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Mission 

In early 2016, the University of Sydney: Institute of Marine Sciences (USIMS) was renamed to Marine 

Studies Institute (MSI) to differentiate from the Sydney Institute of Marine Sciences (SIMS). ¢ƘŜ ƛƴǎǘƛǘǳǘŜΩǎ 

mission and purpose however, remains unchanged.  

MSI is the public face of marine science at the University of Sydney, where past and present students 

and community members can extend their knowledge on courses, events and scientific exploits and 

breakthroughs. It is envisioned that this platform will promote innovative, cross disciplinary marine 

research that can be applied to national and international investigations.  

MSI is amongst the largest marine research and education centres in Australia. The university hosts 

many nationally and internationally recognised research groups, currently spanning 10 disciplines, with 

more than 30 academic staff and over 100 postgraduate students. The marine network within the 

university includes: 

¶ The Australian Centre for Climate and Environmental Law (ACCEL) 

¶ The Australian Centre for Field Robotics  

¶ The Byrne Laboratory 

¶ The Centre for Wind, Waves and Water 

¶ The Charles Perkin Centre 

¶ The Costal and Marine Ecosystems Group (CMEG) 

¶ The EarthByte Group 

¶ The Geocoastal Research Group (GRG) 

¶ The Georeef Laboratory 

¶ The Ocean Technology Group (OTG) 

¶ The Sydney Environmental Institute 

¶ The Sydney Law School 

¶ The Sydney Centre in Geomechanics and Mining Materials (SciGEM) 

¶ The Vibrational Spectroscopy Core Facility 

 



MSI RESEARCH SHOWCASE 2017 

Covering topics including carbon emissions from a drowned river valley estuary 

(Sydney Harbour) to ocean governance in the Anthropocene 

The University of Sydney Marine Studies Institute (MSI) 2017 provides an overview of marine research 

being undertaken throughout the university. The MSI showcase spotlights high-calibre research and 

projects that are being undertaken by marine academics and postgraduate students. Each talk is from 

3-5 minutes in duration demonstrating research snapshots with a focus on current projects. In addition 

to the formal presentations, there are opportunities to more fully discuss topics of interest and network 

with colleagues.  

MSI Showcase 2017 Program: 

 

 

Name  Title 

1 Prof Tim Stephens Antarctic and Southern Ocean Governance in the 

Anthropocene 

2 Prof Elaine Baker Mercury Rising 

3 Prof Dietmar Müller Seafloor tectonic fabric mapping from satellite altimetry: a 

key for modelling Earth evolution through deep time 

4 A/Prof Will Figueira 3D Reefs 

5 Prof Elspeth Probyn Eating the Ocean 

6 A/Prof Ana Vila-Concejo Morphodynamics of tropical and temperate coasts. 

7 Dr Bree Morgan Exploring the mystery of natural carbon mineralisation in 

Australian lakes 



8 Prof Doug Cato From BRAHSS to ocean soundscapes. 

9 Prof Ian Jones Cloud whitening droplet generator 

10 Dr Elisa Bone Embedding coastal science in school and community 

education 

11 Amanda Thran Predicting global sediment drift distribution using a high-

resolution general ocean circulation model 

12 Dr Gabriel Machovsky-

Capuska 

Nutritional Ecology of Marine Predators: Challenges and 

Opportunities 

13 Dr Kate Johnston The Fish Market at the Bottom of the World 

14 Dr  Samanth Clarke Can submarine landslides trigger tsunamis? 

15 Januar Harianto  The effect of warming on the metabolic rate and heat-shock 

protein response in thermally acclimated sea urchins 

(Heliocidaris erythrogramma) 

16 Dr Paul Hick Environment and microbial communities determine the 

outcome of oyster diseases   

17 Max de Kantzow Epidemiologic investigation of the influence of nvironmental 

conditions on disease caused by Ostreid herpesvirus 1 

(OsHV-1) 

18 Dr Yehuda Shalem Submarine Groundwater discharge 

19 Dr Edwina Tanner Carbon budget in Sydney Harbour Estuary 

 

 

  



MSI Research Project Summaries 

 

