MARINE SPECIES
PhD candidate: Phoebe Hill

Contact: phoebe.hill@bio.usyd.edu.au

Institute: The University of Sydney, NSW
Title: Reproductive biology and development of live bearing stingrays: The Shovelnose Ray
Summary:

120 tonnes of shovelnose ray are landed every year in NSW, but no information exists on stock
status, reproductive biology or ecology. Sharks and stingrays generally have a low reproductive
output and therefore are very vulnerable to overfishing. Knowledge of reproductive parameters such
as length at maturity, number of young and length and timing of pregnancy are vital for appropriate
management of any fishery. Some species of shark and ray have been overfished to near extinction
due to lack of data on reproductive cycles and output.

Sharks and rays have an amazing array of reproductive modes. The majority of sharks and rays are
live bearing like humans, however, just under half of all species lay eggs like birds. Within the
incubation environment, be it an egg shell or the uterus, oxygen is the most important factor in
offspring survival.

The aim of Phoebe Hill's project is to describe the reproductive biology and embryonic development of
the shovelnose ray, in particular how the embryo gets enough oxygen and nutrients within the
incubation environment. This project will contribute to improved management of this high risk fishery
as well as provide important information on reproductive biology, information currently critical to the
NSW shark breeding program, and subsequent conservation of shark and ray species. The project
will also contribute to understanding the bigger evolutionary picture in the evolution of live bearing
animals.
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MARINE SPECIES
PhD candidate: David Pike

Contact: dpik7708@usyd.edu.au

Institute: The University of Sydney, NSW
Title : Environmental and anthropogenic impacts on marine turtles
Summary:

The research focus includes (1) how sea turtles are influenced by their environment, namely the
climatic conditions in the ocean and on land, and (2) how humans are affecting sea turtles, particularly
on nesting beaches. Although sea turtles spend almost all of their lives in the water, females crawl
onto beaches to lay their eggs, which must be laid on land in order for them to hatch. Large storms
(cyclones, tidal waves, etc.) are a threat to incubating turtles because such storms can flood the
beach, thereby drowning any incubating turtle eggs. However, cyclones only occur in mid-late
summer, which allows species that nest early to avoid cyclones because all of their eggs will hatch
before storms arrive. Other species nest only during the cyclone season, and thus each and every
storm is a threat to incubating eggs.

Another potential threat to sea turtles is beachfront development, which largely occurs in areas with
high levels of tourism. David’s latest research shows that sea turtles are better off nesting on natural
beaches that are devoid of such development, rather than on developed beaches. Fewer sea turtle
eggs hatch on beaches with human development as compared to beaches with natural vegetation,
which suggests that coastal protected areas play crucial roles in protecting sea turtles. This pattern
holds worldwide, and highlights a large problem; how can we ensure that beachside development is
not impacting sea turtles in negative ways?
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MARINE SPECIES
PhD Candidate: David Harasti

Contact: david.harasti@dpi.nsw.gov.au

Institute: University of Newcastle and NSW DPI (PhD research)
Title: Biology and Ecology of Syngnathids in NSW
Summary:

This project examines the biology and ecology of the White's Seahorse (Hippocampus whitei). This
seahorse can be found from Port Stephens to Sydney and is common in both these sheltered
waterways. This study focuses on Port Stephens and is examining the distribution and abundance of
syngnathids (particularly White's Seahorse and Tiger Pipefish Filicampus tigris) in Port Stephens and
examines differences in their abundances between a marine protected area sanctuary zone and
similar habitats outside the reserve. Surveys are also examining habitat preferences and depth
ranges of the White's Seahorse which involves mapping of the habitat areas within and outside the
sanctuary zone.

A component of the project is assessing the importance of marine growth (fouling) on artificial
structures (protective swimming enclosure nets) for seahorses. Within Sydney Harbour, populations of
seahorses (pot-belly seahorse & White's Seahorse), can be found living on the protective swimming
nets at various locations in the harbour. Research has revealed that the cleaning/removal of nets by
councils can significantly reduce the numbers of seahorses in these areas. This project will assist
local councils with their future maintenance and cleaning of nets by determining the best
methodologies for cleaning to minimise impacts on the local seahorse populations. In addition, captive
bred individuals (with unique identifying tags) will be released onto the artificial structures and
monitored to determine if and when they use the structures as habitat.
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MARINE SPECIES
PhD candidate: Lachie McLeay

