Introduction

Grey Nurse Sharks (C.taurus) are an iconic species that are found in coastal waters along the East
Coast of Australia from Queensland to southern New South Wales. During the 1950s and 1960s,
their fearsome appearance caused them to be incorrectly associated with a series of attacks on
swimmers, which in turn intensified fishing efforts in an attempt to reduce the risk of attack. Despite
the speculation surrounding them, there has never been any evidence to suggest that these sharks
are harmful to humans, with many experts regarding them as harmless unless provoked (2). Since
that time, there has been a severe decline in their numbers, due to the impact of commercial,
recreational spear and game fishing. Other “shark control” activities such as beach meshing have
also reduced the population. There are some reports that suggest that there were once thousands
distributed throughout 57 different aggregation sites from NSW to QLD (1). The exact number today
remains controversial amongst experts. One thing they all agree on however is that their numbers
are not sustainable, and there is genuine concern that the population will not recover to its former
1960s levels (1). This is exacerbated by the species having a relatively low reproduction rate coupled
with the impact to the population of accidental capture by hook and line fishers. The hooks can
become imbedded in their digestive tract and can lead to internal injuries and eventually an
agonising death by infection or starvation.

Description

The Grey Nurse shark is generally slower moving than other species of sharks found in the same
region. It is characterised by two dorsal fins of similar proportions, the first sitting well back from the
pectoral fins, brownish spots on the body and tail and visibly protruding teeth. The shape of their
caudal (or tail) fin is such that it tends to push the snout of the shark down. This is balanced with the
lift produced by the pectoral fins, and to some extent, the ventral surface of the snout. Like many
other species of shark, the grey nurse shark uses its large oily liver and its fins to control its buoyancy
(3). They also swim to the surface and swallow air, allowing them to hover and appear motionless
just above the seafloor. Grey nurse sharks are grey or bronze in colour on their upper surface and
pale on the lower surface of their body. This is a form of camouflage making it difficult for their
unsuspecting fish prey to distinguish them from the surface (3). In some countries they are known as
sand tiger sharks (USA) or ragged tooth shark (S.Africa); their reddish or brownish spots on their
flanks (sides) of their bodies and their rows of long, awl-shaped teeth suggest why such names were
given to them (4). Although their spots appear to fade in adults, they are unique to each animal and
are visible through much of their lives, making them ideal subjects for photo-identification methods.
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Current Conservation status (Source: Fisheries Scientific Committee 2008):

e NSW Fisheries Management Act 1994: Endangered;

e |UCN globally — Vulnerable, Australia — Vulnerable, NSW
Critically Endangered,;

e Commonwealth Environmental Protection and Biodiversity
Conservation Act 1999: - Critically Endangered (east coast
population);

e Victoria Flora and Fauna Guarantee Act 1988: - Threatened;

e Queensland Nature Conservation Act 1992: - Endangered; and,

e Australian Society for Fish Biology: - Vulnerable.

In 2002 a recovery plan was released by the Commonwealth Government as a concerted effort to
help increase the numbers of grey nurse shark. Ten key habitat sites were declared “Critical” habitat
sites to help protect this species from further species decline (5). The critical habitat sites, however,
only prohibit the follow methods of fishing at certain sites such as Magic Point and Fish Rock
(Source: http://www.dpi.nsw.gov.au):

X gear restrictions to recreational fishing in accordance to the Fisheries Management Act 1994

X anchored our moored using bait

The following fishing methods are still allowed (N.B. it is clear that catches of grey nurse are prohibited but
accidental catches are unavoidable):

v" Anchored or moored using fly or artificial lure

v" Trolling or drifting using bait, fly or line with or without a wire trace (maximum weight of 500 g)

v" Rock and beach fishing without a wire trace

v' Spearfishing

v" Scuba and snorkelling — diving regulations apply (ref)




Habitat, life cycle and feeding

Grey Nurse Shark are often viewed by divers at most of the major aggregation sites along NSW and

QLD coasts, however, they rarely appear to aggregate along the West Coast of Australia (6). They are

often seen lingering motionless just above the seafloor in gutters, overhangs and in caves. There is

some evidence to suggest that they move to distinct habitats for part of their life cycle for breeding,

pupping and for feeding (5). Unlike other sharks, the female grey nurse has two uteruses. They
fertilise their eggs internally and these are released into both uteruses at the same time. As the pups
mature in the uterus they eat other pups until only one remains (6). These then continue to mature

living off additional eggs produced by the mother. After a further 9-12 month period both pups are

born. As this only occurs once every two years, the female sharks only average one pup per year.

They are considered to have the lowest reproduction rate for all sharks. A grey nurse shark can grow

to a maximum length of approximately 318 cm. Female grey nurse sharks mature at 220-230 cm,
males at 190-195 cm (4), and pups are born at around 100 cm (1). These sharks mainly eat a range of

bony fish, rays, juvenile sharks and crustaceans (2).

Distribution

There are two major populations of grey nurse
shark in Australia, one on the east coast and
one on the west coast. Recent DNA tests
suggest that their vulnerability for local
extinction is high due to the decline of the east
coast population, and no immigration of new
individuals from outside Australia (7). There has
been controversy surrounding the exact
numbers, however, most scientists would all
agree that the population along the east coast is
far too low (1). In recent years, artificial tagging
studies were considered to be an important
means of tracking individuals to determine their
distribution, habitats and to learn more about
their ecology, biology and why they use these
key aggregation sites, thus ultimately conserve
the remaining populations in Australia (9).
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Scientific research efforts

Traditional tagging methods:

Tagging studies have been important in the past for the
protection status of grey nurse sharks in Australia.
Tagging has allowed marine biologists to track shark
movement patterns and determine potential
movement corridors, so better protection can be
implemented to reduce further impacts to the already
depleted population. Information such as the number
of individuals, number of males and females, young of
the year, where they visit during breading and their

migratory patterns, is some of the information
acquired due to tagging studies (9).

Photographic identification:

Photo-ldentification in a non-invasive method and
allows many different animals to be photographed
within a relatively small time period, such as a single
dive. Photo-ID can accurately acquire the same
information and allows a cost effective means, through
the use of relatively affordable compact digital camera
technology, allowing more individuals to be captured
and tracked through time (11).

About spot-a-shark

The spot- a-shark research team utilise identifiable pigmentation spot patterns along the flanks
(sides of the body) of these animals, much like the whale shark spot recognition program (visit
www.i3s.com). A computerised program known as I3S (Interactive Individual Identification System),
which was specifically developed for a study of the South African population of C.taurus and is also
being used in this spot-a- shark project. The South African study proved for the first time, that the
natural pigment marks of C.taurus are a reliable means of tracking individuals over several years
(11). Recently, a study conducted at the University of Queensland (12) and Macquarie University in
Sydney (this current study), have provided information for the first time that the Australian grey
nurse shark can also be tracked using these identifiable marks, however the exact movement
patterns between aggregation sites along NSW is still subject to ongoing research. This study aims at
continuing the collection of important life history parameters, such as survival, that was first
introduced to this field of research during tagging studies along the NSW coastline. This will be
achieved by adapting the recently proven non- invasive Photo-ID approach to gain important
demographic information for this critically endangered east coast population of grey nurse shark.
Additionally, future studies may focus on habitat occupancy, sex ratios, sexual segregation, timing of
offspring, shark movement patterns and population structure and size (12).
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