Researcher: Professor Elaine Baker  

Department/ Institute: School of Geoscience ς Marine  

Studies Institute 

Project Title: Mercury Rising 

We have been aware since the 1950s that mercury exposure 

ŘŀƳŀƎŜǎ ǘƘŜ ƘŜŀƭǘƘ ƻŦ ǇŜƻǇƭŜΣ ŜǎǇŜŎƛŀƭƭȅ ŎƘƛƭŘǊŜƴΦ ¢ƘŀǘΩǎ ǿƘȅ 

ƛǘΩǎ ǎǳǊǇǊƛǎƛƴƎ ǘƘŀǘ ƛǘΩǎ ǘŀƪŜƴ ǘƘŜ ǿƻǊƭŘ ǘƘƛǎ ƭƻƴƎ ǘƻ Řƻ 

something about the release of mercury into the 

environment. But after nearly 17 years of negotiation we 

finally have a global mechanism to help us deal with the increasing amount of mercury that threatens 

the health of people and the planet.   

The Minamata Convention came into force in August this year - named after the Japanese town that 

alerted the world to the problem after thousands of people were poisoned when mercury 

contaminated industrial effluent was released into Minamata Bay. 

Emissions to the atmosphere due to human activity have decreased in Europe as a result of increased 

regulation. However, they appear to be increasing in Asia (AMAP/UNEP 2015). Artisanal and small-scale 

gold mining is the single largest source of mercury emissions. The mercury released into the 

atmosphere in South East Asia is recognised as the major source of mercury to the Arctic and sub-Arctic 

regions. As such, it contributes to the increasing levels of mercury in fish, marine mammals and people 

in these areas. One of the impacts of which is that, an estimated 60 thousand children are born each 

year in Nordic countries with mercury levels that can cause developmental damage. 

Everyone has some mercury in their body, but the World Health Organisation recognises that even 

small amounts can cause serious health problems.  Consequently, they have set a safe limit of 0.58 µg/g 



ς below which, for example, there is no substantial risk of developmental neurotoxicity (e.g. deficits in 

fine motor skills, language and memory). 

The economic costs of projected wage losses and medical expenses, related to prenatal mercury 

exposure resulting in loss of IQ points, have been calculated. For example, across Norway, Sweden, 

Denmark and Finland these costs are estimated at 180 million euros annually. So, in addition to the 

global health improvements that will stem from reducing global mercury emissions, the potential long 

term cumulative economic-wide-benefits from the Minamata Convention, highlight the need for 

action.  This action is especially critical in supporting the many developing states, who by signing up to 

the Convention, have committed to drastically decreasing mercury emissions. 

 

From Why we need action on mercury ς now. Baker et al 2017. https://news.grida.no/why-we-need-

action-on-mercury-now 

 

  



  



Researcher: Dr Joy Becker 

Department/ Institute:  Aquatic Animal Health and 

Production, School of Life and Environmental Sciences 

Research interests: My research program is focused on 

production-limiting infectious diseases affecting global 

aquaculture. 

Project Summary:  

Improving fish health management and production protocols 

in marine finfish aquaculture in Indonesia and Australia. 

Aquatic animal health subprogram: Strategic approaches to identifying pathogens of quarantine 

concern associated with the importation of ornamental fish; Aquatic Animal Health and Biosecurity 

Subprogram: quarantine risks and disease preparedness for the meglocytivirus ISKNV for Australia 

  



Researcher: Professor Gavin Birch  

Department/ Institute: School of Geosciences 

Project Title: Human-induced change and biological risk posed 

by contaminants in estuarine/harbour sediments: Sydney 

Harbour/estuary (Australia) 

Project Summary: 

A rapid, simple yet scientifically sound scheme providing two 

important types of information used in assessment of estuarine 

sediments is presented. The mean enrichment quotient (MEQ) 

(fine contemporary sediment metal concentration/fine fraction 

background metal concentration) for Cu, Pb and Zn provides the 

magnitude of human-induced change, (deviation fromthe pristine condition), while sediment quality 

guidelines (SQGs) assess the risk posed by sedimentary contaminants to the benthic community. 