Contact: McLeay.Lachie@saugov.sa.gov.au

Institute: University of Adelaide, SA

Title: The demographic characteristics, foraging and reproductive ecology of crested terns Sterna
bergii in South Australia

Summary:

This research forms part of a suit of projects under Dr Simon Goldsworthy that are trying to assess
the role of apex predators in the marine ecosystem of South Australia. Top predators are downstream
in terms of energy flow through marine ecosystems and may be indicative of ecosystem status and
performance. Ecosystem Based Fisheries Management (EBFM) is looking towards predator-based
performance measures to inform management decisions relating to prey (stock) biomass, and to
ensure that the conservation status of predator populations is maintained. Crested terns are a small
seabird that feed on pelagic fish such as anchovies and sardines, and aspects of their demography,
foraging and reproductive ecology may provide information about prey biomass and ecosystem
health. Mr McLeay’s research uses dietary analyses, satellite tracking technology, and demographic
data collected from crested tern colonies in Gulf St Vincent and Spencer Gulf to identify how crested
tern populations may respond to changes in prey abundance, and to identify performance indicators
for management of crested tern and prey populations.
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MARINE SPECIES
PhD candidate: Shannon Corrigan

Contact: scorriga@bio.mg.edu.au

Institute: Macquarie University, NSW
Title: Evolution, biogeography and genetic population structure of wobbegong sharks (Orectolobidae)
Summary

Wobbegong sharks (Orectolobiformes: Orectolobidae) are medium-large bottom-dwelling sharks that
are endemic to the eastern Indian and western Pacific Oceans. Like most sharks, they grow slowly,
mature late and produce few offspring. These traits limit their capacity to endure fishing pressure, and
there is evidence to suggest that some Australian populations have declined. Until recently, little
research effort had been devoted to wobbegongs, resulting in taxonomic uncertainty and limited
knowledge of their biology and population dynamics — knowledge which is crucial to their
management. The Molecular Ecology Lab at Macquarie University are addressing this void by using a
genetic approach to studying wobbegongs. This project has two major components, one that
examines genetic relationships at species level and another which works at the level of populations.
The species level analysis involves using DNA data to determine species interrelationships and using
this information to examine the evolution and biogeographic history of this group of sharks. At the
level of populations we are examining patterns of population genetic structure, describing dispersal
patterns and identifying conservation units. Shannon hopes the results will inform management
decisions and showcase molecular techniques as powerful tools for researching other similarly
insufficiently-studied shark groups.
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MARINE SPECIES
PhD candidate: Jacqui Pocklington

Contact: jpocklington@museum.vic.gov.au

Institute: The Museum of Victoria, VIC

Title: The ecological role of canopy-forming fucoid algae on temperate intertidal rocky shores.

Jacqui’s research is focused on investigating the ecological role of the species Hormosira banksii
(VIC) and Ascophyllum nodosum (UK). These species can provide a refuge habitat during low tide for
intertidal organisms as they are exposed to the stresses of terrestrial climate.

In addition to examining the role of the canopy on intertidal organisms, Jacqui will also investigate
how the substratum structure affects the distribution of intertidal organisms. Investigating the use of
alternative microhabitats (e.g. crevices) on the shore and how complex substratum can affect light
intensity and temperature levels is important for understanding what drives abundance patterns in
intertidal organisms.
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NATURAL HAZARDS
PhD candidate: Peter Wheeler

Contact: pjwhel@student.monash.edu.au

Institute: Monash University, Victoria

Title: Interactive flood visualisation: providing a greater understanding of flood risk due to climate
change.

Summary:

The first visualisation tool to enables users to create scenarios that could be used to raise awareness
of potential flood risk and provide decision support for coastal zone stakeholders. The visualisation
tool focuses on Lakes Entrance, in East Gippsland, which has experienced two damaging floods in
recent years

"Until now there has been no way of visualising what may happen during a flood event at Lakes
Entrance," Mr Wheeler said. "Future climate change projections for this region suggest that the
combined effects of catchment flooding and coastal storm surge could make inundation events more
frequent and intense in coming years.
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CLIMATE CHANGE
PhD candidate: Mariana Fuentes

Contact: mariana.fuentes@jcu.edu.au

Institute : James Cook University, QLD
Title: The Impacts of Climate Change on Sea Turtles
Summary:

The study assesses the risk that climate change poses to the reproductive aspects of turtles;
forecasts the potential impacts and responses of turtles to climate change and also provides
suggestions for management options to reduce the susceptibility, and increase the resilience of turtles
as climate change progresses.

