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It is a great pleasure to welcome delegates, sponsors and exhibitors 
to AMSA 2019, the 56th Annual AMSA Conference ‘Marine Science for 
a Blue Economy’. Fremantle, a port city nestled between the Swan 
River and the Indian Ocean, is the perfect setting for our conference 
theme exploring the link between marine science and the blue 
economy. I have happy memories of the last AMSA conference in 
Fremantle in 2011 and the excellent social and conference facilities 
provided by this same venue, the Esplanade Hotel.

The Scientific Committee have assembled a wonderful selection of keynote speakers, drawing on some of Australia’s 
preeminent marine scientists to bring their perspective to the challenges presented to marine science by Australia’s 
developing blue economy. We will hear from Tim Moltmann, Dr Peter Macreadie, Dr Cass Hunter, Dr Pia Winberg and 
Professor Graham Edgar about aspects of the blue economy from climate science to sustainability in fisheries and 
aquaculture, to blue carbon and indigenous knowledge. Dr Ana Parma from Argentina will bring a global perspective to 
issues of sustainability in fisheries.

I will have the very pleasant task of presenting the Jubilee Award for 2019 to Emeritus Professor Helene Marsh from James 
Cook University in recognition of her contribution to research, teaching and the conservation biology of dugongs and other 
cetaceans. The Jubilee Award was first given in 1988 to recognize an active marine scientist who has made an outstanding 
contribution to marine research in Australia during his or her career. We will also acknowledge Brett Louden, the winner of 
the 2019 Technical Award and hear a presentation from Kate Dodds, the winner of the Allen Award. The Joe Baker Poster 
session will honour Joe Baker’s contribution to AMSA and marine science while providing a casual setting to check out 
interesting posters presented by colleagues and students. 

Looking at the program I realise there will be very little down time with 29 symposia, 12 workshops, social events, the AMSA 
Annual General Meeting, the conference dinner and a public lecture on Wednesday about ocean plastic pollution. Thank you 
to the local Organising Committee and Scientific Committee for putting together such a varied and interesting program. 
Good luck to all those competing for one of the many student prizes. AMSA is a truly multi-disciplinary conference, so make 
the most of this opportunity to hear about marine science outside your immediate research interest. The conference is a 
great opportunity for the next generation of marine scientists to mix with the current generation in both formal and social 
settings. I urge students to make new contacts with other students and talk with professionals from a range of disciplines….
and most of all, have fun!

Regards

Dr Penny Berents 
AMSA President
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On behalf of the organising committee, welcome to the AMSA 2019 
‘Marine Science for a Blue Economy’ Conference!

We hope all the delegates find the program to be diverse and 
engaging. The Organising and Scientific Committees were filled 
with those who have great conference experience and you’ll see 
we have incorporated a lot of different ideas to maximise the 
delegate experience.  

We have strived to make the conference appealing to researchers, consultants and managers alike by including symposia 
and workshops on traditional marine science themes as well as industry and management related themes. We have also 
tried to allow time for discussion among symposium presenters and have offered some optional free panels and workshops 
for you engage in during some of the breaks. 

Your social calendar is all sorted for your week in Fremantle, with the Welcome Reception, Poster Function and Conference 
Dinner being ideal functions for re-connecting with colleagues and expanding your networks. There’s an additional 
opportunity for students to network during their Student Night and for all to get schooled on how to live a more plastic 
free life for the benefit of our oceans during the ‘Plastic Free July: thinking globally, acting locally’ Public Lecture given by 
Rebecca Prince-Ruiz, Founder and Director of the Plastic Free July Foundation.

On the topic of plastic, we have done our best to make the AMSA19 Conference as plastic free as possible, from asking the 
venue to not provide plastic pens and individually wrapped mints to having plastic free name badges and GO2CUP for those 
who need coffee and tea! We are proud of our efforts and we hope our delegates support and share our values. 

I would like to extend a warm welcome to our sponsors and exhibitors. Your contributions and presence at the conference 
have contributed to an exciting program and what, we hope, is a memorable conference experience for all delegates. 

For those of you joining us from interstate and overseas, and to those joining us from the strong WA marine science 
community, we hope you enjoy AMSA19 and are inspired to forge ahead with new ideas to safeguard the health of our 
oceans and marine life while sustaining the economic and societal needs that accompany a growing nation. 

Regards

Dr Alicia Sutton 
Organising Chair
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On behalf of the Scientific Committee it gives me great 
pleasure to welcome you to the 56th Annual AMSA Conference, 
‘Marine Science for a Blue Economy’.

Australia is privileged to have such a vast and diverse marine environment surrounding 
its shores which provides us with a variety of services of economic, environmental and 
social benefit. The Scientific Committee have created a science program which highlights 
science that can help us to better understand and sustainably manage our priceless marine 
estate and we are excited to share it with you. We are looking forward to hearing about the 
linkages between marine science and the blue economy in a variety of disciplines including 

marine megafauna, artificial structures in marine environments, earth observation, port management, fisheries, coastal 
oceanography, estuarine science and marine conservation reserves, just to name a few. A number of symposia emphasise 
the collaborative nature of our marine science community and the number of discussion workshops planned through 
the program demonstrate the importance of the AMSA conference in bringing the Australian marine science community 
together to foster those collaborations and review and plan for the next advances in marine science.

We are thrilled to host Mr Tim Moltmann, Associate Professor Peter Macreadie, Dr Cass Hunter, Dr Pia Winberg, Dr Ana 
Parma and Professor Graham Edgar as plenary speakers and warmly thank them for their commitment to our program.

The Scientific Committee has worked tirelessly to shape the science program and I sincerely thank them for their time, 
ideas and commitment to a multitude of tasks, not just creating submission guidelines, reviewing symposia and workshop 
proposals and abstracts, and planning plenaries. The symposium chairs have been fantastic in providing abstract reviews 
and reviewing speaker order lists and we extend our gratitude to them all.

The overwhelming response of submitted abstracts for this conference suggests the community is already enthused by the 
scientific program on offer, and we hope that your enthusiasm and interest grow with each day. The Scientific Committee 
had an underlying goal to embrace and showcase the diversity of marine science and marine scientists in the Australian 
community and we hope that shows through the selection of speakers and the symposium, workshop and panel topics on 
offer. Thank you for joining us and contributing as we celebrate and share the latest advances in marine science in Australia.

Regards

Charlotte Robinson 
Scientific Committee Chair
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1. Search for ‘The Event App’ on the App or Google Play Store

2. Download ‘The Event App by EventsAIR’

3. Open the App and enter the code ‘AMSA2019’

4. Then sign in using your email and PIN which will be emailed to you in your final 
registration letter

5. OR SCAN these QR codes HTML IOS ANDROID

@AMSAconf 
@australiamarinescienceassociation

@AMSAconf 
@amsa_marine

https://www.facebook.com/AMSAconf/
https://www.facebook.com/australianmarinescienceassociation/
https://twitter.com/amsaconf?lang=en
https://twitter.com/amsa_marine


LOCAL ORGANISING 
COMMITTEE

Dr Alicia Sutton - 
Conference Chair

WA Branch President, AMSA

Director, Principal Scientist, 
Carijoa

Ms Charlotte Birkmanis

PhD candidate, School of 
Biological Sciences and Oceans 
Institute, The University of 
Western Australia

WA Branch Secretary and 
Student Representative, AMSA

Dr Holly Raudino

Research Scientist, 
Department of Biodiversity, 
Conservation and Attractions, 
Marine Science Program

Dr Tiffany Simpson

Research Associate, 
Trace and Environmental 
DNA Lab, Curtin University

Dr Elizabeth Sinclair

Senior Research Fellow, 
School of Biological Sciences 
and Oceans Institute, 
The University of 
Western Australia

Dr Simon Strydom

Research Scientist, 
Marine Science Program 
at the Department of 
Biodiversity, Conservation 
& Attractions

Jo Buckee

Principal Scientist, 
TLA Environmental

PhD Candidate, Environmental 
and Conservation Sciences, 
Murdoch University

Centre for Sustainable 
Aquatic Ecosystems, 
Harry Butler Institute, 
Murdoch University

Dr Andrew Hosie

Curator (Crustacea & Worms) 
Department of 
Aquatic Zoology, 
Western Australian Museum

Dr Matthew Harvey

Director, Ocean Vision 
Environmental Research 
Pty. Ltd.

Robert Pemberton

Business Support Manager, 
Oceans Institute, 
The University of 
Western Australia
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Dr Charlotte Robinson - 
Chair

Research Associate, Remote 
Sensing & Satellite Research 
Group, Curtin University

Dr Jennifer Verduin - 
Co-Chair

Senior Lecturer, 
Oceanography and Marine 
Pollution, Environmental 
and Conservation Sciences, 
Murdoch University, Centre 
for Sustainable Aquatic 
Ecosystems, Harry Butler 
Institute, Murdoch University

Dr Frances D’Souza

Senior Environmental Officer, 
Department of Water and 
Environmental Regulation

Dr Indi Hodgson-Johnston

Assistant Director, Integrated 
Marine Observing System

Dr. Lyndon Llewellyn

Lead, Science Impact and 
Stakeholder Development, 
Australian Institute of 
Marine Science

Professor Anthony 
Richardson

Centre for Applications in 
Natural Resource 
Mathematics, School of 
Mathematics and Physics, 
University of Queensland 
and CSIRO Oceans and 
Atmosphere

Dr Alicia Sutton

Conference Chair & 
WA Branch President, 
AMSA

Director, Principal 
Scientist, Carijoa

Dr James Tweedley

Lecturer of Animinal Biology, 
School of Veterinary and 
Life Sciences, Centre 
for Sustainable Aquatic 
Ecosystems, Harry Butler 
Institute, Murdoch University

Dr Beth Fulton

Research Group Leader 
Marine Systems Modelling 
& Informatics, CSIRO 
Oceans & Atmosphere

Adjunct Professor Centre 
of Marine Socioecology, 
University of Tasmania

Kevin Bancroft

Research Scientist (Marine) 
Marine Science Program, 
Biodiversity and Conservation 
Science Directorate, 
Department of Biodiversity, 
Conservation and Attractions, 
Kensington, Western Australia

Honorary Research Associate, 
School of Biological Sciences, 
The University of Western 
Australia

Jo Buckee

Principal Scientist, 
TLA Environmental

PhD Candidate, 
Environmental and 
Conservation Sciences, 
Murdoch University

Centre for Sustainable 
Aquatic Ecosystems, 
Harry Butler Institute, 
Murdoch University

Associate Professor 
Nicole Jones

Ocean Graduate School 
and The UWA Oceans 
Institute, Affl. School of Civil, 
Environmental and Mining 
Engineering, The University 
of Western Australia



SPONSORS

Silver Sponsors

CSIRO is Australia’s national science agency. We solve Australia’s greatest 
challenges through innovative science and technology. CSIRO Oceans and 
Atmosphere delivers world-class science that enables governments, industries 
and communities to make informed decisions about the sustainable use 
and management of the marine and atmospheric environment. Oceans and 
Atmosphere is uniquely placed to deliver new and improved marine scientific 
knowledge, information, products and services that contribute significant 
economic, social, cultural and environmental benefits to Australia and the region.

The UWA Oceans Institute is a multidisciplinary ocean research organisation, 
established in 2010 and based at The University of Western Australia (UWA). 
Located in Perth, Western Australia, the proximity of the Oceans Institute, 
adjacent to the Indian Ocean, provides a hub for world-class collaborative 
marine research.

Through our internal and external links, the research profile of the Oceans 
Institute brings together multidisciplinary research strengths in areas such 
as oceanography, ecology, engineering, social science, and governance to 
deliver answers for the grand challenges concerning the sustainable future of 
our Oceans.

The Western Australian Marine Science Institution (WAMSI) is a collaboration 
of state, federal, industry and academic organisations working together to 
provide world-class independent marine research.

WAMSI facilitates the Western Australian marine science community’s 
integrated and coordinated approach to complex research issues to inform 
management and industry decision making.

Our research has made new discoveries, strengthened previous knowledge, 
developed new tools and models as well as applied existing national and 
global models to the Western Australian context.

WAMSI advances new knowledge and understanding of the WA marine estate 
and its biological resources to provide ‘Better Science for Better Decisions’.
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Symposia Sponsors
North Queensland Bulk Ports is the port authority for the four trading ports 
of Hay Point, Mackay, Abbot Point and Weipa. Our role at these ports may 
include marine pilotage, security, safety, maintenance, port and infrastructure 
development, environmental monitoring and community engagement.

BMT is a leading international design, engineering, science and risk 
management consultancy that provides a broad range of products and 
services across the environment, energy, shipping, ports and logistics and 
defence sectors.

The Institute for Marine and Antarctic Studies (IMAS) is a world-class centre 
of excellence for research and education at the University of Tasmania. 
Its research is innovative, relevant, and globally distinctive while its education 
delivers first-class programs resulting in highly trained scientists and 
researchers serving the needs of academic institutions, industry, government 
and the community. IMAS has three core research programs in Fisheries 
and Aquaculture, Ecology and Biodiversity, and Oceans and Cryosphere. 
These are linked by the cross-disciplinary themes of Climate change, 
Ocean-Earth systems and Oceans and Antarctic governance.

The UWA Oceans Institute is a multidisciplinary ocean research organisation, 
established in 2010 and based at The University of Western Australia (UWA). 
Located in Perth, Western Australia, the proximity of the Oceans Institute, 
adjacent to the Indian Ocean, provides a hub for world-class collaborative 
marine research.

Through our internal and external links, the research profile of the Oceans 
Institute brings together multidisciplinary research strengths in areas such 
as oceanography, ecology, engineering, social science, and governance to 
deliver answers for the grand challenges concerning the sustainable future 
of our Oceans.

Launched in 2016, the Regional Estuaries Initiative is a $20 million state 
government program to improve the health of six estuaries in Western 
Australia’s South West: Peel-Harvey Estuary, Leschenault Estuary, 
Vasse-Wonnerup Estuary, Hardy Inlet, Wilson Inlet and Oyster Harbour.

Geoscience Australia is a Commonwealth Government agency that is 
the nation's trusted advisor on the geology and geography of Australia. 
We support evidence-based decisions through information, advice and 
services for a strong economy, resilient society and sustainable environment. 
We undertake baseline mapping of the seabed to better understand marine 
resources and assets, and to measure change over time.

Supporter
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Keynote Sponsor

Murdoch University helps free thinkers discover how to make a difference, 
through outstanding education and translational research endeavour. 
Murdoch is committed to promoting an all-inclusive, nurturing environment 
for students and academics, and we support researchers to collaborate to 
tackle the world’s greatest challenges in sustainability, health and food.

Conference Dinner Sponsor

The Marine Biodiversity Hub is funded by the Australian Government’s 
National Environmental Science Program. We foster nationally-consistent 
research tailored to help decision-makers manage and conserve 
Australia’s marine biodiversity. Our projects range from establishing 
monitoring baselines for Australian Marine Parks to quantifying the risk of 
shipping to large marine fauna. Lately we’ve helped explore seamounts 
off Tasmania, prioritise research needs for sharks, rays and chimeras, 
forge collaborations to aggregate and link research data, estimate Grey 
Nurse Shark numbers, and establish rescue populations for the Critically 
Endangered Red Handfish. This year we begin working with the Malgana 
Indigenous community to restore seagrasses at Shark Bay.

Joe Baker Poster Session Sponsor

The Australian Institute of Marine Science is Australia’s tropical marine 
research agency. We provide expert knowledge to develop globally 
relevant research solutions for the nation.

As a world leader in marine science our research:
• improves ocean ecosystem health; and
• protects coral reefs from climate change.

This creates economic, social and environmental benefit for all Australians.

Welcome Reception Sponsor

The Harry Butler Institute, is a hub for the Community, Research, Business 
and the Environment. The Institute aims to carry on the work of its 
namesake, in creating global awareness about translational environmental 
research and demonstrating that with proper management, it is possible 
for business and the environment to co-exist.
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Better science  
Better decisions
The Western Australian Marine Science Institution (WAMSI) is a 
collaboration of state, federal, industry and academic organisations 
working together to provide world-class independent marine research.

WAMSI facilitates the Western Australian marine science community’s 
integrated and coordinated approach to complex research issues to inform 
management and industry decision making.

Kimberley Marine Research Program

Dredging Science Node

WAMSI’s $30 million Kimberley Marine Research Program has delivered the 
science results that give researchers and managers access to a comprehensive 
set of new information to monitor and understand changes in the Kimberley’s 
unique marine environment.

The studies have produced important information that identifies biodiversity 
and tourism hotspots, unique habitats and species that are key to the health  
of the ecosystem.

The $19 million Dredging Science Node has delivered one of the largest single 
issue environmental research programs in Australia.

This world-class research will vastly improve the planning and regulation of 
major dredging operations in Western Australia, nationally and internationally.

Strategic Integrated Marine Science

Western Australian Marine Science Institution
Indian Ocean Marine Research Centre, Level 5
The University of Western Australia | Fairway, Crawley WA 6009
Tel: (+61 8) 6488 4570 | info@wamsi.org.au
www.wamsi.org.au



EXHIBITOR 
LISTING 

1 In-Situ Marine Optics

2 IMBROS Pty Ltd

3 Marine Dynamics Academy

4 CAPSTAN

5 Commercial ROV Australia

5A IMV Imaging

6 RBR Ltd. / MSI

AMSA2019 Program Handbook 12



7 Australian Marine Parks

8 eDNA Frontiers, Curtin University

9 CSIRO

10 Marine National Facility, CSIRO

11 Ocean Sonics
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The Ron Kenny Prize (Oral and Poster)
The Ron Kenny Student Presentation Prize for the best full-length oral 
presentation of research results and the Ron Kenny Student Poster Prize for the 
best poster display of research results. The prizes are named in honour of Assoc. 
Prof. Ron Kenny, a foundation member of the Association and editor of its 
Bulletin for nine years until his death in August 1987. The purpose of the prizes is 
to reward excellence in scientific work by students in any field of marine science, 
and to encourage a high standard of scientific communication. The prizes are 
provided by a special Trust Fund maintained by AMSA and are the Association’s 
major form of recognition and encouragement of student effort.

Peter Holloway Oceanography Prize (Oral)
The prize, originating in 2002, is awarded to the best full-length student oral 
presentation related to Oceanography. This prize is partly funded by interest on 
funds donated to AMSA by the Australian Physical Oceanography Division of AMSA 
when it ceased to function as a separate entity in mid-2002, and from the Peter 
Holloway Memorial Symposium at AMSA 2004 in Hobart. Peter Holloway was a 
highly distinguished, physical oceanographer, internationally recognized for his 
contribution to the observation, theory and numerical modeling of internal waves.

Sea World Research & Rescue Foundation Prize 
(Oral and Poster)

The Sea World Research and Rescue Foundation (SWRRFI) has made a 
commitment to support the annual AMSA conference by donating a prize for the 
Best Student Talk and Best Student Poster in the area of Science and Conservation 
of Marine Vertebrates. The winning student for oral presentation must provide 
a brief summary (<300 words) of the presentation/project suitable for general 
public audiences and the winning student for poster presentation must agree to 
their poster being included in the annual SWRRFI newsletter which is distributed 
to the scientific, zoological, education, corporate and general communities both 
nationally and internationally. The SWRRFI Committee and Sea World are pleased 
to be able to offer financial support to students through this forum and look 
forward to a rewarding association with AMSA and its members.

AMSA STUDENT 
PRIZES
Each year at the annual AMSA conference, student prizes are awarded to the most outstanding 
oral and poster presentations in a number of categories.
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Fisheries Research & Development Corporation 
Prize (Oral and Poster)

The Fisheries Research and Development Corporation (FRDC) student prize 
was first awarded in 2002. FRDC student prizes are supported by funding 
from the FRDC on behalf of the Australian Government. The FRDC sponsored 
prizes are to be given to any category of student presenting within one year of 
completing their respective study course. The subject matter of the talk/poster 
must be consistent with Programs 1 or 2 of FRDC’s Research and Development 
Plan, namely Natural Resources Sustainability and Industry Development. 
As a condition of acceptance of this prize, FRDC is to be provided with profiles, 
photos and write-ups of the prize-winners and their research for consideration 
for publication in FRDC’s regular newsletter, or social media.

Diversity Journal Award for Coral Reef Research 
(Oral and Poster)

Diversity is an international and interdisciplinary open access journal published 
quarterly online by MDPI. Focused on diversity; concept, assessment and 
preservation from the molecular through to the organismic. The journal 
encourages scientists to publish experimental and theoretical results with 
extensive detail and no restriction on length of papers. The journal also has a focus 
on marine diversity, with recent highlights in the theme of Coral Reef Research.

RBR Award for Innovative Marine Science 
(Poster)

RBR are a global company that design and produce innovative instruments for 
measuring the blue planet. Their products are widely used from the deepest 
depths of the ocean through to coastal and polar research. With a range of 
sensors and loggers for measuring many water parameters, RBR instruments are 
built on a modular platform for rapid customisation to scientists needs.

Ernest Hodgkin Estuary Research Award 
(Oral or Poster)

Donated by The Committee of the Ernest Hodgkin Trust for Estuary Education and 
Research, this prize is to be awarded annually for the best student presentation 
on research that will facilitate a greater understanding of estuarine processes and 
management.

For further information on the awards click here
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KEYNOTE 
SPEAKERS

Mr Tim Moltmann
Director, Integrated Marine Observing Systems (IMOS)

Tim Moltmann is the Chair of Australia’s National Marine Science Committee and current Director 
of Australia’s Integrated Marine Observing System (IMOS), based at the University of Tasmania in 
Hobart. In this role he is responsible for planning and implementation of a large national collaborative 
research infrastructure program, which is deploying a wide range of observing equipment in the 
oceans around Australia and making all of the data openly available to the marine and climate 
science community and other stakeholders. Tim’s other national roles include being Co-Chair of 
Australia’s Forum for Operational Oceanography, and a member of national committees on Marine 
Biodiversity research, Environmental Information, and integrated monitoring and reporting for the 
Great Barrier Reef. He has worked in primary industries and fisheries at State Government level, and 
has extensive background experience in private industry in Australia and the UK. His international 
roles include being Chair of the Global Ocean Observing System Regional Alliance Forum, and an ex 
officio member of the Global Ocean Observing System Steering Committee.

A/Prof Peter Macreadie
Head of Blue Carbon Lab

Dr Peter Macreadie is the Head of the Blue Carbon Lab based at Deakin University in Victoria 
and the Lab is in the forefront of global efforts to advance blue carbon science and projects. 
Peter’s research focuses on understanding and responding to the impacts of global change in 
aquatic ecosystems (namely marine, but also freshwater). In particular, his research focuses on 
capitalising on ‘blue carbon’ and showcasing the powerful ability of coastal vegetated ecosystems 
to sequester carbon, and thereby help mitigate climate change. Coastal ‘blue carbon’ ecosystems 
(seagrasses, saltmarshes, mangroves) are among earth’s most efficient carbon sinks, burying 
carbon faster than tropical rainforests and locking away carbon in the ground for millennial time 
scales. His approach to research is multi-disciplinary, spanning the fields of chemistry, ecology, 
microbiology, economics, policy, and molecular biology.

SPONSORED BY

Dr Cass Hunter
Indigenous social ecological researcher | Coastal Development and Management Program, 
Oceans and Atmosphere, CSIRO

Dr Cass Hunter is a Kuku Yalanji and Torres Strait Islander woman. She is an Indigenous social 
ecological research scientist with CSIRO Oceans and Atmosphere. Cass leads research on 
collaborative environmental design, useability and uptake of tools, research translation, and 
development of participatory tools to support sustainable livelihoods and ecosystems. Blue carbon 
is providing a new opportunity for emerging markets to support Indigenous-led blue carbon 
methodology that links Indigenous knowledge and values with wider markets and frameworks. 
She has strong interests in providing opportunities for Traditional Owners to engage in 
environmental enterprises.
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Dr Ana Parma
Center for the Study of Marine Systems, CONICET (National Scientific and Technical Research Council)

Dr. Ana Parma is a Principal Researcher of CONICET – the Argentine Council for Science & 
Technology, based at the National Patagonic Center in Puerto Madryn, Argentina. She earned her 
Ph.D. in Fisheries Science in 1989 from the University of Washington, and worked as an assessment 
scientist at the International Pacific Halibut Commission until 2000, when she returned to Argentina, 
her home country. She has worked on different aspects of fisheries modelling, assessment and 
management, covering a diverse range of fisheries, from artisanal coastal fisheries targeting benthic 
shellfish to large-scale international fisheries targeting tunas. The main focus of her research has 
been on the evaluation and design of harvesting strategies that can achieve sustainability in the face 
of the diverse technical and institutional challenges posed by these fisheries. She has always work 
at the interface between science and management, being involved in several scientific and policy 
advisory boards and review panels both at the national and international levels. Currently she is a 
member of the Science Council and Global Board of The Nature Conservancy, and an advisor for the 
Commission for the Conservation of Southern Bluefin Tuna, where she chairs the technical group in 
charge of the management strategy evaluation for rebuilding the southern bluefin tuna stock.

Professor Graham Edgar
Institute for Marine and Antarctic Studies, University of Tasmania

Graham Edgar’s major current interests include ongoing development of the citizen science Reef 
Life Survey program, and demonstration that field studies with broad generality can be conducted 
across very large spatial, temporal and taxonomic scales at low cost. Ecological and conservation 
topics addressed over 40 years also include interactions between seagrasses and associated fauna, 
taxonomy of crustaceans and fishes, clarification of metabolic-based regularities in communities, 
and assessment of the magnitude of different threats to marine biodiversity. Graham’s career 
history includes periods as Director of Marine Research at the Charles Darwin Research Station 
(Galapagos Islands), Senior Fulbright Fellow in Washington (USA), and JSPS Fellow in Amakusa 
(Japan). He has been awarded the AMSA Silver Jubilee Award (2011), the Eureka Prize for 
Environmental Research (2014), and was the 2017 Tasmanian STEM Researcher of the Year.

Dr Pia Winberg
CEO & Chief Scientist – Venus Shell Systems Pty. Ltd.
CEO – PhycoHealth Pty. Ltd.
Honoary Fellow – School of Medicine, University of Wollongong

Pia has worked across sustainable marine industry development and academia for the past 20 
years. Her focus has gone from research to applied technology development in integrating marine 
food production systems with the environment, to deliver potent nutritional benefits to society. 
Nutrition and food is a key opportunity for a transition to a more sustainable future, and the oceans 
are a platform that can deliver on that if approached wisely. Seaweed is the biggest aquaculture 
crop globally and has a value of close to $12B. Integrating seaweed and marine systems ecology 
into industrial processes is an opportunity for sustainability and nutritional outcomes that are 
aligned with the United Nations Sustainability Development Goals. Added to our mainstream food 
chain, seaweed could contribute significantly to reducing malnutrition in impoverished countries, 
as well as chronic diseases related to western diets, including obesity which now rivals starvation. 
I will present the case for marine food production including seaweed, in contributing to our basic 
food intake in the west… for everyone… every day.
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SYMPOSIA TOPICS

A. Marine research infrastructure for Australia
Chair(s): Dr Barbara Musso, Facilities Program Director, Marine National Facility, Commonwealth Scientific and Industrial 
Research Organisation

Mr Tim Moltmann, Director, Integrated Marine Observing System

To effectively tackle the critical challenges of our growing blue economy Australia requires sustained effort and investment in 
our national marine science capability. Essential to this capability is world-class research infrastructure. In 2018 the Australian 
Government announced it will provide an additional $1.9 billion for the Research Infrastructure Investment Plan and the National 
Collaborative Research Infrastructure Strategy (NCRIS), some of which will greatly benefit of marine research infrastructure. 
This infrastructure not only supports the study, observation and monitoring of our oceans, but can also help drive collaboration. 
As a community we must maximise coordination and utilisation of our infrastructure to ensure the best long-term return 
on investment. This symposium invites contributions highlighting the impact of research and collaborations enabled and 
supported by Australia’s marine research infrastructure. This includes the Marine National Facility through RV Investigator, the 
Integrated Marine Observing System (IMOS), the Australian Antarctic Science Program, E-research infrastructure such as the 
IMOS Australian Ocean Data Network (AODN), and others; as well as contributions focussing on the current position and future 
opportunities for our national marine research infrastructure. The symposium will also welcome presentations of research which 
highlight success stories of collaborations between Australia’s marine science research infrastructures.

 

B. Marine megafauna, a “blue” resource: conservation of species and management of 
human activities to ensure a sustainable future
Chair(s): Dr Luciana Ferreira, Postdoctoral Fellow – Quantitative Scientist, Australian Institute of Marine Science

Dr Holly Raudino, Research Scientist, Department of Biodiversity, Conservation & Attractions
Dr. Ana Sequeira, Research Fellow, The University of Western Australia
Dr. Sabrina Fossette-Halot, Research Scientist, Department of Biodiversity, Conservation and Attractions
Dr. Olaf Meynecke, Adj. Research Fellow, Griffith University
Dr Carol Palmer, Senior Scientist, NT Government Marine Ecosystems, Flora and Fauna Division
Dr Kelly Waples, Principal Research Scientist, Department of Biodiversity, Conservation and Attractions

The rapid development of the coastal environment has resulted in severe modifications of coastal and marine ecosystems in 
Australia. These developments and associated activities commonly overlap with critical habitats of several marine megafauna 
species, including many that are endangered and vulnerable to extinction. The integration of science into management remains 
a challenge for the conservation of marine megafauna, particularly marine mammals and turtles. The exchange of knowledge 
between researchers and managers, including traditional owners, and how to interpret research findings into a language 
accessible to all, is integral to overcoming the challenge of integration of knowledge into management. We will discuss how 
this knowledge can help guide scientists, managers and industry to work together to ensure a sustainable future where the 
inevitable growth in human activities that affect the marine environment can be accompanied by resilient marine megafauna 
populations. Case studies will be presented where research on marine megafauna can be used to benefit management.
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C. The impact of artificial structures in marine ecosystems
Chair(s): Dr Dianne McLean, Research Assistant Professor, The University of Western Australia

Artificial or anthropogenic structures are prevalent in our oceans and include sunken ships, purpose-built artificial reefs 
and infrastructure to support significant offshore oil and gas industries (pipelines, platforms, wells) and marine renewable 
energy generation. Structures are often rapidly colonised by a diverse range of epifauna/flora which in turn attracts 
mobile invertebrates, fish, and top predators. Artificial structures can impact marine ecosystems in positive (e.g. shelter, 
biodiversity) and negative (e.g. invasive species, contaminants) ways. This symposium highlights new research that is 
providing critical contribution to an understanding of the impacts that these structures have in our oceans.

 

F. Seafloor Mapping in Australia – Progress, Discoveries, Applications 
Chair(s): Dr Iain Parnum, Research Fellow, Curtin University

Mr Aero Leplastrier, Marine Scientist, Geoscience Australia 
Mr Ralph Talbot-Smith, Manager Cartographic Services, Coastal Infrastructure, Western Australia Department of Transport

Seabed mapping is crucial for understanding and effectively managing Australia’s vast marine estate. It provides the 
preliminary assessment of the underwater topography, geology and potential biology of seafloor habitats. This information 
is essential for informing safe navigation, environmental monitoring, impact assessment, hazard modelling, and developing 
informed policy. Currently less than 15% of the Australian Marine Jurisdiction and less than 5% of the global ocean floor is 
mapped at adequate resolution for these purposes. Mapping the remainder of the ocean requires a large collaborative effort 
and this symposium aims to provide a platform to connect data users and collectors while facilitating information sharing 
for the benefit of the discipline. We welcome contributions on all aspects of seabed mapping that report on (i) recent 
co-ordination and collaboration initiatives, (ii) mapping efforts and discoveries in support of marine science, and (iii) the 
application of new or novel methods and technology.

 

G. Earth Observation in Aquatic Environments
Chair(s): Dr Charlotte Robinson, Research Associate, Curtin University

Dr Adam Lewis, Head of National Earth and Marine Observations, Geoscience Australia

Earth Observation of freshwater, estuarine, coastal, coral reef and ocean environments is rapidly evolving and critical for 
the monitoring and safe-guarding of marine environments. Detection monitoring and assessments of the water quality and 
biogeochemistry of inland, estuarine, deltaic, near coastal and oceanic waters as well as mapping of macrophytes, macro-
algae, sea grasses and coral reefs, and shallow water bathymetry are now possible. Through National programmes such as 
IMOS, TERN, Digital Earth Australia and the Australian Copernicus Programme Data Hub and international collaborations 
such as the bio-Argo program and the NASA-sponsored CEOS Ocean Variables Enabling Research and Applications for 
GEo (COVERAGE), observation-derived information will become increasingly operational. This special session is intended 
to provide an update on the state of the art in each of these areas of research, ultimately leading to management relevant 
applications of earth observation for aquatic ecosystems. This symposium invites presentations on all aspects of earth 
observation for aquatic ecosystems, from the theoretical to applied to operational methods. The session will conclude with 
coordinated “Australian Aquatic Community” discussion to identify needs across the community to be presented at national 
and international fora, and to drive activities in national facilities.

 

H. Observing and modelling the oceanography and biogeochemistry of Australia’s coastal 
and shelf regions
Chair(s): Dr Paul Thomson, Senior Research Fellow, The University of Western Australia

Professor Charitha Pattiaratchi, Professor, The University of Western Australia
Dr Simone Cosoli, Senior Research Fellow, The University of Western Australia

Australia’s coastal and shelf seas underpin our blue economy, which can be defined as the sustainable use of the oceans 
for economic growth, improved livelihoods and jobs, and ocean ecosystem health. The oceans are central to our way of life, 
whether it be directly through socio-economic needs such as providing food through fisheries or aquaculture, employment, 
transport, recreation, and energy or indirectly by modulating our climate. In this symposium, we invite submissions on 
how oceanographic and biogeochemical observations and modelling are benefiting Australia’s blue economy through 
understanding our oceans. We welcome submissions utilising data from all regions of Australia.
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I. Science, knowledge and management of the Swan Canning Estuarine System:  
how can long-term datasets, knowledge and understandings inform future management 
of this urban waterway?
Chair(s): Dr Kerry Trayler, Principal Scientist, Rivers & Estuaries Science, Department of Biodiversity, Conservation & Attractions

Dr Fiona Valesini, Senior Research Fellow, Murdoch University
Professor Glenn Hyndes, Professor, Edith Cowan University

The Swan Canning Estuary is Western Australia’s number one heritage icon and has long held the fascination of indigenous 
and non-indigenous naturalists and scientists. As such, there is a wealth of information in artefacts, stories, and grey and 
scientific literature. This special session is intended to bring together collective knowledge and understanding of the 
system detailing its physical environment, water quality, aquatic and peripheral flora, aquatic fauna, avifauna, changing 
management, and indigenous, social and economic values. The intent is to build a collective understanding of a changing 
system and how understandings of the past can influence how we manage and balance social, environmental and economic 
factors into the future.

 

J. Estuaries as hotspots of the Blue Economy 
– thrivers or just survivors?
Chair(s): Mr Malcolm Robb, Branch Manager, Aquatic Science,  
Department of Water & Environmental Regulation

Professor Michele Burford, Dean Research Infrastructure, Office of the Senior Deputy Vice Chancellor, and Professor, 
Australian Rivers Institute, Griffith University

Estuaries form a vital link between rivers and the sea and historically their sheltered waters and productive foodwebs largely 
determined their role as preferred places to settle. Thus, in Australia over 80% of the population resides near coasts and 
estuaries, embedding them in our culture and our Blue Economy. This major contribution of estuaries to the Blue Economy 
in terms of agriculture on fertile flood plains, irrigation, industry, housing and commercial fishing comes with challenges 
as the impacts of these activities compete with their role as vital natural environments. Estuarine environments provide 
food, shelter, nursery and spawning habitats for birds, fish and other fauna including commercial species. They help filter 
waterborne pollutants and protect shores from erosion and flooding. Providing these ecosystem services is juxtaposed 
against the response of estuaries to a changing climate. This symposium brings together the science, management and 
restoration needed to support thriving instead of surviving estuaries.

 

K. Marine Science Communication Platforms
Chair(s): Miss Emily Jateff, Curator, Ocean Science and Technology, Australian National Maritime Museum

The Australian National Marine Science Plan (2015-2025) outlines the ‘critical need to engage and communicate with 
the Australian Community’. In response, this session explores the way in which we share marine science with the public. 
It presents best practice for raising awareness of the marine environment and illustrating the importance of marine science 
via exhibitions, programs, popular publications, events, installations and digital outreach. It identifies opportunities to forge 
connections between new and established communities to better connect marine science and technology to the public.

 

L. ‘Blue Restoration’ – Collaborative Marine and Coastal Restoration in Australia
Chair(s): Ms Jemma Purandare, Coordinator, Australian Coastal Restoration Network, Dr Ian McLeod, Principal Research 
Scientist, Marin and coastal habitat restoration, TropWater, James Cook University

The Symposium will provide an opportunity for an update on the growing number of blue restoration projects occurring 
across Australia, including coral reef, shellfish reef, seagrass, mangrove, saltmarsh and kelp, as well as living shorelines 
projects. The Symposium will provide a link between ecosystem-specific restoration, examine some of the known barriers 
to restoration, present examples of solutions, discuss feasibility and scalability, and introduce socio-economic and cultural 
drivers for successful blue restoration.
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M. Appreciating the value of marine and coastal ecosystems: 
what we know and future directions 
Chair(s): Dr Simon Reeves, Mapping Ocean Wealth Coordinator, The Nature Conservancy

Dr Rafael C. Carvalho, Associate Research Fellow, Deakin University
Dr Paul Carnell, Associate Research Fellow, Deakin University

Australia as a maritime nation is increasingly looking to the ocean as a major source of economic growth. Often this means that 
the needs of society and nature compete, resulting in coastal and marine ecosystems being highly threatened ecosystems. In 
the past, the benefit of protecting, conserving or restoring nature has been communicated in a language of ‘biodiversity’ and 
‘species’, a language which is difficult to understand or value in normal economic terms. As a result of this language barrier, the 
value of nature often gets overlooked, despite the wealth of economic, social and cultural benefits it provides. In this symposia, 
we will explore the wealth of benefits provided by marine and coastal ecosystems and how these are being measured and 
communicated. We will examine what we presently know and look to the future to consider how a better understanding of 
the value of marine and coastal ecosystems can be used to sustain the use of Australia’s blue natural capital.

 

N. Ecological research that informs management decisions in Australian marine 
conservation reserves
Chair(s): Dr Simone Strydom, Research Scientist, Department of Biodiversity, Conservation and Attractions, 
Dr Matthew Fraser, Research Fellow, The University of Western Australia

Ecological assets often underpin the social and economic values of marine parks and Commonwealth reserves Australia wide. 
For example, healthy limestone reefs in proximity to seagrass meadows support the highest grossing fishery in Australia – the 
western rock lobster. Research that focuses on impacts and responses of habitat-forming ecosystems (coral reefs, macroalgae 
reefs, seagrasses) and how they influence subsequent ecosystem services is becoming highly critical in the face of our changing 
climate. This symposium will facilitate sharing interstate knowledge among scientists dedicated to conducting world-class 
research that focusses on informing management regarding these key habitats within these commercially and recreationally 
valuable areas. We believe that this symposium will be of interest to numerous ecologists, biologists, physiologists and 
remote-sensing scientists across a range of government, industry and academic institutions; who would benefit immensely 
from having an appropriate platform to share their work and gain new insights from other marine scientists.

 

O. Ocean Stewardship – Active Earth-Keeping for our Blue Planet
Chair(s): Mr John Turnbull, PhD Candidate, The University of New South Wales

The human footprint is now so great that we are in the position of stewards of earth – whether we like it or not. Researchers 
call on an urgent need for active stewardship of earth systems, yet stewardship is poorly understood and operates on a range 
of scales, from backyard to planet, individual to institution. Stewardship activities include advocacy, education, preservation, 
restoration, sustainability, monitoring and compliance and are relevant in topical domains such as citizen science, community 
engagement, marine debris and protected areas. This symposium will bring together researchers and their ideas to progress 
the stewardship of ocean systems. It aims to integrate social, ecological and economic perspectives to highlight the ways we 
can actively care for our oceans, for a sustainable future.
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P. Perspectives on Dredging
Chair(s): Dr Luke Twomey, CEO, Western Australian Marine Science Institution

Dr Ross Jones, Dredging Science Node Leader, Western Australian Marine Science Institution, Senior Research Scientist, 
Australian Institute of Marine Science
Dr Jim Stoddart, Principal Marine Scientist, MScience Pty Ltd
Mr Ian Le Provost, Principal, Le Provost Environmental Pty Ltd

Australia has experienced unprecedented levels of dredging over the last two decades and recently there has been a focus 
on dredging research in Western Australia. As a result, there have been some incredible advances in our understanding 
of impacts to the marine environment from dredging and how to better predict, monitor and manage dredging programs 
(i.e. WAMSI DSN). The “Perspectives on Dredging” AMSA symposium is open to scientists, regulators, resource managers, 
industry and consultants – anyone with practical experience of dredging practices in the marine environment. The session 
will focus on impact prediction, monitoring and the lessons learnt from implementing the vast range of dredging programs 
ranging from those associated recent mega-projects in Western Australian and Queensland, to small maintenance dredging 
programs in coastal waterways. “Perspectives on Dredging” will provide an opportunity for dredging professionals to 
demonstrate their contemporary practical experience and how the impacts of dredging on the marine environment are 
predicted, managed and monitored in real-world scenarios.

 

Q. The South Coast of Western Australia: research for management
Chair(s): Dr Jenny Shaw, Research Director, Western Australian Marine Science Institution

The economic, social and environmental dimensions of the waters off the isolated south coast of Western Australia are 
poorly understood. This symposium aims to uncover previous and current research being conducted off the south coast and 
to bring the south coast to the attention of the wider marine science community and government bodies. Knowledge gaps 
identified by researchers and the impacts the south coast faces under a changing climate will help to develop a strong case 
for a future Western Australian Marine Science Institution (WAMSI) research program to support marine management in this 
region. This symposium session is open to all researchers working off the south coast of Western Australia and welcomes 
collaborative input into informing management with good science.

 

R. Marine Extremes and their Impacts
Chair(s): Dr Gabriela Semolini Pilo, Research Associate, Institute for Marine  
and Antarctic Studies, University of Tasmania 

Associate Professor Jochen Kaempf, Associate Professor, Flinders University
Dr Andrew Marshall, Senior Research Scientist, Bureau of Meteorology

Extreme ocean temperatures are becoming more frequent and intense with a changing climate. These marine extremes can 
permanently change the abundance and distribution of biological communities, affect fishing and harvesting practices, and 
impact the profit and product quality of marine farms. The increase of marine extreme events is unavoidable. However, we 
can prepare our response to future events. Therefore, next steps in marine extremes studies are to better understand their 
drivers, and to predict such events. This session will invite observational and modelling studies on marine extremes, focusing 
on their drivers, teleconnections, and impacts. The goal of the session is to stimulate the discussion and collaboration 
between the several branches of marine scientists. We expect this collaboration to result in a list of the most pressing issues 
related to marine extremes that need to be addressed when moving towards a blue economy.

 

S. Sustainable Growth of Aquaculture
Chair(s): Dr Glenn Shiell, BMT 

Aquaculture is widely anticipated to grow rapidly in the coming decade to fill a worldwide protein gap; however, its 
growth must not be at the expense of the marine environment, and governments and industry are now more than ever 
(due to public pressure) compelled to find sustainable solutions. In this symposium, we are encouraging papers on 
observations / studies of aquaculture environmental interactions, policy, monitoring and management, and forecasting 
techniques, such as the use of integrated models to determine environmental carrying capacity.
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T. The evolving view of the role of plankton in marine ecosystems
Chair(s): Dr Anthony Richardson, Research Team Leader, The University of Queensland & Commonwealth Scientific and 
Industrial Research Organisation

Dr Kerrie Swadling, Research Fellow, Institute for Marine and Antarctic Studies, University of Tasmania, Antarctic Climate 
and Ecosystems Cooperative Research Centre

At AMSA in Adelaide in 2009, plankton researchers met to discuss the state-of-the-art of plankton research at that time. 
Ten years on, this symposium will highlight our evolving view of the role and importance of plankton. We envisage an inclusive 
symposium covering all areas of plankton research, and here are some examples, though naturally others are welcome.  
A large-scale view of changes in plankton around Australia is now provided by >10 years of IMOS data. A switch from krill 
to salps has been hypothesised in the Southern Ocean under climate change, which could have profound impacts on higher 
trophic levels. Changes in plankton over the past 60 years are being studied during the Indian Ocean Expedition. Recent field 
work has suggested that large quantities of zooplankton could be killed during acoustic surveys for oil and gas. Being able to 
capture, maintain and transport planktonic stages of corals could be key to reef restoration. Modelling work has suggested 
that changes in phytoplankton and zooplankton functional groups are key to understanding energy transfer to fish. And the 
aquaculture industry in several states continues to be plagued by periodic harmful algal blooms. This is an exciting time for 
plankton research in Australia and it is hoped that this symposium will showcase some of this ground-breaking research.

 

U. Identifying and Managing Environmental Risk in the Blue Economy
Chair(s): Dr David Horn, Senior Technical Director, GHD

Utilising the marine environment for economic purposes comes with a myriad of environmental risks which pose a challenge 
and responsibility for regulators, industry and beneficiaries of the blue economy. Risks to the marine environment include oil 
spill from shipping and petroleum activities, impacts from exploration (seismic) and decommissioning strategies, introduced 
marine species, direct and indirect habitat loss, over-fishing, pollutants affecting water and sediment quality and the global 
issue of plastic pollution. This session will provide a platform for marine scientists within government, industry and academia 
to demonstrate how these risks are being identified, prioritised and managed to protect our marine environment.

 

V. Collaborations between traditional owners and scientists: 
Synergistic approaches 
Chair(s): Mr Dean Mathews, Senior Project Officer Land & Sea, Nyamba Buru Yawuru Ltd

Dr Cass Hunter, Indigenous social ecological researcher, Commonwealth Scientific and Industrial Research Organisation 
Oceans & Atmosphere

Joint management approaches of marine and terrestrial reserves were introduced by the commonwealth and state 
governments nearly two decades ago. However,  there are concerns that this has not been occurring effectively and practices 
required for the development of co-management are lacking. To ensure the place of Traditional Owner leadership in joint 
management, there needs to be support by land and sea managers to engage and respect the experience and values of 
Traditional Owners. Existing models still seem to place emphasis on developing acceptable patterns of use of the ecological 
values of country and not on the recognition of social and spiritual values of land and sea to Aboriginal and Torres Strait 
Islander people. This session would like to focus on existing collaborative projects with Traditional Owners and scientists that 
recognise and respect Traditional Owner inherent rights, sovereignty, autonomy and the need for change in management 
and research approaches to better meet Traditional Owner priorities and aspirations. Of particular interest would be the 
approaches used, the projects and the ongoing relationships that have been forged. It is important to present the synergy in 
both Indigenous and non-indigenous perspectives for a more effective approach that truly recognises Aboriginal and Torres 
Strait Islander science and protocols regarding the use of traditional knowledge in sustainable management.
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W. AI and deep learning for Australian marine science
Chair(s): Professor Mohammed Bennamoun, Winthrop Professor, The University of Western Australia

To bridge the gap between the vastness and complexity of Australia’s marine territories and the capacity of Australia’s 
marine science community to explore and understand it, many are developing new technologies that can multiply the 
effort individual scientists and teams can apply to key challenges. But this step change in the technologies we use will also 
produce an explosion of data that may overwhelm us. The likely answer to this dilemma is an increased use of artificial 
intelligence and deep learning techniques to undertake the laborious steps in the pipeline from data gathering to knowledge 
creation. Digital systems also have the advantage of being able to work 24/7, 365 days of the year increasing the speed with 
which knowledge can be created and delivered to those that need it. It can also reduce the time spent by Australia’s marine 
scientists gathering and checking data allowing more time for analysis and interpretation. But we need to adopt these 
technologies in a measured way so that we do not lose the quality of the science derived from having experts in every step 
of the “data to knowledge” pipeline. This session will focus on innovative ways we can analyse the rapidly growing marine 
data holdings throughout Australia using artificial intelligence and deep learning technologies and the QA/QC techniques 
that will give comfort to Australian marine science stakeholders that the science being created remains of the highest 
standard building on long term knowledge.

 

X. Improved understanding of coastal and nearshore processes 
to inform management of Australia’s coastal estate 
Chair(s): Dr Jeff Hansen, Senior Lecturer, School of Earth Sciences, The University of Western Australia

Professor Ryan Lowe, Professor, Oceans Graduate School, The University of Western Australia
Dr Mick O’Leary, Senior Lecturer, School of Earth Sciences, The University of Western Australia

Australia’s vast coastline plays a vital part in the nation’s economy by providing a conduit for a range of direct economic 
activity, is a major draw for domestic and international tourism, and is a fundamental part of the Australian identity and 
lifestyle. However, these factors have also resulted in considerable, and increasing, pressures on the coast that will be 
exacerbated by climate change. As a result, understanding the physical processes operating in the coastal zone is critical to 
manage the coast as a national resource, as well as mitigate the coastal impacts and hazards that will undoubtedly result 
from rising sea levels. We invite abstracts related to a broad range processes that operate in the nearshore and coastal zone, 
including (but not limited to) wave, current, and sediment dynamics, water quality, and coastal evolution. We particularly 
encourage abstracts that relate to understanding coastal hazards, evolution, and management based on a range of 
methodologies from field and numerical techniques to paleo studies that inform modern and longer term coastal evolution.

