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Figure 3. The extent of protection afforded by zoning varies according
to the extent of esidency and dispersal.

The bay project focused on a region that is sheltered from ocean swells by the Great Barrier Reef
and is characterized by shallow, sheltered embayments with silty substrates, along with mudflat
and mangrove-lined foreshores (Figure 4). The project examined the importance of different
types of inshore habitat (protected bay vs open coastline) and marine park zoning (open vs

closed to gillnet fishing) and how environmental factors, such as freshwater discharge from
rivers affect how these nursery areas function.

Figure 4. The study area showing the five bays chosen for immature
shark surveys across 400km of coastline.
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The team caught and released 1,987 sharks from 22 species. The study demonstrated broad-
scale diversity in immature shark communities along the tropical coast of Queensland. There was
substantial variability between bays and the bays sampled served multiple functions, including
nursery areas, refuge or foraging areas and mating grounds.

Shark abundance was most strongly associated with lower water clarity. Abundance also
decreased with increasing distance from mangroves. The high productivity of mangrove habitats
can support large populations of fish and invertebrates on which young sharks feed. The
structural complexity of mangrove habitats may also provide anti-predator benefits for young
sharks within close proximity.

Diverse communities were encountered in this study and the results suggest that body size may
be more influential in the spatial structuring of coastal shark fauna than life-history stage. Spatial
variations in shark fauna indicate that data on shark community structure and nursery function
from restricted areas may not accurately portray patterns occurring over larger geographic
scales.

Management Implications

The large size of many shark species means that they are often highly mobile. This mobility
complicates management, especially in regions such as the Great Barrier Reef where there is a
complex mosaic of zones that are open and closed to fishing, and the sheer size of the reef
system.

The challenges of designing spatial management arrangements are many. It is known that a
wide range of shark species use coral reefs. Some species exhibit a high degree of individual and
seasonal variability. In some species, males and females have different behaviours or larger
sharks tend to be more mobile than smaller ones. Consequently, it is important to account for
sex and size related differences in spatial management approaches.

It is inevitable that reef shark species will move in and out of zones where fishing is permitted
and not permitted. Figure 5 shows the differential zoning arrangements at a reef in the southern
Great Barrier Reef and a satellite image of the same reef. Some shark species may benefit more
from marine protected areas, while others are likely to get limited protection. This can be
determined by the extent of residency and dispersal practiced by different species and the
zoning plans at individual reefs.
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Figure 5. A reef in the southern Great Barrier Reef with differential zoning for use by
humans (top) and a satellite image depicting the same location for use by marine biota (bottom).

Recognition of the complex movement patterns of sharks reveals that single reef or habitat type
management is unlikely to be sufficient to mitigate threats to most reef sharks. Individuals move
readily among reefs and zones thus deriving highly variable levels of protection from fishing
pressure.

Spatial management through marine protected zones cannot be the sole management approach
applied. Further fishery regulations such as catch and size limits will be required to enhance and
ensure protection of mobile predator populations. This concept also applies to individuals
resident on reefs open to fishing. Lack of movement between reefs means adult dispersal is
limited and localised depletion at an individual reef can occur.
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Conclusions

The projects in the ‘Movements and Habitat Use by Marine Apex Predators’ program indicate
the complexity of variables for consideration when designing spatial management arrangements
for the Great Barrier Reef.

The importance of higher order predator species to community stability and function, however,
suggests that consideration of movement and habitat use of these species at various stages of
their life is important for the conservation of biodiversity. This is particularly important, given the
modification of coastal habitats for human habitation and the concomitant effects on water
quality; and the predicted changes to the environment accompanying a changing climate.

Given the differences in movement patterns, a single management strategy will not be equally
effective for all shark species. Future management, including protected area design should also
consider individual and seasonal variability; functional connectivity of a species; and the effect of
reef isolation on shark dispersal.

It was concluded that marine park zoning alone will not provide adequate protection to wide-
ranging species and that additional management measures are necessary. These include
consideration of temporal variability, fishery management and, in some cases, restoration of
habitats in coastal catchments.

Future research requirements identified include:

* surveying additional habitat types (e.g. shoals) to see what role these habitats play for
mobile predators;

* examination of the role of reef variability in zoning to determine whether underlying
characteristics are driving variability in reef shark numbers within the Great Barrier Reef;

e further examination of the connectivity, extent of movement and efficacy of
management of threatened predator species;

* spatial heterogeneity and environmental drivers that will help the Great Barrier Reef
Marine Park Authority to demonstrate benefits of nearshore no-fishing zones; and

* improved understanding of the role of nearshore areas to enhance Fisheries
Queensland’s ability to manage shark stocks sustainably.

These research needs were endorsed for juvenile nursery research, which seeks to understand
how juvenile population segments connect with adult segments.
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