls, smer . ddal
Sun Oheirdega, (133 1-144

Graxy, i, IR31 List of the specamens of fish in the vollection of the British Mukeum, Part | —Chondio i
Landon, Edward Newman: 1=16d) plarygh

aymGEn, B ow,, 1929, Micalis Pike and he unpublished paimungs of the fishes of Magrmius, weatern Indian
ke, with wn fades bo ihe fished, Sl o Wae et sl 583 dRU.530)

GUsTUL. A, 1870 Subcliss IV Chondroprerygil In; Catalogee of jhe Physottom, contaming the fumifies
Gymnotidae, Synbranchidae, Muraenidag, Futmiu.n. and of the Lophobranchii, Plecrognathi. Dipoo,
Ciapoidel, Chondroprerygil, Cwelostomain, Leptocerdiic fn the Brtish Mussum London : 348424

oo, L 4, 196L Fesding hehaviowr in three cpestes of sharks. Pacdd Sc, 17 020 171193

MBS, R M SCIPWENT, Ko s ond Fieets, W, 1O6E. The ehuraocteristics and digtribution of amnne baclerin
moluted from the Indian Ocenn, Linmof Ecpanmpr., 13 (4): H56-664

m.;:‘.:i 3._..!1%5 Frawkay grutipommn (Gofexdes, Trinkidae,), 5 new spectes: of shark from Bevador Copera, (7).

sLaUsEwITS, w,, [080 Die Typen umd Typmile des Natarmuseans Serckenberg 23: Plices. Chondtehihyes,
Elasmobranchi. Sesckenterg. find,, 1 (30 2H8L30

KLUNENGER, ¢ n., 1871, Sg_hﬂpuls- der Fische des Rothen Meeres Il Thell Vel Zool — Bol Ges. Wien,,
2: 4416638 [Reprinted 1984, Weinhkam. J. Cramer}

KROrrT. ., 1968, Knorpelfische (Chondrichthyes) aus den tropischen Ostatlantik. Ti: Kiudses, . and Wolll, T,
Selentific results ol the Dumish expedition to the consts af tropical Weat Afeica; 1945 1046 Asrhui. Aarhus
Stintatrogirykkerie: 3306

LERICHE, M., 1938, Contrihotion a [elide des poissons [osstkes des ooy rivermms de i Meditercunogs A rercning
Addy, pehweds oaluent, Ger, 61 L1018

LEstpim, © A, 1822 Description of & S, of & very large size, which was taken on the const of New Jersey,
Prov, Aead. Sol Phifad 2 (2 343353 '

LisBauni, c,, 1493 Field potes on charka bn. Gilless, B W ed | Sharks pad survival Boson, [0 © Hesth
& o 63

MERREFT, 8. W [965, The Jupanese tuna longlinds Sagami Mard, Rep, £ Afv, oee, Fieh Res. Org. 19640 [R-19

= M b TS pamyndr Loma longHne surery (9625 B B, A mam. Fishe Rev Qg 19650 17415

hmhﬁu.&.. Fe50. Om i new wpecien of seylivrhidd fisdi fromi Andaman sca. Buy of Bengal. Jamnd Sne. findia.

-

MIvosE v 1939, Deserprion of three pew species of elsmobranchinte fishes collected ot Hyogs WNada, Japon.
Haclf, Pelergeibr, Sov, Japan, 9 (5 91497

woROANS, 1 7. 1964 A preliminary sarvey of battom lihing on the north Kenya banke Fivkery Pubfy
eofnme (20, (200 891

WULLER, 1. anel ROk Fo 6. 4, 1B3T. Gottureen dér Helfische und Rochen noch ihrer Arbeits “Usher die
MNotprgeschichie 'der. Knocpelhsohe™  Bee, ARud wawy, Serfin: V112108 (fde Dean 196230 145)

—., J, ond MESLE, B 0.0 1338, On the genehic charagtens ol cariilnpenous fishes, with dﬁﬁr‘,pliﬂ-m il vew generd
At Mg, ks Mo, (23 T 3RA7, BR-01

— I Eid HENLE F oo 0., R Systeimulimche Beschréthong der Plugiostomen, Berling [-206

mann; w, v, moad siomae i 8 Lalk, 1975 O n new sem skate,  Minaahurry var atx, with motes on the deep
wex ahurks Mafecferey highidns, Ertdocnry redofiffel ood  Fepafruy omamennie from (he Gioll of Muannar
Erpekenborginnm hinl, 5401 /1: TS0