 

Y. New insights into the Indian Ocean
Chair(s): Dr Jessica Bentyusan, Research Scientist, Sustainable Coastal Ecosystems and Industries in Tropical Australia program, 
Australian Institute of Marine Sciences

Professor Lynnath Beckley, Professor, Environmental and Conservation Sciences, Murdoch University
Ms Danielle Su, PhD Candidate, The University of Western Australia

Though the Indian Ocean is poorly studied relative to the rest of the world’s oceans, the ongoing second International 
Indian Ocean Expedition (IIEO-2) is enabling new insights into this dynamically complex region. This symposium invites 
presentations that focus on the Indian Ocean, particularly those covering recent observational data, process understanding and 
oceanographic, climate, bio-geochemical and ecosystem modelling. Though not limited to formal IIOE-2 projects, presentations 
pertaining to the six themes (human impacts and benefits; boundary current dynamics and ecosystem impacts; monsoon 
variability and ecosystem response; circulation, climate variability and change; extreme events; and discovery of unique 
physical, geological, biogeochemical and ecological features of the Indian Ocean) are encouraged. These research themes 
have strong links to coastal systems and society.
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Z. Ports and coastal marine science and management 
challenges for a Blue Economy 
Chair(s): Associate Professor Michael Rasheed, Principal Research Scientist, James Cook University

Professor Chris Frid, Professor, Griffith University
Dr Nathan Waltham, Principal Research Officer, James Cook University
Associate Professor Odette Paramor, Acting Head of Department of Geographical Sciences, University of Nottingham 
Ningbo, China

Recent advances in the science underpinning effective management of port marine environments has the potential to allow 
economic development to sit alongside environmental protection and biodiversity conservation. There are many examples 
from Australia and around the world where the development of innovative applied solutions are resulting in the protection 
and effective management of critical marine habitats in ports while allowing the essential trade to continue. Protecting and 
managing the marine environment within ports and shipping lanes presents significant challenges. Global trade continues 
to grow near exponentially and shipping remains the most carbon efficient means of transporting goods, so global shipping 
and the expansion of ports is set to continue to increase in the near to medium term. The resulting increase of activities 
around ports creates a range of issues for managers, including potential impacts to sensitive receptor habitats such as coral, 
seagrasses, mangroves, coastal wetlands and intertidal flats which often occur in the sheltered coastal environments where 
ports are located. In addition ports and shipping activity brings a risk of marine pest introduction, waste disposal, atmospheric/
air quality, underwater noise, dredge spoil disposal, land reclamation and impacts to water quality. This symposium highlights 
the excellent results that can be achieved when scientists partner with management agencies, port authorities and industry, 
to develop direct applied outcomes benefiting the marine environment within ports and pose the question – How can science 
further contribute to the development of ‘sustainable’ ports?

We invite participants of the session to submit their articles for an intended special edition of Marine and Freshwater 
Research on the topic, edited by the session conveners.

 

ZA. Fish and Fisheries
Chair(s): Dr Brett Molony, Senior Principal Research Scientist, Commonwealth Scientific and Industrial Research Organisation 
Oceans & Atmosphere

Dr James Tweedley, Postdoctoral Research Fellow, Murdoch University

Commercial, recreational and indigenous fisheries are fundamental to the blue economy, providing a sources of protein, 
employment and enjoyment. They are multidimensional, with successful management requiring biological, social and 
economic information. This session is seeking presentations on ‘fish’ (vertebrate and invertebrate) biology and ecology, 
fisheries management, social and/or economic dimensions of all types of fishing from estuaries and coastal waters to 
shelf and deep-water environments in Australia and elsewhere. Topics that could be addressed in the session include the 
sustainability of small-scale fisheries; balancing ecological, economic, and social outcomes; assessments of data-poor 
fisheries; new methods for stock assessment; bycatch mitigation; aquaculture-based enhancement, regulation, reporting and 
certification; social-licence to operate, spatial planning and marine protected areas; and conservation.

 

ZB. Benthic communities and primary producers supporting food webs for a healthy ocean
Chair(s): Dr Rachel Przeslawski, Senior Benthic Ecologist, Geoscience Australia and Theme and Project Leader, 
Marine Biodiversity Hub, National Environmental Science Program

Benthic communities and primary producers are essential for maintaining the health of ecosystems through a variety ecological 
services such as food supply, diverse habitats and refuge for vulnerable life stages. In this session we invite presentations 
on the biology and ecology of benthic communities and primary producers including but not limited to corals, seagrasses, 
microphytobenthos, pelagic phytoplankton, sponges, molluscs and crustaceans.
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ZD. Marine fundamentals
Chair(s): Ms Kate Dodds, PhD Student, Macquarie University and Living Seawalls Project, Sydney Institute of Science

Dr Penny Berents, Senior Fellow, Australian Museum Research Institute

Talks in this session will cover a broad range of topics that are not covered in other symposia: marine ecology, marine 
biology, marine chemistry, marine geology and oceanography.

 

ZE. Mesophotic and deep-sea ecosystems for a blue economy
Chair(s): Dr Dianne McLean, Research Assistant Professor, The University of Western Australia

Dr Joel Williams, Fisheries Scientist, NSW Department of Fisheries 
Dr Tom Bridge, Senior Research Fellow, James Cook University
Mr Joe Turner, PhD Candidate, The University of Western Australia  
Dr Gal Eyal, Postdoctoral Research Fellow, The University of 

There is increasing evidence that mesophotic and deep-sea ecosystems are unique and have large economic, social and 
environmental importance. Yet we know very little about these regions, including how they are impacted by climate 
change, pollution, fishing and resource extraction. It is therefore imperative that researchers gain appropriate knowledge of 
these systems to allow for resource management and spatial planning. Mesophotic ecosystems are in the middle-low light 
range, often between 40-150 m in depth while the deep-sea extends to abyssal depths beyond 4000 m. This symposium 
brings together researchers from all disciplines to present recent discoveries, identify critical knowledge gaps, and provide 
strategies for expanding our mesophotic and deep ocean observing community to benefit all elements of the blue economy.
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Sunday, 7 July 2019
Workshops

Opportunities and 
Obstacles in Marine 
Plastics Research in 
Australia

How to access and 
use IMOS data for 
your research

AMSA WA Annual 
Student Workshop

Conservation issues 
of dolphin populations 
in urban areas

LOCATION: Indian Ocean Marine 
Research Centre, 
The University of 
Western Australia

The University of 
Notre Dame

The University of 
Notre Dame

The University of 
Notre Dame

ROOM: Auditorium - G.07 ND4/201 ND4/202 ND4/301

TIME: 08.30 - 13.00 10.00 - 17.00 09.00 - 17.00 09.00 - 17.00

16.00 - 18.00 Registration Open   

18.00 - 19.30 Welcome Reception  – Exhibition Hall, Fremantle Esplanade Hotel

Monday, 8 July 2019
07.30 - 16.00 Registration Open   

08.30 - 09.00 Welcome to Country 
Marie Taylor

Official Welcome 
Professor Peter Klinken, Chief Scientist of Western Australia

AMSA Welcome

09.00 - 09.30 Marine science - driving the development of Australia’s blue economy 
Tim Moltmann, Intergrated Maring Observing Systems (IMOS)

09.30 - 10.00 The future of blue carbon science 
Dr Peter Macreadie, Deakin University - Blue Carbon Lab

10.00 - 10.15 Approaches to the blue economy Q&A

10.15 - 10.45 Morning Tea

10.45 - 12.00 Short talks

12.00 - 13.00 Lunch
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CANCELLED



B. Marine megafauna, 
a “blue” resource: 
conservation 
of species and 
management of 
human activities to 
ensure a sustainable 
future - 1 
Management Focus

H. Observing and 
modelling the 
oceanography and 
biogeochemistry of 
Australia’s coastal 
and shelf regions

O. Ocean 
stewardship – active 
earth-keeping for 
our blue planet

K. Marine science 
communication 
platforms

U. Identifying 
and managing 
environmental risk in 
the blue economy

ROOM: Pleiades Orion Rottnest Garden Carnac

13.00 - 13.15 A call for 
conservation-welfare 
in marine mammal 
management

A/Prof Karen Stockin, 
Massey University

Applications of a 
coupled physical-
biogeochemical model 
of the Great Barrier 
Reef for estimating 
biogeochemical 
state and observation 
system design

Dr. Mark Baird, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Conflict over 
marine and coastal 
commons: causes, 
governance and 
prevention

Dr. Karen Alexander, 
Institute for Marine 
and Antarctic Studies

The UN Decade 
of Ocean Science 
for Sustainable 
Development (2021-
2030): achieving the 
ocean we need for 
the future we want

Dr. Karen Evans, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Estimating the 
density of human 
morbidity hazards 
on beaches

Prof. Chad Hewitt, 
Murdoch University

13.15 - 13.30 Phytoplankton 
Dynamics in the 
Great Barrier Reef 
World Heritage 
Area (GBRWHA): 
Bringing modelling 
to observations

Dr. Jennifer Skerratt, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

The navy and the 
blue economy

CAPT Sean Andrews,  
Royal Australian 
Navy 

Communicating 
marine science: 
perspectives from 
the national science 
agency 

Chris Gerbing & 
Natalie Kikken, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Coastal garbage 
patches in Ashmore 
Reef, Western 
Australia

Bruna Calmanovici, 
Oceans Institute 
The University of 
Western Australia & 
Minderoo Foundation

13.30 - 13.45 Regional 
oceanography drives 
humpback whale 
entanglement in 
Queensland 
shark-control nets

Jessica Bolin, 
University of the 
Sunshine Coast

Integrating long-term 
fish data with ocean 
observations and 
models over the 
Great Barrier Reef

Dr Jessica 
Benthuysen, 
Australian Institute 
of Marine Sciences

The Resilient Reefs 
Initiative: Coral, 
climate change and 
community

Dr. Peter Barnes, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Sharing discoveries 
from Australian Marine 
Parks: Addressing 
the challenge of 
communicating to 
all Australians

Jane Alpine, 
Parks Australia

The role of pollution 
on macrofauna and 
meiofauna along 
pollution gradients 
in south-eastern 
Australian estuaries

Lara Denis-Roy, 
Institut of Marine and 
Antarctic Studies

13.45 - 14.00 Mitigation of 
humpback whale 
entanglement 
with rock lobster 
gear: Applicable 
research for effective 
management

Dr. Jason How, 
Western Australian 
Department of 
Primary Industries and 
Regional Development

Satellite observations 
of anomalous winter 
cooling in Shark Bay, 
Western Australia

Dr. Yasha Hetzel, 
The University of 
Western Australia

Introduction to the 
Commonwealth 
Blue Charter: 
Bringing science-
based policy to the 
heart of ocean action

Dr. Nicholas 
Hardman-Mountford, 
Oceans and 
Natural Resources 
Commonwealth 
Secretariat

Unexpected research 
immersion at MOD

Dr Kristin Alford, 
MOD., University of 
South Australia

Mytella strigata 
emerging as an 
invasive marine threat 
in Southeast Asia

Prof. Fred Wells, 
Murdoch University

AMSA2019 Program Handbook 28

Program: Monday, 8 July 2019



ROOM: Pleiades Orion Rottnest Garden Carnac

14.00 - 14.15 Shark conservation 
hindered by lack of 
habitat protection

Charlotte Birkmanis, 
The University of 
Western Australia

Characterizing the 
drivers of coral reef 
hydrodynamics at 
the Rowley Shoals, 
off Northwestern 
Australia

Camille Grimaldi, 
The University of 
Western Australia

Salisbury Island. 
A global control site 
for white sharks?

Shelley Payne, 
Finding Salisbury Inc

Leeuwin journey: 
Engagement insights 
from developing a 
new museum for 
Western Australia

Jessica G. Brainard, 
Western Australian 
Museum

Temperate mesophotic 
reefs: Assessing 
anchor scour by 
merchant vessels as a 
disturbance agent in 
the Hawkesbury Shelf 
Marine Bioregion

Allison Broad, 
University of 
Wollongong

14.15 - 14.30 Marina stopped! 
The role Little 
Penguins played 
in this decision 
in WA, and their 
feature in other 
coastal development 
proposals

Dr. Belinda Cannell, 
The University of 
Western Australia

Shoaling waves of 
elevation on the 
Australian Northwest 
Shelf

A/Prof. Nicole Jones, 
The University of 
Western Australia

Recreational divers 
as citizen sensors: 
Exploring the use 
of fish photographs 
shared online for 
ecological research

Christopher Roberts, 
The University of 
New South Wales

Bringing the 
community on-board: 
Communications, 
outreach & education 
on Australia’s 
blue-water research 
vessel Investigator 

Dr. Ben Arthur, 
Marine National 
Facility, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Western Australian 
Marine Oil Pollution 
Risk Assessment

Emily Gifford, 
Western Australian 
Department of 
Transport

14.30 - 14.45 Local scale response 
of Dugong presence 
to habitat availability 
and condition

Nicole Said, 
Edith Cowan 
University

Application of 
Hilbert transform 
on the internal tide 
numerical simulation 
on the Southern NWS

Yankun Gong, 
The University of 
Western Australia

People, policy 
and place: a new 
environmental 
stewardship 
framework reveals 
motivators, measures 
and strategies for 
engagement

John Turnbull, 
The University of 
New South Wales

Integrated 
communication is 
key for IMOS

Dr. Marian Wiltshire, 
Integrated Marine 
Observing System

Use of scientific data 
in oil spill response

Jade Herwig, 
Western Australian 
Department of 
Transport

14.45 - 15.00 First evidence 
supporting the 
classification of 
Geographe Bay as a 
southern right whale 
aggregation area

Chris Burton, 
Western Whale 
Research

Sediment transport 
by non-linear internal 
waves on the 
Northwest Shelf

William Edge, 
The University of 
Western Australia

The problem is 
smaller than you 
think: Mapping 
microplastics on 
Australian shorelines

Dr. Scott Wilson, 
Macquarie University 
& Dr Michelle Blewitt, 
AUSMAP - Total 
Environment Centre

Marine pest 
biosecurity – 
Department of 
Agriculture and Water 
Resources projects 
and website resources

Cian Foster-
Thorpe, Australian 
Government 
Department of 
Agriculture and 
Water Resources

Financial assurance 
requirements for 
offshore petroleum 
activities – the 2018 
APPEA Method

Dr David Horn, 
GHD Pty Ltd

15.00 - 15.30 Afternoon Tea
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B. Marine 
megafauna, a 
blue resource: 
conservation 
of species and 
management of 
human activities to 
ensure a sustainable 
future - 2

Y. New insights into 
the Indian Ocean

ZB. Benthic 
communities and 
primary producers 
supporting food 
webs for a healthy 
ocean

A. Marine research 
infrastructure for 
Australia

M. Appreciating the 
value of marine and 
coastal ecosystems: 
what we know and 
future directions.

Sponsored by UWA 
Oceans Institute

ROOM: Pleiades Orion Rottnest Garden Carnac

15.30 - 15.45 Distribution, 
abundance and 
residency of 
humpback whales 
in Bateman Bay, 
Ningaloo Marine Park, 
Western Australia

A/Prof. Chandra 
Salgado Kent,  
Oceans Blueprint 
&  Edith Cowan 
University

Back to the future! 
The 110°E voyage 
of the second 
International Indian 
Ocean Expedition

Prof. Lynnath 
Beckley, Murdoch 
University

Comparison of 
metabolic rates in 
corals and macroalgae 
on a remote Indian 
Ocean reef platform

James Mclaughlin, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Pathways to impact: 
Ensuring the 
Integrated Marine 
Observing System 
delivers benefits 
to Australia’s 
environment, society 
and economy

Dr. Indi Hodgson-
Johnston, Integrated 
Marine Observing 
System

Don’t forget what’s 
important to me! 
Assessing all values 
to create an effective 
marine biosecurity 
risk model

Prof. Marnie 
Campbell, Murdoch 
University

15.45 – 16.00 Swimming with 
humpback whales 
in Ningaloo Coast 
World Heritage Area: 
science informing 
management

Emily Wilson, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Partitioning the 
Indian Ocean based 
on surface fields 
of physical and 
biological properties

Prof. David Antoine, 
Curtin University

Reconstructing 
the empirical size 
spectrum on reefs

Freddie Heather, 
Institute for Marine 
and Antarctic Studies

Australia’s Marine 
National Facility: 
RV Investigator 
moving to full year 
operations

Dr. Barbara Musso, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Mapping the diversity 
of social values and 
conflicts in marine 
spatial planning

Mae Noble, Australian 
National University

16.00 – 16.15 The past, present 
and future benefits 
of shark-diving 
tourism in Semporna, 
Malaysia

Johanna 
Zimmerhackel, 
The University of 
Western Australia

The Indonesian 
Throughflow, its 
variability, and 
influences on the 
Indian Ocean

Dr. Ming Feng, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Application of 
glucose biosensors 
in measuring the 
real-time glucose 
production by 
microphtytobenthos 
(MPB) in response 
to different levels of 
nutrient and irradiance

Dr Shihong Lee, 
Institute for Marine 
and Antarctic Studies

Linkages between 
Australia’s major 
marine science 
infrastructure 
programs

Mark Underwood, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

The AIMS Index of 
Marine Industry

Dr. Paul Hardisty, 
Australian Institute of 
Marine Science

16.15 – 16.30 The role of citizen 
science in whale 
conservation and 
research

Dr. Olaf Meynecke, 
Griffith University

Topographic controls 
on monsoonal 
transport pathways 
in the Northern 
Indian Ocean

Danielle Su, 
The University of 
Western Australia

Metabarcoding the 
Gulf of Carpentaria, 
utilizing DNA-
barcoding to describe 
benthic community 
structure in far North 
Queensland estuaries

Sarah Stephenson, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Accessing biological 
data on the 
Australian Ocean 
Data Network

Sebastien Mancini, 
Integrated Marine 
Observing System

Kelp-associated 
microbes enhance 
fitness of a 
mesograzer

Prof. Glenn Hyndes, 
Edith Cowan 
University
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16.30 - 16.45 The use of citizen 
science to determine 
resting and calving 
grounds of Humpback 
whales (Megaptera 
novaeangliae) in 
Australia

Sarah McCulloch, 
Griffith University

Seabed sediment 
mobilisation in 
the deep ocean – 
An example from 
the Southeastern 
Indian Ocean

Kim Picard,  
Geoscience Australia

Variability in a 
forgotten underwater 
forest: Changes 
in fucoid habitat 
structure along a 
latitudinal gradient

Talia Stelling-wood, 
The University of 
New South Wales

Ocean Biogeographical 
Information System 
(OBIS), its purpose, 
capabilities and how 
to contribute data for 
the common good

Dr. Watts Dave, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

The application of 
Unmanned Aerial 
Vehicles (UAVs) to 
estimate above-
ground biomass of 
mangrove ecosystems

Alejandro Navarro, 
Deakin University

16.45 - 17.00 The world’s largest 
herbivore is a fish

Dr Mark Meekan, 
Australian Institute 
of Marine Science

Hydrographic fronts 
shape productivity, 
nitrogen fixation and 
microbial community 
composition in the 
South Indian Ocean 
and Southern Ocean

Cora Hoerstmann, 
Alfred Wegener 
Institute for Polar 
and Marine Research

Habitat complexity 
enhances food web 
productivity by 
facilitating subsidies 
in Great Barrier Reef 
seagrass meadows

Kristin Jinks, 
Griffith University

GlobalArchive: 
Case study of using 
national on-line 
services to synthesise 
stereo-video 
annotation of fish and 
habitat imagery

Dr. Tim Langlois, 
The University of 
Western Australia

Chasing carbon: 
impacts of sea level 
rise on blue carbon 
and adaptation 
management 
strategies

Ashley Whitt, 
Deakin University

17.00 - 17.15 SEA Sentinels project – 
A collaborative, multi-
disciplinary framework 
using seabirds and 
marine mammals as 
indicators in rapidly 
changing seas

A/Prof. Mary-Anne 
Lea, Institute for 
Marine and Antarctic 
Sciences & University 
of Tasmania

Marine debris 
pathways across 
the southern Indian 
Ocean

Dr. Gary Jackson, 
Western Australian 
Department of 
Primary Industries 
and Regional 
Development

The importance 
of freshwater 
flow for intertidal 
macrobenthic 
communities in a 
wet-dry tropical 
estuary, with 
implications for  
water development

Vikki Lowe, 
Griffith University

Methods for 
reproducible 
shipboard SFA 
nutrient measurement 
using RMNS and 
automated data 
processing

Peter Hughes, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

First attempt on 
natural habitats 
valuation in protecting 
Australian coasts

Jaya Kelvin, 
Deakin University

17.15 - 17.30 Precision of 
drone-based 
shark surveillance 
detections

Andrew Colefax, 
Southern Cross 
University

Relationships between 
ocean dynamics and 
Panulirus cygnus 
larvae abundance 
along the West 
Australian coastline

Jessica Kolbusz, 
The University of 
Western Australia

Habitat availability 
drives epifaunal 
assemblages on 
shallow reefs

Kate Fraser, Institute 
for Marine and 
Antarctic Studies, 
University of 
Tasmania

Visual analytics 
infrastructure for 
enhanced marine 
science

Dr. Ulrich Engelke, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Data61

Mapping 
contemporary and 
future carbon storage 
by blue carbon 
ecosystems across 
Australia

Dr. Mary Young, 
Deakin University

17.30 - 17.45 Inter-annual variability 
in lipid and fatty 
acid profiles of East 
Australian Humpback 
Whales (Megaptera 
novaeangliae) in a 
changing antarctic 
ecosystem

Jasmin Gross, 
Griffith University

Discussion

Plasticity of inorganic 
carbon uptake 
strategies in crustose 
coralline algae under 
ocean acidification 
and warming

Ellie Bergstrom, 
Griffith University

CAPSTAN: lessons 
learned through 
hands-on-training for 
the next generation 
of marine scientists

Dr. April Abbott, 
Macquarie University

Developing a system 
of environmental-
economic accounts 
for Port Phillip Bay & 
Western Port

Dr. Paul Carnell, 
Deakin University

17.45 - 18.00 Discussion

Discussion

Sea Jellies Illuminated: 
Partnering with 
industry to deliver 
world-class marine 
research infrastructure

Prof. Kylie Pitt, 
Griffith University

Discussion

18.30 - 20.30 Joe Baker poster session, Poster Hall, Sirius Room, Fremantle Esplanade – Sponsored by AIMS
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Tuesday, 9 July 2019
08.30 - 16.00 Registration Open

09.00 - 09.05 Welcome Day 2

09.05 - 09.15 Technical Award Presentation 
Brett Louden, Fisheries Technician, NSW Department of Industry/ Department of Primary Industry

09.15 - 10.00 Coastal Indigenous Livelihoods: Looking forward with Indigenous leadership and vision 
Dr Cass Hunter, Indigenous Social Ecological Researcher Coastal Development and Management Program

Sponsored by Murdoch University

10.00 - 10.30 Morning Tea

R. Marine extremes 
and their impacts - 1

Sponsored by 
IMAS/UTAS

I. Science, knowledge 
and management of 
the Swan Canning 
Estuarine System: 
how can long-term 
datasets, knowledge 
and understandings 
inform future 
management of this 
urban waterway? - 1

N. Ecological 
research that informs 
management 
decisions in 
Australian marine 
conservation 
reserves - 1

Q. The South Coast 
of Western Australia: 
research for 
management - 1 

T. The evolving 
view of the role of 
plankton in marine 
ecosystems - 1

ROOM: Pleiades Orion Rottnest Garden Carnac

10.30 - 10.45 Physical mechanisms 
influencing 
localized patterns 
of temperature 
variability and coral 
bleaching within a 
system of reef atolls

Dr. Rebecca Green, 
The University of 
Western Australia

Management or 
Muddling? The 
history of decision 
making on the Swan 
Canning River system

Dr. Sue Graham-
Taylor,  Western 
Australia Museum 
- New Museum

Marine reserve 
assessments are 
sensitive to habitat, 
fishing activity and 
survey method: a 
30-year meta-analysis 
from Ningaloo Reef

Anna Cresswell, 
The University of 
Western Australia 
& Commonwealth 
Scientific and 
Industrial Research 
Organisation

Observations and 
modeling of waves 
and currents in 
Albany, WA

Dr. Mark Buckley, 
The University of 
Western Australia 
Wave Energy 
Research Centre

Nutrient-poor 
foodwebs have trophic 
efficiencies similar to 
nutrient-rich ones: a 
global study based 
on observations and a 
size spectrum model

Prof Anthony 
Richardson, 
The University 
of Queensland & 
Commonwealth 
Scientific and Industrial 
Research Organisation

10.45 - 11.00 Climate driver 
impacts on global 
ocean surface wave 
variability and 
extremes

Dr. Andrew 
Marshall, Bureau of 
Meteorology

Organic matters: 
carbon in an urban 
coastal catchment

Jen Middleton, 
The University of 
Western Australia

Coherent, 
representative and 
large-scale marine 
protected area 
network shows 
consistent change in 
rocky fish assemblages 
through time

Dr. Alan Jordan, 
New South Wales 
Department of 
Primary Industries

Seasonal and 
interannual variability 
of the wave climate 
at a wave energy 
hotspot off the 
southwestern coast 
of Australia

Dr. Michael Cuttler, 
The University of 
Western Australia

Effects of ocean 
acidification on 
Antarctic marine 
microbial communities

Alyce Hancock, 
Institute for Marine 
and Antarctic Studies

11.00 - 11.15 A modelling 
investigation of 
marine heat waves 
in three consecutive 
summers in Yellow 
and East China Seas

Dr. Guandong Gao, 
Institute of 
Oceanology, Chinese 
Academy of Sciences 
& Dr Ming Feng, 
Commonwealth 
Scientific and Industrial 
Research Organisation

Dynamics of 
Mesozooplankton in 
the Swan-Canning 
Estuary when it was 
mesotrophic, including 
comparisons with 
the highly eutrophic 
Peel-Harvey Estuary

Dr. Thomas Rose, 
Ecoscope-epc and 
Murdoch University

Assessing the 
effectiveness of 
marine protected 
areas on a coral reef 
ecosystem with threat 
distribution models

Laura Griffiths, 
Australian Rivers 
Institute, Griffith 
University

Carbon storage by 
tidal Australia marsh 
ecosystems in 
Western Australia

Connor Gorham,  
Edith Cowan 
University

Towards a dynamic 
biogeography of 
phytoplankton traits 
in Australian waters

Prof. Martina Doblin, 
University of 
Technology Sydney
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11.15 - 11.30 Global distribution 
and characteristics 
of coastal marine 
heatwaves and the 
effect of climate 
change during the 
last 35 years

Maxime Marin, 
University of Tasmania 
& Commonwealth 
Scientific and Industrial 
Research Organisation

Restocking and 
atypical climatic 
conditions markedly 
influence the 
abundance of an 
obligate estuarine 
penaeid

Dr. James Tweedley,  
Murdoch University

10-year trends in 
coral assemblages at 
Ningaloo Reef reveal 
different responses 
in reef flat and reef 
slope communities

Damian Thomson, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Bycatch of Flesh-
footed Shearwaters 
(Ardenna carneipes) 
recorded by a purse 
seine fishery is closely 
associated with their 
annual breeding cycle

Jeffrey Norriss, 
Western Australian 
Department of 
Primary Industries and 
Regional Development

Phytoplankton 
responses to 
climate-induced 
warming and inter-
decadal oscillation 
in northwestern 
Australia

Dr. Zineng Yuan, 
Chinese Academy 
of Sciences

11.30 - 11.45 Cyclone activity and 
periods of associated 
cooling during heat 
stress on the world’s 
coral reefs

Dr Marji Puotinen, 
Australian Institute 
of Marine Science

Inter-decadal shifts 
in the Swan-Canning 
fish fauna; signals 
from three different 
perspectives

Dr. Fiona Valesini, 
Murdoch University

Identifying future 
coral strongholds in 
Western Australia 
using genetic hybrid 
models

Arne Adam, 
Curtin University

Seasonal dynamics of 
plastic on the South 
Coast of WA and its 
impact on Flesh-
footed Shearwaters

Dr. Harriet Paterson, 
The University of 
Western Australia 

Growth temperature 
alters Corethron 
pennatum 
macromolecular 
composition as 
determined by 
Infrared Spectroscopy

Peta Vine, 
Macquarie University

11.45 - 12.00 Cyclone impact or 
natural variation? 
Assessment of 
damage on coral 
and fish in Fiji by 
Cyclone Winston

Brae Price, 
Curtin University

Biological 
characteristics of 
Acanthopagrus 
butcheri have 
responded 
to environmental 
changes occurring 
over recent decades

Dr. Alan Cottingham, 
Murdoch University

Systemic resilience 
and tipping points 
in complex marine 
ecosystems

Dr. Karlo Hock, 
The University 
of Queensland

Microplastics 
identified in 
commercially 
caught Western 
Australian Sardines 
(Sardinops sagax)

Thomas Crutchett, 
The University of 
Western Australia

Using IMOS time series 
of Trichodesmium 
(Cyanobacteria) to 
assess biogeochemical 
models and remotely-
sensed algorithms 
to predictions of 
abundance and 
distribution

Claire Davies, 
Commonwealth 
Scientific and Industrial 
Research Organisation

12.00 - 12.15

Discussion

Measuring the 
temporal change 
in sediment 
contamination in 
an urban estuary 
and its subsequent 
expression in Biota

Dr. Peter Novak, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Climatically-driven 
seagrass declines 
in Shark Bay World 
Heritage Area

Dr. Simone Strydom, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Growth and 
physiology of high-
latitude corals in 
Bremer Bay, Western 
Australia (34.4°S)

Dr. Claire Ross, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Species (Agnostic) 
distribution 
modelling and the 
Bioluminescent Niche: 
Implications for 
Australian HABs

Clare Grandison, 
Defence Science 
and Technology 
Group/University of 
Melbourne

12.15 - 12.30

Discussion

Creating a 
multidisciplinary, 
ecosystem-scale 
research program that 
informs management 
for the Shark Bay 
World Heritage Site

Dr. Matthew Fraser, 
The University of 
Western Australia

Phylogeography 
of Plesiastrea 
versipora (Cnidaria: 
Scleractinia: 
Plesiastreidae): an 
integrated taxonomic 
approach reveals 
cryptic speciation

David Juszkiewicz, 
Curtin University

The red-tide 
dinoflagellate Noctiluca 
scintillans in Australian 
waters - benign 
bioluminescent wonder 
or ecosystem threat?

Julian Uribe-Palomino, 
Commonwealth 
Scientific and Industrial 
Research Organisation

12.30 - 13.30 Lunch
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R. Marine extremes 
and their impacts - 2

Sponsored by 
IMAS/UTAS

I. Science, knowledge 
and management of 
the Swan Canning 
Estuarine System: 
how can long-term 
datasets, knowledge 
and understandings 
inform future 
management of this 
urban waterway? - 2

N. Ecological 
research that informs 
management 
decisions in 
Australian marine 
conservation 
reserves - 2

Q. The South Coast 
of Western Australia: 
research for 
management - 2

T. The evolving 
view of the role of 
plankton in marine 
ecosystems - 2

ROOM: Pleiades Orion Rottnest Garden Carnac

13.30 - 13.45 The effect of the 2011 
marine heatwave on 
intertidal assemblages: 
a gradual slide to a 
regime shift

Dr. Jane Prince, 
The University of 
Western Australia

Improving the 
knowledge-base 
of Indo-Pacific 
bottlenose dolphins 
in the Swan-Canning 
Riverpark (WA) by 
combining scientific 
systematic surveys 
with citizen science

Dr. Delphine 
Chabanne, 
Murdoch University

The Seagrass 
Rhizosphere; micro-
scale solutions 
for macro-scale 
resolutions

Belinda Martin, 
The University of 
Western Australia

The composition 
of shallow water 
temperate reef 
assemblages in 
Western Australia

Savita Goldsworthy, 
Curtin University

Distribution and 
seasonal patterns 
of Tintinnids in 
Australian waters

Julian Uribe-
Palomino, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

13.45 - 14.00 Transgenerational 
effects of heat stress 
on an abundant 
marine crustacean

Janine Ledet, 
The University of 
New South Wales

Waterbird monitoring 
on the estuary of the 
Swan River; 1981 to 
2019; negative and 
positive impacts of 
sea level rise

Dr. Mike Bamford, 
Bamford Consulting 
Ecologists

Innovative approaches 
to informing 
management 
of coastal plant 
communities: historical 
eDNA records for 
seagrass, saltmarsh 
and mangrove 
communities from 
sediments

Nicole Foster, 
University of Adelaide

The changes in 
distributions and 
function of Labridae 
in temperate South 
Western Australia

Jack Parker, 
Curtin University

Coastal zooplankton 
response to an 
extreme freshwater 
flow event in 
subtropical Australia

Sarah Pausina, 
The University of 
Queensland

14.00 - 14.15 Intraspecific 
variability in seagrass 
resilience to extreme 
climate event in a 
temperate estuary

Chanelle Webster, 
Edith Cowan 
University

Hitting the target – 
taking a closer look 
at reporting on the 
Swan Canning

Dr. Kerry Trayler, 
Western Australian 
Department 
of Biodiversity 
Conservation and 
Attractions

Impacts of 
megaherbivore 
grazing on seagrass 
meadows in the 
Great Barrier Reef

Dr. Paul York, 
James Cook 
University

Food resource 
partitioning among 
three key fishery 
species in the 
Walpole-Nornalup 
Estuary

Kyle Stewart, 
Murdoch University

Analysis of krill fishery 
data shows novel 
insight into spatial 
and temporal krill 
variability

Cassandra Pavez, 
University of Tasmania

14.15 - 14.30 Drivers of early-stage 
coral recovery from 
bleaching on inshore 
turbid coral reefs

Dr. Richard Evans, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Monitoring and 
managing shorelines 
as part of the blue 
economy

Stephen Lloyd,  
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Defining seagrass 
desired state: 
A framework 
for evaluating 
environmental 
management 
outcomes in the 
Great Barrier Reef 
World Heritage Area

Dr. Alex Carter, 
Tropwater, James 
Cook University

Human capital in 
the south coast WA 
fishing industry: an 
exceptional aging 
workforce or in 
line with broader 
demographic trends?

Tim Leary, 
Western Australian 
Department 
Primary Industries 
and Regional 
Development

New copepod species 
records for Australia’s 
EEZ from the IMOS 
plankton surveys

Frank Coman, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation
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14.30 - 14.45 Temperature 
variability, marine 
heatwaves and coral 
bleaching at offshore 
reefs of north-western 
Australia: Ashmore 
Reef, Scott Reef 
and Rowley Shoals

Kylie Cook, 
Australian Institute 
of Marine Science

Taking action in 
the landscape to 
preserve waterway 
values – a case study

Debbie Besch, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Making better 
habitat maps for 
management with 
spatially optimised 
habitat classes and 
spatial kappa analysis

Dr Ben Radford, 
Australian Institute 
of Marine Science

Great Southern 
Marine Research 
Facility – a new hub 
for Australia’s blue 
economy

Dr. Wiebke Ebeling, 
The University of 
Western Australia

Zooplankton biomass 
in Australian waters: 
From small-datasets 
to national maps

Dr. Jason Everett, 
The University of 
Queensland

14.45 - 15.00 Recovery of 
invertebrate stocks 
from an extreme 
marine heatwave in 
Western Australia 
and factors affecting 
their recovery

Dr. Nick Caputi, 
Western Australian 
Department of 
Primary Industries and 
Regional Development

Discussion

Modelling regional 
futures at decadal 
scale: application to 
the Kimberley region

Dr. Hector 
Lozano-montes, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Linking the 
management of 
catchment and 
sandbar opening to 
estuary health – a case 
study from Wilson 
Inlet, Western Australia

Dr. Elke Reichwaldt, 
Western Australian 
Department of Water 
and Environmental 
Regulation

Monitoring 
environmental changes 
in Eastern Bass Strait, 
Victoria – a global 
climate change 
hotspot – using CPR 
Zooplankton data

Dr. Alastair Hirst, 
Epa Victoria

15.00 - 15.15

Discussion

Optimising dune 
health through 
citizen science 
and community 
engagement

Maggie Muurmans, 
Griffith Centre for 
Coastal Management

Integrated approach 
for managing 
estuaries of South-
West Australia

Alessandra 
Mantovanelli, 
Department of Water 
and Environmental 
Regulation

25+ Years of the 
Southern Ocean 
Continuous Plankton 
Recorder program

Dr. Kerrie Swadling, 
University of Tasmania

15.15 - 15.30 The role of 
‘herbivorous’ fish 
diversity and algal 
life-stage specific 
grazing vulnerability 
in keeping reefs free 
of a key macroalga

Laura Puk, 
The University 
of Queensland

Discussion Discussion

15.30 - 16.00 Afternoon Tea

R. Marine extremes 
and their impacts - 3

Sponsored by IMAS/UTAS

ZE. Mesophotic and deep-sea 
ecosystems for a blue economy-1

V. Collaborations between traditional 
owners and scientists: Synergistic 
approaches - 1

Sponsored by UWA Oceans Institute

ROOM: Pleiades Orion Rottnest

16.00 - 16.15 Forecasting extreme sea surface 
temperatures for marine applications 
around Australia

Dr. Claire Spillman, Bureau of 
Meteorology

Shading light on the mesophotic 
ecosystems

Dr. Gal Eyal, The University of 
Queensland

Monitoring Indigenous Sea Country: 
building a baseline for traditional and 
scientific partnerships in Australia

Dr. Jim Underwood, Australian Institue 
of Marine Science
Mr Azton Howard, Bardwi-Jawi Land 
and Sea Rangers16.15 - 16.30 Modeling the effects of extreme 

marine heatwaves to identify areas 
of potential refugia for a marine 
foundation species

Ana Giraldo Ospina, The University 
of Western Australia

Temporal stability of mesophotic 
reef fish communities in North-
Western Australia

Dr. Leanne Currey-Randall, 
Australian Institute of Marine Science
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16.30 - 16.45 The impacts of the 1999 and 
2011 marine heatwaves on the 
performance of saucer scallop 
fisheries around Western Australia

Dr. Arani Chandrapavan, Western 
Australian Department of Primary 
Industries and Regional Development

Influence of latitude, depth and 
environmental variables on the 
deepwater fish assemblages of 
Western Australia

Claire Wellington, Curtin University

Participatory mapping of traditional 
ecological knowledge of the marine 
environment

Harriet Davies, Auastralian Institute 
of Marine Science & The University of 
Western Australia

16.45 - 17.00 Climate-mediated threats to 
temperate reef resilience: quantifying 
the mechanisms that limit kelp 
forest recovery

Sahira Bell, The University of 
Western Australia

Mesophotic coral communities of 
Australia’s North West

Dr. Karen Miller, Australian Institute 
of Marine Science

Engaging with diverse knowledge 
systems in responding to 
environmental change: Historical 
coastal wetland restoration in Kakadu 
National Park, Northern Territory

Emma Ligtermoet, Australian National 
University

17.00 - 17.15 The state of Western Australia’s 
coral reefs

Dr. James Gilmour, Australian 
Institute of Marine Science

Into the Blue: depth stratification 
of herbivorous fishes at an isolated 
coral reef

Dr. Katherine Cure, Australian 
Institute of Marine Science

Research priority perspectives: scientists, 
managers and indigenous groups

Dr Kelly Waples, Western Australian 
Department of Biodiversity, 
Conservation and Attractions

17.15 - 17.30 Interpreting El Nino patterns in 
future climate models to gauge the 
threat posed to coral reefs

Dr. Robert Mason, The University 
of Queensland

Contrasting processes drive ophiuroid 
phylodiversity across shallow and 
deep seafloors

Dr. Tim O’Hara, Museums Victoria

Collaborating with Traditional Owners 
to monitor intertidal invertebrates 
on rock platforms in the Canning 
Bioregion, north-western Australia

Matilda Murley, The University of 
Western Australia

17.30 - 17.45 Long term dynamics of coral 
communities at offshore reefs of 
north-western Australia

Nicole Ryan, Australian Institute 
of Marine Science

Vision in deep-sea crustaceans: 
a novel method for measuring 
spatial resolution

Anna-Lee Jessop, The University 
of Western Australia

Walking the walk: Learnings from joint 
management on Yawuru Sea Country

Dean Matthews, Nyamba Buru 
Yawuru Ltd

17.45 - 18.00

Discussion

Using ROV to quantify patterns in fish 
assemblages and habitat use along a 
deep submarine canyon feature

Dr. Ben Saunders, Curtin University

Discussion

19.00 - 22.00 Student & ECR Mentoring Night, The Garage Bar,  The Local Hotel, South Fremantle South Fremantle 
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Wednesday, 10 July 2019
08.30 - 16.00 Registration Open

09.00 - 09.05 Welcome Day 3

09.05 - 09.50 Award Ceremony and Jubilee Presentation 
Helene Marsh, Emeritus Professor of Environmental Science, James Cook University

09.50 - 10.35 Applying systems ecology to aquaculture and the reality of getting to a sustainable and nutrional food production 
system 
Dr Pia Winberg, Venus Shell Systems Pty. Ltd.

10.35 - 11.05 Morning Tea

Z. Ports and coastal 
marine science 
and management 
challenges for a 
blue economy - 1

Sponsored by 
North Queensland 
Bulk Ports Corporation

ZE. Mesophotic 
and deep-sea 
ecosystems for a 
blue economy - 2

V. Collaborations 
between traditional 
owners and 
scientists: Synergistic 
approaches - 2

Sponsored by 
UWA Oceans Institute

S. Sustainable 
growth of 
aquaculture - 1

Sponsored by BMT

W. AI and deep 
learning for 
Australian marine 
science

ROOM: Pleiades Orion Rottnest Garden Carnac

11.05 - 11.20 Ports and the role 
of transparent 
engagement in the 
preservation of the 
blue economy

Nicki Stokes, 
North Queensland 
Bulk Ports 
Corporation

An acoustical study 
of the temporal 
relationships between 
a fish chorus and 
vertical migration in 
the Perth Canyon, 
Western Australia

Lauren Hawkins, 
Curtin University

Indigenous worldview 
context and equality 
in marine science

Sarah-lena Reinhold, 
The University of 
Adelaide

Breeding Dory: 
Oyster larvae as a 
first feed for Blue 
Tang Larvae

Alexander Basford, 
Southern Cross 
University

Computer vision & 
deep learning with 
application to marine 
ecology

Prof. Mohammed 
Bennamoun, 
The University of 
Western Australia

11.20 - 11.35 Developing light 
thresholds for tropical 
seagrasses and 
applying them in real 
time management of 
dredging and coastal 
development

A/Prof. Michael 
Rasheed, James 
Cook University

Benthic communities 
on temperate 
mesophotic reefs of 
the Port Stephens – 
Great Lakes Marine 
Park, south-eastern 
Australia

Dr. Timothy Ingleton, 
New South Wales 
Office of Environment 
and Heritage

Marine park 
management in the 
Kimberley: Combining 
traditional knowledge 
and western science

Dr. William Robbins, 
Western Australian 
Department of 
Biodiversity, 
Conservation and 
Attractions

Temporal analysis of 
infaunal assemblages 
from South Australian 
aquaculture zones

A/Prof. Jason 
Tanner, South 
Australian Research 
and Development 
Institute, Aquatic 
Sciences

Use of deep learning 
for automated analysis 
of BRUVS fish data

Scott Bainbridge, 
Australian Institute 
of Marine Science

11.35 - 11.50 Tracking port water 
quality conditions 
adjacent to the 
jewel in Australia’s 
national estate

Dr. Nathan Waltham, 
James Cook University

Temperate 
mesophotic reefs: 
What fish are down 
there and is anyone 
trying to catch them?

Dr. Joel Williams, 
Port Stephens 
Fisheries Insitute

Recognition and 
value of submerged 
prehistoric 
landscape resources 
in Australia

Dr. Ingrid Ward, 
The University of 
Western Australia

Can we uncouple fed 
aquaculture from 
fish-based feeds?

Richard Cottrell, 
University of 
Tasmania

A machine learning 
framework for 
automated quality 
control of sensor 
network data

Vinicius Santino Alves, 
Australian Institute of 
Marine Sciences & 
James Cook University
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11.50 - 12.05 Exclusion studies 
reveal the interactions 
between herbivores in 
structuring seagrass 
meadows, their 
ecosystem services 
and the implications 
for effective 
management

Abigail Scott, 
James Cook University

Discussion Discussion

Research advances in 
tropical rock oyster 
aquaculture supports 
Aboriginal economic 
development in 
northern Australia

Samantha Nowland, 
Northern Territory 
Fisheries

Ecology at scale: 
Applications of deep 
learning for monitoring 
of benthic habitats

Mathew Wyatt, 
Australian Institute 
of Marine Science

12.05 - 12.20 Anchor scour near 
ports: charting a 
course for greener 
shipping in the blue 
economy

Prof. Andy Davis, 
University of 
Wollongong

Quantifying filter 
feeder assimilation 
of fish farm waste for 
sustainable expansion 
of aquaculture

Dr. Karen Wild-Allen,  
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Discussion

12.20 - 13.00 AGM – Orion Room

13.00 - 14.00 Lunch

13.10 - 14.00 Science from Subsea Cables – Rottnest Room

14.00 - 18.00 Indigenous Workshop Session 1 - Invite Only 
Abrolhos Room

Z. Ports and coastal 
marine science 
and management 
challenges for a 
blue economy - 2

Sponsored by 
North Queensland 
Bulk Ports Corporation

L. ‘Blue restoration’ 
– collaborative 
marine and coastal 
restoration in 
Australia - 1

J. Estuaries as 
hotspots of the blue 
economy – thrivers 
or just survivors? - 1

Sponsored by 
Regional Estuaries 
Initiative

S. Sustainable 
growth of 
aquaculture - 2

Sponsored by 
BMT

G. Earth observation 
in aquatic 
environments - 1

ROOM: Pleiades Orion Rottnest Garden Carnac

14.00 - 14.15 To the pole and back 
again: ecological 
aspects of the Polar 
Silk Road

A/Prof. Odette 
Paramor, University 
of Nottingham 
Ningbo China 

How to achieve and 
monitor success 
in coastal wetland 
restoration? 
A global review

Dr. Christina Buelow, 
James Cook University

Combining 
biogeochemical 
observations with 
hydrodynamic 
modelling to inform 
management of 
a highly modified 
estuary

Dr. Linda Kalnejais, 
Western Australian 
Department of Water 
and Environmental 
Regulation

Novel molecular 
ecology tools to 
predict harmful algal 
blooms in oyster- 
producing estuaries

Dr. Arjun Verma, 
University of 
Technology Sydney

Towards an Australian 
shallow water 
ecosystem substratum 
spectral library

Prof. Arnold Dekker, 
Satdek

14.15 - 14.30 Greening ports: 
Sacrificing the 
benthos

Prof. Chris Frid, 
Griffith University

Systematic landscape 
restoration: planning 
for more effective 
and efficient 
restoration

Dr. Ben Gilby, 
University of the 
Sunshine Coast

A southwest estuary 
in a changing climate 
– summer flow 
events in the Hardy-
Blackwood Estuary

Dr. Joanna Browne, 
Western Australian 
Department of Water 
and Environmental 
Regulation

What is happening in 
Macquarie Harbour?

Dr. Neil Hartstein, 
Aquadynamic 
Solutions

Assessing the 
quality of bio-optical 
products from OLCI 
imagery on board 
Sentinel-3 over the 
East Coast of Australia

Dr. Monika 
Soja-Wozniak, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation
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14.30 - 14.45 New science 
informing effective 
management of the 
often overlooked 
deep-water 
seagrasses of 
tropical Australia

Kathryn Chartrand, 
James Cook 
University

Successes in coastal 
marine restoration

Dr. Megan Saunders, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Shifting Sands – 
Investigating decadal 
change to estuarine 
habitats in a 
developed watershed

Jemma Purandare, 
Australian Coastal 
Restoration Network

Use of numerical 
models to inform 
the management of 
offshore aquaculture 
zones

Dr Glenn Shiell, BMT

Exploiting higher 
resolution satellite 
sensors to produce 
2 km multi-sensor 
composites of sea 
surface temperature

Dr. Pallavi Govekar, 
Bureau of Meteorology

14.45 - 15.00 Strategic long-
term monitoring of 
coastal habitats in 
high risk areas – a 
successful strategy 
for environmental 
protection and 
facilitating industry

Skye Mckenna, 
James Cook 
University

The role of 
restoration in 
managing matters 
of national 
environmental 
significance

Dr. Ian Mcleod, 
James Cook 
University

Plant-herbivore 
interactions in a 
changing climate 
and implications for 
seagrass recovery

Caitlyn O’Dea, 
Edith Cowan 
University

Observations of deep 
water upwelling 
along the west 
coast of Borneo 
and its potential 
implications on 
coastal aquaculture 
expansion

Dr Neil Hartstein, 
Aquadynamic 
Solutions 

Information content 
of in situ and 
remotely sensed 
chlorophyll-a: learning 
from size-structure 
phytoplankton model 
and size fractionated 
chlorophyll-a 
measurements

Dr. Leonardo Laiolo, 
Commonwealth 
Scientific and Industrial 
Research Organisation

15.00 - 15.15 Considerations 
and case studies 
in the design and 
implementation of 
eDNA biosecurity 
surveillance using 
metabarcoding

Dr. Tiffany Simpson,  
Curtin University

Landscape context 
modifies the rate 
and distribution of 
ecological functioning 
around habitat 
restoration sites

Dr Ben Gilby, 
University of the 
Sunshine Coast

Discussion

Major impacts of 
POMS Disease 
on Pacific Oyster 
farming in Australia

Dr. Christine 
Crawford, University 
of Tasmania

Towards operational 
inland water quality 
monitoring on digital 
earth Australia

Dr. Stephen Sagar, 
Geoscience Australia

15.15 - 15.30

Discussion

Coastal wetland 
restoration: Getting 
the best bang for buck

Jamie Ruprecht, 
The University of 
New South Wales

Sustainable growth of 
salmonid aquaculture 
in Tasmania: A 
new paradigm for 
environmental 
regulation

Dr. Raymond 
Bannister, 
Environment 
Protection Authority 
Western Australia

Modelling intertidal 
elevation and coastal 
change at continental 
scale using Digital 
Earth Australia

Dr. Robbi Bishop-
taylor, Geoscience 
Australia

15.30 - 15.45

Discussion

A risk assessment 
framework as in 
support for the 
management of the 
salmon aquaculture 
in southern Chile

Dr. Rodrigo 
Bustamante, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Using Himawari-8 
SST data for the 
investigation of 
highly dynamic 
oceanographic 
phenomena

Dr. Zhi Huang, 
Geoscience Australia

15.30 - 16.00 Afternoon Tea

15.30 - 16.00 Western Australian Marine Science Institution launch – WAMSI Networking Lounge

Strategic Integrated Marine Science: Dredging 
New Knowledge for Better Decisions and Outcomes  
WAMSI Dredging Science Node 
A Synthesis of research 2012-2018 
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ZA. Fish and 
fisheries - 1

L. ‘Blue restoration’ 
– collaborative 
marine and coastal 
restoration in 
Australia - 2

J. Estuaries as 
hotspots of the blue 
economy – thrivers 
or just survivors? - 2

Sponsored by 
Regional Estuaries 
Initiative

P. Perspectives 
on dredging

G. Earth observation 
in aquatic 
environments - 2

ROOM: Pleiades Orion Rottnest Garden Carnac

16.00 - 16.15 Partitioning of 
red snappers diet 
between species 
and life stages 
analysed by DNA 
metabarcoding

Miwa Takahashi, 
Curtin University

Do the benefits 
stack up against the 
costs of shellfish reef 
restoration?