Marina is gathering information on (1) the current temperature profiles of key nesting areas, (2)
developing models to predict future temperature profiles, (3) identifying factors that influence sand
temperatures and (4) speculating how changes in geomorphologic processes will affect key nesting
grounds. For this, Marina is using the northern Great Barrier Reef (nGBR) green turtle population; the
largest green turtle population is the world as a case study. Field work is conducted at 7 of their
nesting areas (which represents 95% of all nesting); including Dowar and Bramble Cay in Torres
Strait and Raine Island, Moulter Cay, Milman Island and Sandbank 7 and 8 in the nGBR. Outcomes
from this project will provide crucial information for the future management and conservation of sea
turtle populations in relation to climate changes.

World Oceans Day 2008 — Student Research Summaries 8



CLIMATE CHANGE
Post-graduate student: Rachael Middlebrook

Contact : http://profiles.bacs.ug.edu.au/Rachael.Middlebrook.html

Institute: University of Queensland, QLD
Title: Coral reefs and rising ocean temperatures: how susceptible are corals?
Summary:

Coral reefs are under increasing threat from climate change. However, little is known about coral's
capacity to acclimatize or adapt to rising seawater temperatures and the potential for surviving major
bleaching events in the future. This ability of corals to adapt or acclimatize to temperature extremes
over the coming decades will greatly influence the ability of coral reefs to survive the effects of climate
change. Rachael’s research investigates the potential of reef-building corals to acclimate to rising sea
surface temperatures over different time scales by exploring the role that thermal history plays in
modulating the susceptibility of the coral symbiosis to major thermal stress periods. Rachael’s
research involves various laboratory and field experiments on the Great Barrier Reef integrated with
the modelling of bleaching events. The outcomes of this research will provide (1) valuable new
information that will help improve the predictions of bleaching events by international satellite
agencies such as NOAA, and (2) an improved understanding of the consequences of rising seawater
temperatures for the future of coral reefs.
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RECREATION & TOURISM

PhD candidate: Matt Curnock

Contact: Matthew.Curnock@jcu.edu.au

Institute: James Cook University, Townsville QLD

Title: Mechanisms for assessing the sustainability of swim-with-minke whales tourism in the Great
Barrier Reef.

Summary:

The long-term sustainability of many whale watching activities is uncertain. Whilst there is a growing
body of literature on the impacts and sustainability of boat-based whale watching, there is little data
available on the effects of swim programs. Matt's PhD study is examining in detail the Great Barrier
Reef swim-with-dwarf minke whale tourism industry, its management and research tools used to
evaluate its long-term sustainability, including: (1) Defining Sustainability Objectives, in collaboration
with industry, managers and other key stakeholders; (2) ldentifying and testing Sustainability
Indicators, drawing on data collected by industry, passengers and researchers; (3) Developing and
evaluating training and education tools for crew and passengers to improve passenger experiences
and compliance with management protocols; (4) Evaluating and improving the capacity of passengers
and vessel crew to collect reliable monitoring data; and (5) Developing an Adaptive management
model, in collaboration with stakeholders (industry, managers, researchers and conservation NGOS)
to guide the sustainable management of this unique swim-with-whales tourism industry.
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RECREATION & TOURISM

PhD candidate: Susan Sobtzick

Contact: Susan.Sobtzick@jcu.edu.au
http://www.minkewhaleproject.org

Institute: James Cook University, QLD

Title : Dwarf Minke Whale Biology and Implications for Tourism Management

Summary:

The outcomes of Susan’s research project will provide vital information for policy and decision
makers for the future sustainable management of the unique Queensland swim-with dwarf minke
whales tourism industry. It is estimated that several thousand tourists currently participate in swims
with these charismatic whales annually, with a large and growing proportion of international visitors
travelling specifically to Queensland to encounter dwarf minke whales.