MimMAN, 1ok, 1939 Fishes Selent. Rop Jodor Murvws Exped., 7 {11 1116

49



— & ®., 1966, A dealt synopsis of the Orders, Families and Genera of Recent Fishes and Fihlike Yertohmies.
London, Trustees of the British Muscum. {MNatural History): 1-649

OLEnM, A M, |25), Tagzing of the school shark, Galesrdinny auseealis (Maclzay) (Carchachanidas) e ro
western Australian waters Awusd, J. mor, Frealoear.. Hee, 4 01] 33104

. A, Wi, 195§ The bl , migrition mnd growth rate ol the school shark, Galearkinse dustralis {Macleay)
(Cureharhinidae) in south-eastern Avstralinn watees. ( Awer, L e, Freshwat, Res, 5 (3, 353400

—, A M., 1959 The status of the school shark fishery m south-castern Australiom waters. Awi. J. moar
Freghwad Meg., 10 (20 150-176

PARAIED, M. 1., 1957, Remarky on certain sclachii caught st the modih of the Casamance. £ 5. 4. ! T
Deeanegraphy and Sea Fivheries off the West Coast of Afeica, Luanda, 20th.2Tih November 19577 1-14

PLAYEAIL, B L., IR6T. The fishes of Seychelies. Proe. 200), Soe. Lond %46.872

rFotLEw, ¥, [874, Esumeration des animaus vertebres de I'Me de Madagusoar. Extran de a Gieee annee du
Mederlandsch Tijdschrill voor de Dmkund:&zu ¢ Sodete Royale Zoologigue Metur Arviis Magistia &
Amateridam Ameterdan, M. Weilerinan: |,

RANDALL, §, ., 1961, Dangerous shacks of the western Atlantic. T Gilbert, P W, ed., Sharks and survival
RBouton, 3. O Heath & Coo: 33361

WIPLEY, W E. 1948, The soupfin shark and the Avhery. Fisk Anll. Calif, (64): 7-17

aUppELy, B, 1835, Meoe Wirbelthiere zu der Fauna von Abyssinier geharig. Fische des Rothen Mecres
Franklart-a-M

saUvAGE M. E, B9 Histoire Matrelle des Popaons de Madagascar; 310-3] |

SETNA, & B, and saRAmGDHAN, P M, 10, A contribilion to the systematics of Seolivdon woubu e},
Hemiprintis efongong (K mzinger) and Torpedn sugmayer! Engelhart. Ree fndfian Mus, 47 (1) I!E-%

swrTh, A, [B49. Pisces, In; lustrations of the zoology of South Africa; consisting chiclly of fgures and
descriptions of the ehjects of tatural history collected during an expedition into the miedor of South Aflres
in FRH-36, 5 vols, London, (83850, 41 1.77

AurThi, M. M., 1913, Descriptions of @ new carcharoid shatk from the Sulu Archipelago. Prae. LUS nam. Mus,
45: A09.4600
BMITH, 4 L. B, |9 The ses fishes of southern Alrica. Sowuth Alrick, Central News Agency: J-350

— b bk B, 1980, A new. dogfish fram Sooth ATnea, with notes on other chandeichithyin fishes. Aan, Mag. aof,
i, 1127 32 B7E-847

o, 4, L B, 1952 A new hound shark from South Afmce, and new reconds. A Mg, mar, Mice, (1282223236

ey 1o L ., 1953, The sea fishos of southern Africe. Revised edition. South Alrica, Central News Agency: 1364

= L 0, 19570, A pew. shark from South Africe. 5 Afr 2 S, X3 (10§, 261-20

—.mr. ri-ES-LS:tlizﬂh A new shark Trom Sangrbar, winh notes on Gafanhimes Blunville Asm. Mo, sar. B, (138

—1.3;.31&5%. 1937 A preblimnaty aurvey of the scylliogaled doglishes of South Aften. & Afr, S Sed, 521144

Lok, i, 1957d The roce shark Homiprissis elangame (Klanzinger), 1871, from Zanzibar and Mooam bigue.
amer Mg, nat. Hist (12) 105 555460

e b L B, 1959, A shark. new to African scas. Fid Tide, 2 (1) 16

— b L i, 19618, More about sharks Fid Tide, 317) 1819

=, b L. B, 1961b, The seu fishes ol southern Alrica, Fourth edition. South Afkes, Central Nevws Agoncy| |=380