Dr. Abbie Rogers, 
The University of 
Western Australia

A new 
macroinvertebrate 
index to measure 
ecological condition 
of a perturbed 
microtidal estuary in 
south-west Australia

Sorcha Cronin-
O’Reilly, Murdoch 
University

New guidelines 
on dredge plume 
modelling for 
environmental 
impact assessment

Dr. Chaojiao Sun, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

The capability of 
advanced and 
novel technology 
in managing coral 
reefs from heat wave 
events: a disaster risk 
management approach

Dr. Sharyn Hickey, 
The University of 
Western Australia & 
Australian Institute of 
Marine Science

16.15 - 16.30 Refinement of the 
Iinstantaneous 
growth rate method 
for Antarctic Krill

Jessica Melvin, 
Institute for Marine 
and Antarctic Studies

OceanWatch 
Living shorelines 
- 4 years on

Simon Rowe, 
OceanWatch Marine 
NRM

Simultaneous or in 
sequence stressor 
application, could it 
make a difference 
to benthic faunal 
communities?

Ramila Furtado, 
Macquarie University

2D or not 2D: Is 
three-dimensional 
modelling required 
for passive dredging 
plume modelling?

Paul Branson, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation & 
The University of 
Western Australia

Great Barrier Reef 
high-frequent water 
quality changes 
with Himawari-8 
geostationary satellite 
observations

Larissa Patricio-
valerio, James Cook 
University

16.30 - 16.45 The value of 
movement data 
for coral reef fish 
conservation

Dr. Nils Krueck, 
The University of 
Queensland

Stakeholders rate 
living seawalls 
benefits as almost 
double the risks

Kate Dodds, 
Macquarie University

Remnant oyster 
reefs as fish habitat 
in NSW: a mosaic 
system perspective

Francisco Martínez 
Baena, Macquarie 
University

Recent developments 
in estimating source 
terms for far-field 
dredge plume models

Dr. Des Mills 
(no affiliation)

Challenges in the 
application of BGC 
Argo for the study the 
vertical distribution 
of phytoplankton 
communities

Kimberlee Baldry, 
Institute for Marine and 
Antarctic Sciences & 
University of Tasmania

16.45 - 17.00 Population genomics 
of coral trout 
(Plectropomus) in 
the Coral Sea and 
Great Barrier Reef

Sam Payet, 
James Cook 
University

Effects of wetland 
restoration on 
faunal assemblages 
and ecosystem 
functioning

Ashley Rummell, 
University of the 
Sunshine Coast

Macrophyte 
communities in the 
Peel-Harvey Estuary: 
Historical trends 
and current patterns 
in biomass and 
distribution

Oliver Krumholz, 
Murdoch University

Sediment impacts 
and the role of algal 
turfs in sediment 
dynamics on coral 
reefs

Sterling Tebbett, 
James Cook 
University

Comparative meta-
barcoding analyses 
for fish biodiversity 
from IMOS National 
Reference Stations

Safia Maher, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

17.00 - 17.15 The ecological 
consequences of 
bathymetry for fishes: 
a global synthesis

Hayden Borland, 
University of the 
Sunshine Coast

Blue carbon potential 
quantified through 
chronosequence of 
temperate mangrove 
colonisation

Michelle Clanahan, 
Flinders University

Modelling microbial 
community responses 
to nutrient additions 
and potential 
implications for 
estuary management

Jamie Ruprecht, 
The University of 
New South Wales

Response and 
recovery of tropical 
seagrasses to 
variation in the 
frequency and 
magnitude of light 
deprivation

Prof. Paul Lavery, 
Edith Cowan 
University

Evaluating met-ocean 
and anthropogenic 
influences on turbidity 
in the Exmouth Gulf 
using 20 Years of 
MODIS imagery

Paula Cartwright, 
The University of 
Western Australia
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17.15 - 17.30 Benthic filter-feeder 
habitats and demersal 
fish assemblages in 
areas of contrasting 
historical and recent 
fishing effort on 
Australia’s North-
West Shelf

Dr. John Keesing, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Developing the 
steps required for 
the effective use 
of seed in seagrass 
restoration

Dr. John Statton, 
The University of 
Western Australia

Discussion

Closing the gap: 
perspectives on using 
best practice science 
in best practice 
dredge management

Brett Kettle, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Discussion

17.30 - 17.45 Complimentary 
drivers of different 
habitats for fish 
assemblages on 
exposed coasts

Jesse Mosman, 
University of the 
Sunshine Coast

Understanding 
genetic and genomic 
diversity in range 
edge seagrass 
meadows: challenges 
for blue restoration

Dr. Elizabeth Sinclair, 
The University of 
Western Australia

Timing anthropogenic 
stressors such as 
dredging to mitigate 
their impact on 
marine ecosystem 
resilience

A/Prof. Kathryn 
Mcmahon, Edith 
Cowan University

17.45 - 18.00 Electronic tagging 
detects illegal fishing 
in a large marine 
reserve

David Tickler,  
The University of 
Western Australia

Bugs boosting blue 
carbon: enhancing 
seagrass restoration 
with microorganisms

Dr. Flavia Tarquinio, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Discussion

Effectiveness of 
an environmental 
management 
framework in small-
scale maintenance 
dredging

Ben Davis, BMT

Discussion

18.30 - 20.00 Plastic Free July: thinking globally, acting locally 
Rebecca Prince-Ruiz, Founder and Director, Plastic Free Foundation

Public Lecture, Notre Dame, 32 Mouat St, Fremantle, Room: ND4/101
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Thursday, 11 July 2019
08.30 - 16.00 Registration Open

08.30 - 08.35 Welcome Day 4    

08.35 - 08.40 AMSA Conference 2020 introduction

08.40 - 09.00 Allen Award Winner

Stakeholder perceptions of Living Seawalls 
Kate Dodds, PhD Candidate, Macquarie University

09.00 - 09.30 The roles of science and politics in setting fisheries sustainability targets: when field survey and modelling 
frameworks collide 
Professor Graham Edgar, Institute for Marine and Antarctic Studies, University of Tasmania

09.30 - 10.00 Progress and challenges in attaining global fisheries sustainability 
Dr Ana Parma, Center for the Study of Marine Systems

10.00 - 10.40 Fisheries Panel Q&A with invited guests

09.00 - 13.30 Indigenous Workshop Session 2 (Invite Only) – Abrohlos Room    

10.40 - 11.30 MMorning Tea / 10.50 Promoting Women in Marine Science Panel – Rottnest Room

ZA. Fish and 
fisheries - 2

B. Marine megafau-
na, a blue resource: 
conservation of 
species and man-
agement of human 
activities to ensure a 
sustainable future - 3 
Tracking Focus

ZD. Marine 
fundamentals - 1

F. Seafloor mapping 
in Australia – 
progress, discoveries, 
applications - 1

Sponsored by 
Geoscience Australia

C. The impact of 
artificial structures in 
marine ecosystems 
- 1

ROOM: Pleiades Orion Rottnest Garden Carnac

11.30 - 11.45 Combined effects 
of ecosystem 
complexity and 
connectivity on 
functional diversity

Sarah Thackwray, 
University of the 
Sunshine Coast

Satellite and acoustic 
telemetry reveal 
high residency of 
reef manta rays 
(Mobula alfredi) to 
the Amirante Island 
Group, Seychelles

Lauren Peel, 
The University of 
Western Australia

Can crustose coralline 
algae growing on 
nearshore intertidal 
limestone platforms 
allow these features 
to keep pace with 
sea level rise?

Melissa Capill, BMT

100% of the world 
ocean floor mapped 
by 2030 – progress 
of the Nippon 
Foundation-GEBCO 
Seabed 2030 
initiative

Kevin Mackay, NIWA

Should it stay or 
should it go? Informing 
decommissioning 
decisions through 
the National 
Decommissioning 
Research Initiative

Andrew Taylor, 
National Energy 
Resources Australia 
(NERA)

11.45 - 12.00 Assessing seabed 
status in 24 trawled 
regions of the world

Dr. C. Roland Pitcher, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Investigating links 
between vertical and 
horizontal movement 
patterns of whale 
sharks

Lucy Arrowsmith,  
Indian Ocean Marine 
Research Centre

Stable patterns in 
ocean wildlife in an 
offshore marine park

Andrew Forrest, 
The University of 
Western Australia

Following in 
Captain Cook’s wake: 
seafloor mapping 
Tonga and Niue in 
the 21st Century

Dr. Elizabeth 
Johnstone, iXblue

The Exmouth 
Integrated Artificial 
Reef: fish assemblages

Prof. Euan Harvey, 
Curtin University

12.00 - 12.15 Relative influence 
of marine reserves 
in determining fish 
assemblages in a 
multi-species fishery

Eva McClure, James 
Cook University

The bio-physical 
drivers of the 3D 
movements of whale 
sharks at Ningaloo 
Reef

Dr. Michele Thums, 
Australian Institute 
of Marine Science

Chronic toxicity of 
two pesticides in 
Aurelia aurita polyps 
and their metabolite 
profile

Carolina Olguin 
Jacobson, 
Griffith University

AusSeabed: 
Collaborating to 
maximise Australia’s 
seabed mapping 
efforts

Kim Picard, 
Geoscience Australia

Offshore oil and gas 
platforms as novel 
ecosystems

Sean Van Elden, 
The University of 
Western Australia
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12.15 - 12.30 Depletion estimates 
of catchability for 
three sub-tropical 
penaeid prawns

Inigo Koefoed, 
Western Australian 
Department of 
Primary Industries 
and Regional 
Development

A cumulative 
risk assessment 
framework to prioritize 
management actions 
for Western Australia 
flatback turtles

Dr. Sabrina Fossette-
Halot, Western 
Australian Department 
of Biodiversity, 
Conservation and 
Attractions

Rubble on the move: 
Coral fragment 
survival on rubble-
dominated reefs

Tania Kenyon, 
The University of 
Queensland

SeaBed NSW 
State-wide mapping 
program: framework 
and techniques for 
seabed classifications

Dr. Michelle 
Linklater, New 
South Wales Office 
of Environment and 
Heritage

Biodiversity and 
stratification of 
environmental 
DNA samples from 
decommissioned 
jackets in the Gulf of 
Thailand

Jason Alexander, 
Curtin University

1230 - 1245 Quantifying shark 
depredation in 
Western Australia’s 
mackerel managed 
fishery and 
understanding 
the factors which 
influence it

Harrison Carmody, 
The University of 
Western Australia

A novel methodology 
to study vertical 
movements of 
marine turtles

Jenna Hounslow, 
Murdoch University

Sediment dynamics 
along the Ashburton 
coast

Dr. Sira Tecchiato, 
BMT

Seabed mapping 
and characterisation 
of benthic habitats 
within Beagle Marine 
Park, Bass Strait

Dr. Scott Nichol, 
Geoscience Australia

A comparison of ROV 
and BRUV techniques 
for sampling shallow 
water fish assemblages 
on and off oil and gas 
pipelines

Karl Schramm, 
Curtin University

12.45 - 13.00 Shark depredation in 
fisheries: how data 
from an Australian 
recreational fishery fits 
into the global picture

Dr. Jonathan Mitchell, 
The University of 
Western Australia

A first step towards 
understanding the 
underwater responses 
of Flatback turtles 
to changes in their 
environment using 
multi-sensor tags

Renae Lambourne, 
Murdoch University

Whale carcass beach 
burials and potential 
shark attraction: Using 
beach groundwater to 
trace decomposition 
leachate plumes

James Tucker, 
Southern Cross 
University

Mapping benthic 
communities of 
Browse Island from 
high resolution 
satellite imagery and 
multibeam bathymetry

Dr. Ronen Galaiduk, 
Australian Institute 
of Marine Science

Fish and habitat on the 
Echo Yodel pipeline: 
where are we now?

Todd Bond, 
The University of 
Western Australia

13.00 - 13.15 Modern slavery and 
the race to fish

Prof. Jessica 
Meeuwig, The 
University of Western 
Australia

High predation 
of marine turtle 
hatchlings near a 
coastal jetty

Phillipa Wilson, 
The University of 
Western Australia & 
Australian Institute of 
Marine Science

Drivers of 
spatiotemporal 
variation in activity 
and habitat use 
patterns of a large 
coastally dependent 
elasmobranch

Dr. Adrian Gleiss, 
Murdoch University 

Acoustic seabed 
mapping of turbid, 
macro-tidal coastal 
waters— an example 
from tropical 
northern Australia

Dr. Justy Siwabessy, 
Geoscience Australia

The influence of oil 
and gas infrastructure 
in Australian marine 
ecosystems: new 
research findings 
and future research 
priorities

Dr. Dianne McLean, 
Australian Institute of 
Marine Science

13.15 - 13.30 Sustainable fisheries: 
Bridging the gap 
between legislation 
and implementation

Danai Tembo, Nelson 
Mandela University

Compiling multiple 
datasets to quantify 
movement and 
distribution of 
green turtles on the 
North-West Shelf 
and overlap with 
potential threats

Dr. Luciana Ferreira, 
Australian Institute 
of Marine Science

Discussion

Characterising habitat 
types for mapping 
in soft and mixed 
substrates: Results of 
a pilot study from the 
north-west shelf

Dr. Garnet Hooper, 
RPS Australia West 
Pty Ltd

Fish assemblages 
associated with oil 
and gas jackets in the 
Gulf of Thailand.

Michael Marnane, 
Chevron Energy 
Technology Company

13.30 - 14.30 Lunch

13.40 - 14.30 Getting a non-university job in the blue Economy - employer priorities workshop – Orion Room 
Helene Marsh

14.30 - 18.00 Indigenous Workshop Session 3 - Invite Only – Abrolhos Room
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ZA. Fish and 
Fisheries - 3

B. Marine megafauna, 
a blue resource: 
conservation 
of species and 
management of 
human activities to 
ensure a sustainable 
future - 4 
Tracking Focus

ZD. Marine 
fundamentals - 2

F. Seafloor Mapping 
in Australia 
– Progress, 
Discoveries, 
Applications - 2

Sponsored by 
Geoscience Australia

C. The impact of 
artificial structures in 
marine ecosystems 
- 2

ROOM: Pleiades Orion Rottnest Garden Carnac

14.30 - 14.45 Using catch 
reconstructions to 
address data gaps 
in fisheries: the 
Republic of Vanuatu

Lincoln Hood, 
The University of 
Western Australia

Big data methods 
reveal behavioural 
drivers of shark 
movement patterns

Hannah Calich, 
The University of 
Western Australia

The hemisphere 
of fear: evidence 
for risk effects for 
mesopredators in 
coral reef ecosystems

Emily Lester, 
The University of 
Western Australia

The influence of 
seabed substrate on 
the distribution of 
the commercially-
fished saucer scallop 
(Ylistrum balloti) 
and implications for 
fishery management

Dr. James Daniell, 
James Cook University

Synergetic science: 
climate change and 
maritime cultural 
heritage

Corioli Souter & 
Vicki Richards, 
Western Australian 
Museum

14.45 - 15.00 Maximising 
the success of 
aquaculture-based 
enhancement 
programs by being 
SMART

Dr James Tweedley, 
Murdoch University

Developing a 
roadmap for the 
analysis of multi-
species tracking data

Dr. Malcolm O’Toole, 
The University of 
Western Australia

What determines 
coastal richness in 
Australia?

Matthew Kerr, 
Macquarie University

Automated census 
and spatial survey of 
southern rock lobster 
(Jasus edwardsii) 
using AUV collected 
benthic imagery

Nader Boutros, The 
University of Sydney

Fish form and function; 
human modifications 
to estuaries modify the 
diet, morphology, and 
functional niches of 
coastal fish species

Felicity Hardcastle, 
University of the 
Sunshine Coast

15.00 - 15.15 The status of marine 
release programs 
(aquaculture-based 
enhancement) in 
western countries; 
comparisons with 
China and Japan

Prof. Neil Loneragan, 
Murdoch University

Near-real time 
assessments are 
needed to conserve 
marine megafauna

Ana Sequeira, 
The University of 
Western Australia 
Oceans Institute

The demographic 
history underlying 
genomic divergence 
among rock lobsters 
(Jasus spp.)

A/Prof. Jan Strugnell, 
James Cook 
University

Integrating Satellite-
Derived Bathymetry 
(SDB) in collaborative 
seafloor mapping 
projects

Emily Twiggs, 
EOMAP Australia 
Pty Ltd

Urbanisation and 
conservation shape 
ecosystem functioning 
across disturbed 
seascapes

Dr. Andrew Olds, 
University of the 
Sunshine Coast

15.15 - 15.30 Commercial and 
recreational fishers’ 
views on the status 
and management of 
the blue swimmer 
crab fishery in south-
western Australia

Prof. Neil Loneragan, 
Murdoch University

Real-time alerts of 
‘dangerous’ sharks 
from the New South 
Wales Monitoring 
Network: informing 
the community and 
raising awareness

Christopher Gallen, 
New South Wales 
Department of 
Primary Industries

Unraveling asexual 
reproduction in two 
sympatric morphs of 
the Australian kelp 
(Ecklonia radiata) 
using genomics

Sofie Vranken, 
The University of 
Western Australia

Cost effective marine 
survey robotic 
operations are no 
longer a good idea, 
they are real

Paul Kennedy, 
Guardian Geomatics

Urbanisation 
structures multiple 
ecological functions in 
estuaries

Bob Gorissen, 
University of the 
Sunshine Coast

15.30 - 15.45 Using new 
technologies to 
develop efficiencies 
in randomised, 
representative surveys 
of recreational fisheries 
in Western Australia

Dr. Claire Smallwood, 
Western Australian 
Department of 
Primary Industries and 
Regional Development

Time and energy for 
the blue economy: 
how physiological 
ecology can help 
clarify the threats 
faced by marine 
vertebrates

Dr. Adrian Gleiss, 
Murdoch University

Patterns of diversity 
and host specificity 
between commensal 
barnacles and 
keratose sponges 
(Demospongia, 
Dictyoceratida)

Andrew Hosie, 
Western Australian 
Museum

Application of high-
resolution nearshore 
bathymetry for 
marine research along 
the southwestern 
Australian coastline

Dr. Jeff Hansen, 
The University of 
Western Australia

Landscape 
transformation alters 
functional diversity in 
coastal seascapes

Dr. Christopher 
Henderson, University 
of the Sunshine Coast

AMSA2019 Program Handbook 44

Program: Thursday, 11 July 2019



ROOM: Pleiades Orion Rottnest Garden Carnac

15.45 - 16.00 A continental scale 
comparison of 
Australian offshore 
recreational fisheries 
research and its 
applications to Marine 
Park and fisheries 
management.

Dr. Tim Lynch, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation

Underwater, 
contactless 
and portable 
ultrasonography: a 
new non-invasive 
methodology to study 
the internal anatomy 
and reproduction of 
reef manta rays

Niv Froman, University 
of Cambridge & 
The Manta Trust

Marine data 
discoverability and 
accessibility

Dr. Rachel 
Przeslawski, 
Geoscience Australia

Discussion

WWII shipwrecks: 
ecological time 
bombs?

Matt Carter, Major 
Projects Foundation

16.00 - 16.30 Afternoon Tea

B. Marine megafauna, 
a blue resource: 
conservation of species 
and management of human 
activities to ensure a 
sustainable future - 5 
Tracking Focus

ZD. Marine fundamentals 
- 3

F. Seafloor mapping in 
Australia – progress, 
discoveries, applications - 3

Sponsored by Geoscience 
Australia

C. The impact of artificial 
structures in marine 
ecosystems - 3

ROOM: Orion Rottnest Garden Carnac

16.30 - 16.45 Acoustical monitoring of 
baleen whales: Are sound 
levels good indicators of 
relative density?

Angela Recalde Salas, 
Centre for Marine Science 
and Technology, Curtin 
University

Awesome drone footage of 
diverse marine megafauna 
off sandy beaches and why 
it might be useful?

Prof. Brendan Kelaher, 
Southern Cross University

Hydrography for 
maximising port capacity

Neil Hewitt, Precision 
Hydrographic Services 
Pty Ltd

Reef Vision: Using 
recreational fishers to 
monitor Western Australia’s 
expanding artificial reef 
network

James Florisson, 
Recfishwest

16.45 - 17.00 Spot call: a common 
sound from an unidentified 
great whale

Rhianne Ward, Centre 
for Marine Science and 
Technology, Curtin University

Cryptic habitat use of white 
sharks in kelp forest revealed 
by Animal-borne video

Oliver Jewell, 
Murdoch University

Opening the black boxes 
in ocean mapping

Dr Giuseppe Masetti, 
Centre for Coastal and 
Ocean Mapping

Colonisation in a South 
Western Australian artificial 
reef: A rehabilitation study

Sophie Teede, Busselton Jetty

17.00 - 17.15 Assessing pelagic 
communities at Ascension 
Island Seamounts

Christopher Thompson, 
The University of 
Western Australia

Discussion

Classifying Benthic Substrata 
using multibeam backscatter 
angular response curves and 
rugosity

Dr. Simon Collings, 
Commonwealth Scientific 
and Industrial Research 
Organisation

Engineering meets science 
- design considerations for 
engineered reef substrates

Matthew Allen, Subcon 
International Pty Ltd

17.15 - 17.30

Discussion Discussion

Open Source Software 
based workflow for 3D 
reconstruction of reef 
habitats to monitor 
environmental change

Dirk Slawinski, 
Commonwealth Scientific 
and Industrial Research 
Organisation

Discussion

19.00 - 23.00 Conference Dinner, Fremantle Esplanade
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Friday, 12 July 2019
Workshops

National AusSeabed 
Workshop

Optimizing Coastal 
Measurements - 
An Instrumentation 
Workshop

Project Management 
Foundations 

What do you think 
should be included 
in Australia’s 
priorities for marine 
biodiversity research 
in the next decade? 

Pilbara Coastal 
and Marine Science 
Symposium

LOCATION: Fremantle Port 
Authority Building 

The University of 
Notre Dame

The University of 
Notre Dame

Indian Ocean Marine 
Research Centre, 
The University of 
Western Australia

WA Maritime 
Museum Function 
Centre and Balcony, 
Victoria Quay, 
Peter Hughes Dr, 
Fremantle 

ROOM:  1st Floor Conference ND4/201 ND4/202 Auditorium - G.07

TIME: 09.00 - 12.00 09.00 - 11.00 08.30 - 13.00 09.00 - 17.00 09.00 - 17.00
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Sustainable Conference

These include:

• No plastic pockets for name badges

• No printed envelopes for registration packs

• Ability to purchase a Keep Cup

• Go To Cups provided

• No plastic water bottles

• No plastic pens will be provided

• No plastic wrapped mints provided

• No plastic cutlery for catered events

• Sustainably sourced pencils have been provided

• All printing is done by The Big Picture Factory who 
use a solar powered printer and purchase sustainably 
sourced paper

• Vegetarian morning and afternoon tea catering breaks 

• No printed full abstract books

• Workshop organisers encouraged to have plastic 
free catering at workshops

• Student Night venue, The Local Hotel, are committed 
to reducing plastic waste for functions

• Plastic free catering for the Public Lecture

• Exhibitors asked to limit/exclude plastic 
‘free give-way’ products

• Delegates asked to bring own water bottles/ 
coffee mugs and pens

• Very limited printing of materials during 
committee meetings

AMSA, the Local Organising Committee, Encanta Event Management and the 
Fremantle Esplanade have looked into ways to ensure that this conference reduces 
plastic, printing and has provided sustainable options where possible. 



ABSTRACTS: 
ORAL

AMSA2019 Program Handbook 47



AMSA2019 Program Handbook 48

CAPSTAN: lessons learned through hands-on-training 
for the next generation of marine scientists
April Abbott1,2, Serene Lin-Stephens3 and Peta Vine1 

1 Collaborative Australian Postgraduate Sea Training Alliance Network, Macquarie University, NSW 2109
2 Department of Earth and Planetary Sciences, Macquarie University, NSW 2109
3 Macquarie University Career and Employment Service, NSW 2109 

Building Australia’s national marine science capability requires continual efforts of growing a skilled workforce through the 
attraction, training, and retention of the next-generation marine scientists. The Collaborative Australian Postgraduate Sea 
Training Alliance Network (CAPSTAN) immerses marine science students on board RV Investigator in research infrastructure 
that enables the necessary learning, collaboration and support for the blue economy. This ten to fourteen-day program brings 
trainers and students from across Australia together to share and advance scientific skills and knowledge through workshops, 
hands-on sampling with state-of-the-art tools, and exposure to Australian marine science infrastructure including IMOS 
and AODN. Throughout the program, participants strengthen their discipline-based skillsets, key generic capabilities, and 
important marine-based networks for the pursuit of collaborative marine research in the years to come. Following each voyage, 
participants completed evaluations, and reflected on their learning experience and the impact of CAPSTAN on their views and 
goals related to marine science. Here, we present the findings from the first two CAPSTAN voyages (2017, 2019) and discuss 
the learning outcomes contributing to the development of a skilled and connected workforce of next-generation marine 
scientists. Success of coordinated use of Australia’s marine science research infrastructure is exemplified by the progress and 
achievements of a program like CAPSTAN.  

 

Identifying future coral strongholds in Western 
Australia using genetic hybrid models
Arne Adam1, Luke Thomas2, Ronen Galaiduk2, Ben Radford2, Sean Tomlinson3,4, Michael Bunce1 and Zoe Richards1,5

1 TrEnD Laboratory, Curtin University, Bentley, WA
2 Australian Institute of Marine Science, IOMRC, The University of Western Australia, 35 Stirling Highway, Crawley 6009, WA  
3 Centre for Mine Site Restoration, Curtin University, Bentley, WA
4 Kings Park and Botanic Gardens, Fraser Avenue, West Perth, WA
5 Western Australian Museum, Perth, WA 

Coral reefs are globally significant ecosystems, but climate change is rapidly degrading the health, diversity and productivity 
of even the most remote and well-protected reefs. Considering the extensive array of economic and social benefits these 
ecosystems provide, protecting accretion potential and aesthetics of future coral reefs is a priority in conservation management. 
One way to achieve this is to identify those reefs that function as oases today, and to predict which ones may function as refuges 
into the future. Species distribution models (SDMs) represent a powerful tool to predict future coral strongholds and unravel 
what environmental factors shape species and population distributions over time. While standard SDMs are highly informative 
regarding the environmental envelopes necessary for survivorship of the modelled species, to obtain robust predictions about 
future refuge areas, more data is needed about the processes that influence coral communities and population structure 
(e.g. connectivity, genetic diversity). Here, I will discuss how species distribution models can be informed with ecological and 
genetic data (genetic hybrid models), to help identify potential coral refugia and provide robust predictions about how the 
distribution of coral species in Western Australia may change under future climate scenarios.
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Conflict over marine and coastal commons: causes, 
governance and prevention
Dr. Karen Alexander1

1 Institute for Marine and Antarctic Studies (IMAS), University of Tasmania, Taroona, Australia 

Growing disputes over the appropriation and exploitation of ocean and coastal resources have led to the emergence of a variety 
of related governance instruments, creating a more regulated and managed marine environment. Despite this paradigm shift, 
conflicts continue. Using case examples from around the globe, I present some underpinning reasons for marine and coastal 
conflict and explain how some marine governance mechanisms aimed at marine resource conflict prevention address (or 
don’t) such causes of conflict. I argue that there is an urgent need for renewed thinking and focus on marine resource conflict 
prevention, after all, prevention is better than cure!

 

Biodiversity and stratification of environmental DNA 
samples from decommissioned jackets in the Gulf of 
Thailand
Jason Alexander1, Michael Marnane2, Rose Lines1, Adam Koziol1, Tiffany Simpson1, Euan Harvey1 and Michael Bunce1

1 TrEnD Laboratory, Curtin University, Kent Street, Bentley, WA 6102
2 Chevron Technology Group, Perth, WA 

There is an increasing push to repurpose decommissioned marine oil and gas infrastructure as artificial habitat. Looking at eight 
decommissioned jackets in the Gulf of Thailand, we use seawater, biofoul and sediment eDNA samples to examine biological 
assemblages and how they change spatially and across a depth gradient. eDNA analysis of ~330 samples, screened with universal 
(18S) assays (able to sample a broad spectrum of marine biota), detected thousands of eukaryotic species and show how 
assemblages vary across the surveyed rigs and with depth. Target 16S fish assays detected fish in 93% of samples, with 81 genetic 
variants representing 52 known species. PERMANOVA analyses indicated significant differences between sampling depths of 
both water and biofoul eDNA samples. Surface water detections were characterised by pelagic fish (such as the flying fish genus 
Atherinomorus), while Rabbitfish (genus Siganus) solely characterised the bottom water communities. This study shows that 
eDNA can successfully delineate small scale spatial differentiation, such as depth stratification, and provide a detailed overall 
picture of biodiversity. These eDNA data could potentially inform decision making addressing a variety of decommissioning 
options that are available to the oil/gas sector (e.g. reefing).

 

Unexpected Research Immersion at MOD
Kristin Alford1 and Dylan DeLosAngeles1

1 MOD. at the University of South Australia, North Tce, Adelaide, SA, 5000 

MOD. is a future-focused museum that aims to inspire young adults about science and technology by connecting them with 
research. We have designed a process to collaborate with researchers to conceptualise their work in exhibition spaces and 
programs in a way that is participatory, accessible and open-ended to meet the needs of our young adult audience. This is further 
being refined through our development of a marine science exhibit for our May 2020 exhibition ECOLOGIES & ANARCHIES. The 
exhibition theme encourages an exploration of complex systems and their relationships. We are investigating linking to citizen 
oceanography projects such as the Indigo V Indian Ocean Expedition, inviting visitors to examine the sequencing of microbial 
communities in the ocean through layered and interactive data visualisations on our Science on a Sphere. A collaboration with 
researchers from UniSA’s School of Natural and Built Environments has the potential to complement global systems thinking 
with local research on contaminants, ecotoxicology and waste water management. This gallery aspires to provoke thought 
around the impact of environmental changes on the biosphere, specifically oceanic systems and demonstrates our approach 
to showcasing research. 
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Engineering meets Science - Design Considerations 
for Engineered Reef Substrates
Matthew Allen1, Scott Draper2, Brenda Finlayson1, Terry Griffiths2 and Toby Roe1

1  Subcon International Pty Ltd, Henderson, Western Australia 6166
2 Oceans Graduates School, UWA, Crawley, Western Australia, 6009 

Artificial Reef Structures can serve a range of primary functions, recreational fishing, habitat restoration, wave attenuation and 
erosion control. All of these structures have in common the need to provide stable substrates that mimic, enhance and in some 
cases amplify ecosystem services provided by natural reefs.

Cutting edge tank testing at UWA has been conducted to investigate and optimise the hydrodynamic performance of a range of 
artificial reef structures. This unlikely but exciting collaboration between engineers and scientists is a world first that has explored 
new ways to enhance upwelling and the habitat value of engineered ecosystems, whilst delivering unprecedented hydrodynamic 
performance in scour, over turning and sliding. We explore how habitat in design promotes fish assemblages, specifies diversity 
and recruitment. We will link the results from recent surveys of Shoalhaven, Coogee and Exmouth Reefs back to the form of the 
reef design and investigate the engineering principals that underpin the environmental impacts.  Discover how these modern reef 
designs have been influenced by the Dreamliner, the Pyramids of Giza, 3D computer modelling techniques and the UWA O-Tube!

 

Sharing discoveries from Australian Marine Parks: 
addressing the challenge of communicating to all 
Australians
Jane Alpine1 and Gemma Boyle1 

1 Parks Australia, Hobart, Tasmania 

In July 2018, Parks Australia started actively managing the world’s largest representative network of marine protected areas. 
We’re keenly aware of the role effective engagement and communication with the Australian community will have on our 
success. Our communication goals are simple – (1) raise awareness, (2) increase understanding and (3) increase support – but 
that’s a big challenge when our marine parks cover 1/3 of Australia’s marine jurisdiction and we will need engage everyone 
from researchers and recreational fishers through to big industry and local communities. In this presentation, we will reflect 
on some of our early communications successes and challenges – from achieving an audience reach of 1 million through the 
power of collaboration to going viral with Cricket Australia. We will introduce the Science Atlas, a new platform developed 
in partnership with the Australian Institute of Marine Science, to communicate Australian Marine Park related-science. Marine 
science outputs will play a key role in our engagement and our hope is that the Atlas will bring scientists, park managers and 
the community together to create stories that educate, entertain and inspire. Learn more about how you can be a part of the 
Atlas and other potential Australian Marine Park communications opportunities.
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The Navy and the Blue Economy
Captain Sean Andrews, RAN1 

 1 Captain Sean Andrews is Captain Sean Andrews is a Principal Warfare Officer and Under Sea Warfare specialist. Receiving a commission in 1990 as a 
Seaman Officer, he has completed extensive sea service in Destroyers, Frigates and Patrol Boats. Captain Andrews has enjoyed the full range of operational 
sea postings including Command. Captain Andrews is a graduate of the Australian Command and Staff College and was selected to represent the RAN at 
the US Army Command and General Staff College at Fort Leavenworth, where he attended the Joint Advanced Warfighting School. Captain Andrews has 
embedded and deployed with United States forces which include the US Navy’s  7th Fleet and the US Army’s 10th Mountain Division. Captain Andrews has 
deployed extensively in all theatres of contemporary operations, including Afghanistan. More recently, he has experienced a wide range of Navy and Joint 
postings. Highlights include postings as Directing Staff at the Australian Command and Staff College and Deputy Director in Contestability – Force Design. 
Captain Andrews is reading his PhD at the University of New South Wales and will submit in September 2019.’

It may not be obvious that a relationship exists between the Navy and the blue economy, using the lens of maritime security 
operations, the contribution of the navy to the blue economy is longstanding and significant. Additionally, many maritime 
security forums have been key supporters of the blue economy concept, particularly in the Indo-Pacific region where security 
relationships across a range of maritime nations have focused on addressing threats to economic development from piracy, 
transnational crime and IUU fishing. Historically, one of the first missions of the Navy in support of the blue economy occurred 
in 1911, the apprehension of foreign IUU fisherman and the recovery of Australian scientists from the remote Roper River. 
The aim of this presentation is to demonstrate that the Navy was one of the first Australian institutions to initiate maritime 
security operations that endure today in support of Australia and the regions blue economy. The integral role that the oceans 
play in connecting, feeding, and powering the world is easily appreciated. However, ensuring that oceans are able to continue 
playing these crucial functions is much more complex and the Navy remains committed to providing capability and expertise 
in Australian maritime domain.  

 

Investigating links between vertical and horizontal 
movement patterns of whale sharks
Lucy Arrowsmith1, Ana Sequeira1, Charitha Pattiaratchi1 and Mark Meekan2

1 The Oceans Institute, The University of Western Australia, 35 Stirling Hwy, Crawley, WA 6009, Australia
2 The Australian Institute of Marine Science, 35 Stirling Hwy, Crawley, WA, 6009, Australia 

Migratory marine megafauna exhibit complex movement patterns, undertaking large scale (1000s km) movements to optimise 
foraging and breeding opportunities. Whale sharks (Rhincodon typus) migrate seasonally between open ocean and nearshore 
locations, displaying vertical oscillations from the epipelagic to bathypelagic zones. Using oceanographic features such as 
water-mass transition zones, sea surface temperatures and bathymetry, coupled with vertical dive profiles of a whale shark 
track, we examine the cues and drivers of horizontal and vertical movements displayed by this species during migration. A 
SPLASH tag was used to record fine scale vertical and horizontal movements of a whale shark travelling more than 5,000 km 
from Christmas Island to the Banda Sea from January-April 2008. Bathymetry and sea surface temperature data were used 
to examine links between diving behaviour, migration and oceanography. Vertical depth profiles demonstrated three distinct 
dive patterns (‘U’, ‘V’ and ‘W’ dives), occurring at different times through 24-hour periods. Unique patterns within the profiles 
revealed strong associations between bathymetry and migration. Additionally, the sea surface temperature data revealed how 
temperature influences the trans-oceanic movements of this shark. Our results demonstrate the complexity of whale shark 
migration, highlighting the importance of oceanographic features to explain how and why marine megafauna migrate. 
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Bringing the community on-board: Communications, 
Outreach & Education on Australia’s blue-water 
research vessel Investigator 
Ben Arthur1 and Matt Marrison2 

1  Marine National Facility, CSIRO, Castray Esplanade, Hobart, TAS, 7004
2  CSIRO, Hobart, Australia 

The Marine National Facility (MNF) is a dedicated marine research capability funded by the Australian Government, and owned 
and operated by CSIRO on behalf of the nation. The literal flagship of the MNF is the multidisciplinary research vessel Investigator, 
which now has four years of experience delivering research across Australia’s vast marine jurisdiction and beyond. In a growing 
Blue Economy, the MNF seeks to proactively engage with the Australian community to share the wonder and importance of 
marine research. More than this, the MNF seeks to offer opportunities to inspire and help develop the next generation of marine 
scientists, policy makers and industry advisors who will ensure we successfully manage the conservation and prosperity of our 
marine environment. We explore how the MNF engages with teachers, students and the broader community, and describe our 
unique collaborative programs and hands-on outreach activities. From our Educator on Board and Floating Classroom programs, 
new Indigenous Time at Sea Scholarship and support for the Collaborative Australian Postgraduate Sea Training Alliance Network 
(CAPSTAN), to our ship tours, virtual experiences, public activations and dynamic communications, we provide an overview of the 
activities that make the MNF a unique national platform for marine science communication and education.

 

Use of Deep Learning for automated analysis of 
BRUVS fish data
Daniel Marrable1, Scott Bainbridge2, Mauro Radaelli1, Matthew Wyatt2 and Leanne Currey-Randall2

1  Curtin Institute for Computation, Curtin University, WA
2  Australian Institute of Marine Science, QLD 

Baited Remote Underwater Video Stations (BRUVS) are a standardized method for collecting fish diversity, abundance and 
size data. Cameras in mono or stereo configuration record fish within the BRUVS field of view. Scientists analyse videos frame-
by-frame for the identification, occurrence and often size of each species. Currently each hour of video requires more than an 
hour of analysis, which limits scalability of the BRUVS method.

Deep Learning (DL), a type of Artificial Intelligence, was used to identify four selected fish species (coral trout, starry trigger 
fish, tropical snapper and stripey bass) in videos from the Great Barrier Reef. Training images for each species were first 
manually extracted and species models developed using the YOLO Convoluted Neural Network framework. Using videos that 
the DL had not been exposed to, an identification accuracy of over 90% was achieved.

The initial application was to filter ‘interesting’ and ‘not-interesting’ parts of the video, while the final goal is to move from 
humans undertaking the analysis to quality controlling the automated annotations. This results in faster analysis, better use of 
human expertise and importantly provides a pathway to scale the observation of shallow water fish communities. 
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Applications of a coupled physical – biogeochemical 
model of the Great Barrier Reef for estimating 
biogeochemical state and observation system design
Mark Baird1, Jennifer Skerratt1, Mathieu Mongin1,Emlyn Jones1, Roger Scott1, Leonardo Laiolo1, Murray Logan2, Monika Soja-
Wozniak1, Karen Wild-Allen1, Thomas Schroeder1, Nugzar Margvelashvili1 and Cedric Robillot3

1  CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, Tasmania 7000, Australia
2  Australian Institute of Marine Science, PMB3, Townsville MC, QLD 4810, Australia
3  Great Barrier Reef Foundation, GPO Box 1362, Brisbane, QLD 4001 Australia 

To manage the multiple natural and anthropogenic stresses on the Great Barrier Reef (GBR) ecosystem requires observational 
and modelling based information of the physical, biogeochemical and ecological state. For this purpose, the eReefs Project 
has developed a data-assimilating coupled physical-biogeochemical model of the GBR, which is now applied for estimates 
of past biogeochemical state. A unique aspect of this system is that the assimilation uses the mismatch in satellite-observed 
normalised water-leaving reflectance at multiple wavelengths to constrain the model. In this talk, we report briefly on the latest 
performance of the biogeochemical model and assimilation system, and provide a detailed summary of the biogeochemical 
state of reef in 2016-2018. The modelling system has also been used in observation design, and we report on the technique of 
using the spatial coherence of model-calculated biogeochemical fields to quantify the value of individual observation sites, 
with a focus on Lockhart River, a site in the Cape York region. 

 

Challenges in the application of BGC Argo to study the 
vertical distribution of phytoplankton communities
Kimberlee Baldry1, Nicole Hill, Joan Llort, Peter Strutton, Christina Schallenberg, Robert Strzepek, Philip Boyd

1  Institute of Marine Science and Antarctic Studies, Hobart, TAS, 7000 

The Biogeochemical Argo (BGC Argo) program (est. 2016) offers enormous potential to study subsurface phytoplankton 
distributions in the Southern Ocean, which have been previously hidden from satellite ocean colour measurements. BGC Argo 
now allows users to observe sub-surface phytoplankton communities at large scales in the Southern Ocean, as over 19,000 
biogeochemical profiles have been collected that measure chlorophyll fluorescence and optical backscatter. However, the BGC 
Argo program is still under-developed so caution must be employed when utilizing data to study phytoplankton. Perhaps one 
of the biggest issues in providing reliable phytoplankton distribution data is correcting for the effects of non-photochemical 
quenching (NPQ), which destroys fluorescence as a proxy for chlorophyll at the surface of the ocean. In this presentation 
I will 1) provide an overview of the current state of the BGC Argo program in the Southern Ocean in relation to studies of 
phytoplankton 2) present the challenges that have presented to myself as a new-user to the program and 3) examine how NPQ 
and associated corrections affect vertical observations of chlorophyll fluorescence.
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Waterbird monitoring on the estuary of the Swan 
River; 1981 to 2019; negative and positive impacts of 
sea level rise  
Mike Bamford1 

1  Bamford Consulting Ecologists.  23 Plover Wy, Kingsley, WA, 6026  
 

The estuary of the Swan River is surrounded by the city of Perth and has experienced nearly two centuries of change due to 
European settlement, primarily from hunting, landfill and disturbance, and more recently from sea level rise. It is recognised 
as an important site for waterbirds. Annual waterbird counts commenced in 1981, after hunting and landfill impacts, but in a 
period of increasing disturbance and rising sea levels. From 1981 to 2019, there has been effectively no hunting or shoreline 
destruction, but some improvement in the management of disturbance, as well as sea level rise and an increasingly marine 
environment. The most abundant migratory shorebird, the Red-necked Stint, has declined from regular counts of 2,000 to 
3,000 birds in the mid 2000s to counts of <50. It remains abundant on nearby sites not affected by sea level rise. In contrast, 
the Pied Oystercatcher, a shorebird of marine coasts, was first recorded in 1986 and is now a breeding resident, while the Black 
Swan and some ducks have become abundant. These changes are consistent with sea level rise that has caused the virtual 
disappearance of tidal mudflats but an increase in shallows, and has led to an increasingly marine environment.

 

Sustainable growth of salmonid aquaculture in 
Tasmania: A new paradigm for environmental 
regulation
Raymond J. Bannister1, Jeff D. Ross2, Steve Gallagher1 and Wes Ford1   

1  Environment Protection Authority, Tasmania. Department of Primary Industries, Parks, Water and Environment. 134 Macquarie Street, Hobart, TAS, 7000
2  Institute of Marine and Antarctic Studies, University of Tasmania. IMAS Taroona, Nubeena Crescent, Taroona, TAS, 7004  

From the outside in, the growth of salmon aquaculture industry has been a Tasmanian success story. Since the early installation 
of fish cages in the Huon Estuary, to the present day expansion into Storm Bay, Tasmania salmon aquaculture produces more 
than $750 M worth of seafood, accounting for more than 50% of the value of Australian aquaculture products. However, 
despite its industrial success, salmon aquaculture in Australia is not without its controversies. Across the state, the cultivation 
of salmon in net cages discharges waste effluents (i.e. faeces, excess feed, metabolic byproducts and other contaminants) 
directly to estuarine and marine environments along the Tasmanian coast. The rapid expansion and subsequent reduction 
in salmon production in parts of Tasmania (i.e. Macquarie Harbor) provides an example of the importance of understanding 
regional environmental conditions and their sensitivity to waste effluents from aquaculture. This presentation will provide an 
overview of the Tasmanian salmon industry with an emphasis on how the Environment Protection Authority Tasmania plan to 
regulate environmental impacts of salmon farming moving forward.      
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The Resilient Reefs Initiative: Coral, Climate Change 
and Community
Peter Barnes1 and Erin Woods2

1  Department of Biodiversity, Conservation and Attractions, Exmouth WA 6707  
2  Great Barrier Reef Foundation, 300 Ann Street, Brisbane, QLD 4001 

The Resilient Reefs Initiative is a four-year, global partnership to build the capacity of five World Heritage coral reef communities 
(Ningaloo, Belize, Palau, New Caledonia and the GBR) to respond to climate change. In a world first, coral reef managers will be 
working with global resilience experts and local community stakeholders to look at the threats climate change poses to the reef 
and the surrounding community, identifying solutions that address social and environmental risks. Resilient Reefs is coordinated 
by the Great Barrier Reef Foundation in collaboration with UNESCO World Heritage Centre, 100 Resilient Cities (Pioneered 
by The Rockefeller Foundation), BHP Foundation, The Nature Conservancy’s Reef Resilience Network and the five partner 
reefs with AECOM as the implementation partner. Resilient Reefs leverages the learnings and expertise from global resilience-
building programs from other domains, including those from the world’s largest proven resilience-building model – 100 Resilient 
Cities, and coupling them with experts in coral reef resilience. Ningaloo is the first of the five reefs to embark on the initiative. 
This presentation will discuss the co-development of a Resilience Strategy for Ningaloo with coral reef managers and local 
communities, risk analysis and stakeholder engagement for building the resilience of reefs and the communities they support.

 

Breeding Dory: Oyster Larvae as a First Feed for Blue 
Tang Larvae
Alexander J. Basford1, Benjamin Mos1, Tomoki Mishina1 and Symon A. Dworjanyn1

1  National Marine Science Centre, Southern Cross University, Coffs Harbour, NSW, Australia 2450 

The marine ornamental fish trade is a global multi-billion dollar industry that heavily relies on harvesting from the wild. 
Aquaculture is a potentially more environmentally friendly alternative. Unfortunately, common aquaculture live feeds are often 
too large as first feeds for ornamental species. We tested oyster larvae as an alternative live feed for the early larval stage of 
a commercially important ornamental fish, the Blue Tang (Paracanthurus hepatus). First feeding Blue Tangs readily consumed 
oyster larvae, but had poor survival and growth. This was likely due to the oysters developing into calcified veligers while being 
fed to the fish. Feeding only lesser calcified oyster trochophores resulted in significantly higher survival and eye development 
at 5 days post-hatch (dph) but Blue Tang survival rates were still low. To solve this, oyster trochophores were conditioned in pH 
4.8 seawater before feeding to compromise their calcification. This facilitated significantly higher survival in Blue Tang larvae 
at 5 dph and 10dph compared to fish fed regular trochophores. We also demonstrated that the fatty acid profile of oyster 
larvae can be manipulated through adult provisioning. This study highlights the potential of small bivalve larvae as alternative 
live feeds for first feeding larval fish. 
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Back to the future! The 110°E voyage of the second 
International Indian Ocean Expedition
Lynnath E. Beckley1 

1  Murdoch University, 90 South Street, Murdoch, WA 6150 

In the 1960s, Australia made a significant contribution to the first International Indian Ocean Expedition. Over five decades 
later, in a warming Indian Ocean, a second Expedition is underway. As Australia’s major contribution to this international 
initiative, in May/June 2019 a multi-institutional team repeated the 110°E line off Western Australia with the RV Investigator. 
We examined multi-decadal change in physical, chemical and biological properties of the water column, studied microbes, 
genomics, functional diversity and biogeochemistry especially related to nitrogen, and investigated the pelagic food web 
from pico-plankton through to meso-pelagic lantern fishes. The voyage enabled ground truthing of satellite remote sensing 
of sea surface colour by quantifying algal pigments, primary production and bio-optical quantities as well as undertaking 
acoustic tracking of whales. Though some of our work used the original methods employed during the first Expedition, these 
were supplemented by a host of modern techniques and electronic technology.  A synopsis of the 110°E voyage as well as 
preliminary “hot off the ship” results will be presented. It is anticipated that our findings will lead to a better understanding 
of the pelagic ecosystem at the western edge of Australia’s Exclusive Economic Zone where several new Marine Parks have 
been proclaimed.