Using photo-identification of dwarf minke whales, Susan’s project aims at:

1)
2)

3)
4)

5)

6)

increasing the biological information about dwarf minke whales in low latitudes

investigating population characteristics of dwarf minke whales involved in swim-with programs
in the northern GBR

monitoring potential changes of biological characteristics over time and identifying potential
cumulative impacts

exploring implications of these findings for the whale population and for the ecologically
sustainable management of the industry

investigating the potential of crew and passengers on Platforms of Opportunity (e.g.
commercial whale-watching vessels) to contribute to the research by providing well
documented photo-identification data

exploring the potential for the whale-watching industry to provide robust and valuable Photo-
ID data for long-term monitoring.
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PETROLEUM & MINERALS
Honours student: Helen Smith

Contact: hsmi7628@usyd.edu.au

Institute: The University of Sydney, NSW
Title: Effects of deep-sea drilling on marine fauna
Summary:

The deep-sea is the least studied ecosystem, and the impact of anthropogenic activities such
as deep-sea drilling is unclear. At present, oil and gas companies extract natural resources in order to
meet society’s increasing energy demands. The deep sea ecosystem, however, is characterised by its
naturally slow regeneration rate, and is consequently thought to be less adaptable to fluctuations and
disturbances. Although oil companies practice environmentally sustainable oil and gas extraction, at
present, there are not many ecological studies of the effects of drilling on deep-sea benthos, and
hence there is an urgent need to expand our biological knowledge of the deep sea in its present state.

Brine shrimp (Artemia franciscana) were used as a convenient study organism to investigate
the possible toxic effects of drilling fluid. The result demonstrates that the study drill fluid is non-toxic
to A. franciscana and that this drill-fluid environment enhances survival. Future studies on other deep
sea organisms will determine if they too are positively affected by drill fluid.
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MARINE PROTECTED AREAS
Honours candidate: Ivon Sebastian

Contact: |von.Sebastian@studentmail.newcastle.edu.au

Institute: University of Newcastle, NSW

Title : Biodiversity assessment of coastal intertidal rocky shores within the Port Stephens- Great Lakes
Marine Park (PSGLMP).

Ivon is conducting surveys of the species present within the various habitats of PSGLMP's rocky
shores (rockpools, crevices, boulders etc.) in order to determine whether representative samples of
coastal intertidal biodiversity is contained within the parks current sanctuary zones. These areas
provide the highest level of protection to marine flora and fauna thereby promoting conservation of
marine biodiversity at ecosystem, habitat and species level.

Ivon is also assessing which rocky shores within the PSGLMP contain viable populations of 4
common indicator species (by means of measuring the lengths of the shells base) in order to
determine whether there is a high level of recruitment and hence population replenishment within that
rocky shore and if so, prioritize it for sanctuary zoning.

These surveys are also undertaken in conjunction with members of the community thereby promoting
public awareness of marine conservation and protection within intertidal rocky shores. The information
collected will act as baseline data for future reference of intertidal biodiversity of the PSGLMP
(currently limited in detail) and will enhance the overall management strategies of the park during its 5
year review of zoning.
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MARINE PROTECTED AREAS

PhD candidate: Matt Lybolt

Contact: m.lybolt@ug.edu.au

Institute: University of Queensland, QLD
Title: Recovery factors in growth of sub-tropical reefs, Morten Bay, QLD.
Summary:

Matt's PhD at the University of Queensland’s Marine Palaeoecology Lab is looking at the
history of Moreton Bay's coral reefs. These sub-tropical marginal reefs were extensive and relatively
diverse around 6000 years ago. Since then the reefs declined as sea level and climate changed, and
as the intensity of anthropogenic impacts increased. Matt has found that the Bay’s coral communities
have repeatedly stopped growing and recovered for 5500 years and has found 3 or 4 episodes of reef
recovery. Interestingly, each time the details of sea-level, and climate, and anthropogenic impacts
were slightly different. Matt will now try to find out exactly what changes allowed each episode of reef
recovery. Probably these ‘recovery factors’ will be small changes that, in specific combinations, allow
recovery. Matt hopes to help natural resource managers’ goals for ecosystem restoration by detailing
what each ‘recovery factor’ is, how long they take to have an effect, and what sort of response to
expect from the reef.

Photo 1 Caption: Hammering a 6 meter core through the reef flat at
Myora, Moreton Bay. Because marginal reefs are poorly cemented this coring method can penetrate
7000 years of corals. [credit Willem Renema
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NATURAL RESOURCE MANAGEMENT
Post-graduate student: Carissa Joy Klein

Contact: www.aeda.edu.au

Institute: The University of Queensland, QLD

Title: Allocating conservation resources between regions in one of the world’'s most
biologically diverse marine environments, the Coral Triangle.

Summary:

One of the most pressing issues facing the conservation community is how to allocate limited
resources between regions identified as priorities for biodiversity conservation. Carissa and
her team will formulate how to optimally allocate conservation resources between regions in
one of the world’s most biologically diverse marine environments, the Coral Triangle.