—y b bty 19648, Flahes collected by Di, Th, Mottensen off the coast of Sautl Africs in (929, with an sccourt
of the genus Cruriraja Bigelow and Schroeder 1954 in South Africa. Fidensk, Medd fra Daagh Natieh,
Foren., 126: 283-300 )

A L By, 19068 Manesters amd shorkenters, Fid Tidle, 8 (8): 11212

=, b L i, 197). Marine Fishes. fn Animal life in southern Africa. Cape Town, Masow: 231-255

%t mognd BUTH, M. M, 1963 The fishes of the Scychelles, Grahamstown, Depariment af Lehibiyology,
Rhodes University: 1-215

seuinaE, $,, 1950, Naturnl history notes on the lopon shark, Megaprien brevivonery, Tex, J. Sep, (7). 344350

—, %, 1960, MNatwral history of the sandbar shark Eulamia mifbersi. Fivhery 8ull Fich Wild? Serv. UK.,
61 (178): |-38

—, % 1965, A revlew of westerd Allantic eal sharks, Scyliorhintdae, witli deseriptions of 8 mew genus and five
new specich. Fivhery Ball, Fich, Wildl, Serv. U5 65 (3): 581-624

—. &, 196K Trigkis fehlmanni, 4 new shark from the congt of Sonmla. Proc blel See Woak., &1: 615074

SPRINGER, ¥, O, 1984 A reviston of the carcharhinid shurk genorn Sewliodon, Loxeden and  Khizopeiotsdon.
Prov. 115 Naim, Mus, 115 (3403): 559.852

—. ¥. 0. and Ganmiex, oA, Pl 1964, A survey of vertebral numbers in sharks Moe. L5 patn, Mus, 116
(34963 Th-v6

STHINDACHNER, ¥, [B66, Uleber eine noue Mivrehy Art [AF uoafenadi) von Port Natal. Siesfier dkaod. Wws Wien,
BXil): dR2-4kx

FTRASIURG, . w., 1958 Disinbunon, abundnnee and habis of pelame sharks m the eentral Pacihc ocenmn
Fishery Bull, Fish Wildl Ser, 7.5, 58 (138): 335.361 N

5i)



—, w1963 The diet and dentition of fobedes beaniliendy, with remarks on 1o0th replacement in other shoeks
Crapelie, (1} 3340

TALDOT, F, b, 1965 A description of the coral structure of Tode reef (Tanguoyika Territory, Eagl Africal, with
fis sl Ganinm, Prog, zoel See Lond,, 145 (4): 431-4T0

ThosEses, w. w1914, Cutalogue of fishes of the Cape Provinee. Mar. biel Rep, Cape T, (101 1312153

ok ToNEsE, B, 1080, Stedi sul Plogiostom, 20 Evolunone, corologin e sistemalica della Famiglia Splhyvinidae
(Pesct ammrialilio), Boll fngi. Mur, Zool. Unis. Torimas, 20250 1-!31.

TCKER, D W, and srwsHas o Ty 1957 The bloe shark Friesece gloeca (1) breeds 1o Brovsh scas. Aun;
Mg, mai. B, (12) 104 675683

wan mrbcims, &0c, 164 Records and observatiom In the Poamt Blisabeih Oeennarum in 1868, Senl, Gari,
Lpz, M (34 184202

wipe mosol, o, 1933 A Hal of fdhes ele. provered dickng the Capee ajea durvey Jonuary-Moy 1931 Rep Fisk,
mir Bl oy Ume & Afe, (1) 32-84

i 193 Bhark Gehing ok wn dwdusiry, Tnvestigatioiwl Report (20 Rep. Fioh swn . Biol, Surv U, 5. Afr.,
(b daim

WALLITT, 7.5, 1973, Anglysiz of shark meshing retuons off the Matal const. Elnpublished 8 S, thesis, Lniversity
ol Maisl, Durban! 1-117 )

WHERLEN, |, #. 7. 1953 Report on ke H:uﬁtluhﬁ}:helka Fiskheries Survey |948-1948; Part | The hattam
fishes of economic importance. Fivhery Publy, colme, OF, (3} 1-57

. 'ﬂ:liwﬂ' Sharks of the western Indion Ocean. | Lovodsn macenehingy M. & H E Afe, apeic. 1, 28
[ H