 

Climate-mediated threats to temperate reef resilience: 
quantifying the mechanisms that limit kelp forest 
recovery
Sahira Y. Bell1,2, Shannen M. Smith3, Thomas Wernberg1,5, Hamish A. Malcolm6 and Ezequiel M. Marzinelli3,4,7,8 and Adriana Verges3,4

1  School of Biological Sciences and the UWA Oceans Institute, Faculty of Science, University of Western Australia, WA, Australia. 
2  Balu Blue Foundation, Port Lincoln, SA, Australia
3  School of Biological, Earth and Environmental Sciences, UNSW Australia, Centre for Marine Bio-Innovation, Evolution and Ecology Research Centre, 

Sydney, NSW, Australia
4  Sydney Institute of Marine Science, Mosman, NSW, Australia
5  Department of Science and Environment, Roskilde University, Roskilde, Denmark
6  Fisheries Research, NSW Department of Primary Industries, PO Box 4297 Coffs Harbour, NSW, Australia
7  NUS Environmental and Research Institute, National University of Singapore, Singapore
8  School of Life and Environmental Sciences, University of Sydney, NSW, Australia 

As oceans warm and species shift their distributions to stay within optimal ranges, novel species interactions emerge. For the 
kelp Ecklonia radiata this is especially relevant, as range-shifting tropical fishes who overgraze kelps are adapting in this way. 
Australia has recorded declines in kelp forests near the warm edges of their distribution, and increases in the abundance of 
herbivorous fishes. However, region specific impacts of herbivory and other mechanisms driving kelp loss in these areas are 
not fully understood. Here, we experimentally quantify the relative importance of kelp recruitment and herbivory in driving 
persistent regime shifts. Herbivore exclusion cages and recruitment tiles were deployed in situ to assess benthic community 
changes and kelp recruitment in the absence of herbivory pressure. Evidence of kelp recruitment on both coasts were observed, 
indicating when herbivory pressure is removed oceanographic conditions remain suitable for kelp recovery. Benthic community 
composition was also impacted by cage protection, with an increase in habitat forming brown macro-algae, and a decrease in 
turf-alga observed within herbivore excluded areas. This study disentangles the roles that recruitment and herbivores play in 
limiting recovery of kelp forests, and can further our capacity to predict and prevent loss of services from these ecosystems. 
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Computer Vision & Deep Learning with Application to 
Marine Ecology
Mohammed Bennamoun1

1  The University of Western Australia, 35 Stirling Highway, Crawley, WA 6024 

Ever expanding human activity coupled with climate change has severely damaged marine ecosystems, which play a key role in 
our planet’s ability to sustain life. Yet automated technology to monitor the health of our oceans still does not exist, with marine 
scientists still having today to process manually a massive amount of raw underwater imagery. This talk aims to address this 
bottleneck and showcase some advanced computer vision and machine/deep learning tools for rapid, large-scale, automatic 
identification of marine species. Such an automated technology is expected to greatly benefit marine ecological studies in 
terms of speed, cost, accuracy of the spatial/temporal sampling and thus in better quantifying the level of environmental 
change marine ecosystems can tolerate.

 

Integrating long-term fish data with ocean 
observations and models over the Great Barrier Reef
Jessica A. Benthuysen1, Michael J. Emslie1, Leanne Currey-Randall1, Alistair J. Cheal1 and Michelle Heupel1

1  Australian Institute of Marine Science, PMB 3, Townsville MC, Qld 4810, Australia  

Along the Great Barrier Reef (GBR), long-term monitoring of reef fish through underwater visual surveys and baited remote 
underwater videos have revealed strong spatial patterns in assemblage structure. We identified previously unknown fish 
community splits in three distinct latitudinal subgroups. Reef fish community structure is determined by larvae dispersal and 
whether larvae are advected to or away from natal reefs. The boundaries of reef fish communities are broadly consistent with 
the alongshore flow, based on the hydrodynamic eReefs model, during the spring/summer spawning period. From September 
through February, GBR coastal currents are controlled by local forcing, such as winds and river plumes, and the western 
boundary currents. The boundary currents bifurcate near 15ºS, flowing equatorward as the Gulf of Papua Current and poleward 
as the East Australian Current. Multi-year glider transects and mooring data capture seasonal changes in the strength of 
boundary currents and the bifurcation. We combine results from the hydrodynamic model and mooring data to highlight 
the seasonal shifts in the coastal current bifurcation and interpret the findings with respect to observed fish populations. 
These data show that boundaries of fish communities coincide with major hydrodynamic features and suggest that prevailing 
hydrodynamic patterns consistently restrict larval dispersal.  
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Plasticity of inorganic carbon uptake strategies in 
crustose coralline algae under ocean acidification and 
warming

Ellie Bergstrom1, Alexandra Ordoñez1, Brian Fry1 and Guillermo Diaz-Pulido1

1  School of Environment & Science and Australian Rivers Institute, Griffith University, 170 Kessels Rd, Nathan, QLD, 4111 

As the Great Barrier Reef (GBR) continues to lose precious coral cover, phase shifts to macroalgal-dominated reefs are already 
becoming evident. Crustose coralline algae (CCA) are frequently overlooked calcifying macroalgae that accrete reefs and 
consolidate loose substrate. They contribute structurally to the reef by metabolically converting dissolved inorganic carbon 
(DIC) from seawater into calcium carbonate. It is still unclear, however, to what degree the inorganic carbon uptake strategies 
of dominant CCA species are plastic under the pressures of ocean acidification and warming, and whether they will be robust 
enough to maintain reef integrity. In order to test this, we simulated ocean acidification and warming as per the IPCC RCP 8.5 
scenario and analysed CCA inorganic carbon uptake strategies by quantifying the stable carbon isotope ratio (δ13C value) of 
photosynthetically active tissue. The dominant response of the six CCA species was an increase in use of carbon dioxide (CO2), 
yet we observed variable effects of temperature, which until now have been unkown. Although CCA increased CO2 uptake, the 
growth of some species decreased. Our results indicate that CCA communities may shift as CO2 emissions continue, where the 
persistent species will likely have the most plastic inorganic carbon uptake strategies. 

 

Taking action in the landscape to preserve waterway 
values – a case study
Debbie Besch¹, Alison McGilvray1 and Melinda McAndrew2

1  Department of Biodiversity, Conservation and Attractions, Dick Perry Ave, Kensington, WA 6151
2  City of Swan, 2 Midland Square, Midland, WA 6056 

Bennett Brook is a seasonal tributary to the Swan Canning estuary. The Brook and its floodplain are significant cultural and 
spiritual grounds for Noongar people, and also provide an important fauna corridor linking the estuary and other habitats 
within the Swan Coastal Plain. The majority of Bennett Brook is a federally listed Threatened Ecological Community. 

The Bennett Brook catchment is one of eight identified as contributing significant nutrient load into the Swan Canning and 
has been prioritised for management. A water quality improvement plan was established in 2011, which included substantial 
revegetation and rehabilitation along the Brook. 

Vegetation condition has been surveyed periodically since 1996 and water and sediment quality have been monitored regularly 
since 2002. We will show how these data have enabled the delivery of targeted management actions to improve vegetation 
condition, protect fauna and reduce pollution into the waterways. 

Using Bennett Brook as an example we will show how land use changes are impacting our waterways and the effectiveness 
of revegetation and associated management action in addressing these issues, which threaten the values of the iconic Swan 
Canning estuary. 
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Shark conservation hindered by lack of habitat 
protection
Charlotte A. Birkmanis1, Julian C. Partridge2, Leigh W. Simmons3, M. R. Heupel4 and Ana M.M. Sequeira5

1  The UWA Oceans Institute and School of Biological Sciences, The University of Western Australia, M092, 35 Stirling Highway, Crawley WA 6009, Australia
2  The UWA Oceans Institute and Oceans Graduate School, The University of Western Australia, M092, 35 Stirling Highway, Crawley WA 6009, Australia
3  Centre of Evolutionary Biology, School of Biological Sciences, The University of Western Australia, M092, 35 Stirling Highway, Crawley WA 6009, Australia
4  Australian Institute of Marine Science, PMB No 3, Townsville MC, Townsville, Queensland 4810, Australia and Centre for Sustainable Tropical Fisheries and 

Aquaculture & College of Science and Engineering, James Cook University, Townsville, Queensland 4811, Australia
5  IOMRC, UWA Oceans Institute, and School of Biological Sciences, The University of Western Australia, M092, 35 Stirling Highway, Crawley WA 6009, Australia 

The world’s shark populations are in decline, with conservation management efforts hampered by lack of knowledge of their 
habitat requirements and the geographic distribution of their preferred habitats. Here, we used shark occurrence records 
collected by commercial fisheries to determine habitat suitability, the location of suitable habitat for sharks within the Australian 
continental Exclusive Economic Zone (EEZ), and quantify the amount of suitable habitat within existing marine protected areas 
(MPAs). We developed generalised linear binomial models using proportional occurrences of sharks as a response variable for 
Lamnidae (mackerel), Alopiidae (thresher), and Carcharhinidae (requiem) sharks. Additionally, we aggregated species from 
the Lamnidae and Carcharhinidae families. Using a set of environmental predictors known to affect shark occurrence, we found 
that models including temperature and turbidity were ranked highest in terms of their ability to predict shark distributions, 
with high potential for these sharks to be impacted by climate change. We used these results to identify geographic regions 
where habitat was most suitable for pelagic sharks within the Australian EEZ. Our results revealed varying family-specific 
patterns, with suitable habitat particularly under-represented in no-take zones within MPAs and located in areas exposed to 
fishing pressure, potentially increasing the vulnerability of these pelagic shark species. 

 

Modelling intertidal elevation and coastal change at 
continental scale using Digital Earth Australia
Robbi Bishop-Taylor1, Stephen Sagar1 and Leo Lymburner1

1  Geoscience Australia, 101 Jerrabomberra Ave, Symonston, ACT 2609 

Intertidal environments support important ecological habitats and provide many economically significant ecosystem services, 
but face increasing threats from coastal erosion, land reclamation, and sea level rise. Accurate intertidal elevation data is 
critical for studying and conserving these coastal ecosystems, however this data has to date been expensive and challenging 
to obtain across the intertidal zone of a continent the size of Australia. Here we present an earth observation (EO) approach 
for generating satellite-derived elevation data based on the 30-year Landsat archive managed within Digital Earth Australia. 
Our approach combines automated image compositing, tidal modelling and waterline delineation, allowing us to model over 
15,387km2 of intertidal terrain across the entire Australian coastline with high accuracy against LiDAR and RTK GPS validation 
datasets. The resulting National Intertidal Digital Elevation Model (NIDEM) addresses a key gap between existing elevation and 
bathymetry datasets, and supports new use cases that require a detailed understanding of the three-dimensional topography 
of the intertidal zone, such as hydrodynamic modelling, coastal risk management and habitat mapping. We demonstrate how 
the analytical techniques underpinning NIDEM can also be combined to track coastlines consistently across time, potentially 
providing a powerful tool for identifying and monitoring hotspots of coastal erosion and change.
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The problem is smaller than you think: Mapping 
microplastics on Australian shorelines
Michelle Blewitt1, Scott P. Wilson2, Kylie Tymoszuk1, Mel Lui1 and Kate Keary3

1  Total Environment Centre, PO Box K61, Haymarket, NSW, 1240
2  Macquarie University, 12 Wally’s Walk, North Ryde, NSW, 2109
3  Brewongle Environmental Education Centre, 587 Chapel Hill Road, Sackville North, NSW 2756 

AUSMAP, the Australian Microplastic Assessment Project, is a nationwide programme using a citizen science approach to assist 
in addressing the issue of microplastic pollution. Launched in July 2018, AUSMAP is designed to collect scientifically valid data 
on the prevalence of microplastics in the Australian environment through a practical citizen science methodology.

To date, 75 surveys from 50 beaches around Australia has been completed. Preliminary results have demonstrated the variable 
nature of microplastics, both spatially and temporally. Data has found levels of microplastics ranging between zero and over 
1,200 items per m2 in various locations. The types of microplastics characterised are related to the catchment land-uses with 
obvious differences between estuarine and coastal sites. Storm events, prevailing winds and location appear to be major 
influences. The AUSMAP team are working with local authorities to assist in management of this issue. Findings and possible 
implications for management will be discussed. 

 

Regional oceanography drives humpback whale 
entanglement in Queensland shark-control nets
Jessica A. Bolin1, David S. Schoeman1, Carme Piza-Roca1 and Kylie L. Scales1

1  Global-Change Ecology Research Group, University of the Sunshine Coast, Sippy Downs, QLD, 4556 

Shark-control nets pose an entanglement risk to East Australian humpback whales during their annual migrations. Understanding 
entanglement risk requires knowledge of the mechanisms involved in whale navigation, and the influence of contemporaneous 
environmental cues, including the East Australian Current (EAC). This study provides a quantitative spatio-temporal analysis 
of associations between the position and strength of the EAC and the likelihood of entanglements in shark-control nets. We 
use remotely-sensed sea-surface temperature, and outputs from a data-assimilating ocean model, to develop algorithms for 
detecting the EAC using Principal Components Analysis, which are used to model the likelihood of humpback entanglement 
in Southeast Queensland. We find elevated risk of entanglement when the EAC inner edge was closer to shore, and when 
the physical gradient marking the inner edge of the EAC was poorly defined. Our results suggest humpbacks use the inner 
edge of the EAC as a navigational aid. Our findings can be integrated into management to improve predictive capacity of 
future entanglements, thus aiding and preventing whale injuries and fatalities. Our approach is applicable to other commonly-
entangled species, which could underpin a more holistic, data-driven approach to bycatch mitigation in the Queensland Shark 
Control Program, and other programs involving static fishing gear.
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Fish and habitat on the Echo Yodel pipeline: 
where are we now?
Todd Bond1 

1  The University of Western Australia, Stirling Hwy, Crawley, WA, 6009 

Oil and gas infrastructure is widespread throughout many of the World’s oceans and the resource-rich north-west shelf of Western 
Australia is no exception, with thousands of kilometers of pipeline linking extraction and processing facilities. Increasingly, offshore 
infrastructure is reaching the end of its productive life and faces decommissioning, where Australian policy favors full-removal. 
The Echo Yodel pipeline (EYP) is part of the Woodside Operated North West Shelf Project and is one such pipeline. Since 2016, a 
considerable amount of research has been undertaken on EYP using video footage collected by industry to understand how fish 
interact with this pipeline and its marine growth. Here, we discuss results from the most recent 2018 survey using an Automated 
Underwater Vehicle (AUV). We record habitat structural complexity, commercial fish species and explore how the fish and habitat 
assemblage has changed over 11 years. We discuss benefits in different survey methods (ROV, AUV, and Stereo-BRUVs) with 
regards to sampling fish and habitats, and survey methods industry may use in the future. Our research provides insight into the 
ecological role of offshore infrastructure to fish and marine growth, how this changes over time, and how scientists can work with 
industry to develop effective sampling techniques with evolving survey technology.  

 

The Ecological Consequences of Bathymetry for 
Fishes: A Global Synthesis
Hayden P. Borland1, Ben L. Gilby1, Christopher J. Henderson1, Thomas A. Schlacher1, Rod M. Connolly2 and Andrew D. Olds1

1  ANIMAL Research Centre and School of Science and Engineering, University of the Sunshine Coast, Maroochydore, QLD 4558, Australia
2  Australian Rivers Institute and School of Environment and Science, Griffith University, Gold Coast, QLD 4222, Australia 

Seafloor bathymetry can affect the abundance and diversity of animals, and ecosystem functioning, in most seascapes. Little 
is known, however, about the importance of different bathymetric features for fish assemblages, and it is not clear whether 
effects of bathymetry vary among ecosystems. We reviewed the global literature linking bathymetric variation to changes in fish 
assemblages (82 studies) and determined that seafloor complexity and relief can have widespread effects on fish diversity and 
abundance. There is, however, little agreement on the ecological significance of different bathymetric features. This is because 
bathymetry is measured with a multitude of terrain metrics (25 indices), and research is largely confined to coral and rocky 
reefs. By contrast, the ecological importance of bathymetry is rarely tested in coastal seascapes. To address this shortcoming, 
we examined the ecological effects of bathymetry in 29 estuaries in eastern Australia. Our results show that variation in the 
complexity and relief of estuarine substrates is correlated with changes in the composition of fish assemblages, but these effects 
differed to results from other seascapes with higher terrain complexity. We suggest that a deeper understanding of the ecological 
consequences of bathymetric change is needed to improve fisheries management and coastal conservation planning.
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Modelling regional futures at decadal scale: 
application to the Kimberley region
Fabio Boschetti1, Hector Lozano-Montes1 and J. Brad Stelfox2

1  CSIRO, Ocean and Atmosphere, IOMRC, The University of Western Australia, 35 Stirling Highway, Crawley, WA, 6009 
2  ALCES Group, Calgary, Alberta, Canada 

We address the question of how to provide meaningful scientific information to support environmental decision making at the 
regional scale and at the temporal scale of several decades in a network of marine parks in the Kimberley region of Western 
Australia. Where environmental sustainability is affected by slow-dynamics climate change processes and one-off investments 
in large infrastructure which can affect a region for decades to come, strategic, rather than reactive planning is necessary 
and prediction becomes more urgent than standard adaptive management. At the interface between future studies, socio-
economic modelling and environmental modelling, we define 18 scenarios of economic development and climate change 
impacts and five management strategies. We explore these potential futures using coupled models of terrestrial and marine 
ecosystem dynamics. We obtain a projection of the Kimberley marine system to the year 2050, conditional on the chosen 
scenarios and management strategies. Our results suggest that climate change, not economic development, is the largest 
factor affecting the future of marine ecosystems in the Kimberley region, with site-attached species such as reef fish at 
greatest risk. These same species also benefit most from more stringent management strategies, especially expansion of 
sanctuary zones and Marine Protected Areas.   

 

Automated census and spatial survey of southern 
rock lobster (Jasus edwardsii) using AUV collected 
benthic imagery
Nader Boutros1, Rishi Ramakrishnan, Oscar Pizarro1 and Stefan Williams1

1  Australian Centre for Field Robotics, The University of Sydney, Sydney, NSW 2006 

Autonomous underwater vehicles (AUVs) can be used to generate high-resolution 3D reconstructions of the seafloor over entire 
reefs. These reconstructions are generated by collecting and stitching overlapping benthic images, using information provided 
by the vehicle’s navigation sensors - a process called simultaneous localisation and mapping (SLAM). By collecting connected 
seafloor imagery, one can observe mobile benthic fauna across the survey site. However, typical AUV surveys can consist of 
thousands of images so manual annotation to produce a census of observed individuals can be prohibitively time consuming.

The proposed method uses a deep learning based image segmentation and classification approach to identify and locate 
J. edwardsii individuals in AUV survey images. Since these images are georeferenced during the SLAM process, detected 
individuals can be localised in 3D space. This information is used to determine whether individuals observed in overlapping 
images are unique, allowing for an accurate census of animals with no user input. Additionally, seeing as the individuals are 
georeferenced, their local habitat features can be investigated using the AUV generated seafloor reconstruction. 
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Leeuwin Journey: Engagement Insights from Developing 
a New Museum for Western Australia 
Jessica G. Brainard1 

1  Western Australian Museum, New Museum Project, 140 William Street, Perth, WA, 6000  

A New Museum for Western Australia will open its doors in 2020, including a 1,300-m2 gallery that celebrates the extraordinary 
aquatic and terrestrial biodiversity of the State. At the heart of this new gallery is Leeuwin Journey, an area dedicated to 
highlighting the precious marine habitats of Western Australia — from diverse filter feeder and coral reef communities of the 
tropical Kimberley to the weedy and rocky temperate reefs of the Southern Ocean. This lively presentation will explore the 
development of Leeuwin Journey as a marine science engagement case study, examining not only engagement with the public 
but also engagement with Western Australia Museum research staff in the exhibition development ‘journey’. 

This interactive session will present tips for effective marine science communication in a museum exhibition context as well as 
audience research findings that underscore the appeal of ‘behind-the-scenes’ content for museum visitors. The presentation 
will share examples of leveraging ARC funding opportunities to develop public outreach assets. In addition, participants 
will glean insights into partnering with diverse community stakeholders in the exhibition development process, including 
working with Aboriginal Traditional Owners, artists, and scientists to explore complementary understandings of the marine 
environment and efforts to inspire marine conservation action.

 

2D or not 2D: Is three-dimensional modelling required 
for passive dredging plume modelling?
Paul Branson1,2,3, Chaojiao Sun1,2, Des Mills4, Nick Mortimer1,2 and Jo Myers1,2

1  CSIRO Ocean and Atmosphere, Perth, Western Australia, 6009 
2  Western Australian Marine Science Institution (WAMSI), Perth, Western Australia, 6009
3  Oceans Graduate School, University of Western Australia, Perth, Western Australia, 6009
4  Consultant, Perth, Western Australia 

The predictive framework for dredging Environmental Impact Assessment (EIA) relies heavily on the predictions of the passive 
plume transport and fate derived from numerical advection-diffusion models. These models may be applied in a variety 
of different modes (i.e. 2D or 3D, online or offline) that trade-off (theoretical) accuracy against the computational cost of 
a simulation. In pragmatic terms, due to the typically time-constrained context of an EIA, the increased computation cost 
comes at the expense of sampling (through the number of scenarios) the variability and uncertainty inherent in the dredging 
program (source terms) and environmental forcing. Therefore adequate justification for the use of three-dimensional models 
is necessary if three-dimensional modelling is to become standard practice in EIA.

We present analysis of field observations and a numerical hindcast of the Wheatstone dredging campaign near Onslow to 
investigate if evidence of three-dimensionality was present. An idealised model study is undertaken to assess the degree 
to which the (necessarily) coarse scale hydrodynamic models are able to resolve differences in the near sea-bed light and 
sediment concentration pressure fields due to the inclusion of the vertical coordinate in the model. The results of this study 
have informed the development of numerical modelling guidelines for dredging environmental impact assessment.
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Temperate mesophotic reefs: assessing anchor scour 
by merchant vessels as a disturbance agent in the 
Hawkesbury Shelf Marine Bioregion
Allison Broad1, Matthew Rees2, Tim Ingleton3 and Andy Davis1,

1  School of Earth, Atmospheric and Life Sciences, University of Wollongong, NSW 2522 AUSTRALIA
2  NSW Department of Primary Industries, Marine Ecosystem Unit, Fisheries Research, PO Box 89, Huskisson, NSW 2540 Australia
3  Waters, Wetlands and Coasts, NSW Office of Environment and Heritage, NSW AUSTRALIA 

Recent seabed mapping and imagery has revealed extensive mesophotic reef (>40m depth) in the NSW Hawkesbury 
Shelf Marine Bioregion. At the southern limits of this bioregion, mesophotic reef appears significantly more abundant than 
previously thought. These reefs, featuring extensive sponge, cnidarian and kelp assemblages, provide structural complexity 
and ecosystem services that supports coastal zone health. Some reefs in this region are routinely exposed to disturbance 
from anchors and chains that hold large merchant vessels (~200m length) prior to entering port. The risk to the marine 
environment and Blue Economy has been largely overlooked and potential impacts remain unknown. Using Towed Underwater 
Video (TUV) we examine the benthic communities exposed to anchor disturbance from merchant vessels in the Wollongong 
region and compare these to nearby reference locations. This is the first research that investigates merchant vessel anchoring 
as a disturbance agent to benthic communities on rocky reefs. Further, it sheds light on a poorly documented biota on these 
mesophotic reefs. We anticipate this research will assist decision makers, spatial planners and marine managers to identify 
areas of high conservation while also considering the development of Australia’s Blue Economy. 

 

A southwest estuary in a changing climate – summer 
flow events in the Hardy-Blackwood Estuary
Joanna Browne1, Marta Sanchez Alarcon1, Catherine Thomson1 and Adam Acosta1

1  Department of Water and Environmental Regulation, Government of Western Australia, Australia 

Estuaries are highly susceptible to climate changes, with their multiple climate drivers all predicted to change. In south-
western Australia, increasing temperatures, decreasing rainfall and more frequent and extreme weather events are predicted. 
We studied long-term monitoring datasets from the Hardy-Blackwood estuary system. The estuary is comprised of the shallow 
Hardy Inlet and the lower reaches of the Scott and Blackwood rivers. While the Hardy Inlet is generally well-mixed and healthy, 
there are issues with low oxygen levels, high nutrients and algal blooms further upstream. A pattern of reduced flows was 
evident in the last three decades. Unusual summer rainfall-flow events in 2016 and 2017 were investigated in relation to flow, 
physical factors including salinity and dissolved oxygen, nutrients, chlorophyll, algal blooms and fish kills. A fish kill occurred 
during the unusual summer 2016 rain-flow event. Following the 2017 event, nutrient concentrations remained high for five 
months in the upper parts of the estuary while they dropped within weeks in the lower part of the estuary. Phytoplankton 
composition was also affected, and a Lyngbya sp bloom was reported. These unusual years are compared to other years within 
a long-term dataset between 1990 and 2019. 
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Observations and modeling of waves and currents in 
Albany, WA
Mark L. Buckley1,2, Jeff E. Hansen1,2,3, Ryan J. Lowe1,2,4, Michael V. W. Cuttler1,2,4, Rebecca H. Green1,2,4 and Francois Dufois5

1  Wave Energy Research Centre, The University of Western Australia – Albany Centre, 35 Stirling Terrace, Albany, WA, 6330
2  Oceans Graduate School and UWA Oceans Institute, The University of Western Australia, M004, 35 Stirling Highway, Crawley, WA, 6009
3  School of Earth Sciences, The University of Western Australia, M004, 35 Stirling Highway, Crawley, WA, 6009
4  ARC Centre of Excellence for Coral Reef Studies, The University of Western Australia, M004, 35 Stirling Highway, Crawley, WA, 6009
5  IFREMER Dyneco-Dhysed, Brest, France  

The southern coastline of Western Australia holds one of the world’s most abundant wave energy resources, yet the 
oceanography of the region remains largely unstudied. The COAWST modeling system was used to develop a coupled wave 
(SWAN) and circulation (ROMS) model of the Albany region, where a commercial wave energy development site has been 
established in Torbay. The model includes an outer 140 km x 80 km domain with 500 m horizontal resolution and a nested 
60 km x 30 km grid with 150 m horizontal resolution. Both grids use 40 vertical sigma layers. The refined grid is necessary 
to resolve the complex bathymetry and unique coastal processes present in the region. Model results are compared with 
observations of wave conditions and surface currents from a deep water wave buoy located on the edge of the continental 
shelf ~100 km southwest of Albany, and with wave buoy and AWAC observations from within Torbay. Hindcast simulations 
were used to understand regional and local circulation patterns, including the intrusion of warm currents into Torbay, which 
were observed by an AWAC to have depth averaged currents of up to 0.2 m/s and raise water temperatures by 1o C for 8 hours. 
The coupled model will be used to understand the regional oceanography of Albany and inform the design and placement of 
wave energy converters, which will be deployed in Torbay. 

 

How to achieve and monitor success in coastal wetland 
restoration? A global review
Christina Buelow1 and Nathan Waltham1

1  Centre for Tropical Water and Aquatic Ecosystem Research (TropWATER), James Cook University, Townsville QLD 4814 

Over 50% of the world’s coastal wetlands have been degraded or lost, diminishing their ability to provide highly valuable 
ecosystem services such as carbon sequestration, nutrient cycling, and fisheries productivity. Since the advent of restoration 
ecology in the mid-20th century, managers have attempted to restore coastal wetland ecosystem functions and services, 
but success is not a guarantee. To understand how best to achieve and monitor success, we conducted a systematic review 
of coastal wetland restoration projects worldwide. Given the abundance of indicators available for monitoring ecosystem 
trajectories following restoration, we evaluated what constitutes ‘success’ and how best to quantify it. Furthermore, we 
assessed relationships between restoration success and project development (i.e. stakeholder involvement, objective-setting, 
and funding) to determine which factors are most important for achieving restoration goals. Results highlight that choosing 
appropriate indicators for measuring and monitoring restoration success are dependent on what ecosystem component is 
targeted for restoration, and what stakeholder values are linked to project objectives. Also, engagement of local communities is 
key to successful restoration on a small scale, but larger scale projects require a diverse set of stakeholders to secure additional 
funding and resources. Finally, we provide recommendations for achieving and monitoring coastal wetland restoration success. 
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First evidence supporting the classification of Geographe 
Bay as a southern right whale aggregation area  
Chris Burton1, Chandra Salgado-Kent2,3,4, Brodee Elsdon4, Ian Wiese and Blair Ranford

1  Western Whale Research, Dunsborough, WA, 6281
2  Oceans Blueprint, Coogee, WA, 6166
3  Edith Cowan University, Joondalup, Australia
4  Curtin University, Bentley, WA, 6102 

While southern right whale (SRW) are recovering post 20th century whaling, the species is still endangered in Australia. The 
Australian SRW Conservation Management Plan (2011-2021) identifies monitoring abundance, population trends and habitat 
occupancy as priorities for the species’ recovery and management. This study aimed to assess whether SRW’s Austral winter 
occupancy of Geographe Bay (Western Australia) warrants classification as a recognised aggregation area. Opportunistic land 
and drone-based photos of SRW were matched over an eight-year period to identify the minimum number of SRW and nursing 
mothers using the bay. More than 40 unique individuals were identified over the eight-year period, including >10 nursing 
females. At least 2-7 nursing mothers were recorded during five of the years. Limited effort was undertaken during years with 
no nursing mothers recorded. In 2018, with increased effort and drone use, the highest number of SRWs was recorded, with 
preliminary numbers including >20 individuals, 8 of which were nursing mothers. In addition, two mating events were captured 
on drone footage. Based on this study, at a minimum there is evidence for classification as an emerging aggregation area; with 
SRWs occupying the bay every year since 2010, including 2-4 nursing mothers during >half the winters. If effort is increased, 
emerging evidence may well place Geographe Bay as meeting criteria for classification as a small established aggregation area 
(reliably occupied yearly with <5-10 calving females). By correctly classifying Geographe Bay, an accurate description of its 
conservation values can effectively guide marine reserve and conservation area establishment through bioregional plans and 
state processes to meet requirements of recovering SRWs.

 

A Risk Assessment Framework as In Support for 
the Management of the Salmon Aquaculture In 
Southern Chile
Rodrigo Bustamante1

1  CSIRO Oceans and Atmosphere, 306 Carmody Rd, St Lucia, Brisbane, QLD 4072, Australia 

Salmon aquaculture is strongly embedded in socioecological systems and strongly relies on and interacts with both the social 
and ecological systems that surround it. As production continues to increase worldwide, there is a need to develop tools which 
can support decision making in the industry with the aim of ensuring sustainability.  

In this research we have developed a structured risk assessment framework to evaluate risk from and to aquaculture production. 
This tool is designed to support operational, tactical and strategic decision making. The framework contains three levels of 
risk assessment designed for rapid quantitative identification and prioritization of risk factors (Level 1), semi-quantitative 
evaluation of risk to production from the environment and husbandry practices at weekly and farm scales (Level 2). Level 
3 provides a whole of the system risk assessment to assess aquaculture-environment interactions, and risk associated with 
scenarios of future development and operation (Level 3). The three levels are fed with data from surveys of expert opinion 
(Level 1), environmental models (water quality, hydrodynamic and connectivity), and public / industry monitoring systems 
(geographic, sanitary, environmental, economic and census-level).

The comprehensive assessment carried out in Level 1 through expert consultation (involving approximately ~50 regional and 
disciplinary experts) allowed for the identification and prioritization of risk factors pertaining to fish health and local benthic 
quality (influenced by deposition of organic wastes). The valuation of intrinsic (farming practices and husbandry conditions) 
and extrinsic (environmental) risk factors in Level 2 is expected to allow prioritization of operational responses and resource 
allocation as a function of different types and sources of risk. Level 3 shows the potential effects of increasing frequency of 
harmful algal blooms in Southern Chile, and how the expansion of the industry in Chile may impact benthic resources and the 
sense of place of local communities. In addition, it identifies ‘wicked problems’ created by interactions with other industries 
operating in the system – issues that will be insolvable by single industry responses.
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Drivers of spatiotemporal variation in activity and 
habitat use patterns of a large coastally dependent 
elasmobranch
Evan Byrnes1,2, Ryan Daly2,3, Clare Keating-Daly2 and Adrian Gleiss1

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, South St. Murdoch, WA 6150
2  Save Our Seas Foundation, D’Arros Research Centre, Geneva Switzerland
3  South African Institute for Aquatic Biodiversity (SAIAB), Private Bag 1015, Grahamstown 6140, South Africa 

Activity represents a major portion of animals’ energy budget, accounting for up to 50% of daily energy expenditure in fishes. 
As such, quantifying daily activity provides a valuable unit of measure for assessing how environmental change impacts wildlife. 
Traditionally, activity levels of fishes have been estimated from fishing data and positional biotelemetry data; all of which have 
limited spatial (often 500+ m accuracy) or temporal (fish tracked at infrequent intervals) resolution, making it impossible to 
examine the mechanisms driving fine-scale patterns. However, the development of high frequency animal-bourne sensors that 
directly measure activity and behaviour now allows for such investigations. Using multichannel data loggers, we quantified 
fine-scale (sub-second) activity and movements of sicklefin lemon sharks and examined mechanisms driving spatiotemporal 
variation. Activity was highest at crepuscular high tides and coincided with more tortuous movements, suggesting that sharks 
moderated behaviours to opportunistically feed in shallow habitats. Despite the availability of deeper and potentially more 
energetically favourable waters, sharks surprisingly restricted their habitat use to extremely shallow (<1m) waters. Our study 
highlights the utility of biologgers for developing more cohesive understandings of marine animal ecology and has important 
implications for coastal development and fishing regulations that should be considered in management decisions. 

 

Big Data Methods Reveal Behavioural Drivers of Shark 
Movement Patterns 
Hannah J. Calich1, Neil Hammerschlag2, Charitha Pattiaratchi1 and Ana M.M. Sequeira3

1  Oceans Graduate School, University of Western Australia, 35 Stirling Hwy, Crawley, WA 6009, Australia
2  Shark Research and Conservation Program, University of Miami, 4600 Rickenbacker Causeway, Miami, Florida, 33149, USA
3  School of Biological Sciences, University of Western Australia, 35 Stirling Hwy, Crawley, WA 6009, Australia 

Twenty-six percent of migratory cartilaginous fish are threatened globally by rapidly expanding anthropogenic threats. Within the 
Western Atlantic Ocean, tiger (Galeocerdo cuvier), great hammerhead (Sphyrna mokarran), and bull sharks (Carcharhinus leucas) 
are bycatch species in U.S. commercial fisheries. Identifying the movement patterns of these species and understanding their 
behavioural drivers can help support the development of management plans to reduce unintentional shark-fishery interactions. 
We analysed the movement patterns of these animals using tracking data from 96 sharks equipped with SPOT satellite tags in 
the Western Atlantic Ocean and Gulf of Mexico, and applied analytical methods commonly used in big data approaches. These 
included analyses of probability density functions of displacements and occupancy, and tests of predictability and tortuosity. 
Results show interspecific variations in the movement patterns of these animals and provide insights to how varying resource 
conditions in different habitats may affect their movements. Understanding the behavioural drivers of shark movement patterns 
will help improve our ability to predict and understand where shark-fishery interactions are likely to occur and will aid in the 
development of effective conservation management plans for these and other migratory marine species. 
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Coastal Garbage Patches in Ashmore Reef, 
Western Australia
Bruna Calmanovici1,2, Julia Reisser1,2, Adam Jolly1 and Charitha Pattiaratchi2

1  Minderoo Foundation, Dalkeith, Perth, WA, 6009
2  Oceans Institute, University of Western Australia, Perth, WA, 6009 

Plastic waste production around the world is increasing rapidly and a major proportion of it ends up in natural environments 
and oceans. Therefore, it is crucial to assess marine plastic sources, accumulation and impacts to wildlife, economies and 
human health. Here, we estimate quantities and characteristics of sea surface plastics in two north-west Australian sites: Long 
Reef and Ashmore Reef. These areas were surveyed with net tows and drone surveys conducted from the 18th of September 
to the 7th of October 2018. Plastics found were predominantly made of polyethylene and polypropylene films, with a high 
proportion coming from international sources. We found zones within the Ashmore Reef Marine Park with very high plastic 
concentrations, comparable to what has been recorded in the so-called oceanic ‘garbage patches’. It seems that these plastic 
pollution hotspots are formed within coastal accumulation zones such as fronts and eddies; here we propose to call them 
coastal ‘garbage patches’. We observed a few animals inhabiting these garbage patches, including fish sheltering in plastic 
pieces and sea turtles feeding upon accumulated material. This study is part of a broader plastic pollution monitoring program, 
aiming to characterize sources, distribution and impacts of plastic pollution in the Indian Ocean. 

 

“Don’t Forget What’s Important to Me!” 
Assessing All Values to Create an Effective Marine 
Biosecurity Risk Model
Marnie L. Campbell1,2, Chad L. Hewitt1,2 and Paola Rodriguez Salinas2

1  Murdoch University, 90 South Street, Murdoch, Western Australia, 6150, Australia 
2  University of Waikato, Private Bag 3105, Hamilton 3240, New Zealand 

Successful management of introduced marine species requires researchers and managers to be ready to immediately react 
to new incursions. To be truly nimble or agile, biosecurity needs to pro-actively establish action plans and create tools that 
provide aid in making effective decisions in a timely manner. These decisions must be agreeable to politicians and the public. 
We created a series of biosecurity risk models that are used to make decisions across a range of biosecurity scenarios, from 
pre-border to post-border. These models offer the ability to examine all values: ecological, economic, social and cultural, and 
are designed to be interchangeable with different regions and countries. As a case study, underpinning the risk models is a data 
set that spatially represents all of New Zealand and provides a 21st century snap-shot of the publics (including stakeholders, 
academics, researchers, and managers) opinions and concerns for marine and coastal areas. As such, the new risk models 
are based upon a foundation of important, relevant, and statistically robust data. Finally, we discuss how such models can be 
applied to other countries, thus providing an opportunity for a unified and global risk model for marine biosecurity.

Abstracts: Oral



AMSA2019 Program Handbook 69

Marina stopped! The role Little Penguins played in 
this decision in WA, and their feature in other coastal 
development proposals
Belinda Cannell1,2

1  University of Western Australia, Stirling Hwy, Crawley, 6009
2  Murdoch University, South St, Murdoch, 6150 

Little Penguins are probably the smallest of the marine megafauna but they can pack a mighty punch! Whilst they are not 
endangered globally, they are locally. There are two edge of range Little Penguin colonies in the Rockingham region that are 
under increasing threat from urbanization, industry and extreme climate variability. A long term study of the foraging habitat of 
breeding penguins from both colonies has identified important coastal areas, up to 200 km away. Hence, proposals for coastal 
developments such as ports are now having to incorporate their potential impacts on Little Penguins.  Additionally, the research 
has revealed core foraging habitat that had been approved for a marina development. With a concerted effort from lobby groups 
and the scientific community, based largely on the impact of the marina on penguins, the marina’s approval was rescinded. These 
cases highlight the role that research on a small megafauna has on the big picture for coastal management along the WA coast. 

 

Can crustose coralline algae growing on intertidal 
limestone platforms keep pace with sea level rise?
Melissa Capill1, Nicola Browne2 and Mick O’Leary3

1  BMT, 20 Parkland Rd, Osborne Park, WA 6017
2  Curtin University, School of Molecular and Life Sciences, Bentley, WA 6102
3  The University of Western Australia, School of Earth Sciences, Crawley, WA 6009 

Rottnest Island, Western Australia is surrounded by extensive intertidal limestone platforms that reduce the energy of swells 
propagating into nearshore environments. Rising sea levels will potentially reduce the shoreline protection these features 
provide, accelerating erosion and increasing the risk of inundation. Growth rates of crustose coralline algae (CCA) were 
measured on caged and uncaged settlement tiles to determine whether CCA on the intertidal limestone platforms at Rottnest 
Island accrete at a rate sufficient to match predicted sea level rise. We found that the capacity for CCA to provide enough bio-
substrate for vertical rock platform accretion at a rate comparable to predicted sea level rise is limited. This was largely due to 
competition for space over time with other algal species. Despite the negative finding, the study provides an understanding of 
biological and physical drivers controlling the development of CCA in temperate environments and insight into how Rottnest 
Island’s coastlines will respond under rising sea levels. 
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Recovery of invertebrate stocks from an extreme 
marine heatwave in Western Australia and factors 
affecting their recovery
Nick Caputi1, Mervi Kangas1, Arani Chandrapavan1, Anthony Hart1, Ming Feng2, Maxime Marin2 and Simon de Lestang1 

1  Western Australian Fisheries & Marine Research Laboratories, Department of Primary Industries and Regional Development, PO Box 20, North Beach, 
WA 6920, Australia 

2  CSIRO Oceans and Atmosphere, Indian Ocean Marine Research Centre, Crawley, WA 6009, Australia  

Western Australia’s extreme 2011 marine heatwave had a major effect on the marine ecosystem and after seven years only 
some parts of the ecosystem have recovered. Abrolhos Is. and Shark Bay scallop fisheries (closed for 3-5 years) and the Shark 
Bay crab fishery (closed for 18 months) have shown some improvement due to better environmental conditions and protection 
of spawning stock. Roe’s abalone suffered catastrophic mortality near the centre of the heatwave in the mid-west coast but has 
not recovered as the spawning stock remains very low. The Perth abalone stock, which was outside the peak heatwave area, 
had a major stock reduction but remained opened with reduced catches. The heatwave had a marked indirect effect on brown 
tiger prawns in Exmouth Gulf due to loss of seagrass habitat. It also resulted in a decline in western king prawn recruitment in 
Exmouth Gulf but an improved recruitment in the cooler waters of Shark Bay. Western rock lobsters near the heatwave peak 
also appear to have been indirectly affected and have not recovered. Factors influencing the recovery rate from the heatwave 
included: species near their upper temperature range and/or sensitive to warming temperatures; spatial overlap between 
the warming event and species distribution; whether spawning stock was affected to the point of recruitment impairment; 
life-cycle duration of invertebrate (or habitat) species affected; and management intervention. This study highlights the value 
of early identification of the event and its effect on fisheries and of having flexible harvest strategies for early management 
intervention. This is particularly important, as long-term increases in water temperatures will increase the frequency of marine 
heatwave events giving fisheries stocks less time for recovery.

 

Quantifying Shark Depredation in Western Australia’s 
Mackerel Managed Fishery and Understanding the 
Factors Which Influence it
Harrison Carmody1, Timothy Langlois1,2, Jonathan Mitchell1,2, Paul Lewis3, Gary Jackson3 and Dianne McLean4

1  School of Biological Sciences, The University of Western Australia, 35 Stirling Highway, Perth, Western Australia, 6009
2  The Oceans Institute, Indian Ocean Marine Research Centre, Cnr. of Fairway and Service Road, Crawley, Western Australia, 6009
3  Western Australia Fisheries and Marine Research Laboratories, Department of Primary Industries and Regional Development, Government of Western 

Australia, Hillarys, Western Australia, 6025
4  Australian Institute of Marine Science - Perth, Indian Ocean Marine Research Centre, Level 3, Cnr. of Fairway and Service Road 4, Crawley, Western 

Australia, 6009 

Shark depredation, where a fishing catch is partially or completely consumed by a shark before retrieval by the fisher, occurs in 
commercial and recreational fisheries globally. This behaviour, among other issues, causes additional mortality of targeted fish 
species which in most cases goes unrecorded. Anecdotal reports suggest that shark depredation may be increasing in frequency 
for both commercial and recreational fisheries in Western Australia. To verify this, and to better understand the factors influencing 
this behaviour including its temporal and spatial variation, this study analysed 13 years of fishery-dependent commercial daily 
logbook data for the Mackerel Managed Fishery (MMF), collected from 2006 to 2018 where shark depredation had been recorded. 
This data included a total of approximately 13000 fishing sessions from 32 fishers across the fishery, ranging from Geraldton to 
the Western Australia-Northern Territory border. Surveys of MMF fishers, some of whom have been operating for over 30 years, 
were also conducted to ascertain their perceptions of depredation. This study provides one of the most extensive quantitative 
assessments of depredation within a commercial trolling fishery in Australia. The results, whilst helping inform management of 
the MMF, will also provide important information on depredation to the broader scientific and fishing community.  
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Developing a System of Environmental-Economic 
Accounts for Port Phillip Bay & Western Port
Paul Carnell1, Reiss Mcleod2, Simon Reeves3, Mary Young4, Mark Eigenram3, Carl Obst3, Jaya Kelvin1, Holger Janes1, 
Alejandro Navarro4, Peter Macreadie1, Daniel Ierodiaconou4 and Emily Nicholson1

1  Centre for Integrative Ecology, School of Life and Environmental Sciences, Faculty of Science Engineering and Built Environment, Deakin University, 
Burwood, Victoria 3125, Australia

2  IDEEA Group. 809/39 Queen st, Melbourne
3  The Nature Conservancy, Adelaide Office, 451 Pulteney Street, Adelaide SA 5000, Australia
4  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin, University, Warrnambool, Victoria 3280, Australia 

Coastal wetlands support are highly productive ecosystems that support a high biodiversity, and provide a range of ecosystem 
services. There has been a particular focus in recent years to value the range of ecosystem services coastal ecosystems 
provide. However, this is often done using a number of different methods at different spatial scales. The United Nations’ 
System of Environmental-Economic Accounting (SEEA) provides an approach to overcoming this challenge. The SEEA, using 
a spatial approach to measurement, provides a framework to make the connection between marine ecosystem assets and 
services to describe the relative importance of locations in the seascape and the connection to people in a recognised and 
coherent way. The SEEA can be used to describe a comprehensive set of accounts that organise a wide range of environmental 
and economic data in a coherent manner. Importantly, the accounts are designed to support direct connection with standard 
economic and financial accounts of governments and business. This link to financial accounts allows for the connection 
between environmental information with investment and decision-making analysis. Here we present the development of a 
SEEA based on data collected and collated in Port Phillip Bay and Western Port.   

 

WWII Shipwrecks: Ecological Time Bombs?
Matt Carter1, Chis Sellman1 and Allison Sellman1

1  Major Projects Foundation, Mayfield, Newcastle, NSW, 2304 

During the Second World War over 3000 ships were sunk throughout the Pacific Ocean. The legacy of this conflict is still being 
felt today, with an unconfirmed number of potentially polluting wrecks (PPWs) still containing oil and unexploded ordinance. 
Having been underwater for over 70 years, many of these wrecks have corroded to the point where they regularly release oil 
into their surrounding ecosystems, while others are yet to rupture. Aware of the increasing risk that these wrecks pose, the 
Major Projects Foundation in 2018 purchased the former New Zealand Navy Diving Vessel HMNZ Manawanui as an expedition 
vessel. With the vessel newly renamed MV Ocean Recovery, and with a Memorandum of Understanding with the University of 
Newcastle and 21 Pacific island nations, the Major Projects Foundation is dedicated to gathering robust data on the condition 
of PPWs throughout the Pacific. Using a combination of cutting edge and industry standard technology, high-risk wrecks will 
be surveyed and assessed, with the information used to aid in the management of these sites and to educate and mobilise the 
public and policy makers to the risk these PPWs pose to ocean ecosystems.
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Defining seagrass desired state: A framework for 
evaluating environmental management outcomes in 
the Great Barrier Reef World Heritage Area
Alex Carter1, Catherine Collier1, Michael Rasheed1, Len McKenzie1, Rob Coles1, James Udy2, Jon Brodie3, Michelle Waycott4, 
Katherine O’Brien5, Megan Saunders5, Matthew Adams5, Katherine Martin6, Carol Honchin6, Caroline Petus1 and Emma Lawrence7

1  Centre for Tropical Water & Aquatic Ecosystem Research (TropWATER), James Cook University, Cairns, QLD, 4878
2  School of Earth, Environmental and Biological Sciences, Queensland University of Technology, Brisbane, QLD, 4001
3  ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, QLD, 4811
4  School of Biological Sciences, The University of Adelaide, Adelaide, SA, 5005
5  School of Chemical Engineering, The University of Queensland, Brisbane, QLD, 4072
6  Great Barrier Reef Marine Park Authority (GBRMPA), Townsville, QLD, 4810
7  Data61, Commonwealth Scientific and Industrial Research Organization (CSIRO), Dutton Park, QLD, 4067 

Achieving the goals set by management agencies for an area requires ecological targets to prioritize management activities 
and allow assessment of progress. A “desired state” target cannot be simple or overarching, but needs to consider the range 
of species assemblages and habitats. The Great Barrier World Heritage Area (GBRWHA) includes one of the world’s largest 
and most diverse seagrass ecosystems. We examined over 8000 observations of annual monitoring data (2007-2017) to 
determine seagrass desired state for Cleveland Bay, north-eastern Australia. We used multivariate regression trees and 
Tweedie-distribution generalized linear models to: (1) define seagrass communities based on presence/absence of seven 
seagrass species plus habitat conditions, and (2) calculate the desired state of each community’s biomass and spatial extent 
using “reference years” where seagrass condition was best. We identify a number of important factors when defining desired 
state that are relevant to setting ecological targets for other locations. These include the importance of good reference data 
and spatial frameworks to stratify analyses. We discuss how we are expanding this research to the GBRWHA scale. Our 
approach allows setting desired state targets in complex and dynamic benthic marine habitats. 

