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First records of white sharks,
Carcharodon carcharias, from %,
Mauritius, Zanzibar, Madagascar

and Kenya

G. Cliff"', L.J.V. Compagno’, M.J. Smale', R.P. van der Elst’

and S.P. Wintner'

ISTRIBUTION RECORDS OF WHITE SHARKS

in the tropical southwest Indian Ocean

are both sparse and speculative. This
paper provides the first confirmed records of
white sharks from four localities in the region.
A male white shark of about 5 m total length
was taken by a fisheries vessel off Le Morne
on the island of Mauritius in 1971. A white
shark over 4 m long was caught at Matemwe
Beach, Zanzibar, in 1993. A female white
shark, estimated at 3.8 m, was taken in an
artisanal net fishery near Antsiranana, in the
Baie de Diégo Suarez on the northeastern tip
of Madagascar in 1994. A pregnant white
shark, reported at 6.4 m, was taken in an
artisanal net fishery near Malindi, Kenya, in
1996. At least seven embryos, 1.1 m long and
weighing 10-20 kg, were found. White sharks
in the tropical Indian Ocean may be predomi-
nantly large, possibly mature, specimens.
Theiroccurrence in oceanic island waters may
facilitate trans-oceanic movements, which
has important consequences for the conserva-
tion and management of this species.

White sharks (Carcharodon carcharias
Linnaeus, 1758) occur in the warm tem-
perate and subtropical waters off the
south and east coasts of South Africa.'”
[his species has been recorded from
southern Mozambique and the islands of
Seychelles, 5°S, 55°E, (Fig. 1), but there are
few records from elsewhere in the tropi-
cal southwest Indian Ocean. This paper
documents the capture of a large white
shark from each of four new localities in
the region. All length measurements re-
ferred to in the text are total length.

Results

A large male white shark was caught by a
Mauritian fisheries vessel Investicetier in
about August/September 1971. The vessel
was using gill nets, deep-set a few kilo-

"Natal Sharks Board, Private Bag 2, Umhlanga, 4320
South Africa. E-mail- cliff @shark.co za

"Shark Research Centre, Division of Life Sciences, South
African Museum, P.O. Box 61, Cape Town, 8000 South
Africa

“Port Elizabeth Museum, P.O. Box 13147, Humewood
6013 South Africa

"Oceanographic Research Institute, P.O. Box 10712,
Marine Parade, 4056 South Alrica

*Author tor correspondence

meltres south of Le Morne, on the
southwestern corner of the island of Mau-
ritius (20°17'S, 57°33'F) (Fig. 1). The shark
was photographed while suspended ver-
tically by the tail alongside the vessel. One
of the photographs shows the shark’s tail
next to the head of a crew member, which |
was used to estimate the length of the
upper caudal fin. This measurement pro-
vided alength estimate of 5.2 m (95% con-
fidence limits 5.1-3.3 m, r = 0,99, n = 58}.
On a visit to Mauritius in 1988, one of the
authors (M.].S.) established that this shark
was the source of a ‘mysterious photo-
graph that purports to show a 30 ft white
shark caught in the Maldive Islands".!
This photograph was a copy of a copy
taken by another of the authors (R.v.d.E),
A tooth from the shark, most likely the
third upper lateral tooth, had an enameloid
width of 38 mm and a medial enameloid
height of 33 mm. Based on the relation-
ship between shark total length and
enameloid width, the shark
calculated to be 4.9 m (95% confidence
limits 4.7-5.2 m; r = 0.99, n = 12). Using
enameloid height, the calculated length
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was 4.8 m (95% confidence limits
4.6-5.1m;r =099, = 12). This shark was
therefore close to 5 m in length. Previ-
ously it had been acknowledged that the
white shark may occasionally occur in the
Mascarene Islands (Réunion and Mauri-
tius),” but until now there has been no
scientific proof of its presence there.

A large white shark was landed in 1993 at
Matemwe Beach (057°53°S, 39°23'E) on the
northeastern side of the island of Zanzi-
bar, some 20 km off the coast of Tanzania
(Fig- 1). The shark was caught in a 30 cm
mesh gill net, set in water 15-30 m deep.
From four photographs given to one of
the authors (L.J.V.C.), the shark was over
4 mlongbutitis not possible to determine
its sex. One or two white sharks are
apparently caught annually off Zanzibar
(M. Richmond, Institute of Marine Sci-
ences, University of Dar es Salaam, pers.
comn.).