— fi;'f'{:i' 1960, Sharks of the weslarn Indian Doeat. 1. Trivenodan obesur [ RUppall). 5 Afee ageic. S, 25 ()
221

wHITLEY, @ v, 193] New namen for Australian fishos, Awstr, Zosl, 61 310334
—, o, 1939, Taxonomic notes on sharks and cays, Aoenr. Zowl, 9 (1) 227.262

o @ r, 1940, The fishes of Australin. Part 1 The sharks, rys, devilfish, and other pnmitive fishes 0f Austratio
and New Zealand. Sydeey, Royal Zoological Socicty of If:w South Wales: 1-2

Tables
Pages 52 t0 65

]|



il £ ikl

E3103% U] (uiss "prdunatyjngy
afaw| Apiwy Aj[ensn jussadg

TOVEEEET S0 AR

|y

e =R TR T T

[l FELTER ARl LTS

o o dapusus Apgdip ag Ams qenba anogy
aedas 3iajad Ayl BAQ
pasatiegp ARy Foo)

BeaTpo a0 el Sy Buticpas-mop e p

bR
Agt-Nak Inoies 10 s Fulieag-3a1

SHIM ok [ErpAs “sdEns 3000 10 30
(s Apaneg Spemsn T1ussa]

TrUETES R i [V “RITPIERRIT
nEmgy

PRIl JagTe i 1DMY

PasnLl AaneIapo gy

tmba anoge 10 s uighlg

sHaEa Mapd pue (e uaamag

TR TTE TR -TTh |

i At sk Ajersn Wisaess-mors

ELJHERLHT
N 04 il Frueag-asry

ERLEIE (MUOT)IT)
S0 Kpuo edum> ajfwg

EYRAEE SO RGN
[REET]

FRLETEETY|

RIS

parits AP ey

sadiam) \angy

L PR TR IR
1R0ApR Apaafin ey
aifmpd o pas-eny

AN poaday

a3l

tapildy

PIRAS sami) RUT N
vl prpEeaad

Uy jUpiLas D)
pepnes addo po odoy

T [wsIop pacos
aF BANNES  JEIOp i

e [EROp for) jo sy
sinys Apog RIauay
2N Jo apow (Rl

R DT IITERIED 10 SIpIIE Jeragiin el 30 (med 4L im0 dreanung C| ope)



‘aFua puioiaad s e CigAg

23U00 pRioiasd Sauur jo akeoay o Ke384y
“gaured (rimisad ssua) pungag AR 40 13a(0)
satien g alipa propsd G s

ABCA00 b6 3pe eanl s Jap

‘rem petopad o guily u)

Iainins prIelssd ESuumi puigacg jea

Jauns o Jeuu Py

e jesoyed Janu) punjag

Bakidon eyand TR pageg Apsilis

o (viotaad Exhe) plasg fgEge oo
‘Iotiipa jraogasd 3N DA IOy

Jauand prrofaed ol purgag (e

[rve (ioEed saa0 gy

s [Erogsad s pungag

AREIOD b0 PR [Haunaad s s

rxe praeeed
g und) on AT o ot pricrasd s puitEsg AT e

a0 [uszop asay Jo uonmd nssy

fussgy gy (HEE i rgsany ety
nasy ity TURLITEND O AT (RIEEE | ey
juasgy Iuasgy [ITHEL AN (EFECETH FEEERE A 26
HaEqY kY [MEBLERMATIER] 7 RLLRIT RS [TF =4 T
WISy ODERY RUGIEI SO Ry | Ly
gy AUy |ietssagn) 33| )
Iy w3y LA [uicis 20 Jusegy [ e
gy gy [S1ea30 O [WAGTHENEL ] Iasalg L
gy gy [Euazpag 2 wraIpraind L f
i Rk freuanug FEIEHEE S0 IRy LT ey
ity sy LITER T LuaRa1g wrsitalinnd i
mssang ' rissagg) [[ESET] Hasaag BB
L on s S L | i=nam) gy AR if
T38| [LI=LR | [RE | (LU ST i.-u_.__-.ﬁ_g
L= T R B | ELLTEE TS ST o s Y Hipry ey
g R LLES L) gy Leephentasa sibuo sty
L JuuLaug sy EHALINRALE T
famary sy Pljads
sid epnaadg i3] il WAy
LR TR