 

Evaluating Met-ocean and Anthropogenic Influences 
on Turbidity in the Exmouth Gulf using 20 Years of 
MODIS Imagery
Paula Cartwright1, Peter Fearns2, Mick O’Leary1 and Ryan Lowe1

1  University of Western Australia, 35 Stirling Hwy, Crawley WA 6009
2  Curtin University, Kent St, Bentley WA 6102 

Turbidity from suspended particulate matter can threaten important marine habitats such as coral reefs and seagrasses. The 
Exmouth Gulf in north Western Australia is home to a rich array of marine habitats and fauna yet also displays a highly variable 
turbidity regime, both spatially and temporally. What is unclear however, is the extent of contribution to turbidity from various 
met-ocean and anthropogenic influences. Here we apply a turbidity algorithm to 20 years of remotely sensed images to 
analyse variation in this environmentally important water quality parameter. Contributions to turbidity by tides, wind forcing, 
currents and swell, as well as the influence of bathymetry and habitat disturbance from prawn trawling, are investigated by 
mapping correlation coefficients at each pixel for the entire time series. This information will be used as part of a broader study 
into benthic habitat distribution and resilience under future climate forcing scenarios using a machine learning application to 
assess potential ecological outcomes.
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Improving the knowledge-base of Indo-Pacific 
bottlenose dolphins in the Swan-Canning Riverpark 
(Western Australia) by combining scientific systematic 
surveys with citizen science
Delphine Chabanne1, Chandra Salgado Kent2, Sarah Marley3, Nahiid Stephens1, Hugh Finn4, Marnie Giroud5 and Jason Menzies6

1  Murdoch University, South Street, Murdoch, WA, 6150
2  Edith Cowan University, Joondalup Drive, Joondalup, WA, 6027
3  University of Portsmouth, PO1 3AH, UK 
4  Curtin University, Kent Street, Bentley, WA, 6102
5  Eco Gecko – Environment & Design, Chittering, WA, 6084
6  Department of Biodiversity, Conservation and Attractions, Dick Perry Avenue, Kensington, WA, 6151  

Over recent decades, citizen science has provided a wealth of data on the distribution and abundance of flora and fauna. While 
citizen science surveys can be biased, they are often the only means for collecting prohibitively expensive data. This study 
aimed to demonstrate the power of combining long-term opportunistic citizen science data with sparser, planned systematic 
surveys to extend current knowledge of Indo-Pacific bottlenose dolphins (Tursiops aduncus) in the Swan-Canning Riverpark, 
Western Australia. In 2009, during a year that experienced six Riverpark dolphin mortalities, the citizen science program 
Dolphin Watch was launched; and to date has trained over 1300 citizen scientists that record dolphin presence/absence and 
sighting information. Results from scientific surveys over the last eight years defined a stable dolphin community size of 28 
(± 1) individuals including calves. Dolphins show high residency confirmed through rates of reimmigration of 0.90 (± 0.7) and 
survival of 0.88 (± 0.04). Although habitat use throughout the estuary varies among individuals, Dolphin Watch observations 
indicate that the community has used the entire estuary and Swan River upper reaches over the last decade and consistently 
occupies select areas more frequently. Together, the citizen science and survey data indicated that the Riverpark provides 
critical habitat to a relatively small, vulnerable, but currently stable, dolphin community. For marine mammals inhabiting urban 
areas, such as Riverpark dolphins, combining platforms provides a better ecological understanding from which to monitor 
indicators of health in a changing environment. As an effective model for improving long-term management, Dolphin Watch 
has now expanded to Mandurah and Broome, Western Australia. 

 

The impacts of the 1999 and 2011 marine heatwaves 
on the performance of saucer scallop fisheries around 
Western Australia 
Arani Chandrapavan1, Mervi Kangas1, Nick Caputi1 and Sharon Wilkin1

1  Department of Primary Industries and Regional Development, WA 

In 1999, a strong La Niňa event caused the first “Western Australia 1999 marine heatwave (MHW)” Category 3 (Severe). It 
lasted 132 days and peaked during April-August, causing cooler winter sea surface temperatures (SSTs) to be raised by 2-3°C. 
The second was the “Western Australia 2011 MHW” Category 4 (Extreme) lasted 66 days and peaked during the 2010/11 
summer causing SSTs to increase by 2-5°C. The impact of these MHWs on saucer scallop fisheries was examined to understand 
future sustainability and inform the management of these valuable resources. The timing of both MHWs on the south coast 
coincided with the juvenile phase, where above-average SSTs are associated with higher catches the following year. At the 
Abrolhos Islands and Shark Bay, the timing was associated with peak spawning, where above-average SSTs were associated 
with lower recruitment during 1999 and recruitment failures in 2011. Favourable environmental conditions since the MHWs and 
precautionary management have resulted in different recovery rates in these fisheries. However, climate driven regime shifts 
and extreme events appear to lower the resilience of scallops at its northern limit. Increasing water temperatures, may exceed 
scallop critical thermal tolerance range, impairing recruitment and reducing fishery performance over time. However, at its 
southern range there is potential for increased productivity and opportunities to expand the fishery.  
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New science informing effective management of 
the often overlooked deep-water seagrasses of 
tropical Australia
Katie Chartrand1, Michael Rasheed1, Catherine Bryant1, Mathieu Pernice2 and Peter Ralph2

1  Centre for Tropical Water & Aquatic Ecosystem Research (TropWATER), James Cook University, Cairns, QLD, 4878
2  Climate Change Cluster, University Technology Sydney, Ultimo, NSW, 2007 

Over the last ten years, increased focus on protecting tropical seagrass communities adjacent to port facilities, particularly 
along the Great Barrier Reef coastline, has led to active management efforts to avert losses from acute and chronic stressors. 
Progress in defining critical light thresholds for a number of species has been regarded as best-practice for managing dredging 
activities for port expansions and maintenance. A recent study into the lesser studied deep-water seagrasses found these 
plant communities have the potential to provide a significant role in storing organic carbon over vast areas of the GBR Lagoon. 
In order to better understand the growth dynamics and how best to manage these potentially valuable blue carbon sink 
communities, we investigated the growth attributes and adaptation of deep-water (>10m) seagrass communities within three 
distinct meadows growing in the North and Central GBR. We measured the trends in above-ground biomass, seed banks, and 
environmental cues including light (quantity and quality) and temperature over a four-year period. We will discuss how a “one-
size-fits-all” model for measuring impacts (i.e. light thresholds) to seagrasses can be problematic for these often over-looked, 
opportunistic species and what strategies can deliver positive outcomes for deep-water communities. 

 

Blue carbon potential quantified through 
chronosequence of temperate mangrove colonisation
Michelle Clanahan1, Kieren Beaumont1 and Sabine Dittmann1

1  College of Science and Engineering, Flinders University, Sturt Road, Bedford Park, SA, 5042 

Carbon-stock inventories of Blue Carbon schemes should ideally include estimates of current C-stock and rates of carbon 
accrual over time. To assess the Blue Carbon potential of possible mangrove restoration schemes north of Adelaide, we 
analysed a 69-year chronosequence to describe spatiotemporal changes in above ground C-stocks of Avicennia marina 
mangrove forest during colonisation. Area-scale equations for above ground biomass were developed by combining historical 
aerial image classification, in situ sampling and allometric equations. Changes in total C-stock were determined over an 82-
year period. With maximum forest age of 85 years, total C-stock for the study area was estimated at 93.6 t C ha-1. Annual flux 
ranged from +0.90 to +14.46 t C ha-1 annum-1. Our results show increase in C-stock in the early stages of mangrove colonisation 
is driven by rapid increases in forest area, and high densities of juvenile trees. As colonisation rates decrease, changes in 
C-stock are governed by growth rates of large, mature trees. Maximum carbon storage is achieved in old growth forests. Our 
findings show the potential for rapid C-uptake in new growth mangrove forests, but also the importance of managing existing, 
old growth mangrove forests to achieve maximum C-storage in the longer term.  
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Precision of drone-based shark surveillance detections
Andrew Colefax1,2, Paul Butcher1,2, Dan Pagendam3 and Brendan Kelaher1 

1  Southern Cross University, National Marine Science Centre, Coffs Harbour, NSW, 2450
2  NSW DPI, National Marine Science Centre, Coffs Harbour, NSW, 2450
3  Commonwealth Scientific and Industrial Research Organisation, Data 61, Dutton Park, QLD, Australia 

The threat of shark attacks is of increasing public concern on many coastal beaches around the globe. In response, drone-based 
shark surveillance is rapidly gaining popularity because it has potential to appease beach safety requirements without harming 
marine life. Whilst drones are increasingly used to assess the presence of various marine fauna, the reliability of such detections 
is often unknown, particularly when relying on field-based detections. We determined the error rate of field detections from 
316 drone-based surveillance flights at five New South Wales coastal beaches. Footage from each flight was rigorously post 
analysed, where a total of 386 separate faunal detections were made. The error rates of field detections were not influenced by 
environmental factors, but sharks, dolphins, and baitfish schools were more likely detected and classified compared with turtles, 
rays and other fauna. Higher numbers of individuals in a sighting event also increased the likelihood of a correct field detection, 
but the effect was only subtle. Whilst drones may offer potential as an effective monitoring tool, the methodology may need 
further development to be suitable for shark surveillance and scenarios where real-time assessments are made.

 

Classifying Benthic Substrata using Multibeam 
Backscatter Angular Response Curves and Rugosity
Simon Collings1, Norm Campbell1, Cindy Bessey2, Russ Babcock2 and Nick Mortimer2

1 CSIRO Data61, Underwood Ave, Floreat 6014
2  CSIRO Oceans and Atmosphere, IOMRC, Broadway Crawley, 6009 

A method is presented for classifying seafloor substrata using multibeam echosounder backscatter data that exploits the 
angular response (AR) curves, the shapes of which are characteristic of the seafloor substratum. AR curves are classified at 
the full resolution of the sonar data. Unlike existing techniques that use AR curves, the methods presented here do not require 
an initial segmentation of the flattened backscatter response and also do not require the calculation of specific features of 
the AR curves, some of which may be irrelevant or redundant. As a supervised technique, this method takes into account the 
inherent variability of the different classes of seafloor and, as such, we require a selection of training sites from each of a user-
determined number of classes. To find the number and types of “classifiable” classes in a given survey, we describe a method 
of data reduction that allows the user to select uniform areas of the seafloor in an intuitive way, which provides interpretable, 
delineated classes in the presence of ground truth and expert knowledge. The methods are demonstrated on data from the 
Ningaloo Reef in Western Australia, achieving classification accuracies of 70% or more in 4 different survey locations.
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New copepod species records for Australia’s EEZ from 
the IMOS plankton surveys
Frank Coman1, Claire Davies2, Ruth Eriksen2, Felicity McEnnulty2, Julian Uribe-Palomino1, Wayne Rochester1, Anita Slotwinski1, 
Mark Tonks1 and Anthony J Richardson1,3

1  CSIRO Oceans and Atmosphere, Queensland BioSciences Precinct (QBP), St Lucia, Brisbane, Qld 4072, Australia
2  CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, Tasmania 7000, Australia
3  Centre for Applications in Natural Resource Mathematics, School of Mathematics and Physics, University of Queensland, Qld 4072, Australia 

The IMOS plankton survey has been collecting and analysing samples from the Australian Continuous Plankton Recorder (AusCPR) 
survey and National Reference Station programs for over 10 years. Over that period, more than 20 copepod species have been 
identified for the first time in waters of the Australian EEZ, although many of these have been recorded from adjacent waters. 
Many other species identified in the survey have either been recorded only a small number of times previously, or have not been 
recorded for many years. The survey has also expanded the known range of several species within Australian waters. Most of 
the new species have been recorded on < 10 occasions in the survey and while the detection of some of these rare species is 
undoubtedly due to the sustained intense sampling in the IMOS program, it is likely that we are also detecting some assemblage 
changes. The value of these new species records is not only to increase the knowledge of Australia’s marine biodiversity, but 
also potentially to detect climate induced range expansions or invasive species. Mapping the occurrences of recently recognised 
species may help us to identify hotspots for climate change or areas where invasive species can enter Australia.

 

Temperature variability, marine heatwaves and coral 
bleaching at offshore reefs of north-western Australia: 
Ashmore Reef, Scott Reef and Rowley Shoals
Kylie Cook1, Rebecca Green2, Nicole Ryan1, Ben Radford1, Marji Puotinen1 and James Gilmour1

1  Australian Institute of Marine Science, Crawley Australia
2  Oceans Graduate School, University of Western Australia, Crawley Australia 

Heat stress and coral bleaching is of increasing concern for reefs worldwide. The offshore reefs of north-western Australia 
are uniquely placed to offer insight into patterns of coral bleaching on remote, isolated reefs. Examining differences in ocean 
temperatures at broad (SST) and finer (in situ measurements) scales has allowed us to compare two global coral bleaching 
events with varying effects on north-western Australia’s reefs. To do this, we have utilised two global SST datasets which 
we compared against local in situ temperature logger data, using marine heat wave analyses and comparison of the Degree 
Heating Week metric. Using in situ data, we also explore the differences in small scale temperature variability (daily temperature 
ranges), which may influence bleaching impacts at local scales and identify sites within reefs that are more or less vulnerable 
to temperature-related disturbances. 
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Biological characteristics of Acanthopagrus butcheri 
have responded to environmental changes occurring 
over recent decades.
Alan Cottingham1, Norm Hall1,2 and Ian Potter1,2

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, 90 South Street, Murdoch 6150, Western Australia
2  Department of Primary Industries and Regional Development, Post Office Box 20, North Beach, 6920, Western Australia 

Data on the growth, reproductive characteristics and habitat of the Black Bream Acanthopagrus butcheri in the Swan-Canning 
Estuary over 22 recent years have been collated. During the first 15 years, freshwater discharge declined and the extent of 
hypoxia in deeper water increased. These environmental changes were accompanied by growth and body condition declining, 
maturation occurring at a smaller size but greater age, and larger fish occupying the shallows (together with the juvenilles) 
rather than deeper waters. Production (g m-2 y-1) increased markedly in shallow waters but declined precipitously in deeper 
waters. It has been proposed that the decline in growth is due to the effects of habitat compression, with the juveniles and 
adults both occupying the same habitat, resulting in a negative density-dependent effect on growth. Recently, the rate of 
decline in freshwater discharge has become less, with growth now positively related to variations in temperature rather than in 
freshwater discharge. The plasticity of the biological characteristics of A. butcheri and an extensive time series of its biological 
data make this species an ideal model organism for reflecting the effects of climatic and other anthropogenic changes and 
elucidating the effectiveness of management actions aimed at ameliorating deleterious changes.  

 

Can we uncouple fed aquaculture from fish-based feeds?
Richard S. Cottrell1,2, Julia L. Blanchard1,2, Benjamin S. Halpern3,4,5, Marc Metian6, Halley E. Froehlich3

1  Centre for Marine Socioecology, University of Tasmania, Hobart, Australia
2 Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, Australia
3  National Center for Ecological Analysis and Synthesis, University of California, Santa Barbara, CA, USA
4  Bren School of Environmental Science and Management, University of California, Santa Barbara, CA, USA
5  Imperial College London, Ascot, UK
6  International Atomic Energy Agency, Environment Laboratories, MC-98000, Monaco 

Fed aquaculture is the fastest growing form of animal production globally. Feeds for finfish and crustaceans have historically 
depended on the capture of small pelagic ‘forage’ fish to produce fishmeal and oil as key protein and lipid sources. But with 
the plateau of global marine catch, fishmeal and oil prices have increased. Thus, there is a pressing need to find sustainable and 
nutritionally equivalent alternatives to support industry growth and ease pressure on forage fish stocks. Numerous fishmeal/
oil replacements have been experimentally tested with mixed effects on growth, health, and nutritional content of farmed 
species. Yet no studies have assessed how these data scale to inform a global perspective for reducing forage fish demand. 
We synthesize a decade of experimental data on the replacement of fishmeal and oil by soy, bacteria, insects, yeast or algae in 
aquaculture feeds. We illustrate that the capacity for novel feeds to replace fishmeal and oil varies across farmed species, and 
complete replacement in most cases yields trade-offs for fish growth rates and/or fatty acid content. Applying these results 
to aquaculture growth scenarios, we discuss how novel feeds will be one of many strategies needed to reduce pressure on 
marine ecosystems into the future.
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Major Impacts of POMS Disease on Pacific Oyster 
Farming in Australia
Christine Crawford1, Sarah Ugalde1 and John Wright1

1  IMAS, University of Tasmania 

The Pacific oyster aquaculture industry in Australia is currently undergoing major change, primarily due to outbreaks of a 
herpes-type virus OsHV-1, known as Pacific Oyster Mortality Syndrome (POMS), and to increasing occurrences of toxic algal 
blooms which can cause severe illness in oyster consumers. This talk concentrates on POMS.

POMS outbreaks occurred in NSW in 2010 and 2013, and in south-eastern Tasmania in 2016 when water temperatures were 
high. Mortalities greater than 80% occurred, but have been lower in Tasmania in recent years. Significantly, the two main 
hatcheries supplying oyster spat across south-eastern Australia were impacted by POMS in Tasmania, and Governments in SA 
and NSW immediately banned spat transfers from Tasmania. This caused major spat shortages in all growing areas, which is 
still evident in production volumes across the region.

In Tasmania changes in farm management have been introduced by oyster companies themselves and imposed by Government. 
Biosecurity Tasmania imposed limitations on movement of stock and farming equipment between impacted and POMS- free 
areas, Many companies have changed their operations to sell oysters before summer, purchasing selectively bred POMS-
resistant stock, and opening up farm gate sales. The industry is also restructuring with numerous company takeovers.  

 

Marine reserve assessments are sensitive to habitat, 
fishing activity and survey method: a 30-year 
meta-analysis from Ningaloo Reef
Anna K. Cresswell1,2,3, Timothy J. Langlois1,3, Shaun K. Wilson3,4, Joachim Claudet5,6, Damian P. Thomson2, Mat Vanderklift2, 
Russell C. Babcock3,7, Rick D. Stuart-Smith8, Christopher J. Fulton9, Mick D. E. Haywood7, Rebecca Fisher3,10, Martial Depczynski3,10, 
Mark Westera11, Anthony M. Ayling12, Ben Fitzpatrick13, Andrew R. Halford14, Dianne L. McLean13,4,10, Richard D. Pillans7, Alistair J. 
Cheal7, Paul Tinkler15, Graham J. Edgar8, Michael Renton1,16, Thomas H. Holmes3,4

1  School of Biological Sciences, The University of Western Australia, Crawley, WA, Australia
2  CSIRO Oceans & Atmosphere, Indian Ocean Marine Research Centre, Crawley, WA, 6009, Australia
3  The UWA Oceans Institute, The University of Western Australia, Crawley, WA, Australia
4  Marine Science Program, Western Australia Department of Biodiversity, Conservation and Attractions
5  National Center for Scientific Research, PSL Université Paris, CRIOBE, USR 3278 CNRS-EPHE-UPVD, Maison des Océans, 195 rue Saint-Jacques 75005 

Paris, France
6  Laboratoire d’Excellence CORAIL, Moorea, French Polynesia
7  CSIRO Oceans & Atmosphere, Queensland Biosciences Precinct, St Lucia, QLD, 4067, Australia
8  Institute for Marine and Antarctic Studies, University of Tasmania. Private bag 49, Hobart, Tasmania 7001
9  Research School of Biology, The Australian National University, Canberra ACT 2601, Australia
10  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Crawley, WA, 6009, Australia
11  BMT, Level 4/20 Parkland Rd, Osborne Park, WA, 6017, Australia
12  Sea Research, 20 Rattray Ave, c, QLD, 4800, Australia
13  Oceanwise Australia Pty Ltd, Floreat, Perth, Western Australia 6014, Australia
14  SPC, B.P. D5 – 98848 Noumea Cedex, New Caledonia
15  Deakin University, School of Life and Environmental Sciences, Warrnambool, Vic, Australia
16  School of Agriculture and Environment, The University of Western Australia, Crawley, WA, Australia 

No-take marine reserves (NTMRs) are a primary tool for conservation in marine systems, but empirical assessments of their 
effectiveness are complicated. We used meta-analysis to synthesise 30 years (1987-2017) of fish assemblage data inside 
and outside a large network of NTMRs collected by different agencies using varied survey designs and sampling methods. 
Using effects sizes, we contrasted the relative abundance and biomass of target and non-target fishes between fished and 
NTMR locations, considering the influence of seven additional variables. Higher average abundance and biomass of commonly 
targeted lethrinids was found inside NTMRs. Conversely, the abundance/biomass of other targeted and non-targeted groups 
were indistinguishable inside to outside NTMRs. These findings were largely maintained after rezoning and expansion of 
NTMRs in 2005. Habitat was found to be a particularly important factor for target species response to protection while there 
was some evidence that survey method influenced the ability to detect differences in relative abundance and biomass. We 
show that effects of NTMRs can vary among taxa and assessments should account for habitat, survey method and spatial 
variability in local fishing activity; factors that likely underlie some of the varied results to date on the effectiveness of NTMRs. 
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A new macroinvertebrate index to measure 
ecological condition of a perturbed microtidal estuary 
in south-west Australia
Sorcha Cronin-O’Reilly1, Chris Hallett1 and Fiona Valesini1

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, 90 South Street, Murdoch, Western Australia 6150 

Measuring the ecological condition of microtidal estuaries is necessary as they are highly susceptible to degradation and 
naturally stressed. Benthic macroinvertebrate communities are useful for this purpose, yet biotic indices applied in macrotidal 
estuaries have been shown to be less effective in microtidal estuaries of south-west Australia. We aim to construct a new index 
of benthic ecological condition for the Peel-Harvey Estuary, Western Australia, which has experienced chronic perturbation due 
to eutrophication and limited hydrological flushing. Macroinvertebrate communities were characterised across 120 sites over 
two seasons. We tested the responsiveness of community metrics (e.g., species richness, % biodiffusors) by primarily looking 
at their ability to distinguish between sites across a multi-stressor condition setting. Potential hydrological (e.g. dissolved 
oxygen, stratification) and sediment (e.g. REDOX depth, organic content) stressors related to condition were investigated. 
Given the natural variability of estuaries, the effect of natural stressors (e.g., salinity, temperature and depth) was partitioned 
away. Condition stressors that significantly explain community composition were included in metric testing. Responsive metrics 
were weighted and combined to create the multimetric index. It is anticipated that this index will be effective at measuring the 
ecological condition of the Peel-Harvey Estuary and may have the potential to be applied to microtidal estuaries elsewhere.

 

Microplastics identified in commercially caught 
Western Australian Sardines (Sardinops sagax)
Thomas Crutchett1, Harriet Paterson2, Benjamin Ford2 and Peter Speldewinde2

1  University of Western Australia, Crawley, WA, 6009
2  Centre of Excellence in Natural Resource Management, Albany, WA, 6330  

In Australia, limited study has been conducted examining the presence of plastic ingestion (particularly on microplastics) by 
fish. With the gross value of the Australian fishery and aquaculture production over $3 billion per annum, it is important to 
assess the level of microplastic debris being ingested by commercial species as this may have economic and human health 
implications. 

This study investigates microplastic ingestion by commercially caught Australian Sardines (Sardinops sagax) in southern 
Western Australia, a low trophic species ranging the southern coast of Australia, which is targeted by a small-scale fishery in 
the region. Fifty sardine gastrointestinal tracts underwent caustic digestion following strict fibre hygiene protocols. Samples 
were collected during summer and winter to compare the contrasting weather conditions, whereby winter experiences onshore 
wind and wave actions which were hypothesised to increase exposure to marine debris. The recovered debris was subject to 
visual characterisation and Raman spectroscopy to determine compositional data. Preliminary results have identified a range 
of synthetic materials and suggest there is little difference in seasonal ingestion rates and fibre characteristics. It is hoped 
that this investigation functions as a pilot study for more extensive research integrating greater species numbers and larger 
geographic boundaries of Australia. 
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Into the Blue: depth stratification of herbivorous fishes 
at an isolated coral reef
Katherine Cure1, Andrew Heyward1, Leanne Currey-Randall2, Ronen Galaiduk1, Mary Wakeford1 and Ben Radford1

1  Australian Institute of Marine Science, IOMROC, Crawley WA, 6009 
2  Australian Institute of Marine Science, PMB 3 MC, Townsville QLD 4810  

Herbivorous fishes help regulate benthic structure of shallow reefs via algal removal, bioerosion, and maintenance of open 
habitats in different stages of succession; but their role in deeper ecosystems is less understood. We provide a detailed 
look into herbivorous fish communities across a 70 metre gradient at an isolated island of the northwest coast of Australia. 
Most species were restricted to 30 metres with grazing schooling surgeonfishes dominating the assemblage. Larger sized 
unicornfishes and parrotfishes (browsers and scrapers) extended into deeper waters and showed similar abundance across 
depth, suggesting an extended ecological role through depth. Depth (rather than spatial and temporal variables) was the 
key driver of herbivore community structure, and was associated with a shift from hard coral to sponge/soft coral dominated 
benthos. Our findings suggest the overall role of herbivorous fishes in structuring benthic composition of mesophotic reefs is 
different to that in shallow waters. Further detail on the ecological role of herbivores with depth is essential to understanding 
whether their distributions can shift deeper in response to warming oceans. 

 

Temporal stability of mesophotic reef fish 
communities in North-Western Australia
Leanne Currey-Randall1, Mike Cappo1, Ben Radford1 and Andrew Heyward1

1  Australian Institute of Marine Science, PMB 3 MC Townsville, QLD, 4810 

Deeper mesophotic reefs may act as a potential refuge and replenishment source to warming surface waters, which are thought 
to experience greater disturbance. Our knowledge of these systems is typically based on one-off surveys which provide only a 
snapshot of information, lacking temporal replication. To investigate the stability of fish communities through time along the 
Australian North-west shelf, we analysed data from 565 baited remote underwater video stations (BRUVS) at five deep shoals 
over five years. Temporal dynamics in richness, abundance, community structure and length composition were assessed for 
within and between-shoal differences. Extremely diverse fish communities were observed – 65,976 individuals from 431 taxa 
in 58 families. While shoals were not identical, remarkable stability in fish indices was observed through time. Depth, habitat, 
and location of sites were most important in explaining patterns of richness and abundance, and produced temporally stable 
communities at four of the shoals. Increases in abundance at Echuca Shoal and changes in assemblage structure at Heywood 
Shoal were related to variations in rugosity and epibenthos cover across years, with enhancement of fish habitat. Our research 
highlights the importance of monitoring deep reef fish communities through time and considering variation among shoals 
when generalising patterns among locations. 
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Seasonal and interannual variability of the wave 
climate at a wave energy hotspot off the southwestern 
coast of Australia
Michael Cuttler1,3,4, Jeff Hansen1,2,4 and Ryan Lowe1,2,3,4

1  Oceans Graduate School and UWA Oceans Institute, The University of Western Australia, M004, 35 Stirling Highway, Crawley, WA, 6009. 
2  School of Earth Sciences, The University of Western Australia, M004, 35 Stirling Highway, Crawley, WA, 6009. 
3  ARC Centre of Excellence for Coral Reef Studies, The University of Western Australia, M004, 35 Stirling Highway, Crawley, WA, 6009. 
4  Wave Energy Research Centre, University of Western Australia – Albany Centre, 35 Stirling Terrace, Albany, WA, 6330 

Despite the southwestern Australian coast having one of the most abundant offshore wave energy resources globally, there 
remains a lack of understanding of how this offshore resource translates to the nearshore where most wave energy converters 
would be deployed. We simulated 38 years (1980-2017) of wave conditions near Albany, Western Australia, where a commercial 
wave energy development site has been established. When compared to other wave energy sites globally, the Albany development 
site had the largest normalized energy resource (a ratio of the resource magnitude to its variability). This nearshore (30 m depth) 
wave resource varied seasonally and interannually with the wave energy flux and mean wave direction negatively correlated 
to the phase of the Southern Annular Mode (SAM) and positively correlated to the latitudinal position of the subtropical high-
pressure ridge. The observed positive trend in SAM over recent decades may therefore cause a decrease in nearshore wave 
energy (including fewer storm events) and an anti-clockwise (more southerly) rotation in wave direction. This study represents 
the most extensive investigation into the variability of the nearshore wave climate along the southern Australian margin and has 
implications for both wave energy development as well as the management of this pristine coastline. 

 

The influence of seabed substrate on the distribution 
of the commercially-fished saucer scallop (Ylistrum 
balloti) and implications for fishery management 
James Daniell1, Tony Courtney1,2, Wen-Hsi Yang1,3, Matthew Campbell1,2 and Robin Beaman1,4

1  College of Science & Engineering, James Cook University, Townsville, Qld, 4870
2  Department of Agriculture and Fisheries, Dutton Park,  QLD,  4102
3  Center for Applications in Natural Resource Mathematics, University of Queensland, St Lucia,  QLD, 4072
4  College of Science & Engineering, James Cook University, Cairns, Qld, 4870, Australia 

The saucer scallop (Ylistrum balloti) has been commercially fished since the 1950s in Queensland. Low catch rates over recent 
years have prompted research on the dynamics of the fishery to improve its management. The relationship between saucer 
scallops and seabed substrate/structure is poorly documented. However, the inclusion of this habitat relationship information 
has been shown to improve stock assessment of other large commercial scallop fisheries in other parts of the world, such as 
the Atlantic scallop (Placopecten magellanicus). In this study, seven sites offshore of Gladstone on the southern Great Barrier 
Reef (GBR) were surveyed with multibeam sonar, sediment grabs, underwater camera and beam trawls. The distribution of 
scallops was strongly correlated with areas of low acoustic backscatter, which occurred within topographic ‘lows’ (i.e. plains, 
channels and scours) within the study area. The topographic features that indicate favourable scallop habitat are also evident 
in a regional-scale bathymetry compilation. These results indicate that mapping of favourable scallop habitats may also be 
possible more broadly across the southern GBR. 

Abstracts: Oral



AMSA2019 Program Handbook 82

Participatory Mapping of Traditional Ecological 
Knowledge of the Marine Environment 
Harriet N. Davies1,2, Jackie Gould2,3, Renae Hovey1, Ben Radford2, Gary Kendrick1, Anindilyakwa Land and Sea Rangers4 and 
Bardi Jawi Rangers5

1  The Oceans Institute, The University of Western Australia, 35 Stirling Hwy, Crawley, WA 6009, Australia
2  Australian Institute of Marine Science, 35 Stirling Hwy, Crawley, WA 6009     
3  Northern Institute, Charles Darwin University, Ellengowan Drive, Brinkin, NT 0909 
4  Anindilyakwa Land and Sea Rangers, Anindilyakwa Land Council, Groote Eylandt, NT  
5  Bardi Jawi Rangers, Kimberley Land Council, Ardyaloon, WA 

There is a growing emphasis on formally recognising the connection to the marine environment of Indigenous peoples and the 
deep traditional ecological knowledge (TEK) these strong connections cultivate. The potential for TEK to significantly enrich 
the scientific comprehension of the marine environment, whilst also celebrating the rich bio-cultural knowledge in its own 
right, is indisputable. Here, we present a scientifically robust and culturally appropriate participatory mapping methodology 
for the marine environment which can effectively achieve genuine cross-cultural ecological knowledge transfer between 
Indigenous Australians and scientists. Participatory mapping can navigate cultural, language and literacy barriers and is an 
appropriate methodology for capturing Australian TEK. The utility of this methodology is demonstrated using a number of 
case studies from Northern Australia with a focus on benthic habitat mapping. Other information captured includes species 
distributions, oceanographic trends, cultural information and ecological processes. Through the application of this carefully 
refined methodology, we can effectively document aspects of the rich TEK of Australia’s Sea Country with measurable 
accuracy, in a manner suitable for conservation and management planning. However, the most significant outcome is a robust 
method that highlights Indigenous values and supports their prioritisation within decision making processes. 

 

Using IMOS time series of Trichodesmium 
(Cyanobacteria) to assess biogeochemical models 
and remotely-sensed algorithms to predictions of 
abundance and distribution
Claire Davies1, Mark Baird1, David Blondeau-Patissier2, Ruth Eriksen1, Barbara Robson3, Jenny Skerratt1, Frank Coman4, 
Felicity McEnnulty1, Anita Slotwinski4, Mark Tonks3, Julian Uribe-Palomino4 and Anthony Richardson4,5

1  CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, Tasmania 7000, Australia
2  CSIRO Oceans and Atmosphere, Ecosciences Precinct (ESP), Dutton Park, Brisbane, Qld 4102, Australia
3  Australian Institute of Marine Science, PMB3, Townsville MC, QLD 4810, Australia 
4  CSIRO Oceans and Atmosphere, Queensland BioSciences Precinct (QBP), St Lucia, Brisbane, Qld 4072, Australia
5  Centre for Applications in Natural Resource Mathematics, School of Mathematics and Physics, The University of Queensland, St Lucia, QLD 4072, Australia 

Globally the cyanobacterium, Trichodesmium, accounts for up to 80 Tg N fixation each year. Whilst widespread throughout 
tropical waters in Australia, the role of Trichodesmium in the region is poorly understood. Knowledge of the abundance and 
distribution of Trichodesmium is a critical input for biogeochemical models and understanding ecosystem dynamics in tropical 
systems. Both the IMOS National Reference Stations and Continuous Plankton Recorder (AusCPR) surveys now have a 10-
year time series of consistently sampled and identified data for phytoplankton, including Trichodesmium. These data were 
matched with environmental variables from remotely-sensed products to develop a statistical model of the abundance and 
distribution of Trichodesmium across Australia. By comparing relationships from this model with output from remotely-sensed 
algorithms and biogeochemical models, we assess how well these products reflect the observed abundance and distribution 
of Trichodesmium. A valuable approach for model assessment is to develop statistical models based on highly patchy (in time 
and space) plankton data, and compare the emergent relationships with environmental variables between these statistical 
models and process models or remote sensing data.
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Anchor scour near ports: charting a course for greener 
shipping in the blue economy
Andy Davis1, Allison Broad1, Warwick Gullett2, James Reveley3, Clive Schofield2, Trevor Brown4 and Tim Ingleton5

1  School of Earth, Atmospheric and Life Sciences 
2  Australian National Centre for Ocean Resources and Security (ANCORS), 
3  School of Management, Operations and Marketing, University of Wollongong, NSW 2522 Australia
4  NSW Ports, Port Kembla, NSW 2505 Australia
5  Waters, Wetlands and Coasts, NSW Office of Environment and Heritage, NSW Australia 

International shipping is the backbone of the global economy with more than 90% of the world’s trade by volume transported 
in the holds of ships. The potential impacts of this multi-billion dollar industry have received considerable attention, particularly 
harmful emissions into air and sea. Many of these vessels lay at anchor while awaiting their turn to enter port and yet this 
aspect of their interaction with the natural environment has received little attention. In shallow near-shore environments 
anchoring impacts are better studied and can be substantial, while the deeper anchorages of ocean-going vessels remain 
virtually unstudied. Intuitively, the size and weight of anchor chains suggests potential for significant impacts on seafloor 
biota in these deep-water anchorages. Here we bring together an interdisciplinary team to consider the biological impacts 
of anchoring within a legal and policy framework to move shipping to a more sustainable footing. Our aims are to identify 
areas of high conservation value and consider the complex governance of anchoring given “the right of innocent passage” in 
addition to considering ‘Corporate Social Responsibility’ of ports and the shipping industry. We are engaging with Industry and 
Policy makers to provide evidence-based assessments with a view to improve the management of anchoring.

 

Effectiveness of an environmental management 
framework in small-scale maintenance dredging
Ben Davis1, Karim Ghaly1, Louise Synnot1 and Peter Wilkins2   

1  BMT WA, Perth, AUSTRALIA
2  Department of Transport, Perth, Australia 

The Western Australian (WA) Department of Transport (DoT) manages maritime infrastructure assets and waterways at over 35 
locations along the WA coastline.  Of these, 17 have required small scale maintenance dredging and sand bypassing within the past 7 
years. Historically, environmental impact assessment and management of maintenance dredging was undertaken on an adhoc basis, 
with separate contracts awarded for individual projects. Since 2012, DoT’s maintenance dredging responsibilities have been 
integrated with the establishment of a maintenance dredging program and Environmental Management Framework (EMF). 

The purpose of this paper is to review the effectiveness and benefits of the EMF to assess and manage DoT’s maintenance 
dredging environmental impacts in the period from 2012–2018. The paper will cover some of the maintenance dredging site 
locations as examples. Analysis of various project processes from initiation to closeout out will be presented with emphasis on 
project environmental planning and monitoring, dredging production and efficiencies, and technological improvements. The 
paper will identify and demonstrate with of the efficiencies achieved, with a better outcome for both DoT and the environment.
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Towards an Australian Shallow Water Ecosystem 
Substratum Spectral library
Arnold Dekker1, Marit Van Oostende3, Sjoerd Koopman3, Stephen Sagar2, Janet Anstee3, Hannelie Botha3, Chris Roelfsema4, 
Stuart Phinn4, Sue Fyfe5, Laurie Chisholm6, Nicole Pinnel7, Halina Kobryn8, Daniel Ierodiaconou9, Nicolas Pucino9, Jacquomo Monk9, 
Matt Harvey10, Wojciech Klonowski11, Lachlan McKinna12, Lyndon Llewellyn13, Melanie Olsen13, Peter Fearns14 and Karen Joyce15

1  SatDek Pty Ltd, Sutton, NSW, 2620
2 Geoscience Australia, 101 Jerrabomberra Ave, Symonston, ACT 2609
3  CSIRO, GPO Box 1700, Canberra, ACT 2601
4  University of Queensland, Brisbane, QLD 4072
5  Dep. Of the Environment and Energy, Parks, Island and Biodiversity Science Branch, 51 Allara Street, Canberra, ACT 2601
6  University of Wollongong, School of Earth and Environmental Sciences, NSW 2522
7  German Aerospace Laboratories, Earth Observation Center, Oberpfaffenhofen, 82234 Wessling, Germany
8  Murdoch University, 90 South St. Murdoch, WA 6150
9  Deakin University, Princes Highway, Warrnambool, Vic, 3280
10  Ocean Vision Environmental Research, 1 Fleet St, Fremantle, WA 6160
11  In-situ marine Optics, 7/6 Tidal Way, Bibra Lake, WA 6163
12  Go2Q Pty Ltd, Remote Sensing Solutions, PO Box 6, Buderim, QLD 4556,
13  AIMS, 1526 Cape Cleveland Road, Cape Cleveland, QLD 4810
14  Curtin University, Kent St, Bentley, WA 6102
15  James Cook University, 1 James Cook Drive, QLD 4811 

Australia’s coastline and offshore territories are difficult to monitor and assess, but the need is pressing with the release 
of Management Plans for Australia’s 58 Marine Parks. Since many of these areas are visible from space, combining satellite 
images with a curated spectral library may enable systematic mapping of shallow water seabed features.

We assessed spectral libraries from government and academic institutes to capture seabed features within coral reef, coastal 
and estuarine waters. We then collated the quality assessed data and attributed them with appropriate meta-data for delivery 
in a community-accessible form. 

This inventory contains ~4000 spectra, covering habitats from temperate to tropical inlets, estuaries, rocky and coral reefs, 
located along Queensland, New South Wales, Victoria and Western Australia coasts including iconic locations like the Great 
Barrier Reef, Coral Sea, Port Phillip Bay, Adelaide, Ningaloo Reef and Shark Bay.

Recommendations are to: establish a national spectral library for aquatic ecosystems, harmonise measurement protocols, 
develop a spectral library template for the use classes of validation, parametrisation, intra-species, interspecies and substratum 
type variability.

A national substratum spectral library will support the aquatic community to collate, share and discover existing spectra and 
facilitate the capture of new datasets as they are formed. 

 

The role of pollution on macrofauna and meiofauna 
along pollution gradients in south-eastern Australian 
estuaries
Lara Denis-Roy1,2, Graham Edgar2, Kate Fraser2 and Scott Ling2

1  Marine Environment and Resources MSc (University of the Basque Country, University of Southampton, University of Liège and University of Bordeaux), 
Areatza Pasealekua, Plentzia, Bizkaia, Spain, 48620

2  University of Tasmania, Churchill Ave, Hobart, TAS, 7005 

Although possessing great importance in terms of production and biodiversity, a largely unknown component of shallow 
rocky reef environments of southern Australia are macro- and meio-fauna – animals ranging from 4 mm to 0.125 mm. These 
animals occur particularly abundantly on macroalgae, and provide a critical trophic pathway to fishes. Like other invertebrates 
associated with shallow rocky reefs, they are exposed to a wide variety of pollution and environmental factors that affect 
distribution, especially in estuaries adjacent to urban areas. In the present study, the distribution of macro- and meio-fauna 
is quantified across 54 different sites around south-eastern Australia. Likely environmental and anthropogenic drivers of 
abundance associated with pollution gradients in Sydney, Melbourne, Hobart, and Adelaide are identified. Such information 
fills a vital knowledge gap for improved management of food webs and ecosystem function in polluted estuaries. 
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Towards a dynamic biogeography of phytoplankton 
traits in Australian waters
Martina Doblin1, Phoebe Argyle1, Kirralee Baker2, Giselle Firme1, Raissa Gill1, Michaela Larsson1, Bernhard Tschitschko1, 
Peta Vine1,3 and Matthias Windhagauer1

1  Climate Change Cluster, University of Technology Sydney, Ultimo, NSW, 2007
2  School of Biological Sciences, University of Essex, Colchester, UK
3  CAPSTAN Secretariat, Macquarie University, Sydney, NSW, 3280 

Our current understanding of how phytoplankton will respond to changes in their environment is largely based on niche 
models, which predict the future distribution of suitable environments for different phytoplankton types. However, such 
models do not allow for phytoplankton to acclimate or evolve; instead, phytoplankton types are predicted on the basis of 
traits that remain constant. Here we report on the plasticity of phytoplankton traits measured under controlled laboratory 
conditions and demonstrate the variability of traits in natural populations. Cultured cells of a cosmopolitan marine diatom, 
Thalassiosira pseudonana, were found to vary in their degree of silicification by as much as 300% under a temperature gradient 
of 20 °C, with likely ecological and biogeochemical implications for grazability and sinking rate. Populations of cyanobacteria 
and eukaryotes in the South Pacific Ocean also show variability in trait distributions along an environmental gradient spanning 
the ice-edge to the equator. Given that traits reflect the biogeochemical and ecological functions of phytoplankton, and that 
these yield essential ecosystem services for humans, measuring phytoplankton trait distributions in oceanic waters and linking 
this to laboratory studies that identify trait tradeoffs and allowable trait combinations, show great promise in advancing our 
understanding of future ocean ecosystem function. 

 

Stakeholders Rate Living Seawalls Benefits as Almost 
Double the Risks
Kate Dodds1, Maria L. Vozzo2, Katherine A. Dafforn1,2, Mariana Mayer-Pinto3 and Melanie J. Bishop1

1  Macquarie University, Balaclava Road, Macquarie Park, NSW, 2109
2  Sydney Institute of Marine Science, Chowder Bay Road, Mosman, NSW, 2088
3  University of New South Wales, Kensington, NSW, 2052 

Eco-engineering, or greening, projects are essential for increasing the ecological value of infrastructure, and require stakeholder 
support to succeed. Determining stakeholder attitude towards these projects is an important step in the planning and design 
process of effective ecological interventions. 

Two workshops (including representatives from the public, local government, construction sector among others) held in 
Sydney in Aug 2018 used discussion, non-anchored voting and paper surveys to determine perceptions of and willingness to 
pay for a harbour based eco-engineering project, Living Seawalls.  

Stakeholders considered project benefits to outweigh concerns (65% compared to 35% of votes). Highest ranked benefits 
were: increasing intertidal habitat area; improving water quality and increasing biodiversity. The highest ranked concerns 
were: potential damage to existing seawalls; the possibility of “greenwashing” to allow approval of larger developments; and 
maintenance issues. At least 63% of participants were willing to pay 501AUD or more to ‘green’ a 10m length of existing seawall. 
Further, 74% would accept at least a 1% increase in Council rates to fund these changes. However, participants favoured shared 
responsibility of these costs and preferred at least matched funding from government. 

This study highlights useful stakeholder engagement techniques and will help guide future project design and implementation.
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Great Southern Marine Research Facility – a new hub 
for Australia’s Blue Economy
Wiebke Ebeling1,2,3, Christophe Gaudin1,2, Ryan Lowe1,2 and Scott Draper1,2

1  Oceans Graduate School, The University of Western Australia, Perth, 6009
2  Wave Energy Research Centre, The University of Western Australia
3  Albany Centre, The University of Western Australia, Albany, 6330 

Albany in Western Australia’s south receives the nutrient-rich waters and powerful waves from the Southern Ocean and was 
historically significant in ocean-powered energy production (whaling) and primary industries (fisheries). More recently, this 
regional centre has been working towards a reputation in eco-tourism and renewable energy. The University of Western Australia 
(UWA), through its Albany-headquartered Wave Energy Research Centre, is uniquely positioned to assist these endeavours 
and Australia’s ‘Blue Economy’. The newly established ‘Great Southern Marine Research Facility’ provides collaborative office 
and workshop spaces that house a multi-disciplinary network of researchers and industry partners, as well as areas for public 
outreach and school engagement, with an emphasis on ocean renewables. GSMRF also manages access to the wave energy 
development site at Sandpatch, a mere 10 kilometres west of Albany.

This presentation provides background on the UWA Wave Energy Research Centre, with progress made in the three research 
programs: Oceanography / Coastal Processes, Hydrodynamics / Wave-Structure Interaction and Geotechnics / Foundation 
Design. The Centre works closely with technology developers in ocean renewables to optimise the placement, performance 
and survivability of wave energy converters and to manifest GSMRF as Australia’s hub for the entire community and launch 
pad of regional ‘Blue Economy’ projects. 

 

The roles of science and politics in setting fisheries 
sustainability targets: when field survey and 
modelling frameworks collide
Graham Edgar1

1  Institute for Marine and Antarctic Studies (IMAS) University of Tasmania 

Scientists investigating fish populations increasingly identify as ecologists or fisheries modellers, with declining discourse 
between the two groups. Here I present a field ecologists’ perspective on negative consequences arising from this division 
in decisions related to fisheries sustainability. Using independent survey data, I test widespread claims that few Australian 
fisheries are subject to overfishing, and find these claims unsupported. Fishery catches and populations of many Australian 
species, particularly those in southern waters, are rapidly and unambiguously declining due to impacts of both climate change 
and fishing. Management challenges contributing to declining fished populations include: an absence of data for population 
assessments for most species, under funding of stock assessments and fishery-independent surveys, extreme uncertainty in 
stock assessment models, poor alignment of precaution with uncertainty when utilising model predictions, and consistent 
choice of the most optimistic scenario in decision-making. In an era when climate extremes push fishery models outside 
the historical environmental bounds of data sets used to train models, meaningful sustainability targets depend on linking 
modelling and empirical perspectives, all conducted in conjunction with achievement of ecologically meaningful targets for 
population sizes and ecosystem function.
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Sediment transport by non-linear internal waves on 
the Northwest Shelf
William Edge1, N.L. Jones1, G.I. Ivey1, M.D. Rayson1 and A.P.  Zulberti1

1  University of Western Australia, Stirling Hwy, Crawley WA 6009 

Sediment resuspension and transport on continental shelves can pose unique problems for the offshore industry. Currents from 
non-linear internal waves (NLIW’s) can suspend fine particulate matter for significant periods making work impossible. Sediment 
can also effect light attenuation throughout the water column locally influencing the ecological state. Such phenomena are 
difficult to describe due to a paucity of field data.

Here observations of NLIW-forced sediment resuspension and cross-slope transport are presented. The data is from experiments 
undertaken on the Northwest Shelf (Browse Basin, 2017, Canning Basin, 2019). The sites were identified as active regions 
of internal wave dissipation through hydrostatic modelling (using SUNTANS). Near-bed suspended sediment concentration 
(SSC) data, through-water-column moorings and transect data where used to describe the processes. Niskin water samples 
taken near-bed allowed for an approximation of mass concentration. 

The data highlights the evolution of a near-bed region of increased SSC. In some cases, the water column showed elevated SSC 
offshore of a resuspension location. This is likely due to coupled tidal and internal wave action moving suspended sediment 
offshore in a nepheloid layer. These observations comprise of rarely viewed phenomena that likely have significant implications 
for industry and ecology in the region. 