A female white shark, reported to be
about 4 m long, was caught on 11 Febru-
ary 1994in the vicinity of llot des Aigrettes
(Egret Islet; Nosy Langoro) (12°16°S,
49719°E) near the town of Antsirana, in
Baie de Diégo Suarez in northeastern
Madagascar. The shark was towed back to
shore, where it was finned and cut up.
One of the authors (G.C.) examined a
photograph of the shark’s jaw as well as
several teeth, including the first upper
lateral tooth in the upper jaw, which
had an enameloid width of 32.5 mm.
Enameloid height could not be measured
because the tip of this tooth was missing,.
From a regression of enameloid width
against total length, the shark was 3.8 m
(95% confidence limits 3.7-3.9 m; r = 0,993;
1 = 12), which was close to the photogra-
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Fig. 1. Southwest Indian Ocean showing localities referred to in the text.
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pher’s estimate of 4 m. This appears to be
the first record of C. carcharias from Mada-
gascar. This species was not recorded in
an extensive survey of the island’s wa
ters,” norin subsequent accounts covering
the Madagascan shark fauna.””
Subsequent to this capture, several other
white sharks have been caught off Mada-
gascar, from the evidence of photographs
and material examined by M.].S. They in-
clude two anterior upper jaw teeth froma
white shark taken off Toamasina
(Tamatave) (18°10°S, 49°23'E), on the
northeast coast, with an enamaloid
height of about 48 mm, which represents
a shark of at least 5 m. Two large white
sharks were caught in the southwest near
Toliara (23°21'S, 43°40'E) and one in the
south off Tolanaro (Fort Dauphin)
(25°02'S,47°00°L). A pregnant white shark
of unknown length was taken in a bot-
tom-set gill net in Baie de Diégo Suarez in
about 1998. The litter size is not known,
but the embryos each weighed about
17 kg.

On 16 July 1996, a pregnant white shark
was caught at night in nets set by local
fishermen from Malindi, Kenya (03°13'S,
40°07°E), at a depth of about 35 m and
about 8-10 km offshore. The shark was
towed back to shore where it was cut up,
before it could be measured or photo-
graphed. The head, which had been re-
moved behind the gills on one side but
included the other pectoral fin, weighed
450 kg. At least 2200 kg was weighed in
pieces, but this was apparently not the
entire shark norall the embryos, It was es-
timated to be 21 ft (6.4 m) long. A resident,
who saw the shark, stated that ‘a few
other great whites have been caught at
Malindi over the past years, but none
approaching, this size’.

The only length-weight relationship for
white sharks approaching this size is from
the western North Atlantic," although the
largest shark in this dataset was only
4.97 m (1247 kg). By extrapolation, a
2200 kg white shark would be 6.3 m long,
close to the estimated length of 6.4 m.

A section of five vertebrae was removed
from the Malindi shark, supposedly from
between the pectoral fins, and sent to one
of the authors (R.v.d.E.). The centrum
diameter was 82 mm, which extrapolates
to a shark length of 5.7 m, based on the
linear relationship between white shark
length and centrum diameter," where the
largest vertebra was 67 mm. From the
length-weight relationship,” a shark of
5.7 m would weigh 1625 kg. The calcu-
lated length and weight are far less than
the reported values of 6.4 m and at least
2200 kg. Either the reported sizes are
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overestimates or the vertebrae may not
have been taken from between the pecto-
ral fins, as claimed, but further back in the
vertebral column, where the centrum
diameter would be far smaller. Measure-
ments made by one of the authors
(S.P.W.) on every tenth precaudal verte-
bra of a 892 kg, 4.7 m white shark indicate
that centrum diameter ranges from
62 mm (vertebra 10) to a maximum of
73 mm (vertebra 40) and a minimum of
42 mm (vertebra 100). Given the problems
of determining or validating the length of
large white sharks from various morpho-
metric measurements,” the estimate of
6.4 m cannot be confirmed and should be
regarded with caution.

Six to eight embryos, about 3.5 ft (1.1 m)
long and estimated to weigh 10-20 kg,
were found in the mother. They were de-
scribed as having ‘distended, clear jelly-
like sacks attached’. The fishermen indi-
cated that at least 10 were ‘released’, pre-
sumed aborted, while the shark was in the
net. The sackis presumably the distended
stomach containing a large amount of egg
yolk, a feature characteristic of many
oophagous lamnoid sharks," including
white sharks. Ten embryos, eight from a
female from Japan" and two from New
Zealand,” measured 1.3-1.5 m (21-32 kg).
This Kenyan litter of possibly as many as
17 embryos would be by far the largest on
record. The previous highest was 14 from
a female caught off Queensland, Austra-
lia," although this was not verified and
remains questionable.