PAEIY WIMINGE {0 O3 FUES S [0 PUTO] 3¢ o) (2K wES PIGTIIGIIED SROLIYA 1 0 MSIEITYS 3§ o Mok jo Anung I Hqr)

51



wamgese) il Supryfipasm ‘Ciupds Tooy va) Apgi s gy sl grog w0 uesasd fLong AT
- W Apgins [HETHE L giog o Jmasand “poys £ AL
qrneag o) sjfaEel Buppeol wsoorF masnheng 3| Anydepe Loy REGY wnel o o ysnd oo wmaprRaifpiag
- 2201 10 JTHY IN0GY nesang  emel iog wo wasaad “Bao) o1 wmpagy UF Y
— DL B0 [iRE §DaY FHE2 =T s iog wd joesaad griueg wmipagy iRy
-— spunb-sag) 1n0gy sy sl f1og uo wwasad yifiua) wmipay erdiny
WO JOTUE “WOLY APy FTOT e a0 ARqEGS sy sl o] uo Safun) ‘aacge poyg SO PRt |
‘Wi o YU Tipnes
Woa) IURGP X § vy ee) ey (eeaop 19 IR mogy Wy wavitf wioq o jaesadd s mmipey VR AR
i &y ym:ou ppnes
wnl AAUERE ¥ §oaeao S pesiop 1w Jrey ae sacm Aghng Esgy st i) w0 TSl ‘qiiieey umipey b
et TR Loas majis auwr v Ayl iy yaasgR Ajgenis U Lo bt ntiEa N
o edn o oanae w e ataEd uhﬂu ﬁﬂﬁ J1ey ey (Easge Ju juavaL s yog v pmassed Busy umipagy wivradagg
- 3ol 50 Jjey pnogy mmsgy  seel giog uo quasaad sy winepagy e
(erogad s o] o patipod Buo) ...”_m JIL Ry | jupEgy qussae Lppmeidiy ‘pows L3 iy,
epnes saddn o dn .
parnluas fapunpad Epnes Uo fpu JRE JI) e ey Jliseany wani zddn go Spremaiaed Buo ATTT RN Ty
L o pnengas
i Trga C[ree e s illke ﬁ& _Th_ﬂm Jjey ey w3 THIHE D TN il samiy uo iadug fpogs A Uopuyery
L] .
J0 WP pUREEY $0 sak0 e n—...uﬂﬂu.__.,ﬁﬂ B LR LSS | AEEWGR 10 Jiasas g sl qioq uo el Tuogs fpiey  eepeuiadosiy
— FILYTRER LR LTI E RN JUDA R A ARl puipe) i SEPUTLLIA SHEOGY L1204 TR
feeith
TR} IaLTOTISTR J1) 1631 J0 1O 01 JATIR[A Fpu [Esaopas) sasoiud dry TRy

L L B L L

TV WIS O 18RO VES 3 [0 POnO) ¢ 0) AR Rual pROIgITanes snocms 34 0 ARG ag) o suos jo Aeing 41z el



Table 3C Summary of the woth characiers of the various carcharhinid geners likely 1o be found all the sast
coast of southern Africa.

Creharfitimn

Bhlzapribruain

Crnfencerie
Frivsaee

flermpaivis

Memmapriitid

Negapriom
Hypogals

{relpnriafmg

L
Mefrrrhar
Friplix

Repllfveairer
Eridireni

reacts

Cine of twe series Tunetional glomg sides ol juws, upper teeth single-cusped. edges sermiled,

“ower teeth single-cusped, edges amooth or sermted

Chie of 1w series functional along sides of jaws: teeth of both jwws single-cusped, cusps and
bises amouth or sermted.

As for Riizoprionodon exoept that the weeth ulways have smooth-edged cusps, the hases mnt
ilenicubited.

Cine or twi series Tunctionul along sides of jaws) teeth similas m both jawsand of debmneive
cockscomb shape winh heavy serrations,

Cipg or fwn sertes functiondl along sides of jiws: teeth of hoth jawswith sangle, serraled cospe

Two ar throe seties Tunctional along kides of jaws, teeth of the upper jaws single-cusped,
smooth-edged, the hases atronply denticulated on (he onter side; lower testh similar excepl
that only e tecth towands ihe ooter sides of the aws have the bases Wronply denticuluted.