Maximum metal enrichment for sediment in Sydney estuary (Australia) is N100 times for Cu, Pb and Zn 

and the MEQ is N10 times formost of the estuary. Adverse effect on benthic populations due to Cu, Pb 

and Zn are expected in 2%, 50% and 36% of the waterway, respectively. SQGs for contaminant mixtures 

predict ~2% of the estuary has the highest risk of adverse effects, while 25% has intermediate risk. The 

scheme is well suited to initial assessments of estuarine sediments worldwide. 



 

Distribution of Pb in surficial sediments in Sydney estuary. (A) in fine (<62.5µm) sediment; (B) as times of 

Pb enrichment over background; (C) mean enrichment quotient (MEQ) for three metals (Cu, Pb and Zn), 

and (D) as sedimentary risk for Pb. ERL ς effects range low; ERM-effects range median. 

  



Researcher: Dr Michelle Blewitt     

Department/ Institute: School of Biological Sciences  

Project Title: Vocalisations of Killer Whales (Orcinus orca) in the 

Bremer Canyon, Western Australia 

Project Summary: 

To date, there has been no dedicated study in Australian waters 

on the acoustics of killer whales. Hence no information has been 

published on the sounds produced by killer whales from this 

region. Here we present the first acoustical analysis of recordings 

collected off the Western Australian coast. Underwater sounds produced by Australian killer whales 

were recorded during the months of February and March 2014 and 2015 in the Bremer Canyon in 

Western Australia. Vocalisations recorded included echolocation clicks, burst-pulse sounds and 

whistles. A total of 28 hours and 29 minutes were recorded and analysed, with 2376 killer whale calls 

(whistles and burst-pulse sounds) detected. Recordings of poor quality or signal-to-noise ratio were 

excluded from analysis, resulting in 142 whistles and burst-pulse vocalisations suitable for analysis and 

categorisation. These were grouped based on their spectrographic features into nine Bremer Canyon 

ό./ύ άŎŀƭƭ ǘȅǇŜǎέΦ  

  



  
The frequency of the fundamental contour. 



Researcher:  Dr Elisa Bone, Ashore Consulting 

Department/ Institute: Faculty of Science (Education) 

Project Title: Embedding coastal science in school and 

community education 

Project Summary:  

My recent research interests lie in connecting communities and 

schools with innovative marine science and restoration through 

integrated education programs. I am involved in several projects 

in New York and Sydney that aim to build relationships between 

researchers and educators and enhance scientific literacy and the capacity for positive change within 

urban coastal communities.  

The Billion Oyster Project Curriculum and Community Enterprise for Restoration Science (BOP-CCERS), 

on which I am a senior consultant, is a large-scale collaborative project that extends the reach of the 

Billion Oyster Project in New York Harbor. The program engages middle-school students and their 

teachers in efforts to monitor and restore oyster populations within the New York Harbor Estuary, 

ǳǘƛƭƛǎƛƴƎ ƴƻǾŜƭ ŦƛŜƭŘ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻǘƻŎƻƭǎ ŀƴŘ ŘƛƎƛǘŀƭ ǘƻƻƭǎΣ ŜƳōŜŘŘƛƴƎ ǎŎƛŜƴǘƛŦƛŎ ŜƴǉǳƛǊȅ ƛƴ ǘƘŜ ǎŎƘƻƻƭǎΩ 

ŎǳǊǊƛŎǳƭŀ ŀƴŘ ǎƘƻǿŎŀǎƛƴƎ ǎǘǳŘŜƴǘǎΩ ŦƛƴŘƛƴƎǎ ƛƴ ŀƴƴǳŀƭ ǎȅƳǇƻǎƛŀΦ bƻǿ ƛƴ ƛǘǎ Ŧƛƴŀƭ ǎǘŀƎŜǎΣ ǘƘŜ .ht-CCERS 

has enabled over 6000 school students from predominantly low-SES backgrounds to learn about the 

ecology of New York Harbor and contribute to a growing database of harbor monitoring research.  