Discussion

The paucity of white shark records from
the tropical southwest Indian Ocean
undoubtedly reflects the scarcity of this
speciesin the tropics, compared to known
‘centres of abundance’ such as the tem-
perate waters off the Cape coast of South
Africa. Those sharks that do penetrate the
tropics tend to be large,' a feature of the
four specimens detailed above. There are
also reports of several large (>3 m) white
sharks from the Hawaiian Islands."”
Records of white sharks around New Cal-
edonia in the Pacific (21°30'S, 165°30'E),
from inshore catches as well as deep-set
longlines, were also of sharks over 3 m,
including two ‘of about 7 m"." Several
large white sharks have been caught in
tropical Brazilian waters, all with lengths
ranging from 4-6 m."” Younger white
sharks, especially newborns, may be
restricted to more temperate habitats.
Much of the nearshore fishing in the trop-
ical southwest Indian Ocean is artisanal
and is generally aimed at small fish, using
gear that may be incapable of restraining
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a large white shark. The sporadic and oc-
casional catches of white sharks by these
fishermen may pass unreported.
Big-game fishing does occur in the trop-
ics, where large sharks such as the tiger
Gualeocerdo cuvier are often caught, but it is
conceivable that the tackle used may not
be strong enough to land large white
sharks successtully.

Given the scarcity of records from oceanic
island groups, white sharks are regarded
primarily as inhabitants of continental
shelves., However, they may have a
broader distribution and therefore occur
more frequently in oceanic waters and in
the tropics than currently
acknowledged. In addition to the island
localities listed above, white sharks have
also been recorded from the Marshall
Islands,” in the catches of squid and tuna
driftnet fishingboats ina broad area of the
Central North Pacific, north of the Hawai-
ian chain® and from the cold waters near
Gough Island (42°5, 8°W) in the South
Atlantic (L.].V.C., unpubl. data).

White sharks appear to be highly mobile,
with one individual travelling at least
774 km in 27 days.”" While their
appearance in tropical localities may be
highly transient, oceanic islands could
constitute important gateways to trans-
oceanic movement, thereby reducing the
chances of genetic isolation among popu-
lations from different regions. If such
movements do result in interbreeding,
then the protective legislation, that was
first introduced in South Africa in 1991,>
and subsequently in Namibia, Australia
and the U.S.A., will have a far more global
significance. Such benefits can be quanti-
fied only once the genetic structure of
white sharks from different regions has
been assessed and compared.
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A Middle Pleistocene human tibia |
from Hoedjiespunt, Western Cape,

South Africa

th

S.E. Churchill’, L.R. Berger’ and J.E. Parkington’

200-350 KYR BI' HUMAN TIBIA HAS BEEN

recovered in association with cranio-

dental remains from the Hoedjiespunt
site near Saldhana Bay. The tibia is morpho-
logically similar to other Middle Pleistocene
human tibiae from Africa and Europe, indicat-
ing a substantial degree of postcranial mor-
phological homogeneity across the western
Old World at this time.

With the discovery of human dental re-
mains in 1993," the site of Hoedjiespunt
(Western Cape, South Africa) joined the
small but growing list of southern African
Middle/Late Pleistocene sites that have
produced fossil hominids. Excavations
since then have recovered additional
cranio-dental remains, and most of a
human tibia was recovered in 1998. The
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hominid remains from Hoedjiespunt
thus increase the sample of Middle Pleis-
tocene human fossils at or close to the
time of the emergence of modern Homo
sapiens and the disappearance of more
archaic forms, and provide additional
postcranial evidence important to our
understanding of human body size and
shape and locomotor patterns during this
important transition, We pl't’)\-‘id«:‘ here a
preliminary description of the specimen.
The tibia was recovered from the shelly
sands' of a cavity fill at Hoedjiespunt
during continuing excavations. The sedi-
ments and fossils from the sands were
dated using a variety of methods that
have consistently given results between
200 000 and 350 000 years before present
(kyr BP). Foraminifera and fauna indicate
a regressive sea level, possibly corre-
sponding to the cold conditions of oxygen
isotope stage 8 (303-245 kyr Br). Dental
and cranial remains of a juvenile hominid
were recovered from the same level.

The Hoedjiespunt specimen comprises a
right human tibial diaphysis (Fig. 1). It is
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Fig. 1. a, Lateral view of the Hoedjiespunt tibia;
b, cross-section of Hoedjiespunt tibia at the
midshaft break. Viewed from distal, anterior at
top. Note that the medullary cavity is partially
filled with matrix. Scale bars = 1 cm.

preserved from immediately below the
tibial tuberosity to the distal metaphyseal
region. Maximum preserved length of the
specimen is 275 mm. The specimen is
broken near mid-shaft, revealing a
slightly amygdaloid shape in cross-
section, The cortical bone in the exposed
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