Cine ar 1w senes Tunetional -lﬁ sides of juwi; tecth near centre of upper pews lancet-shiped
with smooth, single cusps and definite basal denticles, praduating to triangular teeth serrated
on boih sides of the cusp. lower teeth similar cacepl the teeth near the sides of the jaws
are serriled om the outer side only.

One ta three series Tunctional along sides of jaws; teeth of both pws single-cusped, smoath-
edged with the centrul cusp larger than the outer cusps

One to three serien lunctional along sides of jaws: feeth of both jaws single-cusped, smaonth-
edged with the hasss strongly denticulated on the outer tde

As Tor Hypagalrus

Two lo five series functional along sides of jaws; teeth of both jaws tricuspid, smooth-edged
with the ceutral cusp larger than the Ouler cesps,

Twa of thres serres functional along sedes of jows: teeth wonilar 0 both pws; cential feeth
tricuupid, lateral testh single-cusped, mmcothi-edged, oblique

Seversl functional series with bow, rounded, single-cusped teeth in o mossic drungemend,
aliernating 50 the wooth rows sppear 1o be diagonal to the jaw uxis,

Severil Tonctional series with pointed, single- or tri-cuspid 1eefh in a pavemen? srrangsment,
the tonth rows perpombiculsr Uy the juw axs

Arrangerment ns for Miestefus; teath with svgle low, rounded cwsps.

Several series of toeth lunctional along sides of jaws: cemiral toeth of both jaws (ncuepid,
wrminail with the middle cusp the largest; liteml teeth of upper juwy similar o those in
centre im dape and in arangement; lilerl teeth of Jower jaws with several equal cusp,
arranged in & spiral manner reminiscent of that shown by P iv icrodm,

Au T Erdoddessii
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Table 3. Verghral caunty of fage amwmennn, Ongemal dats rom mbbe 3 of Compagan and 5. Springer (19710,

Sgnificance of

Bex Range Wean Std.dav. N tvalive  difference (7))
Monospondylous — Male da-5T EL A 125 T .7 9%
precaudals lemuile 1742 3450 | W
iplospondylaus Male 45-21 4.0 1,93 T X i
precaudi Femle  47:52 54 1.51 9 '
Precuudal Male 4452 503 4.3% [ 1.1 i
Female S0-58 5 287 !
Caydal Male 120.143% 134.] &:71 7 2% )
Femnle [ 8- 147 1408 EW L ¥
Tinal Male LEES. 4 E3W 155 ) L) o
Female a9 KA 4 L )

Tahle 4. Craleviekimt golewt, Var@iiom (n nombers of e m 13 ipectmens.

Vipper ows
13 W ¥ i 3 M oW a4

LH . | =

12 i ~ : .
Lowes n i - i
piwk - — | - [ - -

s - | 2 3

M - - i i

Tuhle 3 Mypepaless hrugmonn Hreecding Juea.

Augus 12X wem female - emply werl, 1] Aips ovie (29 ko £ mm diameles)

Augunl 114 em femile 1) embrens (2 mole, % feanalen, 22w 2% @, mes 234 em
Meovernber 7 em [emale - 24 ginbryos (] male, | femnde). 27 and 28 em. mean 278 cm
December 119 em female - 11 embryos o0 mafe, 3 Temalep, 33 o 3% em. inoun 34. ) en

Sh



Table &, Frionace glawce, Variation in numbers of [ateral teeth in |3 specimens.

Lipper jaws

A ¥ N AN

24 - - I = =

2% I - - - . o
Lower 28 ! - . - 1
jaws 17 = - - - 4 -
i ] - - - - 4 1

24 - - |

Tahle 7. Craleacerds oyvierl. Variaiion m mumbers af literal iesth im 34 specrmens from MNatal and fnnnpuun-mm
from 5t Brandon {in hrackets).

Upper {sws

L) 20 21 s 23 24

0 - =M 1 - -
21 - I i - - -~
Lower 2 i 7 i i2 | -
jaws 23 - - 1 1 - -
e - - - - 2
2% - - - - -

Table 8, Gafeocerdo euviert. Records of pregnont lermiles i the south-west [ndian Qcean.

