Marine Biology 84, 233-237 (1985)

Marine
=== BIOlIOQY

© Springer-Verlag 1985

Mating in the reef white-tip shark Triaenodon obesus

T.C.Tricas* and E.M.Le Feuvre?

! Department of Zoology, University of Hawaii at Manoa; Honolulu, Hawaii 96822, USA

2 2240 Cambridge; Cardiff, California 92007, USA

Abstract

Mating reef white-tip sharks, Triaenodon obesus, were
observed and photographed in shallow waters of the
Hawaiian Islands. The sharks copulated in a stationary
parallel orientation with their heads on the bottom and
bodies angled upwards approximately 45° into the water
column. Pair contact during copulation was maintained by
the male’s left clasper anchored in the female’s vent and
by his tight oral grasp of the female’s left pectoral fin.
Results show that reposed sedentary modes of copulation
are not limited to small species. In a reproductive context,
biting behavior by male sharks functions as a premating
releaser for female cooperation and for pair-contact main-
tenance during copulation.

Introduction

Although internal fertilization is relatively uncommon
among fishes, it is the sole mode of reproduction for all
extant elasmobranchs. In sharks and batoids, copulation
occurs by means of specialized male intromittent organs
known as claspers. Because most species are wide ranging
and difficult to observe, field documentation of their
mating behavior is extremely rare, generally fortuitous,
and particularly inconclusive. In most cases, published
studies consist of verbal descriptions and drawings of
courtship, pair formation, copulation (e.g. Bolau, 1881;
Gudger, 1912; Matthews, 1950; Clark, 1963, 1975; Price,
1967; Johnson and Nelson, 1978; Klimley, 1980; McCourt
and Kerstitch, 1980; Tricas, 1980), or mating scars (Sprin-
ger, 1960, 1967; Stevens, 1974).

The most complete and detailed accounts of shark
copulation exist for species held in aquaria (Dempster and
Herald, 1961; Taylor, 1971; Uchida, 1982). Prior photo-
graphic documentation exists only for two small captive
species, the cat shark Scyliorhinus canicula [Schensky,

1914 (same photo also published in Kyle, 1926); Hardy,
1959], and the horn shark Heterodontus francisci (Taylor,
1971), and none have been previously published for larger
species or individuals mating in the wild.

The reef white-tip shark Triaenodon obesus is widely
distributed on shallow tropical and subtropical reefs of the
Indo-Pacific. Although T. obesus is sometimes diurnally
active, it is considered a nocturnal predator that forages
over the reef for small fish, octopods, and large crusta-
ceans. More detailed studies exist on its general biology
(Randall, 1977; Nelson and Johnson, 1980) and feeding
behavior (Hobson, 1963). Taxonomists presently include
T. obesus in the family Carcharhinidae (Compagno, 1973;
Compagno and Garrick, 1983).

This paper describes mating in Triaenodon obesus and
presents the first published photographic documentation
of shark copulation in the field. Herein, we amend
previous hypotheses on the behavior and functional mor-
phology of sharks during courtship and copulation.

Materials and methods

Two copulating Triaenodon obesus (approximately 1.75 m
total length, TL) were observed and photographed by one
of us (E.M.L.) while diving in waters 7 m deep at Molokini,
on 12 June 1982 at 11.46 hrs. Molokini is a small island
approximately 4 km off the southwest shore of Maui,
Hawaii, with a shallow sheltered reef that consists of living
hard coral with scattered basalt boulders and sand patches.
The fish community is similar to other inshore areas of
Hawaii (see Hobson, 1974), except for a concentrated and
apparently resident population of approximately 10 reef
white-tip sharks. Scars and pigment-spots made it possible
to recognize individuals at Molokini over the last three
years.

The sharks were photographed using a Nikonos III
camera, 15 mm lens, underwater strobe, and Kodachrome
64 color film. Divers were in contact with the sharks for
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Fig. 1. Triaenodon obesus. A pair of copulating reef white-tip sharks approximately 1.75 m TL at Molokini Island, Hawaii on 12 June

1982. (A) Sharks parallel with heads on reef bottom and bodies angled upward; male (at right) with female’s left pectoral fin in his
mouth. (B) Rolling of female (at left) onto male and initiation of clockwise rotation of pair around female’s snout that is lodged between

some small boulders. Arrows indicate tooth cuts on female

approximately 2 min and a series of 8 photographs were
taken within a I min period.

Results

The two Triaenodon obesus were initially observed in a
parallel orientation, with heads on the bottom and bodies
angled upwards into the water column at about 45°
(Figs. 1 A and 2 B). The left clasper of the male was bent
medially approximately 90° and inserted one-third into
the female’s cloaca (Fig.2B). The right clasper also was
medially directed, but at a lesser angle of approximately
30°. It was not possible to determine whether the latter
angle was due to active clasper flexion or to passive
bending. The male also held the female’s left pectoral fin
entirely within his mouth. The pair remained in this
immobile parallel orientation throughout the observation
period. The lateral-inferior position of the male however,
created an imbalance of the pair and a tendency to roll to
their left (Fig. 1B). The pair remained upright by subtle,
often synchronized undulations of their bodies and tails.
The only noticeable spatial displacement observed was a
slow pivoting of the pair centered about the female’s

snout. The siphon sacs of the male appeared as two ventral
bilateral bulges that extended from his pelvic region
anterior to the pectoral girdle (Fig. 2B). The left sac was
narrower in width than the right and appeared to be more
laterally constricted. Neither shark appeared disturbed by
the diver’s presence or close approaches for photography.

The female had fresh tooth cuts on her back just
posterior to the first dorsal fin, and one large crescent-
shaped bite mark over her left gill slits (Fig. 1, arrows).
The male had no visible fresh cuts.

Discussion and conclusions

In spite of the incomplete accounts of shark mating
behavior, certain trends within and between species are
apparent. For example, most studies show that sharks
mate while reposed on the bottom, exhibit little intra-
specific variability in mating posture, and use insertion of
a single clasper by the male. In this report and from
aquarium observations of Uchida (1982), reef white-tip
sharks, Triaenodon obesus, orient parallel, with the male
grasping the female by her pectoral fin. Relative individual
positions may differ however, as Uchida illustrated a