 

Visual Analytics Infrastructure for Enhanced Marine 
Science
Ulrich Engelke1, Matt Boyd2 and Tara Martin3

1  CSIRO Data61, 26 Dick Perry Avenue, Kensington, WA, 6152
2  CSIRO Oceans and Atmosphere, 64 Fairway, Crawley, WA, 6009 
3  CSIRO Oceans and Atmosphere, Castray Esplanade, Battery Point, TAS, 7004 

Advances in infrastructure and sensor technologies on modern research vessels such as RV Investigator have significantly 
expanded the ability to observe complex phenomena in multidisciplinary marine research. While an abundance of disparate 
datasets provides invaluable information, it also poses a problem to those who need to assess them in an effective and timely 
way, including scientists, vessel operators, and other decision makers. Current practice only allows for visualising data on 
various spatially distributed displays using a range of non-integrated software solutions. As a result, relationships and patterns 
amongst data sources may remain undiscovered and decisions may be delayed or misinformed. 

We argue that visualisation infrastructure for the analysis of marine sensor data has not kept up with the rapid development 
of scientific infrastructure. More integrated and user centred approaches need to be designed for visual interactive analysis 
of multi-variate, disparate data sources that allow for the analyst to gain a holistic overview, detect relevant relationships, and 
make informed, timely decisions. In some cases the use of immersive interfaces such as virtual and augmented reality headsets 
may further enable effective data analysis and decision making. We illustrate our arguments with a specific use case: a recent 
RV Investigator voyage to Antarctica. 
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The UN Decade of Ocean Science for Sustainable 
Development (2021-2030): achieving the ocean we 
need for the future we want
Karen Evans1,2 

1  Executive Planning Group, UN Decade of Ocean Science for Sustainable Development
2  CSIRO Oceans and Atmosphere, GPO Box 1538, Hobart, Tasmania 7001 

In December 2017, the UN-GA proclaimed the UN Decade of Ocean Science for Sustainable Development (2021–2030). This 
was in response to a proposal by the Intergovernmental Oceanographic Commission of UNESCO that recognised that a large 
scale, multidisciplinary effort was required to address first, that we are running out of time to effectively protect the world 
ocean from multiple interactive stressors and second, that improving ocean science and effective management is important 
for the development of sustainable ocean knowledge-based economics.

Central to the success of the Decade will be first, the generation of transformational change in our understanding of ocean 
processes, coastal and marine environments and the socio-economic pathways required for ensuring an ongoing sustainable 
blue economy. Second is the knowledge brokering of that understanding into information for management and policy needs 
at local, regional and global scales. Importantly, the Decade’s success will be reliant on improving scientific capacity where it 
is presently limited. 

This presentation will discuss the overarching aims of the Decade, the roadmap for how this might be achieved and pathways 
for the development of strategic linkages and collaborations for facilitating the science and generating the information required 
for meeting the societal outcomes desired by the Decade. 

 

Drivers of early-stage coral recovery from bleaching 
on inshore turbid coral reefs 
Richard Evans1, Shaun Wilson1, Nicole Ryan2, Rebecca Fisher2, Russ Babcock3, David Blakeway4, Todd Bond5, Passang Dorji6, 
Francois Dufois5, Peter Fearns6, Ryan Lowe5, Jim Stoddart4,5 and Damian Thomson7

1  Department of Biodiversity, Conservation and Attractions
2  Australian Institute of Marine Science
3  CSIRO, QLD
4  MScience Pty Ltd
5  Oceans Institute, University of Western Australia
6  Curtin University
7  CSIRO, WA 

Understanding environmental parameters that promote recovery is critical for the management of coral reefs. Reefs along the 
Pilbara coast (WA) exist in naturally turbid conditions and have bleached multiple times over the past decade, making them 
an ideal place to study the dynamics of early-stage post bleaching recovery in turbid reef systems. Average coral cover on 16 
Pilbara reefs near Onslow reduced from 45 to 5% following bleaching in 2011, 2013 and 2014. We monitored recruitment, juveniles 
(<50mm) and coral cover from 2014-2018 and collected in-situ and remote-sensed data to determine the drivers of early stage 
recovery of coral reefs over this time. Coral cover had doubled, increasing from 5 to 10% from 2015-2018, largely due to Acroporid 
recruitment and growth. Results of non-linear generalized additive models (GAM) and linear path-way analyses found that depth, 
macroalgae, temperature and juvenile density are important predictors of early-stage coral recovery. Further, results show that 
post-bleaching recovery of Acroporids, the principal taxa involved in early-stage recovery, is impaired by suspended sediment, 
which does not bode well for corals in a world of increasing thermal stress and sedimentation. Management implications of 
coastal development, and monitoring program design in turbid environments, are discussed.
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Zooplankton Biomass in Australian Waters:  
From small-datasets to national maps
Jason D. Everett1,2, Felicity R. McEnnulty3, Claire H. Davies3, Ruth S. Eriksen3, Mark Tonks4, Anita S. Slotwinski4, Julian Uribe-Palomino4 
and Anthony J. Richardson4,5

1  Evolution and Ecology Research Centre, University of New South Wales, Sydney NSW
2  Sydney Institute of Marine Science, Mosman NSW
3  CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, TAS 7000, Australia 
4  CSIRO Oceans and Atmosphere, Queensland BioSciences Precinct (QBP), St Lucia, Brisbane, Qld 4072, Australia
5  Centre for Applications in Natural Resource Mathematics (CARM), School of Mathematics and Physics, The University of Queensland, St Lucia, 

Queensland 4072, Australia  

Zooplankton biomass data have been collected in Australian waters since the 1930s, yet most datasets have been unavailable 
to the research community. We have collated >15,000 records of marine zooplankton biomass from Australian waters. Many of 
these are small-scale datasets, but when combined, they provide over 85 years of large-scale zooplankton community biomass 
data for Australian waters from 1932 to the present. Following this compilation, we developed generalised additive models 
(GAMs) based on a suite of environmental variables including sea surface temperature, chlorophyll-a and depth, and adjusted 
for biases associated with different sampling methods. These GAMs were used to produce spatial maps of zooplankton 
biomass in Australian waters which will be released through the Australian Ocean Data Network (AODN) as model-ready 
data products. The Australian Zooplankton Biomass Database and associated modelled-products will be invaluable for global 
change studies, research assessing trophic level linkages, and for initialising and assessing biogeochemical and ecosystem 
models of lower trophic levels.

 

Shading light on the mesophotic ecosystems
Gal Eyal1,2, Jack H. Laverick3, Yossi Loya4, John M. Pandolfi1 and Raz Tamir4,5

1  ARC Centre of Excellence for Coral Reef Studies, School of Biological Sciences, The University of Queensland, St Lucia, QLD, 4072, AUSTRALIA
2  Bar Ilan University, Ramat Gan, ISRAEL
3  University of Oxford, Oxford, UK 
4  Tel Aviv University, Ramat Aviv, ISRAEL
5  The Interuniversity Institute for Marine Sciences, Eilat, ISRAEL 

Light quality, including all its components (intensity, spectrum, and angular distribution), is a crucial physical factor in tropical and 
temperate coral reef ecosystems. For example, light interacts with benthic marine taxa to create distinct patterns in community 
structure, with effects on niche-diversification. Nevertheless, insufficient attention has been given to light as a driving force 
behind the distributions of light-associated taxa along depth gradients. Currently, a 30-m depth limit, principally based on SCUBA 
regulations, separates shallow (0-30m depth) and mesophotic (30-150m depth) environments. This definition, however, fails to 
explicitly accommodate environmental and seasonal variability. Light attenuation is measured/calculated by various techniques 
depending upon budget constraints and the required data resolution. In this talk, we will discuss the currently available options 
for measuring light quality on shallow and mesophotic reefs (from remote sensing to Secchi disks); and their implications for 
community ecology studies. Including light quality data in studies of coral community structure may help explain key processes 
acting globally along the shallow to mesophotic depth gradient. Furthermore, it will advance our knowledge of mesophotic 
ecosystems, specifically advancing beyond current descriptive studies to those capable of identifying important ecological and 
physiological processes. 
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The Indonesian Throughflow, its variability, and 
influences on the Indian Ocean
Ming Feng1,2

1  CSIRO Oceans and Atmosphere, 64 Fairway, Crawley, WA, 6009
2  Centre of Southern Hemisphere Oceanography Research, CSIRO, Castray Esplanade, Hobart, Tasmania, 7004 

The Indonesian Throughflow (ITF) is an important component of the upper cell of the global overturning circulation that 
provides a low-latitude pathway for warm, fresh waters from the Pacific to enter the Indian Ocean. The ITF variability is 
influenced by the Indo-Pacific climate variability on interannual and time scales, such as ENSO, Indian Ocean Dipole, and 
Interdecadal Pacific Oscillation. Recent swing of the Pacific climate towards a La Nina-like condition has increased the ITF 
volume and heat transports over the past two decades, which has driven the accelerated warming trend in the southern Indian 
Ocean, as well as the increased likelihood of marine heatwaves off the west coast of Australia. This decadal trend may have 
reversed after the 2015-16 El Nino. Human induced global warming will weaken Pacific deep upwelling, leading to a reduction 
of the ITF transport in the future climate. The reduction of the ITF volume and heat transports will impact on the Indian Ocean 
circulation and the heat export from the Indian Ocean to the Southern Ocean. 

 

Compiling multiple datasets to quantify movement 
and distribution of green turtles on the North-West 
Shelf and overlap with potential threats
Luciana C. Ferreira1, Sabrina Fossette2, Scott Whiting2, Tony Tucker2, Graham Loewenthal2, Mick Guinea3, Kellie Pendoley4, 
David Waayers5, Paul Whittock4, Marissa Speirs6, Joanne King6 and Michele Thums1

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, The University of Western Australia (M096), 35 Stirling Highway, Perth, 
Western Australia 6009, Australia

2  Marine Science Program, Department of Biodiversity, Conservation and Attractions, 17 Dick Perry Avenue, Kensington, Western Australia 6151, Australia
3  Charles Darwin University, Casuarina 0810, Darwin, Australia
4  Pendoley Environmental, 12A Pitt Way, Booragoon, Western Australia 6154, Australia
5  ERM Vietnam, 7th Fl, 9 Dinh Tien Hoang Street, Ho Chi Minh City, Vietnam
6  Pilbara Region Headquarters, Parks and Wildlife Service, Department of Biodiversity, Conservation and Attractions, Lot 3 Anderson Road, Karratha, 

Western Australia, 6714, Australia 

In Western Australia, sea turtles are of particular conservation concern because their nesting, migration and foraging ranges, 
overlap with multiple hubs of development including onshore and offshore petroleum and gas exploration, coastal processing 
and ship loading facilities of natural resources across the North West Shelf(NWS). While data exists on the nesting density and 
distribution of some species, very little is known of their migratory pathways and foraging grounds. This confounds our ability 
to understand how industry and other activities may overlap with these phases of the marine turtle life cycle and complicates 
management actions. To this end, we have compiled multiple satellite tracking datasets of green turtles (n=61) tagged at eight 
nesting beaches across the NWS to quantify their at-sea spatio-temporal distribution, identify important areas and assess overlap 
with potential industrial threats. Most turtles dispersed throughout the NWS, staying within the 50m contour, with some exceptions 
of females performing extensive offshore movements. Our analysis has mapped the movement of green turtles from the main 
nesting beaches across the region, and assessed the overlap between turtle spatial hotspots of use and industrial infrastructure 
and activity. These data will assist in assessing risk to turtles and implementing management actions for their protection. 
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Reef Vision: Using Recreational Fishers to Monitor 
Western Australia’s Expanding Artificial Reef Network
James Florisson1, Andrew Rowland1, Leyland Campbell1, James Tweedley2, Stephanie Watts1 and Euan Harvey3

1  Recfishwest Western Australia, Northside Drive, Hillarys, WA, 6025
2  Murdoch University Western Australia, South Street, Murdoch, WA, 6150
3  Curtin University Western Australia, Kent St, Bentley, WA 6102 

Since 2013, six purpose-built artificial reefs have been deployed for recreational fishing in WA consisting of 275 modules from 
six different designs. From Exmouth to Esperance, this artificial reef network provides over 140,000m2 and 1400 tonnes of 
habitat, generating a range of social and economic benefits to users and communities. With the deployment of artificial reefs, 
there are legislative, social and environmental requirements to monitor the performance of these structures. Certain monitoring 
regimes can be prohibitive, and the use of citizen scientists’ can effectively gather large spatial and temporal data sets as well 
enhance the social values of participants (particularly ownership and stewardship). In 2015, ‘Reef Vision’ was trialled on the 
Bunbury and Dunsborough artificial reefs. Fishers collected over 150 hours of footage revealing 65 different species of fish. The 
trial found that enough data of sufficient quality was collected to monitor the reefs and that these data can detect differences 
in the characteristics of the fish fauna. The program developed technology, methodologies and a suite of engagement and 
management tools. ‘Reef Vision’ has now expanded state-wide with over 100 volunteers collecting hundreds of hours of footage 
assisting to monitor artificial reefs. 

 

Stable Patterns in Ocean Wildlife in an Offshore 
Marine Park
Andrew Forrest1, Jessica Meeuwig1, Phil Bouchet1,2 and Shanta Barley1

1  University of Western Australia, WA
2  University of Portsmouth, UK 

The blue economy depends on productive and resilient oceans and marine protected areas (MPAs) are increasingly recognised 
as a key strategy to this end. While the benefits of coastal MPAs, ecological and economic, are well documented, less clear is 
the effectiveness of relatively newly established large offshore MPAs for pelagic animals. These MPAs also continue to attract 
opposition from some members of the commercial and recreational fishing sectors with arguments against MPA benefits for 
pelagic animals are typically based on high spatial and temporal variability in pelagic assemblages due to their mobility. We 
used mid-water baited remote underwater video systems to document the status of pelagic animals at the Perth Canyon 
Marine Park in Western Australia, over a 5-year period. We found interannual stability in the spatial patterns of pelagic taxa 
richness, and variability between the Austral seasons, consistent with ecological theory. Our results suggest that spatial and 
temporal patterns in ocean wildlife are sufficiently clear such that the benefits of protection will be detectable through time. 
This is a requirement if the conservation benefits of protected areas are to be appropriately determined. 
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A cumulative risk assessment framework to 
prioritize management actions for Western Australia 
flatback turtles
Sabrina Fossette-Halot1, Graham Loewenthal1, Tony Tucker1, Florian Mayer1 and Scott Whiting1

1  Department of Biodiversity, Conservation and Attractions, 17 Dick Perry Avenue, Kensington, 6151, Western Australia 

Long-term conservation planning of threatened, long-lived migrating marine species such as marine turtles is challenging. 
To ensure effective species management and accountable use of funds, it is essential to understand and evaluate pressures 
acting on key areas of the life history of a species within a risk assessment framework, to highlight vulnerabilities within 
current and future scenarios. The North West Shelf Flatback Turtle Conservation Program is one of the largest biodiversity 
offset programs in Australia and aims to increase the conservation of flatback turtles over 30 years. An eight-day aerial survey 
revealed that flatbacks nest on >150 islands on the North West Shelf of Western Australia and on large extents (i.e. 100s km) 
of the mainland coastline making the management of this stock challenging. Although parts of their nesting range remain 
pristine, there are substantial overlaps with multiple human activities such as large ports, hydrocarbon exploitation and other 
urban development. We used the InVest Risk Assessment model to quantify the cumulative impacts of human-use stressors 
on flatback turtle rookeries in Western Australia. Key components of the model included turtle nesting density, level of impact 
on eggs, hatchlings and nesting turtles and assessment of cumulative anthropogenic pressures through space and time.

 

Innovative approaches to informing management 
of coastal plant communities: historical eDNA records 
for seagrass, saltmarsh and mangrove communities 
from sediments
Nicole Foster1, Bronwyn Gillanders1, Alice Jones1, Jennifer Young1, Kor-jent Van Dijk1, Ed Biffen2 and Michelle Waycott1,2

1  School of Biological Sciences, University of Adelaide, Adelaide, South Australia 5005, Australia
2  State Herbarium of South Australia, Botanic Gardens and State Herbarium, Department for Environment and Water (DEW), Adelaide, South Australia 

5001, Australia 

The effective management of coastal plant communities—seagrass, mangrove and saltmarsh—can be substantially improved 
with evidence from long-term ecological data sets. Highly desirable are data sets that pre-date European settlement enabling 
the observation of changes induced by modern human activity. Such data sets provide options to improve management 
efforts by assessing natural species variability prior to the influence of human induced drivers of change. Current integrated 
long-term monitoring for coastal plant communities is often limited in scope and length of monitoring periods, as coastal plant 
communities, emergent and submerged, can be difficult to access and monitor. We have applied a novel approach to obtain 
long-term change data on coastal vegetation using DNA stored in sediments. A challenge in using historic DNA is its poor 
quality due to environmental degradation. Using hybridisation capture of targeted DNA fragments from sediment samples, 
successful for microbial eDNA analyses in marine systems, we improved outcomes. A specific reference library of southern 
temperate coastal vegetation (vascular plants) enabled high resolution cross referencing and identification of results. Results 
from our pilot site at Torrens Island, a conservation wetland site in South Australia, demonstrate the long-term presence of 
seagrass and mangrove communities at this site. 
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Marine pest biosecurity – Department of Agriculture 
and Water Resources projects and website resources
Cian Foster-Thorpe1, Brett Herbert1 and David Currie1 

1  Department of Agriculture and Water Resources 

The Department of Agriculture and Water Resources has resources to assist with marine pest biosecurity and funds research 
to develop tools and methods to detect, control and manage marine pests. The national marine pest website has recently been 
updated and revised to be more user friendly, to inform stakeholders about biosecurity measures they can take to reduce the 
spread of marine pests and how to report them. The website contains guidelines for biofouling management, surveillance 
and marine pest R&D. It also has links to reports on research funded by the department. The department is also updating 
the National Introduced Marine Pest Information System to improve mapping of marine pest distributions and reporting 
functionality, and update pest information. Substantial work on validating molecular tests for marine pests, and funding 
research into innovative biosecurity surveillance methods such as modular ROVs and Recombinase Polymerase Amplification, 
is also underway. Biosecurity is a shared responsibility and as researchers you play an important part to ensure that the spread 
of marine pests is reduced, and if you see something unusual, report it. As the black striped mussel incursion in Darwin shows, 
in some cases we can eradicate a pest before it becomes established, if we catch it early enough.

 

Creating a multidisciplinary, ecosystem-scale research 
program that informs management for the Shark Bay 
World Heritage Site
Matthew W. Fraser1 and Ana Sequeira1

1  Oceans Institute & School of Biological Sciences, The University of Western Australia, 35 Stirling Highway, Crawley, WA, 6009 

Shark Bay is one of only four marine World Heritage Sites globally that meets all 4 natural criteria for World Heritage Listing. 
However, this iconic and valuable marine ecosystem is under serious threat. Shark Bay is especially vulnerable to future 
climate change, given that the foundation species (the seagrass Amphibolis antarctica) is already living at the upper edge of 
its tolerable temperature range. This threat was exemplified by the 2011 marine heatwave, which led to the loss of 900 km2 
of seagrasses, negative health impacts on megafauna, fisheries closures, and the release of 2-9 million tonnes of CO2 from 
sediments. This contributed to Shark Bay being classified in the highest category of vulnerability to future climate change, with 
impacts likely to have a catastrophic impact on Shark Bay’s World Heritage Values.

We present the threats posed to Shark Bay and propose that a multidisciplinary, coordinated research approach is needed 
to understand and mitigate the environmental, social and economic impacts of climate change. Such a framework must 
involve oceanography, habitat mapping, and tracking of animal habitat utilisation under an ecosystem modelling framework to 
identify the ecosystem wide responses and ecological consequences to predicted loss of a foundation seagrass in Shark Bay. 
This will require a broad, multidisciplinary team from a range of research institutes, and collaboration from key stakeholders 
including government departments, industry, local indigenous groups.  
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Habitat Availability Drives Epifaunal Assemblages on 
Shallow Reefs
Kate M. Fraser1, Graham Edgar1, Rick Stuart-Smith1 and Scott Ling1

1  Institute for Marine and Antarctic Studies, University of Tasmania, Private Bag 49, Hobart, Tasmania, 7001 

Mobile epifaunal macro- and meio-invertebrates (epifauna) have been described as key components in the cycle of nutrients 
in reef ecosystems, providing the main trophic link between primary producers and larger carnivores. Understanding the 
relationship between epifauna, their habitat, and latitude may provide a missing link in our knowledge of reef ecology in a 
changing world, hence facilitating improved management of reefs for long-term ecological, social, and economic outcomes.  
Epifaunal assemblages were collected across the eastern seaboard of Australia, from Tasmania to the northern Great Barrier 
Reef, and examined in terms of their relationship to latitude and microhabitat-forming marine biota. Microhabitats (a range 
of algae and live coral taxa) containing epifaunal invertebrates were collected from shallow reef locations and bagged insitu.  
Associated assemblages were removed and quantified in a laboratory as abundance measures by taxonomic composition and 
body size. The body size distribution of epifaunal assemblages was strongly associated with broad microhabitat types of either 
live coral or algae. Body size distribution differed significantly between the two microhabitats, largely regardless of latitude.  
Body size distribution was closely correlated with dominance of particular epifaunal taxa, namely non-caprellid amphipods on 
algal habitats and harpacticoid copepods on live coral.

 

Greening Ports: Sacrificing the benthos
Chris Frid1 and Odette Paramor2

1  Griffith University, Gold Coast, Southport, QLD, 4222
2  University of Nottingham Ningbo China, 199 Taikang Road, Ningbo, 315100, China 

Global trade continues to grow providing economic growth, supporting jobs and delivering our life style aspirations. Shipping is 
the most carbon efficient means of moving trade goods globally and like all forms of transport shipping has an environmental 
foot print and shipping also requires substantial infrastructure to deal with onward distribution either transfers to other vessels 
or movement to final destination. Most of the world’s largest cities are on estuaries or the coast as the cities developed from 
markets that developed where ships could unload. Today these port cities remain major economic and social powerhouses 
and the ports have developed in size and sophistication. In doing so coastal habitats have been subsumed by urbanization and 
remaining semi-natural areas are often heavily influenced by the development. In this paper we consider the environmental 
foot prints of port operations and in particular how they have impacted on the ecology of the surrounding sea floor and how 
port operations can be made more sustainable in the 21st century. The focus will be on dredging, habitat creation and Non-
native Invasive Species (NIS) and we pose the question do we need to sacrifice the benthos on the sake of economics?
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Underwater, contactless and portable ultrasonography: 
a new non-invasive methodology to study the internal 
anatomy and reproduction of reef manta rays
Niv Froman1,2, Marie-Aude Genain1, Guy Stevens2, Ray Rochester3, Lynda Dunbar4 and Gareth Pearce1

1  Department of Veterinary Medicine, University of Cambridge, Cambridge, CB3 OES, UK
2  The Manta Trust, Catemwood House, Norwood Lane, Corscombe, Dorset, DT2 0NT, UK
3  Vetsonic (UK) Ltd, Riccal Drive, York Road Business Park, Malton, YO17 6YE, UK
4  IMV-imaging, Phoenix Crescent, Strathclyde Business Park, Bellshill, ML4 3NJ, UK 

Successful conservation of marine megafauna populations requires a clear understanding of key life history characteristics, 
particularly in relation to reproduction. Although studying the reproductive ecology and anatomy of wild manta rays is 
challenging, recent technological advances in ultrasonography offer new research opportunities. This study examined the use 
of a newly developed underwater, portable and contactless ultrasound machine capable of detailed visualisation and recording 
of the internal anatomy of free-swimming reef manta rays (Mobula alfredi). To our knowledge, this is first time such a unit has 
been used in unrestrained, free-swimming wild animals. Thirty-six ultrasound examinations of 22 different M. alfredi individuals 
were successfully obtained in the Maldives between October and November 2018. A wide range of internal structures including 
liver, spleen, gills, branchial arches and vertebral column were successfully identified and recorded. Detailed images of the 
uterus were obtained from eight animals and images of developing fetuses and trophonemata from three animals. This study 
demonstrates the potential of this newly developed non-invasive technology to identify and quantify internal structures and 
changes in free-living marine wildlife. Such information will provide invaluable information on life cycle parameters, data which 
is currently poorly quantified in many aquatic species of conservation concern.

 

Simultaneous or in sequence stressor application, could 
it make a difference to benthic faunal communities?
Ramila Furtado1 and M J Bishop1

1 Department of Biological Sciences, Faculty of Science & Engineering, Macquarie University, North Ryde, NSW, 2109 

Addressing multiple stressors affecting our coastal zone is most pressing research question today. Increasing anthropogenic 
stressors affecting the estuarine ecosystems have modified them both structurally and functionally. Multiple stressors act in 
concert and often overlap both temporally and spatially and their interactions could have additive, antagonistic or synergistic 
effects. Traditionally multiples studies investigations subject stressors synchronously however under the natural ecological 
conditions, stressors usually operate asynchronously. This could alter the effects of stressors, hence we need rethink of how 
the multiple stressors are currently assed. We looked at two major anthropogenic stressors of the estuarine systems, nutrient 
enrichment (added to the system through agricultural runoff, storm water, sewage etc) and physical disturbance (small scale 
sediment disturbance, through propeller scarring, bait digging etc). Using meiofauna (45 to 500micron), through a field 
study we investigated if  the order in which stressors were applied will affect the community structure and if the stressor 
was more important than the order in which it was applied. Our results indicate that nutrient enrichment had a greater effect 
on meiofaunal community structure when applied together with than when applied before or after physical disturbance.  
Hence, the timing of stressor application is important in determining the nature of multiple-stressor impacts, and needs to be 
considered when managing stressors.
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Mapping benthic communities of Browse Island 
from high resolution satellite imagery and multibeam 
bathymetry
Ronen Galaiduk1, Ben Radford1, Mark Case1 and Andrew Heyward1

1  Australian Institute of Marine Science, IOMRC, The University of Western Australia, Perth, Australia 

Remote fringing reef systems in North West Australia require ship-based expeditionary surveys, which would benefit from cost 
effective methods to determine the extent and community composition of benthic habitats. We examine a novel approach for 
addressing this need, by combining nanosatellite and hydroacoustic remote sensing data with rapid field data collection methods. 
This information was combined to build robust predictive models and maps of benthic communities surrounding Browse Island 
on the NW shelf of Australia. The shallow water mapping (< 15 m) was based on the classification of high-resolution satellite 
imagery and ground truth points collected in the field. To map the deep water benthic communities (15 - 80 m), we analysed the 
hydroacoustic multibeam data together with biological data from towed video surveys. The maps show that Browse Island has 
high cover of complex benthic communities, extending from the intertidal area into deep water (80 m). The benthic communities 
were arranged into a characteristic annulus pattern surrounding the island and were primarily responding to geomorphic 
variables such as large-scale complexity and small-scale hypsometry of the seafloor. The geomorphic surrogates elude to strong 
community divers such light and exposure highlighted by photic habitats in the shallow transitioning to filter feeder habitats in 
the deep.  While both deep and shallow habitats predicted well at broader landscape scales (Kappa values 0.61 to 0.93), the 
shallow communities are often interspersed and mixed and have proven to be difficult to resolve at finer scales (meters).

 

Real-time alerts of ‘dangerous’ sharks from the 
New South Wales Monitoring Network: informing the 
community and raising awareness
Christopher Gallen1, Craig Brand1, Hugh Pederson2, Kim Wolfenden1, Marcel Green1 and Paul Butcher1

1  Fisheries Research, NSW Department of Primary Industries, NSW, 2316
2  VEMCO/Amirix Systems Inc, TAS, 7000 

In October 2015, the NSW Government committed $16 million to the five-year NSW Shark Management Strategy (SMS) in 
response to an increasing rate of shark incidents, particularly on the NSW North Coast. The focus of the SMS is trialling new 
and emerging technologies for shark bite mitigation to inform evidence-based long-term management responses to help 
NSW communities become more ‘Shark Smart’. Two key components  of the SMS are the 21 VR4G acoustic receivers along the 
coast and the communications pathway involving the SharkSmart app and Twitter feed.The VR4G receivers detect acoustically 
tagged target sharks (Whites, Tigers and Bulls) within an ~ 500 meter radius, and then automatically communicates real-time 
updates to the public and beach authorities via the SharkSmart app and Twitter. In the last two years there were more than 
34,500 detections from the 21 VR4Gs pushed through the app and Twitter. Over 420 tagged target sharks are increasing our 
knowledge of their movements and proximity to beachgoers. Together, these new and emerging technologies and digital 
platforms are helping the NSW Government and individuals manage risk, are increasing bather protection, and highlight the 
occurrence of sharks as a natural component of healthy coastal ecosystems. 
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A modelling investigation of marine heat waves in three 
consecutive summers in Yellow and East China Seas
Guandong Gao1 and Ming Feng2

1  Institute of Oceanology, Chinese Academy Of Sciences 
2  Commonwealth Scientific and Industrial Research Organisation 

In three consecutive years from 2016 to 2018, extreme ocean warming events occurred in July and August in The Yellow 
and East China Seas (YESC), which was unprecedented in the past of around four decades based on satellite record. The 
continuous marine heat waves were all successfully reproduced by a hydrodynamic model based FVCOM (Finite Volume 
Community Ocean Model). Based on the model results, the upper ocean temperature budget (0-20m) demonstrates that 
air-sea heat flux plays a dominant role in all three warm summers and advection of warm water from adjacent seas are also 
contributing to the rise in temperature in 2017. The anomalous variation of net heat flux is closely related to the large-scale 
climate drivers i.e. the anomalous movement of Western Pacific Subtropical High (WPSH) high.  

 

Communicating marine science: perspectives from the 
national science agency 
Chris Gerbing1 and Natalie Kikken2

1  CSIRO, Oceans and Atmosphere / Corporate Affairs, Aspendale, VIC, 3195
2  CSIRO, Oceans and Atmosphere / Corporate Affairs, Newcastle, NSW, 2304 

From engineering to biodiversity, from climate change to sustainable fisheries, CSIRO (Commonwealth Scientific and Industrial 
Research Organisation) marine researchers are working with professional communicators to share outcomes of research and 
collaborations with the public, industry, government and science colleagues. In response to our research spanning wide-ranging 
disciplines, extending over vast spatial scales, widespread domestic and international significance, and varying perceived 
urgency, our communication approach is required to be imaginative and adaptable whilst generating trusted and accurate 
information. We recognise the critical need to communicate widely about the marine environment using modern techniques. 
We do this through activities such as a comprehensive publishing plan using popular social media channels for amplification, 
extensive use of video to tell stories of our people, the science and its impacts, and through capitalising on nationally significant 
topics and events to harness extensive interest in our research. This paper will share our marine communication strategies and 
provide examples of our recent efforts and lessons. 
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Western Australian Marine Oil Pollution Risk Assessment
Emily Gifford1, Raphael Morgan2, Annette Jacobs3, Kate Swain4, Kevin Oldham5, Celia Cunnigham5 and Matt Bilderbeck5 

1  Department of Transport, 1 Essex St, Fremantle, WA, 6160
2  Advisian, 600 Murray Street, West Perth, WA, 6605
3  GFG Alliance, Port Augusta Road, Whyalla SA 5600
4  Woodside Energy Ltd, Mia Yellagonga, Karlak, 11 Mount St, Perth, WA, 6000
5  Navigatus Consulting Ltd, 347 Parnell Rd, Auckland, NZ, 1052 

The Western Australian Department of Transport has completed a detailed assessment of oil spill risk in State waters. 

The project comprised two components. The first evaluated protection priorities of the receiving environment to assess 
potential consequences of marine oil pollution. Geospatial information was collected on multiple sensitive receptors from five 
categories; Protected Fauna, Protection Areas, Economic, Cultural and Heritage, Social, Amenity and Recreation. Receptors 
were ranked in terms of protection priority, then overlaid to identify the State’s key sensitive areas of coastline.

The second component assessed the likelihood, size, location and type of marine oil pollution. Regional, national and 
international data on maritime activity and marine oil spills were assessed to identify the State’s key areas of exposure

Finally, protection priority outputs were modelled with spill exposure outputs to give an overall risk profile for the State. 

Project outputs give a detailed picture of sensitive receptors and risks throughout State waters. Results will aid effective 
management by guiding prevention measures and response resource allocation. Multiple challenges to cover ~13,000km of 
highly variable coastline and maritime use were overcome to create a repeatable and valuable tool (interactive Web Map 
Application) for oil spill planning and response. 

 

Systematic landscape restoration: planning for more 
effective and efficient restoration
Ben L. Gilby1,2, Andrew D. Olds1,2, Rod M. Connolly3, Christopher J. Brown4, Paul S. Maxwell4, Christopher J. Henderson1,2, 
Nicholas Ortodossi1, Cassandra Duncan1 and Thomas A. Schlacher1,2

1  School of Science and Engineering, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
2  The Animal Research Centre- Health, ecology and conservation, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
3  Australian Rivers Institute- Coasts and Estuaries, Griffith University, Gold Coast 4222, Queensland, Australia 
4  Australian Rivers Institute, Griffith University, Nathan 4111, Australia
 Healthy Land and Water, Level 4, 200 Creek Street, Spring Hill 4004, Queensland, Australia

Conservation projects increasingly consider how to restore degraded ecosystems over large spatial scales, but the logistics 
and relatively high costs of restoration mean that actions must necessarily be planned at local scales. Consequently, structured 
decision making might be useful for prioritising restoration actions across multiple spatial scales. In this presentation, we 
show how systematic conservation planning frameworks can be used to prioritise restoration across landscapes. We use the 
framework to select estuaries where restoration is required and feasible (i.e. regional prioritisation), and then to apply actions 
within estuaries (i.e. local scale prioritisation) to ensure they have a high probability of success, and are cost effective. We 
highlight the importance of setting quantifiable and measurable goals for restoration, considering cost effectiveness, and 
of siting restoration actions at locations within heterogeneous landscapes that maximise their effectiveness and benefits. 
This systematic framework for prioritising restoration actions should help to improve the outcomes of individual restoration 
projects, and maximise the ecological benefits associated with the upscaling of restoration globally. We finish by presenting 
some recently collected data from the Noosa River Oyster Reef Restoration project that demonstrates how this spatial 
prioritization approach can benefit fish and fisheries in coastal ecosystems. 
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Landscape context modifies the rate and distribution of 
ecological functioning around habitat restoration sites
Cassandra K. Duncan1,2, Ben L. Gilby1,2, Andrew D. Olds1,2, Rod M. Connolly3, Nicholas L. Ortodossi1,2, Christopher J. Henderson1,2, 
and Thomas A. Schlacher1,2

1  School of Science and Engineering, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
2  The ANIMAL Research Centre: health + ecology + conservation. University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
3  Australian Rivers Institute - Coasts & Estuaries, School of Environment and Science, Griffith University, Gold Coast 4222, Queensland, Australia 

The rate and distribution of ecological functions is modified by how species respond to the composition of landscapes. 
Extensive habitat loss has led to restoration becoming an important tool in coastal management, however, it is unclear 
where restoration should be located in heterogeneous landscapes to maximise outcomes for ecosystem functions. We used 
restored oyster reefs, as a model system to test whether, and how, ecological functioning is modified by the spatial context 
of restoration sites in marine landscapes. We measured predation rates, and surveyed predators, using videoed deployments 
of ‘squidpops’ at restored reefs and control sites within different marine spatial contexts in Queensland, Australia. Predation 
rates at restored reefs were double those at control sites. Seascape context modified predation rates; consumption near reefs 
was significantly lower when closer to seagrass and mangroves. By contrast, higher rates were observed on reefs surrounded 
by non-vegetated seafloor, far from seagrass and mangroves. In addition, the distance over which predation extended into 
the surrounding unvegetated areas was greater on reefs further from vegetation. Strategically placing restoration sites in 
heterogeneous landscapes can enhance the benefits of habitat restoration for ecosystem function, and modify the distance 
over which these effects of restoration extend into surrounding landscapes.

 

GlobalArchive: Case study of using national on-line 
services to synthesise stereo-video annotation of fish 
and habitat imagery
Brooke Gibbons1,2, Tim Langlois1,2, Ariell Friedman3, Sebastien Mancini4, Roger Proctor4

1  UWA Oceans Insitute, The University of Western Australia, Indian Ocean Marine Research Centre, Cnr. of Fairway and Service Road 4, Crawley, WA 6009                                                                                                                                     
2  School of Biological Sciences, The University of Western Australia, 35 Stirling Highway, Crawley, WA 6009
3  Greybits, Rose Bay, Sydney, http://greybits.com.au
4  Integrated Marine Observing System, University of Tasmania, Private Bag 110, Hobart, TAS 7001 

Fish image annotation data and benthic habitat imagery is currently collected by various research, management and 
academic institutions globally (+100,000’s hours of deployments) with varying degrees of standardisation and limited formal 
collaboration or data synthesis. 

GlobalArchive (http://globalarchive.org/) is designed to be a centralised repository of aquatic ecological survey data with 
design principles including ease of use, secure user access, flexible data import, and the collection of any sampling and 
image analysis information. To easily share and synthesise data we have implemented data sharing protocols, including Open 
Data and synthesis Collaborations, and a spatial map to explore global datasets and filter to create a synthesis. We present 
a case study of how this national on-line service, with the support Australian Research Data Commons, has enabled marine 
biologists to synthesise fish annotation data sets from baited remote underwater stereo-BRUVs. These outputs are integrated 
into GlobalArchive and linked to an R virtual desktop analysis suite to offer an unprecedented capability to deliver marine 
biodiversity information of value to marine managers and scientists alike. 

We demonstrate how the flexible querying protocol of GlobalArchive is used to combine habitat and fish annotation data to 
allow the synthesis of multiple data sets and a time-efficient and reproducible data analysis workflow.
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The state of Western Australia’s coral reefs
James P. Gilmour1,2, Kylie L. Cook1, Nicole M. Ryan1,  Marjetta L. Puotinen1, Rebecca H. Green2,3,4, George Shedrawi5,16, Jean-Paul 
A. Hobbs6, Damian P. Thomson7, Russell C. Babcock8, Joanna Buckee9,10, Taryn Foster1, Zoe T. Richards6,11, Shaun K. Wilson2,5, 
Peter B. Barnes12, Teresa B. Coutts12, Ben T. Radford1,2,13, Camilla H. Piggott1,2,14, Martial Depczynski1,2, Verena Schoepf2,4, Scott N. 
Evans15, Richard D. Evans2,5, Andrew R. Halford16, Christopher D. Nutt17, Kevin P. Bancroft5,18, Andrew J. Heyward1 and Daniel Oades19  

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Crawley, WA, Australia
2  Oceans Institute, University of Western Australia, Crawley, WA, Australia. 
3  The Oceans Graduate School, University of Western Australia, Crawley, WA, Australia 
4  ARC Centre of Excellence for Coral Reef Studies, University of Western Australia, Crawley, WA, Australia
5  Department of Biodiversity, Conservation and Attractions, Kensington, WA, Australia 
6  School of Molecular and Life Science, Curtin University, Bentley, WA, Australia
7  CSIRO Oceans and Atmosphere, Indian Ocean Marine Research Centre, Crawley, WA, Australia
8  CSIRO Oceans and Atmosphere, Queensland Biosciences Precinct, St Lucia, QLD, Australia
9  Environmental and Conservation Sciences, Murdoch University, Murdoch, WA, Australia 
10  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, WA, Australia
11  Aquatic Zoology Department, Western Australian Museum, Welshpool, WA, Australia 
12  Parks and Wildlife Service, Department of Biodiversity, Conservation and Attractions, Exmouth, WA, Australia 
13  School of Agriculture and Environment, University of Western Australia, Crawley, WA, Australia 
14  Kimberley Marine Research Station, Cygnet Bay, WA, Australia
15  Department of Primary Industries and Regional Development, Hillarys, WA, Australia 
16  Pacific Community (SPC) B.P.D5 – 98848 Noumea Cedex, New Caledonia 
17  Parks and Wildlife Service, Department of Biodiversity, Conservation and Attractions, Broome, WA, Australia
18  School of Biological Sciences, University of Western Australia, Crawley, Western Australia, Australia
19  Bardi Jawi Rangers, Ardyaloon, WA, Australia  

Western Australia’s coral reefs have largely escaped the chronic pressures degrading other reefs around the world, but are 
regularly affected by seasonal storms and cyclones, and increasingly by heat stress and coral bleaching. Southern reefs (>17 °S) 
have previously bleached during strong La Niña phases, and those further north during strong El Niño phases. Since 2010, over 
half the reef systems have been severely impacted by coral bleaching, the worst of which occurred in 2016, with impacts at some 
reefs further compounded by cyclones. For most (75%) reef systems with long-term data (5 – 26 yrs), mean coral cover is at 
(or near) the lowest on record and a full recovery is unlikely if disturbances continue to intensify with climate change. However, 
some reefs have not yet experienced severe bleaching and their coral cover has remained relatively stable or increased in recent 
years. Additionally, within all reef systems the condition of communities and their exposure to disturbances varied spatially. 
Identifying the communities least susceptible to future disturbances and linking them through networks of protected areas, 
based on patterns of larval connectivity, are important research and management priorities until the causes of climate change 
are addressed.  

 

Modeling the effects of extreme marine heatwaves 
to identify areas of potential refugia for a marine 
foundation species 
Ana Giraldo Ospina1,2, Gary Kendrick1,2, Thomas Wernberg1,2 and Renae Hovey1,2

1  University of Western Australia, 35 Stirling Highway, Crawley, WA 6009
2  Indian Ocean Marine Research Centre, 64 Fairway, Crawley, WA 6009 

Identifying areas of refugia for species vulnerable to climate change is a priority for conservation and management. Extreme 
climatic events, such as heatwaves, can drive major changes in species distributions in a short period of time compared to 
the pervasive effect of climate change. Yet, species distribution models have focused on long-term effects of climate change 
rather than extreme events. In this study, we examined the use of predictor variables of extreme temperature to simulate the 
effects of different extreme marine heatwave scenarios in the distribution of a key habitat builder, the kelp species Ecklonia 
radiata. The results of the heatwave scenarios were then compared to predicted distributions for three emission scenarios 
of ocean warming for 2100. Results indicate that extreme heatwaves may have similar effect on the distribution of E. radiata 
as the gradual effect of climate change, emphasizing the need to incorporate these events in climate change predictions of 
species distribution, since they have the potential to accelerate the ecosystem damage already predicted in climate change 
projections. The distribution patterns of E. radiata after the marine heatwave scenarios also identified deep reefs (> 40 m) as 
potential areas of refugia, where kelps can survive environmental extremes.
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Time and energy for the blue economy: how 
physiological ecology can help clarify the threats 
faced by marine vertebrates  
Adrian C. Gleiss1

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, 90 South Street, Murdoch, WA 6154 

Traditional means of studying the distribution of marine megafauna, through satellite telemetry or aerial survey, have allowed for 
the broad scale distribution of individuals and populations to be mapped. The resulting spatial distributions are now increasingly 
used to quantify their overlap with threatening processes with a view to gauge the impact threats will have on the population. 
At the other end of the spectrum, monitoring programs are designed to estimate the impacts of threats at the population level 
through mark-recapture. Whereas both approaches are essential in assessing the presence of threats, they often fail to identify 
the underlying mechanisms responsible for their severity, thus only offering limited ability to devise mitigation measures. Here, 
I outline how motion-sensing biologging tags attached to individual animals can offer an exciting opportunity to investigate 
anthropogenic and naturally occurring threats, by identifying changes in the behavioural energetics of individuals. I will use 
extreme temperatures encountered in nursery habitats of largetooth sawfish, bull sharks and lemon sharks as model systems 
and discuss how this experimental framework can be adopted to gauge the impact of a diverse range of threatening processes. 

 

The Composition of Shallow Water Temperate Reef 
Assemblages in Western Australia
Savita Goldsworthy1, Ben Saunders1, Euan Harvey1, Scott Bennett2 and Jack Parker1

1  Curtin University, Kent Street, Bentley, WA 6102
2  Institut Mediterrani d’Estudis Avançats, Universitat de les Illes Balears – Consejo Superior de Investigaciones Científicas, Esporles, Spain 

 

In 2015 we used diver operated underwater stereo-video to survey the composition of shallow water reef fish assemblages 
across 2000 km of subtropical and temperate Western Australia. Sampling occurred in seven regions between Port Gregory 
north of Geraldton to the east of Esperance. There were significant differences between regions, with the fish assemblages 
changing poleward, and eastward over the survey area. This also matches a declining gradient in sea surface temperature and 
a change in benthic habitat and reef structure as we move from limestone reefs in the north to granite in the south. One of the 
notable features was the high number of short range endemic species that make up the reef fish assemblage, particularly in 
the cooler waters.

 

Application of Hilbert Transform on the Internal Tide 
Numerical Simulation on the Southern NWS
Yankun Gong1, Matt Rayson1, Nicole Jones1 and Greg Ivey1

1  Oceans Graduate School and Oceans Institute, University of Western Australia, 35 Stirling Hwy, Crawley, WA 6009 

We apply the Hilbert Transform (HT) to the physics of internal tides (ITs) in two-dimensional fluids (x-y plane). Using this 
demodulation method, ITs propagating in different directions can be horizontally distinguished in three-dimensional numerical 
simulations with a geographic focus on the southern NWS. The HT is of great help to clarify several fundamental processes in 
the context of ITs, such as shoaling processes and energy reflection on the continental shelf. The southwest portion of Exmouth 
Plateau is also proved as another key generation site and ITs can propagate in both directions. In terms of other regions of 
active ITs, coordinate rotation can efficiently improve the accuracy of the HT in the IT directional decomposition. 
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Carbon storage by tidal marsh ecosystems in 
Western Australia
Connor Gorham1, Paul Lavery1,2, Jeffrey Kelleway3, Cristian Salinas1 and Oscar Serrano1

1  School of Sciences and Centre for Marine Ecosystems Research, Edith Cowan University, Joondalup, WA, Australia
2  Centre d’Estudis Avançats de Blanes – CSIC, Blanes, Spain.
3  Department of Environmental Sciences, Macquarie University, Sydney, NSW 2109, Australia 

Tidal marsh ecosystems (TME) provide several ecological services, including the sequestration of atmospheric CO2. As Australian 
TME occupy ~30% of the global tidal marsh area, it is important to understand their CO2 sink capacity and examine the factors 
driving variability. In particular, the organic carbon (Corg) storage capacity of WA’s TME remains poorly understood. To advance 
knowledge, 90 soil cores were sampled in 11 estuaries along WA’s temperate region. At each estuary, the Corg stocks in 1 m-thick 
soils from marine, intermediate and fluvial geomorphic settings were studied. Total soil Corg stocks of WA’s TME averaged 195 ± 10 
Mg Corg ha-1, increasing the previous estimate for WA more than 2-fold. This data represents the most comprehensive estimates 
for WA, and increases Australia’s total TME stock by 15% (from 0.22 to 0.26 Pg Corg). Further studies are required to improve the 
mapping, Corg stocks and sequestration rates, and drivers of variability of Corg storage in order to obtain robust estimates for WA’s 
TME. The Australian Government is assessing the implementation of blue carbon into the Emissions Reduction Fund, and here 
we provide data to underpin national policy development for reducing greenhouse gas emissions through the conservation and 
restoration of TME. 

 

Urbanisation structures multiple ecological functions 
in estuaries
Bob Gorissen1,2, Christopher J. Henderson1,2, Ben L. Gilby1,2, Thomas A. Schlacher1,2, Rod M. Connolly3 and Andrew D. Olds1,2 

1  School of Science and Engineering, University of the Sunshine Coast, Maroochydore QLD 4558, Australia 
2  The ANIMAL Centre – Health, Ecology and Conservation Research, University of the Sunshine Coast, Maroochydore QLD 4558, Australia  
3  Australian Rivers Institute - Coasts and Estuaries; and Griffith School of Environment, Gold Coast campus, Griffith University QLD 4222, Australia  

Animals perform an array of ecological functions that maintain the condition of ecosystems, and their combined effects on 
multiple functions can confer resilience to certain types of disturbances. These properties of ecosystems are sensitive to 
urbanisation, which modifies the spatial distribution of some ecological functions, but it is not clear whether the effects of 
landscape transformation exert similar, or distinct, impacts on different ecological functions, and this impedes our understanding 
of the links between biodiversity and ecological resilience. Live sea mullet (Mugill cephalis) were deployed to index predation, 
and dead pilchards (Sardinops sagax) were used to index carrion consumption. Experiments were conducted with both assays 
at 10 sites in each of 15 estuaries (n = 300), which varied in the extent of armoured shorelines and urban structures, in eastern 
Australia. Both ecological functions were dominated by a single species, yellowfin bream (Acanthopagrus australis), which 
consumed 47% of all live fish, and 79% of all carrion. Urbanisation modified the spatial distribution of predation pressure 
and carrion consumption in estuaries, through the filtering effects on yellowfin bream abundance. Our findings show that 
biodiversity is not always linked to ecological functions and resilience and identifying generalist species within urban settings 
is a critical conservation challenge.
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Exploiting higher resolution satellite sensors to 
produce 2 km multi-sensor composites of sea surface 
temperature
Pallavi Govekar1, Christopher Griffin1 and Helen Beggs1

1  Bureau of Meteorology, 700 Collins Street, Docklands VIC 3008 

Sea surface temperature (SST) products within a few kilometers of coasts that can resolve meso-scale features, such as ocean 
upwelling, and high temporal resolution such as diurnal warming, are increasingly in demand. The desire to have gap-free (cloud-
free) measurements drives requirements for composition of multiple platforms at possibly different times. The Australian Bureau 
of Meteorology (BoM) introduces new Integrated Marine Observing System (IMOS) 0.02º x 0.02º Muti-sensor SST products on 
day and sub-day scales. Day scale SST products are constructed by compositing 1 - 4 km resolution SST from Advanced Very 
High Resolution Radiometer (AVHRR) sensors on METOP-A, METOP-B, NOAA-15, NOAA-18 and NOAA-19, along with 0.75 - 1.5km 
SST from Visible Infrared Imaging Radiometer Suite (VIIRS) sensors on Suomi-NPP and NOAA-20 polar-orbiting satellites. Sub-
day scale products are based on the Himawari-8 Hourly composites. We discuss our product suite and how it might be used. 
The day scale Multi-sensor L3S SST products provide better input for applications such as the Bureau’s ReefTemp NextGen Coral 
Bleaching Nowcasting and IMOS OceanCurrent. They also provide useful insight into the study of marine heatwaves and ocean 
upwelling in near-coastal regions. The use of sub-day scale products is still open to active research. 