Length of Length of emboyos (em) Mumber of
Locality Date maother (cm)  Mean Range embryos Source of daia
Eastern Cape  |936 +373 61 {only one medsured) 35 Present study
Mudagascar 40509 ME 57 {rot recorded| 23 Foaurmunoir 1961
Madagascar 1978549 153 (14 {not recorded) Al Fourmanate 1B&]
Madagascar Y158 m i (ot recorded) 0 Fourmsnaic [9]
Si. Brandon 141170 163 LX) 5567 43 Presem stody

Table ¢ Galeorerdn cuvierl. Seasemal distribution of 47 apecintess taken in Natal,
Jan Feb Mar Apr May Jun  Jul  Aug  Sep Oet Nov  Dec

Malz | - - : & i 2 ;- i i 2 |
Female I I - 2 1 i 2 F| | 5 4
Tatal T2 | 4 7 & % 4 & &

57



Tahle 10.  Falescerds cuvieri. Samnmary of the stomuoch contenis of 39 sharke

Twpe of food MNa. “

Elasmnbramch I % s luntirg remains af Oeleniersply banrses, Squrctliy sp., Carctusrfimes sp,
Echtonithinug frveesis, Squading african. (1wice), Gpranrn . mamadeni,
Piliatrema warrent,

Teleos ifi 26 Including remmins. of Lecorie cormuius, Plagee sy ooy
hysteix, Johnmay hololepidame, o surmuller (Mullidae), = 1ohy
( Lapoerphalidae).

Hird i 3 Incjuding the remums of o desestsc chicken nnd a Cape Fen
{ Procellinria cequinaeialii).

Reptile 5 13 Inclading Chefordn myday (twice) and Eretmochelys imbrivabs.

Marine mammnks 5 i3 1g:du:Ji1'n3 Arctocephalor pusiffies and pieces of small cewsceanns hree
1Emes).

Crusticenn 3 £ Inciuding Palmuens dedegone, Soelie seerpea aod an nmdentified cran

Cephalopod B 1% Including Sepia sp

iith i3 13 Mainly scavenged materinl mneluding . pumphkin seady, & matchstick,

" u tin cum, @ plastic bag, o rat, the leg of 4 mankey, booes and bracelets

from o human forearm, and bones of domestic anmuds (cow, sheep,
pig; nine times)

Tahle || Leewon macrarhime. Varition in wumbers of lateral teeth in eight spessmens.

Upper juws

> LU

Table 12 Rhdzeprionedin geupes. Yanuiion (o pumbers of lateri| teeth m |00 specimen:

Laviwer

|
2}

i |
Ja

Lippes Jaws
4 25 h
]
K3 3 5




Table 13

Tlnider

1.t

1000 440

Rhiznprionodm acutn. Braading dio feom feinales caughi i Nial

Mewi oty lengih per liter {num)

3 and

December
Javnwiry
Fehrory
blmirch
April

May

Juawm

Jily

A TTATT
Septembet
Chatoher
Movember

2
I
1

Tahle 14 Sphyro fowinl Variation o numbers of laters) teeih i 78 apecimens,

l.ower

Jawa

2

n
az
53

Lipper jaws
3 a
2 1
F | 4
9 4 L]
I 3 I

4
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Tohie the  Spliirme il Summmary of 1he alimmach gontenin of 94 sharks

Type ol foud B pof adavpranislat, Ry
Teleon I

Inciading Sorafiviges woefte, Trachores toachiran, Pominnins
natfaitiin. ot saneii and mialle {Mugildey

kil
MfciThiing M 24 Mamly squd bur meiudmg Foduia &p. (onee)
Cruntibceamn I|| ¥ lucloding Pelimeris spound: Pemeer s

i kasmohranch i b Sepoemnition aficlco

Table 17 Sphyroa pedkarror, Varaoon m mumhers of lnteral 1eeth in seven speeimens.

Hinper jaws
1] L} ] {1
X I -
Lowsy u 2 1 i
Jwws 32 i =
i - i

Tahle 1&  Sphvwnis ssekpren Seasomal distrthution of specimis canght klang the MNatul oowst.

Manth
lai  Febh  Mar A May  Jun Jul  Aug Sep Okt Nov  De
Males 1 2 . - 1
Femules ] - 2 - - - ! <
Bh weres 3 2 . . . 2 . I I i

Takie 19, Sphvra sugevas Varidtion in narmben of biteral feeth m 39 speovmens.

