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Abstract

Bottlenose dolphin (7ursiops truncatus) occurrence,
site fidelity, group size, and population size were
assessed within Turneffe Atoll, Belize, Central
America during a 4-year photo-identification study.
Five hundred and forty-nine photographic surveys
were conducted between March 1992 and March
1996. Dolphin groups were encountered on 83% of
surveys, and 2782 dolphins were observed in 732
separate groups. Group sizes (X=3.8, SD=3.53)
varied both annually and seasonally. Groups with
calves were larger than groups without calves.
Eighty-one dolphins were photographically ident-
ified, and the majority (81%) of these dolphins were
documented by the 150th survey in which one or
more identifiable dolphins were successfully photo-
graphed (June 1993). Sighting frequencies (x=12.2,
SD=14.33) ranged from one to 57, with 20% of the
photographed population sighted only once and
37% photographed >10 times. Dolphins photo-
graphed >2 times in at least three of the four study
years were labeled as residents, and comprised 30%
of the identified population. Identified females
(n=16) and males (n=10) had similar residency
patterns. Abundance estimates, derived by using
Chao’s M, closed method, were similar for the
first (M,,=82) and second (M,,,=86) halves of the
study. Small group sizes, low abundance estimates,
and the limited residence pattern observed for
dolphins in Turneffe Atoll suggest they depend on
low-density food resources. Governmental and
non-governmental concerns over potential human
impacts on Turneffe’s marine environment appear
to be well placed.
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Introduction

Bottlenose dolphins (Tursiops spp.) are widely dis-
tributed in tropical and temperate waters, occupy-
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ing a variety of coastal and offshore habitats (Shane
et al., 1986; Rice, 1998). Ecological features, such as
food resources and habitat type, are believed to be
primary factors influencing dolphin behaviour pat-
terns (Wells & Scott, 1999). Intra-specific variations
in site fidelity, individual and group movements,
group composition, and feeding patterns are
thought to reflect adaptations to local ecology
(Shane ef al., 1986; Wells & Scott, 1999). Detailed
field studies on bottlenose dolphins are needed to
understand how differences in important ecological
variables affect dolphin behaviour. Comparisons
between well-studied dolphin populations in similar
and different habitats provide an opportunity to
evaluate the influence of specific habitat features
and to refine existing generalities about this species.

Herein, we report the results of a 4-year, high-
effort mark-recapture study of bottlenose dolphins
in Turneffe Atoll, Belize, Central America. One
goal of this research was to describe the occurrence,
site fidelity, group size, and abundance of bottle-
nose dolphins in a coral reef, mangrove, and sea-
grass atoll. Additional goals of this research were to
provide baseline information about these dolphins
and broad characterizations of the availability of
their food supply, both of which are needed for
the management and conservation of this marine
ecosystem.

Materials and Methods

Study area

The study area (Fig. 1, 1A, 1B) was located within
Turneffe Atoll (17°20'N; 87°50'W), 56 km off
the mainland coast of Belize, Central America.
Turneffe Atoll is separated from a long barrier
reef by a 9.6-16.1 km wide channel that ranges in
depth from 274-305 m (Stoddart, 1962). Numerous
limestone-mangrove islands or ‘cayes’ occur within
the atoll and form the boundaries of the Northern,
Central, and Southern Lagoons. On the eastern side
of the atoll there are large openings called ‘bogues’
that connect the lagoons with the sea, while the
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Figure 1. The Turneffe Atoll study area. Insets show study area location within Central America (A),

and along the coast of Belize (B).

western side of the atoll contains numerous narrow
openings called ‘creeks’ maintained by strong tidal
currents (Stoddart, 1962). The prevailing substrate
is sandy seagrass (Thalassia sp.) interspersed with
small patches of hexacorals and sponges. Surface
water temperatures, which were recorded from
1993-1996, ranged from 20-35°C (x=28.2,
SD=1.98), and water depth from 1-12m. Total
area of the atoll is 531.4 km? The study area
included all areas within the atoll, except for the
shallow and inaccessible waters of the Northern
Lagoon and north of Rendezvous Point (Fig. 1).

Photographic survey procedure
Due to logistical and personnel constraints, three
photographic sampling strategies were used during

the 4-year study. Each strategy provided extensive
coverage of the southern two-thirds of the atoll,
bounded by Rendezvous Point in the north and Big
Caye Bokel in the south. The eastern and western
boundaries of the study area were defined by the
coral reef system surrounding the atoll (Fig. 1). A
meandering survey method (Shane, 1980, 1990;
Weller & Wiirsig, in press) was employed from
March 1992 through August 1993 to encounter and
photograph as many dolphin groups as possible
and to document substrate types, lagoons, sand-
bars, and small islands in the study area. Zone
surveys, conducted from September 1993 through
November 1994, consisted of systematically search-
ing for dolphins in one to three randomly chosen
zones per survey. Zones were selected from 21
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