Here in Sydney, I have been building educational resources and programs with the Georges River EEC 

and the Sydney Institute of Marine Science (SIMS) and, with researchers from the Field Acquired 

Information Management Systems (FAIMS) group at Macquarie University, have recently completed 

development of a prototype mobile app to aid community monitoring of remnant reef-building bivalve 

populations across Australia. Future work on the app will involve field-testing its utility for mapping 

remnant bivalve populations and educating local groups in urban shoreline ecology.  



  

Caption:    Oysters settling on a Georges River seawall (left) and a device developed to monitor 

invertebrate communities colonising urban shorelines (right).  

  



  



Researcher: Dr Eleanor Bruce 

Department/ Institute: School Geosciences ς Development & 

Marine Biology 

Project Title: Role of coastal ecosystems for enhancing 

environmental livelihood security in the Pacific  

Project Summary: 

Susceptibility to the realities of climate variability and extremes is 

already being felt by subsistence and natural resource-

dependent coastal communities of the Pacific. Livelihoods are 

inextricably linked with coastal ecosystem health.  This research investigates how environmental 

conditions and biophysical interactions operating in inter-tidal environments influence coastal 

ecosystem resilience and local livelihoods.  Integrating data on environmental setting, nearshore hydro-

dynamics, ecosystem status, subsistence usage patterns and land use practices using spatially explicit 

models and high resolution remote sensing technologies, progress towards sustainable development 

and environmental livelihood security will be assessed.   

In collaboration regional stakeholders this research involves methods for characterising and mapping 

the environmental settings of mangrove coastal ecosystem services of critical value to resource 

dependent coastal communities in the Pacific.  Outcomes will address an important gap in current 

understanding of how the resilience of coastal ecosystems will vary geographically and enable policy-

makers to spatially prioritise efforts towards climate-smart development.  



Researcher: Professor Maria Byrne  

Department/ Institute: School of Medical Science ς Development 

& Marine Biology 

Project Title: From pole to pole: the potential for the Arctic 

seastar Asterias amurensis to invade a warming Southern Ocean 

Project Summary: 

Due to climatic warming, Asterias amurensis, a keystone boreal 

predatory seastar that has established extensive invasive 

populations in southern Australia, is a potential high-risk invader 

of the sub-Antarctic and Antarctic. We analysed the bioclimatic 

envelope of the adult and larval life stages of A. amurensis with respect to present day and future 

climate scenarios using habitat temperature data to construct species distribution models (SDM). The 

{5a ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ǘƘŜǊƳŀƭ ΨƴƛŎƘŜΩ ƻŦ ǘƘŜ ŀŘǳƭǘ ǎǘŀƎŜ ŎƻǊǊŜƭŀǘŜǎ ǿƛǘƘ ŀ л-17 ºC and 1-22.5 ºC range, 

in winter and summer, respectively. As the ocean warms the range of A. amurensis in Australia will 

contract, while more southern latitudes will have conditions favorable for range expansion. 

Development to the early larval stage was successful from 5.5-18 ºC. The optimal thermal range for 

survival of pelagic stages was 3.5-19.2 ºC with a lower and upper critical limit of 2.6 ºC and 20.3 ºC, 

respectively. Our data predict that A. amurensis faces demise in its current invasive range in Australia 

while more favourable conditions at higher latitudes would facilitate invasion of both larval and adult 

stages to the Southern Ocean. Vigilance is needed to reduce the risk that this ecologically important 

Arctic carnivore may invade the Southern Ocean and Antarctica.  



  

 

Present 

Future 



Researcher: Adjunct Professor Doug Cato 

Department/ Institute: School of Geoscience and Defence Science & 

Technology Group (DST) 

Title: From BRAHSS to ocean soundscapes.  

 

BRAHSS (Behavioural Response of Australian Humpback whales to 

Seismic Surveys www.brahss.org.au) is a collaboration with 

Universities of Queensland, Newcastle and Curtin University, DST 

and Blue Planet (Doug Cato is the Chief Scientist).  It is now in the 

final stage with most papers published and a few more to go. 

BRAHSS aimed to understand the behavioural response of 

humpback whales to seismic surveys in a series of rigorous experiments. A summary of the results and 

their significance to management of human activities at sea will be presented.   