Lipper frws
27 . L

24 |
25
el [ i

Lavwes
7 L

sy

2 n I
L
i i

v
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Figures
Pages 66 to 87
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Fig. 1 The south-west lidis Oconn with an indication of the m eurrent systems The |00-fathom dapth
contour 15 £hown as a dotted Fing from Bewa southwards wlong the Aftican cossl.
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Fig 1 Terminology of the various parts of the external mnatomy of sharke an uked in the present stody
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Fig 4. Different types of growth patterns m the proporbonal dimessions of sharks, In each case the x-axis
represents fotul le {or another ﬂlmlurd dimension] sod the y-axis represents a proportional dimension.
C—emnmt. Bl— ine : SD—linear, decreasing, CU—curvilinear, ImrenE:g, the mate of increase
dropping off with increase in total length; CD—curvilinear, decreasing. the rale rate of decrease dropping off with
increase in tolal length, XU-—corvilmear, increasing, the ﬂlt of hltr:ln rising with increage in totzl length:
XD—curvilinenr, dmmﬂ_ the raie of decreass rising with increase in total I.m?l » MAX—ourvilinesr, rising toa
maximum [ollowed by & decrease: MIN-—curvilincar, dropping to @ minmum ‘allowed by an
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Fig. 5. Cutmacy fehlmanni, A 46 cm adull female from Somalin fig. | of 5. Springer 1968). This drawing 13
i ariginal to correspond with the o illustrations in thes réport, and is fe

reversed i the
actoally of the right-hand side of shark,
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Fig. & Eridecnle dfoueed; A 28 em poeontoce msks foom Matil
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Fig. 7. Eridecniy simuans, Teeth of a 35 cm mature male from Matal. The numbers represent the positions of the
tecth From the symphysis towards the side of the jaw.

Fig. 8.  Scylliogalewr queckerrs, A %4 om mutare female from Natal.
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Fig. 9. Teeth of varmnous tnekiform Tnuqs A) .Sl:f'{-ﬂhgelﬂmlﬁ:akﬂd — & 0] em maiure fenmmbe from Natal,
{Ii? Mustelr sp. — a 93 cm immatire female from Naal, (C) Trinkis mﬁ.’uﬂuﬂ—l 140 em matire mole froen
Algoa Bay. (D) Trigkis sarelensly — 4 4] cm immature male from eastern Cape, In each cise the scalp
represents one millmetre. In A, B and C the teeth shown are from near the centre of the lower jaws; in D they are
from near the centre of the upper jaws.
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Triakiv megalopterus, A 145 cm adult female from Algoa Bay.



Fig 11. Trigkix mararenris. A 41 e immnture male from the essters Cape.
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Fig, 12, Muartelur sp. A 73 cn miture mile from Mital

: ‘} A 57 em mature female from the northern Arabian Sew. (B) A typical tooth of
the same anmal (After figs. |, 2A, 3A of Compagno und 5. Springer 1971),
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Fig 14, Galeorfinui paleus A 13 om mature made from the eustern Cape.




fli] Ij.h;_rpqphuh}qumk. (A} A 12T gy mature male from Natal, (B) Snour and candal regton of 34 em
L& &m ;
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Fig. 16, Trigenodon abenas, A 139 am mature male from northern Natal.



Fig. 17 Mepaprion arutidens. (A) A 243 em mature male from northern Matsl. (By A 132 cm mature female from
lran.



Fig 18, Hemiprirtiy elongatus. A 137 cm immature female froim Zanzibar (after pl 17 of J. L B. Smith 1957d).
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Fig. 19,  Hemigaleus AMH mature fermale fram the west const of Mada B} Upper lour media
teeth and Sth. %th and Mhmnﬂl{mﬂﬁ. n,;.'l[?n{lnmn::hunrj. !
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Fig. 20. Prionoce glagea. A 279 cm mature male from Natal.

#1



82

Fig 21
. Galrogpreds
cuvler
C A 107 on immature female
From sovithern
Mozumiy
que.



Fig. 32. Loxedpn macrorhinm

. A T3 cm adolescent male foom sowthern Moznmibique.
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Flg. 23.  Rhizpeionodon acutue A 99 cm matare female from Natal

R4



Fig. 24, Sphyrma fewini, A &7 cm immatuce Temale from Natal
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Fig 25 Sphprns mokarren, A 187 an immature male from Natal,



Fig. 26 Sphyrna
zygaena. A Tl em immuture fomale from
f Maal.
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Plates
Pages 89 to 100

Each plate shows the central and right lateral teeth as viewed from the front. Some of the
teeth are shown in greater enlargement — their position in the jaw is shown by the paired
labels (A, B, etc.).
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