 

Management or muddling? The history of decision 
making on the Swan Canning River system 
Dr Sue Graham-Taylor, Professional Historian, Curator, WA New Museum

As an historian I recognise that an understanding of the past can always inform decision making. In the case of the Swan 
Canning River system, management of change has not always come as a result of rational decision making based on full 
knowledge. Decision makers on the Rivers have responded to the politics of the time, the limited understanding of science, 
social and cultural factors but above all to community pressures for change. Even today with greater scientific knowledge, the 
effect it has on decision making and funding for the Rivers is minimal. In this paper I plan to discuss how the management of 
the River has developed over time, some of the reasons for change and how the role of science has changed since settlement.  

 

Species (Agnostic) Distribution Modelling and the 
Bioluminescent Niche: Implications for Australian HABs
Clare Grandison1,2, Eric A. Treml1,3, Gurutzeta Guillera-Arroita1 and Richard Piola2

1  The University of Melbourne, Parkville VIC 3010
2  Defence Science and Technology Group, Fishermans Bend VIC 3207
3  Deakin University, Waurn Ponds, VIC 3216  

Bioluminescence is known to occur from the surface of the ocean to the deep sea; still, the ecological importance and environmental 
drivers of the phenomenon are poorly understood. This is particularly true over larger spatial and longer temporal scales. While 
marine bioluminescence is seen in many different organisms, dinoflagellates are known to be the main contributors to open ocean 
and coastal displays. Dinoflagellates are important contributors to primary productivity and planktonic ecology as well as being 
responsible for most Harmful Algal Blooms (HABs). Many of the dinoflagellate species responsible for Australian HABs are also 
bioluminescent. Developing a deeper understanding of the environmental factors that influence the distribution of bioluminescent 
dinoflagellates and expression of the phenomenon may therefore provide important insights into broader planktonic ecology 
and enable earlier recognition of the potential for HAB formation. We present on the development and application of spatially 
explicit, species ‘agnostic’ models to understand and predict the distribution and expression of dinoflagellate bioluminescence in 
Australian waters. Our results define the bioluminescent ecological niche in these waters and provide a framework for exploring 
the impact of climate change on bioluminescent dinoflagellate distributions. 
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Physical mechanisms influencing localized patterns of 
temperature variability and coral bleaching within a 
system of reef atolls
Rebecca Green1,2,3,4, Ryan Lowe1,2,3,4, Mark Buckley1,2,4, Taryn Foster5 and James Gilmour4,5

1  Oceans Graduate School, University of Western Australia, Perth, WA
2  Wave Energy Research Center, University of Western Australia, Albany, WA
3  ARC Center of Excellence for Coral Reef Studies, University of Western Australia, Perth, WA
4  UWA Oceans Institute, University of Western Australia, Perth, WA
5  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Perth, WA 

Interactions between oceanic and atmospheric processes within coral reefs can significantly alter local-scale (km) water 
temperatures, and consequently drive variations in heat stress and bleaching severity. The Scott Reef atoll system was one 
of many reefs affected by the 2015–2016 mass coral bleaching event across tropical Australia, which experienced sea surface 
temperature anomalies of 2°C that caused severe mass bleaching (>60%) over most of this system; however, the bleaching 
patterns were not uniform. We show how three mechanisms (tropical cyclone cooling, the interaction of air-sea heat fluxes with 
reef morphology, and the presence of internal tides) acted to alleviate heat stress during the marine heatwave in 2016 that lead 
to comparatively lower incidences of coral bleaching for some parts of the reef. Identifying locations where physical processes 
reduce heat stress will likely be critical for coral reefs in the future, by maintaining communities that can help facilitate local 
recovery of reefs following bleaching events that are expected to increase in frequency and severity in the coming decades.

 

Linking threat mitigation to biodiversity outcomes 
offers improved understanding of Marine Protected 
Area performance
Griffiths LL, Connolly RC, Bryan-Brown D, Brown CB 

Marine Protected Areas are a key ecosystem management tool, however they are increasingly under threat of being degazetted 
worldwide. Thus, it is important to set realistic expectations for their long-term performance. MPA performance is affected by 
multiple environmental and social pressures that vary across space, so it is challenging to predict long-term outcomes. Here 
we compare two different approaches for predicting how the expected performance of MPAs varies spatially: (1) estimating 
mitigation of threats to fish biomass with readily available information on fishing pressure and (2) a data intensive method of 
estimating outcomes for fish biomass with species distribution models. We use extensive empirical survey data on ecosystems 
and threats to develop spatial statistical models that estimate the expected performance of MPAs across a global marine 
biodiversity hotspot, Raja Ampat, Indonesia. Recent surveys in Raja Ampat have indicated variable success of MPAs 5 years post 
establishment. We found that threat and biodiversity measures were non- linearly related, because environmental covariates, like 
wave exposure, were also important determinants of fish biomass. Our results indicate that a threat mitigation approach would 
have been optimistic relative to evaluation that utilises species distribution models alone. We suggest that to accurately evaluate 
MPA performance it is critical to link threat mitigation with biodiversity outcomes. Doing so will enable conservation managers 
to understand the cause of poor performance and facilitate the setting of more realistic expectations of MPA performance. 
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Characterizing the drivers of coral reef hydrodynamics 
at the Rowley Shoals, off Northwestern Australia
Camille Grimaldi1,2, Ryan Lowe1, Jessica Benthuysen2 and Rebecca Green1

1  University of Western Australia, Stirling Hwy, Crawley WA 6009
2  Australian Institute of Marine Sciences, Fairway, Crawley WA 6009 

Mermaid Reef is one of Rowley Shoal’s three atolls located on the edge of the northwestern Australian continental shelf and 
is regularly exposed to a combination of energetic wave and tide conditions, making it an ideal site to investigate how waves 
and tides non linearly interact to influence the overall circulation of coral reef atolls. This study summarizes the findings of a 
unique one-year experiment monitoring surface waves, currents and water levels at several locations spanning the reef flat, 
lagoon, and channel regions of the atoll. Through these observations, we quantified how both wave and tidal forcing drive the 
circulation and flushing of this reef system. Very few other atolls around the world have been demonstrated to be both wave- 
and tide-dominated. The incorporation of numerical simulations integrating high-resolution LiDAR bathymetry and offshore 
forcing by both water levels and incident wave conditions, allowed us to resolve the detailed hydrodynamics of the entire reef 
at very fine resolution (~30m), including the dominant flow pathways and connectivity patterns. The combination of in situ 
observations and numerical simulations provide a key insight into the physical processes controlling the movement of water 
masses, which ultimately contribute to regulate many of the biological and chemical processes within reef systems.

 

Interannual Variability in the Lipid and Fatty Acid Profiles 
of East Australian Humpback Whales (Megaptera 
novaeangliae) in a Changing Antarctic Ecosystem
Jasmin Gross1, Patti Virtue2,3, Peter D Nichols3 and Susan Bengtson Nash1

1  Griffith University, Kessels Road, Nathan, QLD, 4111
2  University of Tasmania, Castray Esplanade, Hobart, TAS, 7004
3  CSIRO, Castray Esplanade, Hobart, TAS, 7004 

Southern hemisphere (SH) humpback whales are capital breeders that rely on accumulated energy reserves during their 
long migration between Antarctic feeding grounds and low latitude breeding grounds. They are classified as high-fidelity 
Antarctic krill consumers and as such are vulnerable to variations and long-term changes in krill biomass. Antarctic krill are 
thought to be susceptible to climate change induced alterations in sea ice ecosystems. A decline in krill biomass in years 
following low sea ice extent has been observed, which is hypothesized to effect the feeding ecology of SH humpback whales. 
Evidence of heterogeneous feeding patterns of east Australia migrating humpback whales have been observed, warranting a 
more comprehensive assessment of inter-annual variability in their diet. Here, using live-sampled blubber biopsies, we show 
evidence for inter-annual variation in total lipid content, with differences of 21% among years. Fatty acid (FA) profiles varied 
among years and trophic indicator FA for krill were only present in low percentages. This signifies that extra-Antarctic feeding 
may play a more important role in the energy budget of SH humpback whales than previously expected or it may point to 
present-day changes in foraging patterns of an expanding population in a changing Antarctic sea ice ecosystem.

Abstracts: Oral



AMSA2019 Program Handbook 106

The red-tide dinoflagellate Noctiluca scintillans in 
Australian waters -benign bioluminescent wonder or 
ecosystem threat?  
Gustaaf Hallegraeff1, Ruth S. Eriksen2, Claire H. Davies2, Sarah Pausina3, Frank Coman3, Felicity McEnnulty2, Anita Slotwinski3, 
Mark Tonks3, Julian Uribe-Palomino3 and Anthony J. Richardson3,4

1  Institute of Marine and Antarctic Studies, Castray Esplanade, Hobart, Tas, 7000
2  CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, Tas, 7000
3  CSIRO Oceans and Atmosphere, St Lucia, Brisbane, Qld 4072
4  Centre for Applications in Natural Resource Mathematics, St Lucia, Qld 4072 

The range expansion of the heterotrophic red-tide dinoflagellate Noctiluca scintillans (Macartney) Kofoid & Swezy, 1921 to 
Australian waters is well documented. Its large size (200-1000 µm), tendency to form vivid surface slicks, and its magnificent 
night-time bioluminescence has contributed to reliable observations since its first documented record in Sydney in 1860.  
Whilst the location and frequency of the late-bloom slicks are conspicuous, other aspects of its life-cycle are less well resolved.  
Noctiluca competes for the same food resource as zooplankton, and its growth rate is strongly dependent on temperature and 
prey abundance and catchability. Here we combine multiple lines of evidence to investigate and model the potential impacts 
of the range expansion on lower trophic levels. We combine abundance data from the IMOS National Reference Stations and 
the Continuous Plankton Recorder surveys, laboratory culture and grazing trials, estimates of food availability from satellite 
data (chl-a), and field observations of targeted prey to develop hypotheses about the impact of Noctiluca expanding around 
Australia and even into the Southern Ocean.

 

Effects of ocean acidification on Antarctic marine 
microbial communities
Alyce Hancock1,2,3, Stacy Deppeler4, Paul G. Dennis5, John Bowman6, John McKinlay7, Andrew McMinn1,2,3, Kai Schulz8, Rick van 
den Enden7 and Andrew Davidson3,7

1  Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, Australia 
2  Antarctic Gateway Partnership, Hobart, Australia 
3  Antarctic Climate & Ecosystems Cooperative Research Centre, Hobart, Australia 
4  National Institute of Water and Atmospheric Research, Wellington, New Zealand
5  School of Earth and Environmental Sciences, The University of Queensland, Brisbane, Australia
6  Centre for Food Safety and Innovation, Tasmania Institute of Agriculture, Hobart, Australia
7  Australian Antarctic Division, Kingston, Australia
8  Centre for Coastal Biogeochemistry, School of Environment, Science and Engineering, Southern Cross University, Lismore, Australia 

Antarctic marine microbes are the drivers of productivity, elemental cycling and effect ocean biogeochemistry. Despite Antarctic 
waters being amongst the most vulnerable in the world to increased CO2, little is known about how these microbial communities 
will respond to ocean acidification. A six-level dose-response experiment was conducted using 650 L incubation tanks (minicosms) 
adjusted to CO2 levels ranging from 343-1641μatm. Microscopy, flow cytometry and phylogenetic marker gene sequencing was 
used to investigate the effect of ocean acidification on the microbial community structure throughout the experiment. The 
response of both autotrophic and heterotrophic protists was species-specific with a threshold for significant change at CO2 levels 
≥953μatm. Below this threshold the community was dominated by larger diatoms, Phaeocystis antarctica and heterotrophic 
nanoflagellates. Above, the abundance these taxa fell dramatically and smaller phytoplankton dominated, culminating in a 
significant change in the community composition.  No significant CO2 effect was seen on the bacterial composition despite 
higher abundances at CO2  ≥ 953μatm, coinciding with a decline in the heterotrophic nanoflagellates, implicating reduced grazing 
pressure. Our findings suggest that by 2100 under a “business as usual scenario”, ocean acidification could change the microbial 
community structure and interactions, altering the ecosystem services these communities provide, and having significant flow-on 
for the Antarctic food web and elemental cycling. 
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Application of high-resolution nearshore bathymetry 
for marine research along the southwestern Australian 
coastline
Jeff Hansen1, Michael Cuttler1, Carlin Bowyer1, Mark Buckley1 and Ryan Lowe1

1  The University of Western Australia, M004, 35 Stirling Highway, Crawley, WA, 6009 

Many areas of Western Australia’s vast coastline lack the high-resolution bathymetric data, particularly in the nearshore (30 
m or less), needed for a range of commercial activities, research, and safe navigation. High resolution nearshore bathymetry 
is a critical input for wave and circulation models that are used to assess coastal erosion and inundation, and increasingly to 
assess the feasibility of marine renewable energy projects. Recently, the Australian Hydrographic Office (AHO) collected high-
resolution bathymetric Lidar (LADS) for a region near Albany to a depth ~40 m to support the Albany Wave Energy Project. 
The new survey data was compared to pre-existing AHO data in the region which was comprised of spot sounding and showed 
significant differences (root-mean-square difference ~7 m). The largest differences were observed in shallow areas around 
complex bathymetric features (e.g. rocky outcrops), which can have significant implications for waves approaching the coast 
(e.g. shoaling, refraction, etc.). This new bathymetry product now underpins a suite of high resolution, nearshore numerical 
models that have been used to investigate the available wave resource in the area and will be used for studies on the regional 
circulation and coastal processes at a range of timescales along this remote coastline.  

 

Fish Form and Function; Human Modifications to 
Estuaries Modify the Diet, Morphology, and Functional 
Niches of Coastal Fish Species 
Felicity E. Hardcastle1, Andrew D. Olds1, Christopher J. Henderson1, Thomas A. Schlacher1, Tyson S. H. Martin2, Paul S. Maxwell3, 
Rod M. Connolly4 and Ben L. Gilby1

1  School of Science and Engineering, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia 
2  Fisheries Queensland, Ecosciences Precinct, Boggo Rd, Dutton Park, QLD, 4102
3  Healthy Land and Water, Level 4, 200 Creek Street, Spring Hill 4004, Queensland, Australia
4  Australian Rivers Institute- Coasts and Estuaries, Griffith University, Gold Coast 4222, Queensland, Australia 

Human modifications to ecosystems are widely acknowledged as a key pressure altering assemblage structure and functioning 
of ecosystems. However, the ways in which environmental metrics combine to change the morphology or diet of species, and 
whether these modifications combine to change the structure of modified food webs, remain understudied. In this study, we 
quantified diet and the morphology of four functionally different estuarine fish species across thirteen estuaries of varying 
environmental conditions for a total of 569 fish. We found that environmental conditions of estuaries significantly changed both 
the morphology and diet of the fish. Environmental metrics correlated with the diet in zooplanktivores (herring, Herklotsichthys 
castelnaui) and detritivores (mullet, Mugil cephalus), environmental metrics also correlated with morphology in zooplanktivores 
(herring, Herklotsichthys castelnaui), and detritivores (mullet, Mugil cephalus). Piscivores (flathead, Platycephalus fuscus) only 
displayed correlations between morphology and diet. Generalists (yellowfin bream, Acanthopagrus australis), which have a wide 
feeding niche were highly adaptable to urbanisation and therefore did not change either diet or morphometrics. These results 
indicate the importance of human modifications in driving adaptive evolutionary divergence in fish. We suggest that these sorts 
of functional changes are vital considerations for coastal management. 
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The AIMS Index of Marine Industry
Paul Hardisty1 and Michaela Dommisse1

1  Australian Institute of Marine Science 

The AIMS Index of Marine Industry (the Index) was first developed in 2008 outlining the economic value of Australia’s marine 
environment and has since been updated biennially. It summarizes the economic output of marine-based industries and 
enables comparison with other sectors of the Australian economy. In 2015-16, total income based on the marine environment 
was $68.1 billion against $26.8 billion in 2001-2002. For the first time in the history of the Index, tourism and recreational 
activities have eclipsed offshore oil and gas exploration and production as the main contributor to the Australian economy 
among marine industries. 

The research community plays a pivotal role in providing net benefits for marine industries and coastal communities by 
delivering research to inform management decisions and policy. At AIMS, this includes 1) monitoring and understanding the 
dynamics of crown-of-thorns starfish outbreaks on the Great Barrier Reef to safeguard the tourism industry, 2) evaluation of 
impacts of dredging to support sustainable development of the marine transport sector and 3) effects of seismic exploration 
on key benthic habitats and fish communities. The Index shows the importance of oceans in an economic sense and can be 
used as a guide to steer research efforts where it matters most.

 

Introduction to the Commonwealth Blue Charter: 
bringing science-based policy to the heart of 
ocean action
Nicholas Hardman-Mountford1,3 and Patrick Suckling2, Jeff Ardon1, Heidi Prislan1,2, Julia Feeney2 and Alison Swaddling1

1  Commonwealth Secretariat, London, UK
2  Department of Foreign Affairs and Trade, Canberra, ACT
3  Indian Ocean Marine Research Centre, University of Western Australia, Crawley, WA 

The Commonwealth covers 1/3 of the world’s coastal oceans, 42% of coral reefs and the majority of small island developing 
states. On 20 April 2018, the 53 Governments of the Commonwealth adopted the Commonwealth Blue Charter at their Heads 
of Government Meeting. The Blue Charter is a principles-based agreement to co-operate on ocean challenges and meet 
commitments for sustainable ocean development. Priorities and actions are member-driven, led by volunteer Champion 
countries. To date, twelve countries have stepped forward to lead on nine different topic areas, termed Action Groups. These 
are: Aquaculture, Blue Economy, Coral Reef Protection and Restoration, Mangrove Restoration, Ocean Acidification, Ocean and 
Climate Change, Ocean Observations, Commonwealth Clean Oceans Alliance (Marine Plastics) and Marine Protected Areas. 
These Action Groups form the basis for cooperative sharing of practice and knowledge, as well as development of tools and 
training. They bring together Governments with practitioners from different sectors to streamline the pathway between science 
and policy and encourage global sharing of good practices. Australia, through DFAT, co-champions Coral Reef Protection and 
Restoration together with Belize and Mauritius. In this talk we will outline how the Australian marine science community and 
Government can contribute to activities of these international action groups.

Abstracts: Oral



AMSA2019 Program Handbook 109

What is Happening in Macquarie Harbour?
Neil Hartstein1, Johnathan Maxey1, Justyn Loo1, Shukry Bakar1 and Nurlena Quadra1

1  Aquadynamic Solutions Sdn. Bhd., Wisma Manikar, Lorong Manikar 1, Off Mile 2.5 Jalan Tuaran Likas 88400 Kota Kinabalu Malaysia 

Macquarie Harbour has been a center for controversy over the last 10 years. A number of newspaper articles, court cases, and 
documentaries have implied there has been changes to water quality and general environmental conditions in the system. 
Most of this media has linked changing environmental conditions to the expansion of salmonid farming. 

We examined historical records of river flow, temperature, water level and wind along with 10 years of water quality monitoring 
data. Our analysis of these data have led to greater understanding of the estuarine dynamics of this system, especially regarding 
interactions with the aquaculture industry. 

We have observed that the Gordon and King River are the major drivers of organic matter and oxygen cycling in the system. 
Marine intrusions also act to supplement oxygen in the harbour’s hypoxic basins. However, significantly large events are 
infrequent and even have the potential to cause instabilities in the water column. 

Concerns highlighted in the media can now be considered from an actual data-informed context through this improved 
understanding the system’s external drivers. 

 

Observations of Deep Water Upwelling Along the 
West Coast of Borneo and its Potential Implications on 
Coastal Aquaculture Expansion
Szu Yie Wong1, Neil Hartstein1, Mohd Shukry Bakar1, Chew Hui Loo1 and Johnathan Daniel Maxey1

1  Aquadynamic Solutions Sdn. Bhd., Likas, Kota Kinabalu Sabah Malaysia  

Recently a number of Australian, Japanese, and New Zealand Aquaculture companies were interested in developing aquaculture 
activities along the west coast of Sabah, Borneo Malaysia. However, there is a paucity of knowledge regarding even the very basic 
water quality parameters pertinent to successful aquaculture production. In order to determine the feasibility of some of the 
proposed aquaculture production sites, a water quality monitoring program was initiated that included a long-term deployment 
of 4 CTDs, current meters, and bi-monthly water column and seabed sediment sampling. Results indicate that during the NE 
monsoon period there was dramatic decrease in water temperature and an increase in salinity and nutrient concentrations. 
We hypothesize that this sudden change in temperature is a result of an upwelling of cold dense nutrient rich water onto the 
west coast of Sabah’s continental shelf from much deeper water (i.e. 3000m) approximately 140 km offshore. To best of our 
knowledge these are the first in-situ measurements that highlight the upwelling of cold South China Sea deep water on to Sabah’s 
continental shelf. These finding have potential implications for the aquaculture industry along the west of coast of Borneo. 

 

The Exmouth Integrated Artificial Reef: 
Fish Assemblages
Euan Harvey1, James Florisson2, Sam Russell1, Ben Saunders1, Jordan Goetze1 and Andrew Rowland2

1  Curtin University, Kent Street, Bentley, WA 6102.
2  Recfishwest, 3/45 Northside Dr, Hillarys, WA 6025 

In August of 2018 6 repurposed steel fish towers and 49 concrete structures of 3 designs were deployed in Exmouth Gulf to 
form King Reef. Fish were observed on the artificial reefs within days of deployment with the number of species, number 
of fish and biomass increasing rapidly. We present data from a monitoring program which collected stereo-ROV imagery 
and stereo-BRUVs before and after King Reef was installed and from sand, reef and sponge garden sites. Citizen science is 
an important part of the monitoring program with community members deploying the stereo-BRUVs. We present the fish 
assemblages associated with the 4 different artificial reef types.  
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An Acoustical Study of the Temporal Relationships 
between a Fish Chorus and Vertical Migration in the 
Perth Canyon, Western Australia 
Lauren Hawkins1, Iain Parnum2, Benjamin Saunders3, Miles Parsons4 and Robert McCauley2

1  School of Earth and Planetary Sciences, Curtin University, Kent Street, Bentley, Western Australia 6102, Australia
2  Centre for Marine Science and Technology, Curtin University, Kent Street, Bentley, Western Australia 6102, Australia
3  School of Molecular and Life Sciences, Curtin University, Kent Street, Bentley, Western Australia 6102, Australia
4  Australian Institute of Marine Science, University of Western Australia, Fairway, Crawley Western Australia 6009, Australia 

An evening fish chorus in the Perth Canyon, Western Australia, has recently been attributed to Myctophidae, which are small, 
mesopelagic fish, dominating oceanic fish assemblages. This study investigated the relationship between chorus levels and 
strength of acoustic backscatter in the water column with vertical migration over varying temporal scales. Data from CMST 
underwater sound recorders (USRs), and Acoustic Doppler Current Profilers (ADCPs), located near the Perth Canyon as part 
of the Australian Integrated Marine Observing System (IMOS) program, were used to investigate the relationship between fish 
chorus activity and water column backscatter and identify temporal patterns common to both. 

Significant correlations were found between chorus levels and water column backscatter strengths at multiple temporal scales 
(diel, lunar, seasonal) and across different depth strata. Seasonal and annual variations in the correlation strengths indicate the 
influence of large-scale oceanic processes. Results support the viability of using patterns and characteristics of fish choruses 
to gain insight into the biological activity and productivity of marine ecosystems. This study describes the movement of a 
possible Myctophidae dominated biomass through the water column and their production of noise when reaching the upper 
layers of the water column.

 

Reconstructing the Empirical Size Spectrum on Reefs
Freddie Heather1, Julia Blanchard1, Graham Edgar1 and Rick Stuart-Smith1

1  Institute for Marine and Antarctic Studies (IMAS), University of Tasmania, 20 Castray Esplanade, Battery Point TAS 7004 

For marine animals, body size is arguably the most important single factor determining an individual’s vital rates and how it 
interacts with its environment. Size-based methods therefore provide a way to model complex systems using relatively simple 
allometric relationships. Here we focus on the linear relationship between log abundance and log body size, also known as 
the abundance size spectrum. Most size spectrum analyses of reef communities focus solely on fish species, primarily due 
to a sparsity of invertebrate body size data. However, invertebrates can make up over 90% of animal community abundance 
in temperature zones, therefore global analyses may be misleading. Here, we fitted a linear mixed effects model to the size 
spectrum for over 3000 reef communities combining both statistically derived invertebrate body size data and empirically 
derived body size of fishes from the Reef Life Survey dataset. Our findings show that the incorporation of invertebrates 
reduces the steepness of the size spectrum slope. Furthermore, a latitudinal gradient of the size spectrum slope is observed, 
potentially due to increasing proportions of invertebrates as their feeding is often less size structured. A next step is to look at 
how human influences affect this relationship.
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Landscape transformation alters functional diversity 
in coastal seascapes 
Christopher J. Henderson1, Ben L. Gilby1, Thomas A. Schlacher1, Rod M. Connolly2, Marcus Sheaves3, Paul S. Maxwell4, Nicole Flint5, 
Hayden P. Borland1, Tyson S. H. Martin1 and Andrew D. Olds1

1  ANIMAL Research Centre and School of Science and Engineering, University of the Sunshine Coast, Maroochydore QLD 4558, Australia 
2  Australian Rivers Institute – Coasts and Estuaries, and School of Environment and Science, Griffith University, Gold Coast QLD 4222, Australia 
3  School of Marine and Tropical Biology, James Cook University, Townsville QLD 4811, Australia
4  Healthy Land and Water, Brisbane QLD 4003, Australia
5  School of Health, Medical and Applied Sciences, Central Queensland University, Rockhampton QLD 4702, Australia 

Landscape fragmentation and urbanisation impacts have transformed the composition of animal assemblages, altering the 
condition of ecosystems globally. These effects of landscape modification shape functional diversity on land, but it is not clear 
whether they have similar functional consequences in the sea. We used estuaries to test how landscape transformation shapes 
functional diversity in coastal seascapes. Fish were surveyed with BRUVS across thirty-nine estuaries in Queensland, Australia, 
and functional diversity was indexed with three indices that describe variation in the functional traits and niche space of 
assemblages. The extent of landscape transformation in the catchment of each estuary was strongly correlated with variation 
in the functional diversity of estuarine fish assemblages. These effects were, however, not what we expected as functional 
diversity was highest in modified estuaries that supported a large area of urban and grazing land in their catchments and a 
small area of natural terrestrial vegetation. We demonstrate, that the fragmentation and urbanisation of ecosystems on land 
alters functional diversity in the sea. Intense landscape transformation appears to select for generalists with wide trophic 
niches, and against species with specialised diets, with these changes having fundamental consequences for ecosystem 
functioning in estuaries, and other modified seascapes. 

 

Use of Scientific Data in Oil Spill Response
Jade Herwig1 

1  Maritime Environmental Emergency Response, Department of Transport, 1 Essex Street Fremantle, WA, 6160 

Large scale environmental emergencies such as oil spills can have negative impacts on marine life and responding to these 
emergencies requires decisions to be made quickly to mitigate the effects. As a result, large amounts of environmental 
information and data are required to be available and readily accessible within a short period of time, particularly in the early 
stages of a response. To assist in preparing for a large scale response, there are a number of tools and datasets that are utilised 
by an Incident Management Team. By making research findings more readily accessible and available, we are potentially able 
to use this data to inform better decision-making in time-critical situations.
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Satellite observations of anomalous winter cooling in 
Shark Bay, Western Australia
Yasha Hetzel1 and Charitha Pattiaratchi1

1  The Oceans Graduate School and UWA Oceans Institute, The University of Western Australia, 35 Stirling Highway, Crawley, WA, 6009 

In Shark Bay, a large inverse estuary in Western Australia, recent well-documented, warm temperature extremes had devastating 
effects on some of the largest seagrass beds in the southern hemisphere and caused a near collapse of important crab and 
scallop fisheries. Here, we provide evidence that recent extreme summer ocean temperatures have been accompanied by 
previously unreported colder winter temperatures linked to anomalous synoptic conditions, and highlight the sensitivity of the 
Shark Bay system to shifts in the position and intensity of the subtropical high pressure ridge (STR). An analysis of Integrated 
Marine Observing System (IMOS) satellite sea surface temperature data and atmospheric reanalysis (ERA-Interim) indicated 
that in years when the STR was further south winds were stronger and more easterly in the Shark Bay region with high 
pressure and clear skies dominating. These conditions caused cold, dry air from the continent to blow (stronger) over the bay, 
cooling the shallow (<20 m depth) areas of the bay that were isolated from the ocean during winter. The converse was also 
true: a northward shift was related to (weaker) onshore flow with cloudier conditions resulting in warmer winter SST. Climate 
models predict southward shifts of the STR, suggesting that winds may intensify and drier conditions and colder SSTs may 
become more common during winter months, with unknown ecological consequences. 

 

Hydrography for Maximising Port Capacity
Neil Hewitt1

1  Precision Hydrographic Services Pty Ltd. 

The Blue Economy refers to the significant economic value of seaborn trade and all human activities that take place in, on or 
under the sea. Hydrography plays a vital role in the blue economy by creating an understanding of the infrastructure below 
sea level and involves the measurement and description of the physical features of oceans, seas, coastal areas, lakes and rivers, 
as well as the prediction of their change over time, for the primary purpose of safety of navigation and in support of all other 
marine activities. 

This paper will discuss a hydrographic surveying methodology undertaken by PHS and how the combination of hydrographic 
survey and detailed tidal analysis resulted in a better understanding of the available depth. This enables more product to be 
loaded onto bulk carriers and can result in an increase in tidal windows of opportunity to safely sail fully laden vessels from 
the port to the end of the channel. 

To maximise the use and productivity of our ports it is essential that we have a clear and concise understanding of factors 
that affect the available depth, seabed characteristics, underwater structures, tides and currents, along with the continued 
management and interpretation of this data into the future. Technology and software systems used to collect and analyse data 
have advanced at a significant rate over the past decade. Hydrographers have experienced great benefit from the advancements 
in GPS technology. A hydrographic survey using the latest state of the art motion sensors, multibeam echosounder and GNSS 
technology can reveal greater available depth for navigation and result in increased safety of navigation for vessels. 

This paper will outline previous survey techniques and their limitations, surveying to the ellipsoid, surveys in support of 
dredging, and how information provided by a Hydrographic Surveyor will guide stakeholder decision making around the 
nature, timing and scale of growth and investment required by a port. 
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Estimating the density of human morbidity hazards 
on beaches
Chad Hewitt1 and Marnie Campbell1

1  Harry Butler Institute, Murdoch University, South Street, Murdoch, WA 6150 

The increasing arrival and accumulation of anthropogenic debris on beaches, both from marine and terrestrial sources, and the 
consequential impacts to coastal biota are well documented. Human health impacts have received limited attention. Recently, 
we documented human morbidities associated with marine debris in New Zealand using a public health dataset. We found 
that beach debris exposures represented a pervasive hazard to beach users. Here we undertook a meta-analysis of the global 
literature to examine hazard density of specific morbidities on beaches. Using search terms “beach” OR “marine” AND “litter” 
OR “debris” we identified >1200 articles in Scopus between 1980 and 2018. We assessed publications to determine if sufficient 
levels of detail was provided to determine both debris type (rather than classification eg, “plastic”, “wood”) and debris 
density on beaches. Twenty-two studies provided sufficient detail allowing the beach density of specific morbidity hazards 
(eg, tripping, cuts, scrapes, punctures, choking, toxicity, burn, explosion) to be assessed. We found that choking hazards and 
puncture/cut hazards had the highest mean densities ~1 item per m2 (with maxima of ~12 items per m2), with tripping hazards 
~1 item per 5 m2. These findings suggest risk exposure to beach users is much higher than previously anticipated.

 

The capability of advanced and novel technology 
in managing coral reefs from heat wave events: 
a disaster risk management approach
Sharyn Hickey1,2,3, Kathryn Barker4, Nik Callow5,3, Neal Cantin2, Mark Case2, Harriet Davies2,3, John Duncan5, James Gilmour2, 
Simon Harries2, Thomas Holmes3,10, Karen Joyce6, Alan Kendrick10, Javier Leon7, Daniel Marrable8, Kathy Murray10, Ben Radford2,5, 
Chris Roeflsema9, Shaun Wilson3,10 and Mat Wyatt2

1  The Oceans Graduate School, The University of Western Australia
2  Australian Institute of Marine Science
3  The Oceans Institute, The University of Western Australia
4  The Australian Research Data Commons
5  School of Agriculture and Environment, The University of Western Australia
6  College of Science and Engineering, James Cook University
7  School of Science and Engineering, University of the Sunshine Coast
8  Curtin Institute for Computation, Curtin University 
9  Remote Sensing Research Centre, School of Earth and Environmental Sciences, University of Queensland
10  Marine Science Program, Department of Biodiversity, Conservation and Attractions 

Increasing sea surface temperature is the single largest threat to coral reefs globally, with trends exceeding previous norms. 
Accurate, accessible and timely data detailing temperature changes and its effects on coral reefs is critical to ensure effective 
coordinated responses, and remediation activities.   

Through increasing technological capabilities remotely and in-field through aerial and underwater drones, or nano-satellites 
with rapid return times, coupled with cloud data processing and analysis, there is the potential of technological advancement 
to supply the demand for global baselines and rapid monitoring of coral reefs. To date these technologies have not been 
comprehensively assimilated into ongoing systematic monitoring, assessment, and rapid response strategies.

These new technologies combined with existing infrastructure and in-field monitoring programs have the potential to provide 
cost-effective and timely information to managers allowing them to better understand changes on reefs and apply effective 
remediation. We present, within a disaster risk management framework for coral bleaching, an overview of current coral reef 
monitoring, assessment, and rapid response strategies. This is unique in that we specifically target how remote sensing can 
be used throughout the whole disaster management cycle, and highlight the role technological advancement has in earth 
observations, identifying gaps, limitations, and future potential. 
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Monitoring Environmental changes in Eastern Bass 
Strait, Victoria – a Global Climate Change Hotspot – 
using CPR Zooplankton data
Alastair J. Hirst1, Randall S. Lee1, Claire Davies2 and Anthony J. Richardson2

1  Environment Protection Authority Victoria, Macleod, VIC 3085
2  CSIRO Oceans and Atmosphere, Dutton Park, QLD 4001 

Over the past 50 years, surface marine waters in south-eastern Australia have warmed at a faster rate than almost any other 
part of the globe and this warming trend is expected to continue due to further strengthening of the Eastern Australian Current 
(EAC). These changes are expected to have major implications for marine ecosystems off south-eastern Australia. Environment 
Protection Authority Victoria (EPA) is responsible for monitoring Victorian coastal waters as part of State Environment Protection 
Policy, but has previously had limited information for Bass Strait. To help fill this gap, EPA has partnered with CSIRO and IMOS to 
monitor biological changes in eastern Bass Strait using zooplankton data collected with a continuous plankton recorder (CPR). 
A community temperature index (CTI) was used to measure shifts in the composition of zooplankton assemblages from cold- to 
warm-water species associated with warming ocean temperatures. The CTI time-series can be used to monitor the extent and 
rate of biological change associated with climate-driven ocean warming in eastern Bass Strait by comparing this region to other 
regions in Bass Strait not influenced by the EAC. 

 

Systemic Resilience and Tipping Points in Complex 
Marine Ecosystems
Karlo Hock1, Alan M. Hastings2 and Peter J. Mumby1

1  University of Queensland, St Lucia, QLD, 4072
2  University of California Davis, Davis, CA 95616, USA 

Coral reef seascapes are patchy, with coral populations on individual reefs functionally connected by larval exchanges. External 
larval supply can help the rescue and recovery of local populations affected by disturbances. This spatial heterogeneity will 
result in differences in reefs states across the system. Notably, differences in exposure will result in, often temporary, refugia 
that can support regional recovery of coral populations. Reefs with high replenishment potential and low disturbance exposure 
will have preserved adult stocks as well as the highest potential to support regional recovery processes. The presence of such 
reefs will make the entire system of interconnected reefs more resilient, as the potential for recovery could persist even after 
large portions of the region have been disturbed. We examine how such processes can be used to understand the risks of 
collapse and predict potential tipping points in complex and spatially heterogeneous marine ecosystems. Detecting potential 
regime shifts and understanding system behaviour around tipping points is becoming increasingly important in a rapidly 
changing world as the impacts of climate and anthropogenic stressors become more intense and unpredictable. 
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Pathways to Impact: ensuring the Integrated Marine 
Observing System delivers benefits to Australia’s 
environment, society and economy  
Indi Hodgson-Johnston1 and Tim Moltmann1

1  Integrated Marine Observing System, University of Tasmania, 20 Castray Esplanade, Battery Point, Tas, 7004 

Australia’s Integrated Marine Observing System is a national marine research infrastructure which has been collecting sustained 
ocean observations across Australia’s vast maritime jurisdiction since 2006. Being a government-funded infrastructure, it is 
critical that the datasets collected ultimately deliver societal benefit. IMOS has a strategic approach to ensure that the ocean 
observations it invests in have a ‘pathway to impact’. The strategic approach has included developing a systematic approach 
to surveying the social and cultural, economic, legal, political and policy environments; ensuring that national research 
partnerships, modelling communities, and operational partnerships are engaged in the process of investment and activity 
planning; that the broad and multi-disciplinary IMOS community are enabled to drive the use and impact of the datasets; and 
that the impact of the research derived from IMOS data are communicated across various platforms. This talk will address the 
methods used, challenges faced, outcomes achieved, and reflections upon the strategic approach to planning for research-
based environmental, societal and cultural, and economic impact. It will also welcome the views of the AMSA community as to 
how the approaches to planning for the greatest impact of ocean observations can be improved and enriched for the benefit 
of Australia’s research-based ocean observing infrastructures. 

 

Hydrographic fronts shape productivity, nitrogen 
fixation and microbial community composition in the 
South Indian Ocean and Southern Ocean
Cora Hörstmann1,2, Eric J. Raes1,4, Allison Fong1, Claire Lo Monaco5, Vladimir Benes6, Uwe John3 and Anya M. Waite1,7

1  Polar Biological Oceanography, Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany
2  Department of Life Sciences and Chemistry, Jacobs University Bremen, Germany
3  Ecological Chemistry, Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany
4  CSIRO Oceans and Atmosphere, Hobart, Tasmania, Australia
5  LOCEAN-IPSL, UMR 7159, CNRS, Université Pierre et Marie Curie, Paris, France
6  Genomics Core Facility, European Molecular Biology Laboratory, Heidelberg, Germany
7  Ocean Frontier Institute, Dalhousie University, Halifax, NS, Canada 

Biogeochemical cycling of carbon (C) and nitrogen (N) in the ocean depends both on the biological community composition 
and the underlying abiotic characteristics. While temperature is generally considered to be the main driver for microbial 
community composition and activity globally, hydrographic water masses define variations in microbial community 
composition and primary productivity at regional scales. Here, we combine microbial community composition analysis and 
in situ incubation experiments of primary productivity and nitrogen fixation between three distinct oceanic provinces, the 
South Indian Ocean, the Subtropical Front (STF) and the Southern Ocean. We identified distinct zonal gradients in primary 
productivity and nitrogen fixation across ocean provinces. Furthermore, we highlight that the STF, the boundary zone where 
the oligotrophic water masses of the Indian Ocean meet the nutrient-rich water masses of the Southern Ocean, has a unique 
biodiversity signature and relatively high microbial diversity, suggesting high niche partitioning. Understanding biochemical 
and biological processes at regional scales supports our ability to understand C and N fluxes to be able to predict and model 
future climate change scenarios. Based on our results it becomes apparent that hydrographic features such as fronts and 
currents highly influence microbial diversity, community composition and cycling of major elements.  
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Using Catch Reconstructions to Address Data Gaps in 
Fisheries: the Republic of Vanuatu
Lincoln Hood1, Dirk Zeller1, Marc Leopold2, Gilbert David3, Jason Raubani4 and Jeremie Kaltavara4

1  Sea Around Us - Indian Ocean, School of Biological Sciences, The University Of Western Australia, WA
2  UMR ENTROPIE Ecologie Marine Tropicale des Océans Pacifique et Indien, Institut de Recherche pour le Développement (IRD), France
3  UMR ESPACE-DEV Espace Pour le Développement, Institut de Recherche pour le Développement (IRD), FRANCE
4  Vanuatu Fisheries Department, Vanuatu 

Sustainable fisheries are fundamental to the blue economy by providing food security and economic stability from healthy 
oceans. In order to create effective fisheries policies that will ensure a growing population can prosper, decision makers need 
to know what and how much is being fished, i.e., they need to have reliable and comprehensive data. Over the last 10+ years, 
the Sea Around Us has been addressing these data issues through catch reconstructions for all countries in the world. For 
example, Vanuatu has an Exclusive Economic Zone of over 820,000 km2 and fisheries play a large role, both economically and 
for domestic food security. The catch reconstruction faced major data gaps. Using extensive local expertise and secondary 
data, we illustrated that the reconstructed small-scale fisheries catches (~270,000 tonnes) were over 200% higher than the 
114,862 tonnes of total small-scale catch reported by Vanuatu to the Food and Agriculture Organization (FAO) over the last 6 
decades. Vanuatu is just one example from around the world of the importance of continuously improving the fisheries data 
for both the past and the present so that managers, policy makers and all stakeholders can make more informed decisions on 
the sustainability of marine resources. 

 

Characterising habitat types for mapping in soft and 
mixed substrates: Results of a pilot study from the 
north-west shelf
Garnet Hooper1,2

1  RPS, Level 2, 27-31 Troode Street, West Perth, WA, 6005
2  School of Molecular and Life Sciences (MLS), Curtin University, Kent Street, Bentley, Perth, WA, 6102  

Effective environmental impact assessment and monitoring studies requires robust and defendable scientific data. Up to 
70-80 % of the coastal marine environment in Western Australia is considered to be comprised of soft or mixed substrates. 
However, grab sample surveys are often considered too costly, and the biological assemblages considered too variable to be 
used for environmental monitoring and management. As a result, very little research is undertaken in this area. Current habitat 
classification schemes used in Australia do not directly provide hierarchical classifications for soft sediment substrates based 
on grab sample data, but classifications could be developed to align with relevant schemes.

A pilot grab sampling study was undertaken in offshore north-west Western Australia for environmental assessment purposes. 
The data collected was subsequently re-analysed, characterising the biological assemblages and defining habitat mapping 
units. Environmental drivers for the distribution for both infauna and epibiota were identified. The assumptions and methods 
used in the planning of the original survey were reviewed and assessed. This presentation will provide a summary of the 
outcomes and their application, including discussion of key issues in:

1 survey design

• rationalizing biological datasets
• characterising and mapping habitats, and
• applying data for appropriate environmental impact assessment. 
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Financial assurance requirements for offshore 
petroleum activities – the 2018 APPEA Method
David Horn1 and Tom Sullivan1

1  GHD Pty Ltd, 999 Hay St, Perth, WA, 6000 

In 2014, APPEA developed industry guidelines to assist titleholders to demonstrate that they held sufficient levels of financial 
assurance to meet the requirements of the amended Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act). 
The result was the Method to assist titleholders in estimating appropriate levels of financial assurance for pollution incidents 
arising from petroleum activities, referred to as the 2014 APPEA Method. NOPSEMA endorsed the use of the 2014 APPEA 
Method until 1 September 2018.

In 2018, APPEA commissioned a review of the 2014 APPEA Method and investigated the extension of the current bounds of 
the 2014 APPEA Method to include more significant incidents. The review used 23 recent case studies representing a range of 
activities to assess the validity of the 2014 APPEA Method and its underlying assumptions.

The review found that for some of the case studies the 2014 APPEA Method no longer provided a sufficient estimate of the 
cost of operational response in those case studies, under-estimating the cost of operational response strategies specified in 
current Oil Pollution Emergency Plans. APPEA consequently released the 2018 APPEA Method, which revised contributions due 
to hydrocarbon type, spill volume and shoreline impact and extended the range of incidents to which the method can be applied.

This paper presents the key findings from the review and presents the new 2018 APPEA Method. 

 

Patterns of diversity and host specificity between 
commensal barnacles and keratose sponges 
(Demospongia, Dictyoceratida)
Andrew M Hosie1,2, Jane Fromont1, Kylie Munyard2 and Diana S. Jones1

1  Western Australian Museum, 49 Kew St, Welshpool, WA 6106
2  Curtin University, Kent St, Bentley, WA 6102 

The degree of host specificity in sponge inhabiting barnacles of the subfamily Acastinae is poorly understood. With some 
notable exceptions the literature has rarely provided precise data on hosts. Lack of host knowledge presents a barrier to 
understanding barnacle diversity and host driven speciation may obscure morphological boundaries in closely related barnacle 
species, leading to cryptic lineages. This talk presents research using the sponge order Dictyoceratida as a case study to 
explore patterns of host specificity and diversity of the Acastinae. The dictyoceratids are a common and speciose group found 
in shallow waters across Australia and are here shown to have a diverse commensal barnacle fauna. Utilising genetic data 
we show that there are 24 potential species inhabiting over 60 host species. Most of the barnacle species examined have so 
far been collected from only one or two host species each, and only one species was found to also inhabit non-dictyoceratid 
sponges. The genetic data shows that within Australian waters host utilisation is restricted to a few related sponges, and there 
is evidence of host driven speciation within the barnacles. The evolutionary significance of host utilisation is discussed with 
respect to the taxonomic classification of sponge inhabiting barnacles. 
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A novel methodology to study vertical movements of 
marine turtles
Jenna Hounslow1,2, Sabrina Fossette-Halot3, Scott Whiting3, Anthony Tucker3, Anthony Richardson4, Jason Richardson4 and 
Adrian Gleiss1,2

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, 90 South Street, Murdoch, WA, 6150, Australia
2  School of Environment & Conservation Sciences, College of Science, Health, Engineering & Education, Murdoch University, 90 South Street, Murdoch, 

WA, 6150, Australia
3  Marine Science Program, Department of Biodiversity, Conservation and Attractions, 17 Dick Perry Avenue, Kensington, WA 6151, Australia
4  Department of Biodiversity, Conservation and Attractions (West Kimberley District), 111 Herbert Street, Broome, WA, 6725, Australia 

Understanding the movement of marine turtles is critical for informing conservation and management, especially for flatback 
turtles (Natator depressus) due to their exclusively neritic life-history thus potential for interactions with coastal development.

Horizontal movements in marine turtles are well documented (e.g. satellite tracking studies) however vertical in-water 
movements, attributed to important foraging behaviours, have been far less quantified.  Archival data loggers are popular for 
inferring behaviour from fine-scale movement data and animal-borne video now provides us the opportunity to validate this 
data with direct in-situ observations of natural behaviour.

We present a novel approach for gaining detailed descriptions of marine turtle behaviour. We successfully deployed a multi-
sensor high definition video camera tag (CATS-Cam) on an adult male flatback turtle. The tag package was attached to the 
turtle carapace using rubber suction-cups and later retrieved via galvanic timed release and integrated VHF transmitter. A total 
deployment of 56 hours yielded continual high-resolution movement data (50 Hz), surface GPS locations, water temperature 
and pressure (1 Hz) coupled with 14 hours of duty cycled video footage. From the video we identified benthic foraging and 
resting, mid-water feeding events and surface intervals. Combined with time-activity budgets quantified from the movement 
data, this method provides potential for unique insight into marine turtle ecology.