What is next? The ocean soundscape or ambient sea noise is the composite of all sounds present in an 

ocean environment. As background noise, it causes substantial variation in sonar performance, so is an 

important factor in the design and use of sonar. It also causes substantial variation in the ability of 

marine animals to use sound, e.g. to communicate, to find prey and to attract mates.  It can also be an 

indicator of the health of marine habitats. I will briefly describe where this research is headed.  

 

 

 

http://www.brahss.org.au/


 

  

Humpback Whales breaching 



 

Researcher: Max de Kantzow 

Department/ Institute: PhD Candidate, Farm Animal  

Health, Sydney School of Veterinary Science 

Research interests: Reducing the impact of emerging infectious 

diseases on aquaculture. The rise in aquaculture to provide 

food for the growing world population has been hampered by 

disease outbreaks, often caused by novel pathogens. 

Identifying and characterising novel disease agents and 

understanding their relationship with important aquacultured 

species is an important part of evidence based, effective 

disease management. Mitigating the effects of emerging 

diseases is critical to maintaining the efficiency and 

sustainability of the aquaculture sector. 

Project Title: Epidemiologic investigation of the influence of 

environmental conditions on disease caused by Ostreid 

herpesvirus 1 (OsHV-1) 

  



Project Summary:  

Ostreid herpesvirus 1 is an emerging global pathogen that is the cause of a mass mortality of Pacific 

oysters. The onset of Pacific oyster mortality syndrome (POMS) has changed generated acute 

uncertainty and is presently changing the nature of oyster farming. This project is focused on 

understanding the effect of environmental factors on the pathogenesis of OsHV-1. The combination of 

field epidemiology with laboratory trials, molecular epidemiology and basic virology are being used to 

form part of a multifaceted approach to understanding OsHV-1 and other emerging pathogens of 

cultured oysters. The identification of important interactions between the host, the pathogen and the 

environment is a key step in the development of mitigation strategies. In the aquatic environment these 

interactions are often complex and difficult to control, this necessitates a combined approach using 

both laboratory and field based experiments to fully understand the disease process. A critical aspect 

for disease mitigation will be characterisation of the immune response to OsHV-1 infection, and 

specifically to identify if an adaptive response contributes to the improved survival of pre-exposed 

survivors of disease outbreaks. This is critical to inform the prospect developing preventative disease 

management tools based on controlled pathogen exposure. In the rapidly developing aquaculture 

sector biosecurity and disease prevention and control are critical to the ongoing success of the industry. 

Oyster farming is faced with additional novel disease threats and diagnostic techniques using unbiased 

deep sequencing to identify novel pathogens are a second important avenue of inquiry for supporting 

this industry.   



 

 

 

 

  



Researcher: Dr Navneet Dhand 

Department/ Institute: Biostatistics and Epidemiology, Sydney 

School of Veterinary Science, Faculty of Science 

Research interests: Navneet aims to use epidemiological and 

statistical tools to improve public health and to solve intricate 

problems confronting animal industries. 

Project Summary: 

POMS - Closing knowledge gaps to continue farming C. gigas in 

Australia; Whittington R, Hick P, Dhand N, Rubio A; Fisheries 

Research and Development Corporation/Research and 

Development Grant. 

Aquatic animal health subprogram: Strategic approaches to 

identifying pathogens of quarantine concern associated with the importation of ornamental fish; 

Becker J, Crane M, Dhand N, Hick P, Hutson K, Miller T, Robinson A, Stephens F, Toribio J, Whittington 

R; Fisheries Research and Development Corporation. 

Improving fish health management and production protocols in marine finfish aquaculture in Indonesia 

and Australia; Whittington R, Rimmer M, Dhand N, Hick P, Becker J; Australian Centre for International 

Agricultural Research (ACIAR)/Research and Development Programs (R&D Programs). 