The health of coral reefs is dependent upon anthropogenic threats occurring in the sea (e.g.
fishing) and on the land (e.g. deforestation). Therefore, investments in both land- and sea-
based management actions will contribute towards the protection of coral reefs. We will
conduct the analysis at an ecoregional scale (Figure 1), looking at two broad conservation
actions: 1) Establishment and management of terrestrial protected areas and 2)
Establishment and management of marine protected areas.

Conservation priority-setting schemes have not yet combined geographic priorities with a
framework that can guide the allocation of funds between land and marine based
management actions. Applying this framework will ensure investment in actions that provide
the most cost-effective outcomes for coral reef conservation. This will help to minimize the
misallocation of scarce conservation resources in a global biodiversity hotspot.
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POLLUTION
Honours candidates: Emma Thompson and Daisy Taylor

Contact: emthomps@bio.mg.edu.au

Institute: Macquarie University, NSW
Title: Genetic and proteomic approach to the development of potential estuarine biomarkers
Summary:

Based primarily at the Sydney Institute of Marine Science, Macquarie University PhD
candidates Daisy Taylor and Emma Thompson are developing a potential biomarker to
assess estuarine pollution using revolutionary molecular techniques.

With the increase in anthropogenic impacts, particularly the pollution of Australian coastal
waterways, it is imperative to develop ways to monitor pollutant affects and ways to detect
trace metals at low levels before they become biologically dangerous. Current chemical and
ecotoxicology methods provide fine scale mapping of pollutants but give no understanding of
the broad effects on biota whereas current molecular techniques often require individual
biomarkers for individual pollutants so are time consuming and expensive.

Over the course of these projects Daisy will assess genetic responses and Emma the
proteomic signatures in the Sydney Rock oyster exposed, in the first instance, to copper and
zinc at low levels in laboratory-based experiments followed by field work to assess the
viability of these methods in the natural environment.

Oysters take-up trace metals dissolved in the surrounding water column in addition to
fractions adsorbed to suspended particulate matter as it filters both over its gills. Different
genetic and proteomic changes occur when the oyster is exposed to even very low levels of
trace metals both individually (as shown in figure 1) and synergistically. The techniques
provide an early warning system and sensitive monitoring tool which is relevant to the
estuarine environment.

It is hoped these methods will improve the management and sustainability of Australia’s
coastal environment.
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POLLUTION
PhD candidate: Ali Bloomfield
Contact: ali.bloomfield@adelaide.edu.au OR alexandra.bloomfield@adelaide.edu.au

http://www.adelaide.edu.au/directory/alexandra.bloomfield

Institution: The University of Adelaide, SA

Title: Using stable isotopes to determine food webs in marine ecosystems and uptake of
pollution.

Summary:

Traditionally food web studies have involved researching what animals are eating through
stomach content analysis or scat analysis. However, both these methods can be misleading,
as they only give you information on what has been consumed and/or passed by the animal
recently and not necessarily what has been assimilated. Stable isotopes can determine where
animals gain their nutrition from, particularly carbon and nitrogen stable isotopes. Estuaries,
particularly those that are intermittently open, are unique ecosystems and there is a general
knowledge deficiency of food webs within estuaries. Ali’s project will focus on several different
estuaries in South Australia and using two common, omnivorous fish (Aldrichetta forsteri and
Acanthopagrus butcheri). Ali will endeavour to determine the relative contributions of primary
producers to their diets in different estuaries using stable isotopes.
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COASTAL WETLANDS
Honours candidate: Marine Blancher

Contact: s4127705@student.ug.edu.au

Institute: University of Queensland, QLD
Title: Mangrove sinking and recovery in Morten Bay, QLD
Summary:

An unusual form of mangrove dieback, linked to unprecedented large areas of soil
subsidence defined as 'sinking centres', is currently taking place in the Moreton Bay region,
Queensland, Australia. Sinking centres are shallow pools characterised as hyper saline and
alkaline environments, where high amounts of ammonium accumulate. As shown in an
explanatory conceptual diagram, soil redox potential was lower in new sinking areas and
higher in older sinking areas.

Possible in situ causes investigated included higher soil biodegradation in areas of mangrove
dieback and a decline in living root biomass in mangrove soil. It was found that only the death
of the larger roots, positively correlated with the lack of burrowing animals for soil aeration
and the increase of salinity, contributes to soil subsidence in Moreton Bay. Within the bay,
Whyte Island and Boondall Wetlands were identified as restoration priorities, in terms of
sinking and recovery risk.
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