Navneet is a veterinary epidemiologist with interests in designing and conducting epidemiological 

studies, investigating infectious disease outbreaks, evaluating biosecurity perceptions and practices, 

and developing tools for statistical modelling. His research focusses on preventing and controlling 

infectious and zoonotic diseases. He is passionate about improving public health and works with 

international organisations for developing capacity in developing countries in combating emerging 

infectious diseases. His research interests include investigating and controlling infectious diseases of 

aquatic animals. He currently provides epidemiological and statistical input to a project aimed to 

improve fish health management in marine finfish aquaculture in Indonesia and another project to 

investigate the environmental and husbandry risk factors for Pacific Oyster Mortality Syndrome in 

Australia. 



 

Researcher: Dr Olivia Evans 

Postdoctoral Research Associate in Environmental Immunology. 

Department/ Institute: Aquatic Animal Health and Environmental 

Immunology, Sydney School of Veterinary Science, Faculty of 

Science. 

Research interests: Key interest in the fields of aquatic animal 

health, aquaculture production, mollusc production (particularly 

oysters/bivalves), environmental immunology and in emerging 

and endemic diseases of aquatic organisms. Analysis of the 

complex host, pathogen and environment interaction(s) and the 

ways in which these interactions lead to outbreaks of disease in 

estuarine environments is also a key area of interest. 

Project Title: Pacific Oyster Mortality Syndrome ς closing knowledge gaps to continue farming 

Crassostrea gigas in Australia. 

Project is funded by the University of Sydney and in part by the Australian Government through the 

Fisheries Research and Development Corporation (FRDC). 

Project Summary: 

Pacific Oyster Mortality syndrome (POMS) is caused by Ostreid herpesvirus-1 microvariant(s) (OsHV-1). 

OsHV-1 is a member of the family Malacoherpesviridae within the order Herpesvirales. OsHV-1 

microvariants have been responsible for mass mortality events in commercially produced Pacific 

oysters (Crassostrea gigas) in Australia, New Zealand and Europe, since their first detection in France 

and Australasia in 2008 and 2010, respectively. OsHV-1 presents a significant threat to the Australian 

C. gigas industry (worth AU$53 million in 2007/08), with all age and size classes of C. gigas affected by 

the virus. Oysters less than 1 year of age are the most susceptible age class in the production cycle, 

with mortalities of 60% to 100% observed in both France and Australia. 

5ǊΦ 9Ǿŀƴǎ ŎƻƳǇƭŜǘŜŘ ƘŜǊ tƘ5 ǘƘŜǎƛǎ ƛƴ hŎǘƻōŜǊ нлмсΦ IŜǊ ǘƘŜǎƛǎΣ ŜƴǘƛǘƭŜŘ ά¢ǊŀƴǎƳƛǎǎƛƻƴ ƻŦ Ostreid 

herpesvirus-1 in the Pacific oyster (Crassostrea gigasύέΣ ǿŀǎ ŦƻŎǳǎŜŘ ƻƴ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴΣ 



detection and distribution of OsHV-1 in seawater, the occurrence of OsHV-1 disease outbreaks to 

identify periods of high and low risk, the persistence of OsHV-1 in farmed and wild oysters and the 

potential for them to act as sources of virus in subsequent outbreaks, and possible risk factors for OsHV-

1 transmission and expression of clinical disease. 

hƭƛǾƛŀΩǎ current research follows on from the work completed during her PhD and includes: analysis of 

the susceptibility and survivability of adult C. gigas exposed to OsHV-1, and the role of surviving oysters 

in the transmission cycle of OsHV-1; and further assessment of the multiple pathways by which the 

environment, the pathogen and the host interact with one another to cause outbreaks of POMS within 

Australian estuaries. 

Photos: Seawater and plankton sampling in the Hawkesbury River and Georges River estuaries, Pacific 

oyster (Crassostrea gigas) production in the Hawkesbury River estuary; respectively 



Researcher: Associate Professor Will Figueira  

Department/ Institute: School of Life and Environmental 

Sciences ς Coastal & Marine Ecosystems Group in collaboration 

with Sydney Institute of Marine Science (SIMS) 

Project Title: 3D Reef 

Project Summary: 

Reef ecosystems are amongst the most productive on the planet 

but are also subjected to ever increasing impacts from human 

activities. The 3D Reefs program uses innovative but low cost 

imaging technology to shed much-needed light on the problems 

faced by these systems, and also to offer solutions. 

 

 

 

 