 

Mitigation of humpback whale entanglement with 
rock lobster gear: Applicable research for effective 
management
Jason How1, Simon de Lestang1, Doug Coughran2 and Mike Double3

1  Department of Primary Industries and Regional Development, Hillarys, WA, 6025
2  Department of Biodiversity, Conservations and Attractions, Kensington, WA, 6151
3  Australian Antarctic Division, Kingston, TAS, 7050 

Whale entanglements in West Coast Rock Lobster fishing gear increased as the fishery extended their fishing season to 
become year-round. A range of potential alterations to fishing gear were identified via industry consultation and workshops, 
with some ultimately introduced to the fishery. Incorporated modifications focused on reducing the amount of rope and 
floats used by fishers, and eliminating surface floating rope in deeper waters. Modelling indicated that; the modifications were 
effective in reducing entanglements by ~60%; and that the greatest probability of a whale being entangled occurred during 
the northward migration (May-August) in water depths of 55 – 73 m. These findings were consistent with those derived from 
a satellite tagging program which showed that of the 62 humpback whales tagged, there were very few found to enter waters 
<20 m depth. With an increasing population of whales off the WA coast, constant mitigation strategies are likely needed to be 
implemented. Future directions in gear modification assessment will be discussed. 
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Using Himawari-8 SST data for the investigation of highly 
dynamic oceanographic phenomena 
Zhi Huang1, Aero Leplastrier1, Senyang Xie2,3 and Ming Feng4,5

1  National Earth and Marine Observations Branch, Geoscience Australia
2  The Sino-Australian Research Centre for Coastal Management, University of New South Wales, Canberra
3  School of Physical, Environmental & Mathematical Sciences, University of New South Wales, Canberra
4  CSIRO Oceans and Atmosphere, Crawley, WA
5  Centre for Southern Hemisphere Oceans Research, Hobart, Australia 

The high frequency (10 min) and resolution (~2km) of Himawari-8 data provides an enormous opportunity for the monitoring 
and investigation of highly dynamic oceanographic phenomena. This presentation aims to demonstrate the value of himawari-8 
SST data for studies of the Bonney Coast upwelling, East Australian Current (EAC) and Madden-Julian Oscillation (MJO) diurnal 
SST (dSST) variations. During the 2016–17 summer, we identified three distinct upwelling events along the Bonney Coast. Each 
event surpassed its predecessor in area of influence, minimum temperature and duration. The EAC’s mapped between July 
2015 and Sept 2017 showed clear seasonal and intra-seasonal variations. During summer, the EAC and its extension frequently 
encroached into the coastal areas of northern NSW and eastern Tasmania. A composite analysis based on MJO phases during 
the summer seasons of 2015–16 and 2016–17 showed that the dSST typically peaked during phases 2 and 3 off the northwest 
shelf, prior to the onset of the active phases of MJO (phase 4). The analysis indicated that dSST is negatively correlated with 
the surface wind speed but positively correlated with short-wave latent heat flux. In future, these monitoring and analytical 
capabilities can be effectively implemented in Geoscience Australia’s Digital Earth Australia platform.  

 

Coastal Indigenous Livelihoods: Looking forward with 
Indigenous leadership and vision
Cass Hunter1

1  CSIRO Oceans and Atmosphere, Cairns, Australia 

Sea country and marine resources are highly depended upon for livelihoods, wellbeing and culture. At the heart of coastal 
livelihood development is understanding the aspirations, motivations and local capacities for building and managing economies 
based around ecosystem services. Coastal Indigenous livelihoods are growing across our nation through the dynamics and 
multi-layers of economic development. Key components include local and regional economic prospectuses for land and sea 
development; feasibility support to assess the scope of community benefits from the blue economy and blue carbon; access to 
investment funds to trial livelihood options; and capacity to establish appropriate governance and administrative arrangements 
for enterprises. Indigenous Leaders are advocating for key development pillars for achieving Indigenous-led visions that replace 
business as usual approaches with strategic, creative and innovative plans for Indigenous economic inclusion. A challenge placed 
upon our nation is to realise and fulfil the aspirations and demand to grow Indigenous businesses by putting the necessary level 
of commitment, collaboration and capacity building in place. The presentation will focus on embedding Aboriginal and Torres 
Strait Islander aspirations into the fabric of the blue economy.
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Partitioning the Indian Ocean Based on Surface Fields 
of Physical and Biological Properties
Yannick Huot1 and David Antoine2,3

1  Département de Géomatique appliquée, Université de Sherbrooke, Sherbrooke, Québec, J1C 0A5
2  Remote Sensing and Satellite Research Group, School of Earth & Planetary Sciences, Curtin University, Perth, WA 6845, Australia
3  Sorbonne Université, CNRS, Laboratoire d’Océanographie de Villefranche, LOV, F-06230 Villefranche-sur-Mer, France 

The Indian Ocean (IO) is one of the least known and sampled, and is therefore subject to a renewed interest through the second 
International Indian Ocean Expedition (IIOE-2). A promising avenue that could guide in situ sampling is to partition the IO based 
on selected properties in order to identify “homogeneous” areas. This approach greatly reduces the number of measurements 
needed to represent the state of oceans. However, homogeneous areas can be partitioned in many ways: depending on whether 
a single or several properties are considered; and on whether the definition of boundaries is left to expert knowledge or derived 
from objective analysis techniques. Here, we use a clustering method to map and partition 15 different surface fields of physical 
and biological properties derived from satellite remote sensing observations and from global model outputs at a monthly 
resolution. We further examine how this partitioning is affected by various ways of averaging or normalizing the input data. We 
show a strong effect of the average absolute values of the data, which can be removed to better examine the phenology of the 
properties. However, normalization is not mandatory; the technique selected should depend on the scientific questions at hand. 
Our clusters generally did not match closely those derived by Longhurst in his seminal work on ocean provinces. 

 

Kelp-associated microbes enhance fitness of a 
mesograzer
Glenn A. Hyndes1, Megan J. Huggett2, Paul S. Lavery1, Christin Säwström1 and Charu Lata Singh1

1  Centre for Marine Ecosystems Research, Edith Cowan University, Joondalup, WA, Australia
2  School of Environmental and Life Sciences, University of Newcastle, NSW, Australia 

Microbes are ubiquitous and can produce strong bottom-up and top-down controls in terrestrial and freshwater ecosystems, 
but despite their known diversity and high abundances in the biofilm of a range of macrophytes in coastal marine environments, 
we know very little their bottom-up roles in benthic marine systems. We examine this process in benthic marine systems in 
autochthonous and allochthonous food webs using the kelp as a model for a highly productive autotrophic system and its 
exported material in the detrital pathway of sandy shorelines. In laboratory experiments, we showed that growth rates of males 
and females of the amphipod Allorchestes compressa, and reproductive output in terms of percentage of ovigerous females 
and number of eggs per female, were about twice as high when reared on aged Ecklonia radiata with intact heterotrophic 
bacteria than kelp treated with antibiotics. These effects were similar, but less pronounced when fed on fresh kelp, reflecting 
the reduced bacterial abundances on fresh versus aged kelp. In conclusion, we have shown that kelp-associated bacteria have 
a strong influence on the fitness of a highly abundant mesograzer that feeds preferentially on E. radiata, which has strong 
implications in their bottom-up role in influencing autochthonous and allochthonous food webs.
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Benthic communities on temperate mesophotic 
reefs of the Port Stephens – Great Lakes Marine Park, 
south-eastern Australia
Tim Ingleton1, Joseph Neilson2, Peter Davies1, Edwina Foulsham1, Michelle Linklater1, David Hanslow1 and Alan Jordan2

1  New South Wales Office of Environment and Heritage, 59-61 Goulburn Street, Sydney, 2001
2  New South Wales Department of Primary Industries (Fisheries), Port Stephens Fisheries Institute, Taylors Beach NSW 2316 

Shelf rocky reefs are key ecological features targeted by marine conservation planning efforts across Australia’s temperate south-
east due to their high biodiversity value. To date the collection of underwater imagery for NSW coastal waters has been limited 
to shallow areas (<30-40m) with limited data over deeper habitats. Using multibeam and towed video we examined the benthic 
communities across ‘deeper’ mesophotic reefs (<100m) at sites within the Port Stephens – Great Lakes Marine Park. The data 
provide new information on habitat extent and benthic diversity. Surveys indicated that even though soft unconsolidated seabed 
types dominate the seafloor within the park, reef and mixed habitats covered 20-40% of the seafloor in mesophotic sites and 
support morphologically diverse sponge communities. Sponges at these sites and depths co-existed with ascidians (50-70m) or 
sea-whips and gorgonians (80-100m). Kelp, urchins, branching algae and encrusting sponges were most common at shallow sites 
(20-40m) where depth variability was greatest. While multibeam was effective for identifying reef (82%) and soft sediment (71%) 
areas it was relatively less accurate at identifying mixed seabed. These data indicate that further subdivisions within the current 
habitat classification scheme used for the park are warranted and would provide a more detailed and park-specific habitat map.

 

Marine debris pathways across the southern Indian 
Ocean
Gary Jackson1, George Cresswell2 and Alan Pearce

1  Department of Primary Industries & Regional Development, Hillarys Boat Harbour, Australia
2  67 Gepp Parade, Derwent Park, Tas. 7009 

The transport of marine debris is largely governed by surface currents and thereby dependent upon seasonal circulation 
patterns and the inter-annual variability inherent in major current systems. The recovery of a satellite-tracked current drifter on 
a South African beach some 22 months after release off Western Australia (WA) was an indicator of the ocean-wide processes 
operating in the southern Indian Ocean. Using this single drift trajectory in combination with data from other satellite-tracked 
drifters released off the WA coast between 2008 and 2013, and from earlier drifter-based studies, drift patterns across the 
southern Indian Ocean between WA and east Africa were analysed to quantify inter-continental transport rates via the South 
Equatorial Current (SEC, northern east-west pathway) and the South Indian Ocean Current (southern west-east pathway). The 
northern east-west pathway has three aspects: the complex and highly variable Leeuwin Current (LC) eddy system in the east, 
the comparatively uniform westward movement in the SEC, and the eddying components of the western boundary current 
system off southern Africa. A simple Eddy Activity Index was derived to clearly distinguish the LC and SEC components of the 
northern east-west pathway. 
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“Chronic toxicity of two pesticides in Aurelia aurita 
polyps and their metabolite profile”
Carolina Olguin Jacobson1, Kylie Pitt1, Steve Melvin1 and Anthony Carroll1

1 Griffith University, Parklands Dr. QLD, 4215 

Pesticides are a major contaminant in coastal waters, affecting marine invertebrates such as jellyfish. Most studies test short-
term responses of organisms to high concentrations of pesticides and chronic exposure to persistent low concentrations is 
rarely analyzed. Here, we tested the response of Aurelia aurita polyps to low level concentrations of the herbicide atrazine 
and the insecticide chlorpyrifos, individually and in combination, over ten weeks. We hypothesized that exposure to individual 
pesticides would reduce rates of asexual reproduction and alter polyps’ metabolomes but that the results would be most 
severe when polyps were exposed to the combined pesticides. Polyps survived and reproduced (through budding) in all 
treatments. Proton nuclear magnetic resonance (1H NMR) spectroscopy revealed no difference in the metabolites of polyps 
exposed to individual or combined pesticides. Our results showed the potential of a metabolomic approach to identify relevant 
metabolites of an organism and their interaction with anthropogenic stressors.

 

Vision in deep-sea crustaceans: a novel method for 
measuring spatial resolution
Anna-Lee Jessop1, Zahra. M. Bagheri1, Julian C. Partridge1 and Jan M. Hemmi1

1  The University of Western Australia, Stirling Hwy, Crawley, WA, 6009 

The deep-sea contains some of the most mysterious and inaccessible animals on the planet. Due to the difficulty of studying 
these animals alive, very little is known about their behaviour and ecology. By understanding their sensory systems, we can 
assess the information these animals have evolved to acquire and can predict some of their behavioural capabilities. Here, 
we introduce a novel method for estimating spatial resolution, a measure of how well animals can see, using the fiddler crab 
(Gelasimus dampieri) as a familiar model crustacean. We then demonstrate the application of the method to the compound 
eyes of mesopelagic hyperiid amphipods Streetsia sp. and Phronima sp. Using 3D Micro-CT images, we measure the position 
and orientation of each photoreceptor. From this spatial data we can calculate the optical axes of each visual unit, providing 
an accurate measure of the animal’s spatial resolution. The ability to apply this technique to preserved specimens allows 
us to analyse a wide range of otherwise inaccessible deep-sea invertebrates and, ultimately, build a picture of how vision is 
used by these deep-sea animals. Indirectly, this approach can provide ecological insights about predator-prey or conspecific 
interactions that may influence the structure of deep-sea food webs and communities. 
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Cryptic habitat use of white sharks in kelp forest 
revealed by Animal-borne video
Oliver JD Jewell1,2,3, Adrian C Gleiss1, Salvador J Jorgensen2, Samantha Andrzejaczek4,5, Jerry H Moxley2, Stephen J Beatty1, 
Martin Wikelski6,7, Barbara A Block8 and Taylor K Chapple8

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, Murdoch, WA 6150, Australia 
2  Monterey Bay Aquarium, Monterey, CA 93940, USA 
3  Dyer Island Conservation Trust, Kleinbaai, WC 6165, South Africa 
4  Oceans Graduate School, University of Western Australia, Perth, WA 6009, Australia 
5  Australian Institute of Marine Science, Perth, WA 6009, Australia 
6  Max Planck Institute for Ornithology Radolfzell, Radolfzell, 78315, Germany
7  Biology Department, University of Konstanz, Konstanz, 78464, Germany 
8  Hopkins Marine Station, Stanford University, Pacific Grove, CA 93950, USA  

Traditional forms of marine wildlife research are often restricted to coarse telemetry or surface-based observations, limiting 
information on fine-scale behaviours such as predator-prey events and interactions with habitat features. We use contemporary 
animal-attached cameras with motion sensing dataloggers, to reveal novel behaviours by white sharks, Carcharodon carcharias, 
within areas of kelp forest in South Africa. All white sharks tagged in this study spent time adjacent to kelp forests, with several 
moving throughout densely kelp-covered areas, navigating through channels and pushing directly through stipes and fronds. 
We found activity and turning rates significantly increased within kelp forest. Over 28 hours of video data revealed white shark 
encounters with Cape fur seals, Arctocephalus pusillus pusillus, occurring exclusively within kelp forests, with seals displaying 
predator evasion behaviour during those encounters. Uniquely, we reveal the use of kelp forest habitat by white sharks, 
previously assumed inaccessible to these large predators. 

 

Habitat complexity enhances food web productivity 
by facilitating subsidies in Great Barrier Reef seagrass 
meadows
Kristin I Jinks1, Christopher J Brown2, Michael A Rasheed3, Abigail L Scott3, Marcus Sheaves4, Paul H York3 and Rod M Connolly1

1  Australian Rivers Institute – Coast & Estuaries, and School of Environment and Science, Griffith University, Gold Coast, QLD 4222, Australia
2  Australian Rivers Institute, Griffith University, Nathan, QLD 4111, Australia
3  Centre for Tropical Water and Aquatic Ecosystem Research, James Cook University, Cairns, QLD 4870, Australia
4  Centre for Sustainable Tropical Fisheries and Aquaculture, and Centre for Tropical Water and Aquatic Ecosystem Research, James Cook University, 

Townsville, QLD 4814, Australia 

Structural habitat complexity is a fundamental attribute influencing ecological food webs. Simplification of complex habitats 
occurs due to both natural and anthropogenic pressures that potentially alter productivity of food webs. Multiple mechanisms 
operate in complex habitats to determine food web dynamics and separating these mechanisms can be challenging. To unravel 
these dynamics, we used two existing methods in a novel combination, animal size spectra and stable isotope dietary estimates, 
across a gradient from structurally simple to complex seagrass habitats. Animal size spectra provides information about food 
web productivity, and stable isotopes indicate sources of primary production supporting the food web. We investigated 
whether the productivity of seagrass food webs is dependent on subsidies, and how this dependence varies across a gradient 
of habitat complexity. We found that structurally simple meadows had more heavily subsidised food webs and structurally 
complex meadows had more self-sufficient food webs. We also found that meadows with higher levels of complexity appeared 
reliant on external organic subsidies trapped by the structural complexity rather than in-situ seagrass material. Our findings 
indicate that food web productivity is driven by variations in structural complexity and depends on links with other habitats to 
support animal movement or supply organic matter.
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Following in Captain Cook’s wake: Seafloor mapping 
Tonga and Niue in the 21st Century
Elizabeth Johnstone1, Rhys Davies1, Carol Lockhard2 and Magnus Wettle3

1  iXblue, Wynnum West, Australia
2  Geomatic Data Solutions, Oregon, USA
3  EOMAP, Seefield, Germany 

In late 2018, iXblue completed a seafloor mapping expedition for Land Information New Zealand (LINZ), in Tonga and Niue.  
Using a multi-sensor approach, we achieved industry quality-standards for charting and navigation in a region where many 
existing charts date back to the late-1800’s. Initially, a Satellite-Derived Bathymetry (SDB) desk-study was performed to 
outline the discreet locations of islands and atolls, driving the focus of the Aerial LiDAR Bathymetry (ALB) mission that 
followed five months later. The ALB survey, using a Chiroptera 4x system, provided a highly-resolved background dataset of 
water depths down to -40m, as well as topographic data. Understanding the shallow seafloor character prior to ship-based 
surveying protected the equipment, vessels and crew from any groundings, while meeting LINZ Order 1 standards for charting 
and navigation. Our multibeam survey, conducted with two Kongsberg EM2040C systems, covered over 4000 nautical miles 
of survey and revealed significant, hitherto uncharted, features. Additionally, for the first time in Tonga, an unmanned surface 
vessel (USV) was used as a survey “force-multiplier” to increase coverage and efficiency of the multibeam survey. These 
multifaceted techniques proved to be cost-effective and safe, meanwhile illuminating a successful formula for regional, high-
quality mapping products for charting and science. 

 

Shoaling waves of elevation on the Australian 
Northwest Shelf
Nicole Jones1, Gregory Ivey1, Matthew Rayson1, Cynthia Bluteau2 and Samuel Kelly3 

1  University of Western Australia, Stirling Highway, Crawley, WA, 6009
2  Université du Quebec à Rimouski, Rimouski, Quebec, Canada
3  University of Minnesota Duluth, Duluth, Minnesota, USA 

Non-linear internal waves are important to processes such as nutrient replenishment and sediment transport on continental 
shelves. Non-linear internal waves also produce very strong currents, thereby influencing the design of infrastructure. Here we 
present unique field observations (including Integrated Marine Observing System data) of shoaling nonlinear internal waves of 
elevation, formed by the fission of nonlinear waves of depression as they propagated into water with a depressed pycnocline. 
The waves of elevation had trapped cores; thereby the water mass in each wave was trapped at the formation location and 
advected up the shelf. The shoaling elevation non-linear internal waves resulted in density overturns and vertical mixing. The 
first two waves in each packet had the largest mixing. The time- and vertically-averaged mixing was up to three orders of 
magnitude larger during the non-linear internal waves of elevation events. These observations demonstrate the importance of 
non-linear internal waves to cross-shelf transport and vertical mixing.
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Phylogeography of Plesiastrea versipora (Cnidaria: 
Scleractinia: Plesiastreidae): an integrated taxonomic 
approach reveals cryptic speciation 
David J. Juszkiewicz1, Nicole E. White1, Michael Bunce1, Andrew Baird2 and Zoe Richards1,3

1  Trace and Environmental DNA (TrEnD) Laboratory, Coral Conservation and Research Group (CORE), School of Molecular and Life Sciences, 
Curtin University, Kent Street, Bentley, WA 6102, Australia

2 James Cook University, Townsville, QLD 4811, Australia
3 Western Australian Museum, Welshpool, WA 6106
 

Scleractinian corals are a diverse group of threatened species that are afflicted with taxonomic uncertainty. A recent influx 
of molecular studies has transformed scleractinian systematics and highlighted that there may be more unidentified cryptic 
species than previously understood. To detect these cryptic species, robust integrated molecular and morphological studies 
are required. In this study, we test the hypothesis that Plesiastrea versipora, a species currently considered to occur throughout 
the Indo-Pacific in tropical, sub-tropical and temperate waters is a single species. We reconstructed mitochondrial and nuclear 
phylogenies and conducted morphological analyses on 80 samples collected from 29 sites spanning the coast of Australia, 
and Indo-Pacific localities. Our result indicated a cryptic species of Plesiastrea versipora occurs in tropical waters, and this may 
have important implications for biodiversity conservation. A preliminary dated mitochondrial phylogeny of 13 protein-coding 
genes indicates species divergence occurred in the early Miocene (ca. 17.8 Ma). This species divergence may coincide with an 
increase in coral reef carbonate platforms in the Indian Ocean. Consistent with the molecular phylogenies and multivariate 
morphometric analysis based on 13 characters indicated cryptic speciation to occur within the genera Plesiastrea. Thus we 
describe Plesiastrea peroni, a tropical member of the Plesiastrea complex. 

 

An integrated phylogeographic study of the 
scleractinian genus Plesiastrea
David J. Juszkiewicz1, Nicole E. White1, Jaroslaw Stolarski2, Francesca Benzoni3, Roberto Arrigoni4, Andrew Baird5, 
Michael Bunce1 and Zoe Richards1,6

1  Trace and Environmental DNA Laboratory, School of Molecular and Life Sciences, Curtin University, Kent Street, Bentley, WA 6102, Australia
2  Institute of Paleobiology, Polish Academy of Sciences, Twarda 51/55, Warsaw PL-00-818, Poland
3  University of Milano-Bicocca, Piazza della Scienza 2, Milano 20126, Italy
4  Red Sea Research Centre, Division of Biological and Environmental Science and Engineering, King Abdullah University of Science and Technology, 

Thuwal 23955-6900, Saudi Arabia
5  James Cook University, Townsville, QLD 4811, Australia
6  Western Australian Museum, Welshpool, WA 6106 

Scleractinian corals are a diverse group of threatened species that are plagued with taxonomic uncertainty. A recent influx 
of molecular studies has transformed scleractinian systematics and highlighted that there may be more unidentified cryptic 
species than previously understood. To detect these cryptic species, robust integrated molecular and morphological studies 
are needed. While integrated, systematic studies are beginning to emerge, few phylogeographic studies have been attempted. 
In this study, we test the hypothesis that Plesiastrea versipora, a species currently considered to occur throughout the Indo-
Pacific in both tropical, sub-tropical and temperate waters is a single species. We assembled mitogenomes, reconstructed 
mitochondrial and nuclear phylogenies and conducted morphological analyses on material collected from 29 sites spanning the 
east, west and south coast of Australia, Lord Howe Island, Papa New Guinea, Maldives, Red Sea, Gulf of Aden and Madagascar. 
Our preliminary analyses suggest a cryptic species of Plesiastrea occurs in temperate waters, and this may have important 
implications for biodiversity conservation.
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Coherent, representative and large-scale marine 
protected area network shows consistent change in 
rocky fish assemblages through time
Nathan Knott1, Joel Williams2, Hamish Malcolm3, David Harasti2, Melinda Coleman3, Brendan Kelaher4 and Alan Jordan2

1  Department of Primary Industries, Marine Ecosystems, Fisheries Research, PO Box 89, Huskisson, NSW 2540, Australia
2  Department of Primary Industries, Marine Ecosystems, Fisheries Research, Locked Bag 800, Nelson Bay, NSW 2315, Australia 
3  Marine Ecosystems, Fisheries Research, Department of Primary Industries, New South Wales Fisheries, PO Box 4321, Coffs Harbour, NSW 2450, Australia 
4  National Marine Science Centre, Southern Cross University, 2 Bay Drive, Coffs Harbour, NSW 2450, Australia 

Worldwide, numerous countries have established representative, coherent and large-scale networks of Marine Protected Areas 
(MPAs). Very few states or countries have, however, published systematic assessments of the ecological responses to MPA 
network protection. From the NSW Marine Park Network, we present data collected from systematic sampling of rocky reef 
fish assemblages at 27 no-take marine reserve sites and 26 partially protected areas within multiple marine parks across 
3 bioregions spanning much of the states’ 2200 km coastline. Baited remote underwater video was used to sample fishes 
between depths of 20-40m over austral winters from two time periods (2010-2011 and 2015-2016). Substantial bioregional 
patterns existed in the fish assemblages. Despite this, clear and consistent effects of no-take marine reserve protection were 
detected across all bioregions for the key commercial and recreational species on NSW rocky reefs, Chrysophrys auratus. The 
wider targeted fish assemblage only showed relatively small effects. These effects were detected for site attached wrasses 
(labrids) and planktivores (e.g. commercial fished Scorpis lineolata). This study clearly demonstrates that MPAs can be used to 
assess the ecological effects of fishing and wider environmental management, and can be incorporated into ecosystem system 
based assessment of reef species fisheries more generally.   

 

Combining biogeochemical observations with 
hydrodynamic modelling to inform management of a 
highly modified estuary
Linda Kalnejais1, Peta Kelsey1, Joanna Browne1, Eduardo da Silva1, Alessandra Mantovanelli1, Amanda Charles1, Thang Duong1, 
Kieryn Kilminster1, Malcolm Robb1 and Kath Lynch1

1  Department of Water and Environmental Regulation, Government of Western Australia, Australia 

Biogeochemical observations and modelling have been used to understand the effects of different management strategies in a 
highly modified estuary. The Vasse-Wonnerup wetlands on the southwest Australian coast are shallow, eutrophic estuaries that 
are internationally recognized as important for water bird habitat.  River diversions and surge barriers have significantly altered 
both estuaries. In summer, gates within the surge barriers are opened to allow inflow to prevent the estuaries from drying 
up. In the Vasse estuary harmful algal blooms and fish kills prompted a review of the gate operation to assess if alternative 
management could improve conditions. Different gate opening strategies have been implemented over the last four years to 
understand the biogeochemical consequences of varied seawater inflow. Both pulsed seawater inflow and no seawater inflow 
was found to cause density stratification and deoxygenated bottom waters, benthic nutrient release and cyanophyte blooms.  
For the last two years, gate operation was guided by hydrodynamic model results that established how to increase seawater 
exchange without generating stratification. The water quality closer to the surge barriers was improved however the influence 
of increased seawater inflows on the biota in the upper estuary is still being investigated. This study demonstrates the value 
of combining biogeochemical observations with hydrodynamic model information to inform effective estuarine management.
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Benthic filter-feeder habitats and demersal fish 
assemblages in areas of contrasting historical and 
recent fishing effort on Australia’s North West Shelf
John Keesing1,5, Margaret Miller2, John Pogonoski3, Keith Sainsbury4, Joanna Strzelecki1 and Emma Westlake1

1 CSIRO Oceans and Atmosphere, various laboratories, Perth
2 CSIRO Oceans and Atmosphere, various laboratories, Brisbane
3 CSIRO Oceans and Atmosphere, various laboratories, Hobart
4  SainsSolutions, Hobart, TA, 7000
5  University of Western Australia, Crawley, WA, 6009 

The eastern section of the Montebello Marine Park (MMP) and adjacent Pilbara Fish Trawl Fishery Area 1 (PFTF) have contrasting 
histories of historical and recent fishing effort. Both were heavily trawled in the 1970/80s, however, since 1998, there has been 
no trawling in what now comprises the MMP. We contrasted benthic biota and demersal fish assemblages between these areas 
in 2017 and within the MMP between 1987/1997 and 2017. Biomass of habitat forming filter-feeders was 5.5 times higher in the 
PFTF than the MMP where there were few sponges. The biota in the MMP in 1987/97 varied markedly from 2017 with more 
sponges in the earlier surveys. Fish diversity and biomass was higher in the PFTF and a strong association between filter-
feeder and fish biomasses existed for most families. Emperor, snapper and grouper families had an average biomass more than 
ten-times greater in the PFTF. Fish generally associated with degraded habitats like lizardfish, threadfin bream and trevallies 
were more abundant in the MMP. Fish assemblages in the MMP differed between 1987/97 and 2017, the earlier surveys showing 
more similarity to PFTF in 2017 than the MMP. The reasons for the differences between the 1987/97 and 2017 are not apparent.

 

Awesome drone footage of diverse marine megafauna 
off sandy beaches and why it might be useful?
Brendan Kelaher1, Andrew Colefax1,3, Alejandro Tagliafico1, Melanie Bishop2, Anna Giles1 and Paul Butcher3

1  Southern Cross University, National Marine Science Centre, Coffs Harbour, NSW, 2450
2  Macquarie University, North Ryde, NSW, 2109
3  NSW DPI, National Marine Science Centre, Coffs Harbour, NSW, 2450 

The turbulent waters off ocean beaches provide habitat for a diverse assemblage of marine megafauna, including dolphins, sharks, 
rays, turtles, game fish and the occasional whale. Although historically these assemblages have proven difficult to quantify, we 
used a new drone-based approach as part of the NSW Shark Management Strategy to assess spatial and temporal variation in 
marine megafaunal assemblages off four ocean beaches over several years. The 216 drone surveys were successful in documenting 
the dynamics of an impressive suite of marine megafauna, with the most common taxa, bottlenose dolphins and cownose rays, 
occurring in 26% and 20% of flights respectively. In contrast, white, bull, and other whaler sharks were only observed in <1% of 
flights. We contend that emerging drone technology can make a valuable contribution to the ecological information required to 
ensure the long-term sustainability of ocean beach ecosystems, as well as contribute to improved beach safety. 
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First attempt on natural habitats valuation in 
protecting Australian coasts
Jaya Kelvin1, Peter Macreadie1, Emily Nicholson1, Daniel Ierodiaconou2 and Paul Carnell1

1  Centre for Integrative Ecology, School of Life and Environmental Sciences, Faculty of Science Engineering and Built Environment, Deakin University, 
Burwood, Victoria 3125, Australia

2  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin, University, Warrnambool, Victoria 3280, Australia 

Putting economic values on ecosystems has been a controversy worldwide. However, it is important to understand that the 
values do not represent the total services but only to specific services provided by the ecosystems and thus it could help to 
make decisions and better outcomes for people and environment. In this study, we demonstrated the coastal protection values 
of natural habitats (e.g. mangrove, saltmarsh, seagrass) in national scale for Australian coasts. We utilized Integrated Valuation 
of Ecosystem Services and Tradeoffs (InVEST) model to calculate the habitat roles and estimate protected values from sea 
level rise and storm surges. Our findings show that natural habitats are protecting AU$7.57 billion total values and shielding 
about 1.9 million people from flooding in Australia. In a state-wide scale, New South Wales becomes the most profited state 
with AU$3.79 billion total protected values, then followed by Queensland with AU$2.78 billion. We provide maps of total 
protected values and number of populations that hopefully could help decision-makers in better management. However, 
further investigation with better datasets needs to be done in order to have finer-scale model, particularly in acquiring habitat 
maps and coastal geomorphology datasets at higher resolution.

 

High value Marine Survey Robotic Operations are no 
longer a pipe dream, they are real and working today 
in Australian waters 
Paul Kennedy1

1  Guardian Geomatics, West Perth, Australia 

The transition from conventional hydrographic survey consisting of one (1) boat paired with one (1) spread of sensors to 
a fully autonomous fleet has taken more than ten years to become a reality. A technology leader, Ocean Infinity has now 
broken through the rigidity of conventional wisdom and we can now witness the execution of reliable marine robotic survey 
operations which make a measurable difference in terms of quality, carbon footprint, timing, safety and cost efficiency.

We discuss the application, benefits and challenges in the use of autonomous underwater and surface vehicles which have 
been ongoing in Australian waters for the past year and are now permanently based in Western Australia. With the benefits 
derived from this technology, we outline the need for new skills, education, and discuss the application to, and inevitable 
emergence of new markets and associated economic benefits to the community.
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Rubble on the move: Coral fragment survival on 
rubble-dominated reefs
Tania Kenyon1, Chris Doropoulos2, Sophie Dove1, Steve Newman3, Dan Harris1, Gregg Webb1 and Peter Mumby1

1  University of Queensland, St. Lucia, Qld, 4070
2  CSIRO, QLD Bioscience Precinct, St. Lucia, Qld, 4102
3  Banyan Tree Marine Lab, Vabbinfaru Island, North Malé Atoll, Maldives 

Healthy coral reefs contribute to a sustainable blue economy via resource provision, tourism and coastal resilience. Disturbances, 
including dynamite fishing, storms and coral bleaching can reduce reefs to accumulations of rubble. Hydrodynamic forcing 
causing rubble mobilisation can scour and smother newly-settled corals amongst the rubble, hindering reef recovery. No 
studies have investigated how varying frequencies of hydrodynamic-induced scouring affects coral survival in rubble beds. In 
the Maldives, Indian Ocean, the survival and partial mortality of juvenile-sized fragments of Pocillopora verrucosa and Porites 
rus subjected to four different frequencies of scouring, was tracked over 10 weeks. Scour frequency did not affect survival for 
either species, however, P. rus fragments that were scoured frequently (every 2-3 days) suffered significantly higher partial 
mortality compared to those scoured every 8 or 21 days. This reveals high levels of sub-lethal stress over a short-term duration. 
Stabilisation of unconsolidated rubble is likely necessary for long-term coral survival in areas of high hydrodynamic energy, even 
for robust species like P. rus. Corresponding research seeks to determine the hydrodynamic thresholds for rubble mobilisation, 
which will inform the identification of reefs that are vulnerable to rubble mobilisation. These reefs can be prioritised for active 
restoration measures to hasten recovery.  

 

What determines coastal richness in Australia?
Matthew R Kerr1 and John Alroy1

1  Macquarie University, North Ryde, Sydney, NSW, 2109 

The decline in species diversity between tropical and temperate latitudes is a fundamental topic in global biology. The current 
consensus is that climate, and specifically temperature, is the major control. Temperature is often used as a proxy for energy, 
which is linked to higher rates or evolution and productivity. Here we present an analysis of a large dataset of marine molluscs 
to investigate the key drivers of diversity across coastal Australia. Diversity was quantified using Simpson’s D, due to unreliable 
richness estimates using other methods, and was regressed against eight environmental variables. An additional model was 
run using objective biogeographic structure. Australia shows a flattened gradient, with a sudden drop in the far southeast. 
Temperature and related abiotic variables are significant predictors of species diversity when tested in isolation, although they 
explain very little of the variation. Instead, biogeographic structure is the main predictor of the pattern, with a sudden change 
in taxonomic composition on the southern coastline coinciding with a large drop in diversity. This is contrary to the widely-
accepted species-energy hypothesis and suggests that biogeographic schemes should be considered in large-scale richness 
studies. 
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Closing the Gap: Perspectives on Using Best Practice 
Science in Best Practice Dredge Management
Brett Kettle1 and Richard Stump2

1  CSIRO Ocean and Atmosphere, 306 Carmody Rd, St Lucia Qld 4067 
2  Consultant 

Despite rapid advances in understanding dredge-related environmental stressors, we continue to witness unexpected impacts 
from dredging near corals. These represent failures in both the EIA and project execution-phase to properly evaluate the 
manageability of dredge plumes. While proximate causality relates to the separation of science and regulatory management 
from operational dredge management, ultimate causality arises from an incomplete understanding of how adaptive dredge 
management decisions must be made. Until plume predictions and ecological thresholds are evaluated in the context of 
latency in decision-making processes (including hysteresis in plumes, limitations of plume thresholds integrals, operational 
logistics of data collection and evaluation, and conservative redundancy in decision-making amongst alternative dredging 
means and methods) and the decision-support requirements for managing dredging contracts, high-consequence events will 
continue to arise as unmanageable surprises.

This paper explores the sources and consequences of latency in a typical ADM setting. It examines the practical differences 
between ecological versus operational thresholds, and it provides a scheme for using latency and conservative redundancy 
in ADM decisions to identify ‘competent response windows’ that define the temporal basis for thresholds. Several ‘gaps’ are 
identified, representing fertile grounds for bridging between current best practice in the science and the operational management 
of dredging. 

 

Depletion Estimates of Catchability for Three  
Sub-Tropical Penaeid Prawns
Inigo Koefoed1,2, Neil Loneragan1, Alex Hesp and Mervi Kangas2

1  Environmental and Conservation Sciences and Harry Butler Institute, Murdoch University, Perth, Australia
2  Department of Primary Industries and Regional Development, Hillarys, Australia 

Wild capture fisheries provide food for over 3 billion people and are estimated to be worth $110 billion annually. One key 
consideration when investigating the sustainability of a fishery is how vulnerable the target species are to capture by the 
fishing gear i.e. their catchability. Inter-specific variation in catchability is one hypothesis for the serious decline observed 
in the catches of Penaeus esculentus in the major West Australian (WA) prawn fisheries in the early 1980’s, when catches of 
the other two major species; P. latisulcatus and Metapenaeus endeavouri, remained stable. Analysing depletion i.e. the rate at 
which animals are removed from the population, is one way in which catchability can be investigated. Here, I compare data 
from three attempts to estimate catchability for P. esculentus, P. latisulcatus, and M. endeavouri from separate populations 
in Exmouth Gulf and Shark Bay, WA. First; preliminary results from a fishery-independent four-night depletion experiment 
in Exmouth Gulf, second; a similar experiment conducted in Shark Bay in 2003, and third; a fishery-dependent analysis that 
extracts localised depletion curves from high-resolution catch and effort data. Consistent results for the three species across 
both systems would lend further weight to the hypothesis that differences in catchability contribute significantly to the 
different catch histories of these species in WA.
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Relationships between ocean dynamics and Panulirus 
cygnus larvae abundance along the West Australian 
coastline
Jessica Kolbusz1, Charitha Pattiaratchi1, Simon de Lestang2, Tim Langlois3 and Sarath Wijeratne1

1  Oceans Graduate School, University of Western Australia, Crawley, WA, 6009
2  Western Australian Fisheries and Marine Research Laboratories, Hillarys, WA, 6025 
3  School of Biological Sciences, University of Western Australia, Crawley, WA, 6009 

Transport of water and associated biota by ocean boundary currents are important for regional climate and their marine 
ecosystem function. The western rock lobster, Panulirus cygnus, endemic to Western Australia, is the basis of Australia’s most 
valuable wild-caught commercial fishery. After hatching, rock lobster larvae (phyllosoma) spend up to 11 months in offshore 
waters before ocean currents transport them to the coast. The abundance of puerulus is used as a reliable predictor of the 
lobster catch for the fishery 3-4 years in advance. Previous research identified linkages between the strength of the eastern 
boundary current, the Leeuwin Current, and the abundance of puerulus (late stage phyllosoma). Here, the strength of current 
was measured using the mean sea level as a proxy. The relationship between the mean sea level and puerulus settlement 
has changed since 2007 when there were seven consecutive years of low recruitment into the fishery. Thus, investigating 
physical processes that may have been responsible for the decline in the fishery since 2007 is important for the longer term 
management of the fishery. The Regional Ocean Modelling System adopted to the Australian waters (ozROMS), was run 
in hindcast mode to resolve boundary and shelf between 2000 and 2016. The model configuration resolved the fine-scale 
currents and provided a dataset to re-evaluate existing relationships pre- and post- the decline. Results highlight a shift in 
puerulus settlement to a peak later in the year coinciding with an increase in the Capes Current. 

 

The value of movement data for coral reef fish 
conservation
Nils Krueck1

1  University of Queensland, St Lucia Campus, QLD, 4072 

Coral reef fishes worldwide are threatened by unsustainable fishing activities. Marine protected areas (MPAs) are an important 
tool to address this challenge. However, decisions about local MPA size tend to be driven by socio-economic rather than 
ecological considerations, which undermines their expected conservation impact. Here, I present the findings of recent and 
ongoing studies, which quantify the value of critical new data on reef fish movements for informed decisions on locally 
effective MPA size. I will show that small no-take MPAs (about 2 km wide) can be expected to protect most individuals (>50%) 
of most coral reef fish species. However, much larger no-take MPAs (~10 km wide) are likely to be needed to achieve similar 
protection levels for more vulnerable species. Common species of reef sharks, for example, whose individual movements 
have been studied comprehensively, are likely to experience limited lifetime protection (<50% of individuals) unless no-take 
MPAs are ≥20 km wide. In my presentation, I will (1) detail these findings, (2) use a case study to highlight associated benefits 
for locally effective conservation decision making, and (3) briefly introduce software products that will make results freely 
available to students, scientists and decision makers. 
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Macrophyte communities in the Peel-Harvey Estuary:  
Historical trends and current patterns in biomass and 
distribution
Oliver Krumholz1,2

1  Murdoch University, South Street, Murdoch, WA, 6150
2  Department of Water and Environmental Regulation, Western Australia 

Estuaries are amongst the most productive ecosystems. However, widespread degradation of estuaries and loss of ecosystem 
function are common. Eutrophication, a major driver for these changes, caused extensive loss of seagrass and significant blooms 
of macroalgae and phytoplankton. This study determined the spatial and temporal dynamics of macrophyte communities over 
a forty-year period in a hydrologically modified eutrophic estuary in south-western Australia. Analyses revealed a progressive 
decline in macroalgal biomass and an associated increase in seagrass biomass over the examined periods. The seagrass Ruppia 
became the dominant macrophyte in the system and expanded into previously unvegetated areas. The observed changes 
in macrophyte community composition were correlated with declining total nitrogen concentrations in those regions of the 
estuary furthest from the rivers. While these effects partly reflect improved water clarity and flushing of nutrients following the 
opening of an artificial channel to the ocean, they are likely also influenced by changes in river flow patterns caused by climate 
change. Although the overall seagrass expansion and decline in macroalgal biomass can be perceived as signals of improved 
estuary health, significant accumulations of the green algae Willeella brachyclados (formerly Cladophora montagneana) near 
the river mouths underpin the potential vulnerability of the system to algal blooms and seagrass decline.

 

A first step towards understanding the underwater 
responses of Flatback turtles to changes in their 
environment using multi-sensor tags
Renae Lambourne1,2, Sabrina Fossette3, Scott Whiting3 and Adrian Gleiss1,2

1  School of Veterinary and Life Sciences, Murdoch University, 90 South Street, Perth, WA 6150
2  Centre for Sustainable Aquatic Ecosystems Research, Harry Butler Institute, Murdoch University, 90 South Street, Perth, WA 6150
3  Department of Biodiversity, Conservation and Attractions, 17 Dick Perry Ave, Kensington, WA 6151  

Flatback turtles are the only marine turtle endemic to Australia and occur exclusively in turbid shelf waters. Unlike most other 
sea turtles, this environment has not easily facilitated study of in-water behaviour of flatback turtles. As a result, there is 
currently little scientific knowledge on the diving behaviour of Flatback turtles. This study will assist managers to determine 
risks to flatback turtles where known foraging areas overlap with pressures from industry and coastal development.

Here, we describe how multi-sensor data-loggers can be used to classify the diving behaviour of five female Flatback turtles 
during their internesting migrations, based on their body acceleration, fine-scale movement paths, diving geometry and depth 
utilisation. We collected 1372 dives from 5 turtles over 19 days at liberty and using unsupervised k-means clustering defined a 
total of 6 dives types and inferred their putative functions based on their characteristics. Classification of dive types elucidated 
resting and active dives (putative to be foraging), from which we identified diel patterns associated with dive function.

Our results demonstrate that mutli-sensor tags offer unparalleled opportunity to quantify the time-activity budgets of turtles, 
in turn providing the opportunity to study the detailed underwater responses of turtles to changes in their environment.
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Information content of in situ and remotely 
sensed chlorophyll-a: learning from size-structure 
phytoplankton model and size fractionated 
chlorophyll-a measurements
Leonardo Laiolo1, Richard Matear1, Monika Soja-Woźniak1, David J. Suggett2, David J. Hughes2, Mark E. Baird1 and Martina A. Doblin2 

1  CSIRO Oceans and Atmosphere, Hobart, 3-4 Castray Esplanade, TAS, 7004, Australia
2  Climate Change Cluster, University of Technology Sydney, 8-15 Broadway, Ultimo, NSW, 2007, Australia 

Chlorophyll-a concentration (Chl-a) derived from satellite remote sensing reflects both real phytoplankton variability and 
inherent uncertainties. Ocean colour data are commonly used to calibrate marine biogeochemical models; thus, understanding 
the distribution of errors in the remotely sensed Chl-a product is critical. Here, we explore the relationship between phytoplankton 
size structure and an ocean colour product (GlobColour) using both model simulations and in situ observations. We focused 
on the offshore eastern Australian ocean region, largely characterised by oligotrophic waters in which phytoplankton 
primarily define the optical properties of the water column. To explore the properties and relationship of the satellite ocean 
colour product and in situ observations, theoretical experiments were performed through a coupled biogeochemical-optical 
model. Specifically, an optical model was used to calculate the inherent optical properties of seawater from size dependent 
multi-phytoplankton biogeochemical model simulations and convert them into remote-sensing reflectance (Rrs). Then, Rrs 
was used to produce a satellite-like estimate of the simulated surface Chl-a through the OC3M algorithm. The information 
content of simulated in situ and simulated remotely-sensed data sources was investigated through theoretical experiments 
that suggested the OC3M algorithm underestimates the simulated Chl-a because of the weak relationship between large-
sized phytoplankton and Rrs. This concept was tested with data collected in the same area during an oceanographic voyage. 
The ocean colour match-up points confirmed the underestimation of in situ Chl-a when phytoplankton larger than 10 μm 
dominated the photosynthetic community.  

 

Response and recovery of tropical seagrasses to 
variation in the frequency and magnitude of light 
deprivation
Paul Lavery1, John Statton2, Kathryn McMahon1 Roisin McCallum1 and Gary Kendrick2 

1  Edith Cowan University, Joondalup Drive, Joondalup, WA, 6027
2  The University of Western Australia, Stirling Hwy, Crawley, WA, 6009 

The capacity of seagrasses to cope with dredging-induced light deprivation may not only depend on how much light they 
receive, but also on how the light deprivation varies through time. We undertook a mesocosm experiment to determine 
the responses of seagrasses to, and recovery from, different patterns of light reduction. Cymodocea serrulata and Halodule 
uninervis were provided with an average ~ 4 mol photons m-2 d-1 of light (Moderate light) but in differing patterns of delivery: 
Scenario 1 had 10 days of Low light followed by 4 d of High light; Scenario 2 had 5 d of Low light followed by 7 d of Moderate 
light and then 2 d of High light; and 3 Controls received continuous Low, Moderate or High light. We monitored the plants over 
10 weeks and a 4 weeks recovery period.

Plants in the Moderate light treatment with long durations of low light intensity (Scenario 1) responded in the same way as plants 
in continuous Low light controls and showed no recovery. Plants receiving Moderate light treatment with shorter durations of low 
light intensity (Scenario 2) were similar to the continuous Moderate light controls and demonstrated some recovery. 

We conclude that the recovery potential from extended low light periods is not compensated by short periods of high light. 
Continuous low light for 10 d was more detrimental than 5 d of continuous low light, even if over time plants received the same 
total amount of light. The research has allowed the development of light reduction thresholds that incorporate the magnitude, 
duration and pattern of light reduction, which can be applied to predict impacts or as management actions alerts.
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SEA Sentinels project – A collaborative, multi-
disciplinary framework using seabirds and marine 
mammals as indicators in rapidly changing seas
Mary-Anne Lea1, John Arnould2, Rachael Alderman3, Cathy Bulman4, Andre Chiaradia5, Peter Dann5, Simon Goldsworthy6, 
Rob Harcourt7, Rebecca McIntosh5, Eric Woehler8 and Alistair Hobday4

1  IMAS, University of Tasmania, Hobart, Australia
2  Deakin University, Burwood, Australia
3  Marine Conservation Group, Department of Primary Industries, Parks, Water and Environment Hobart, Australia
4  CSIRO Marine and Atmosphere, Hobart, Australia
5  Conservation Department, Phillip Island Nature Parks, Phillip Island, Australia
6  SARDI Aquatic Sciences Centre, Adelaide, Australia
7  Macquarie University, Sydney, Australia
8  Birdlife Tasmania, Hobart, Australia 

The sea surrounding south-eastern Australia is a marine biodiversity hot-spot but also one of the most rapidly warming regions 
of the global oceans. Marine vertebrates in this region face many cumulative stressors both on land and at sea, against this 
backdrop of warming. The influence of these effects on the supporting ecosystem is likely complex and potentially deleterious. 
Key threats include increasing human coastal populations and associated coastal developments, expanding marine industries, 
pathogens, predation, pollutants, marine debris, interactions with fisheries and changes in marine productivity associated 
with warming. To better inform adaptive, sustainable-use management of our unique marine ecosystems, the South-eastern 
Australian (SEA) Sentinels project proposes an innovative, multi-disciplinary and applied research approach using top-order 
marine vertebrates (seabirds and marine mammals) as ecosystem sentinels. This collaborative initiative draws on the network 
of marine vertebrate and ecosystem researchers and managers and takes a smart sentinel approach (emerging and cost-
effective technologies) to enhance the few existing long-term data series in the region. The primary goal of the SEA Sentinels 
project is to provide early warning alerts for changing ecosystem health to better manage for current activities and future 
expansion of the blue economy.

 

Human capital in the south coast WA fishing industry: 
an exceptional aging workforce or in line with broader 
demographic trends?
Tim Leary1

1  Dept Primary Industry and Regional Development, 444 Albany Hwy, Albany, WA, 6330 

Anecdotal evidence suggests that the average age of commercial fishers is increasing, and many fishing businesses have no 
succession plan in place. Fishers contribute immensely to our understanding of the ocean and its denizens – through knowledge 
acquired over generations, completing statutory returns and as active partners in research programs with scientists.

The Department of Primary Industries licenses individual fishers, fishing boats and access to managed fisheries.

Using the registration database of the Department (Navigate), we investigated the number and mean age of Commercial 
Fishing License (CFL) holders in the South Coast region over time.

The spatial distribution of fishers along the coast and any changes, by licensing office and fisher address, are quantified.

Interviews were conducted with CFL holders who are also Managed Fishing Licence (MFL) and Fishing Boat License (FBL) 
holders to gauge their future business plans.

Finally, we will discuss a range of factors behind the perceived and real, temporal and spatial, changes in commercial fisher 
numbers. Have there been unintended consequences of management? (e.g. change to quota management, Marine Park 
zoning). Or are rising costs of business inputs, competition with imported products, onerous new safety regulations and 
alternative employment opportunities in the FIFO sector or locally, impacting? 
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Transgenerational effects of heat stress on an 
abundant marine crustacean
Janine Ledet1, Hamish Campbell2, Maria Byrne2 and Alistair Poore1

1  Evolution & Ecology Research Centre, UNSW Sydney, NSW, 2051
2  University of Sydney, NSW, 2006 

Climate stressors impact individuals in the current generation, but also can alter the fitness of the next generation through 
transgenerational effects. Under certain conditions, these effects can mitigate the impact of future environmental stress. We 
used a marine amphipod, Sunamphitoe parmerong, to measure the direction and magnitude of transgenerational effects induced 
by thermal stress over four generations. Populations of S. parmerong were grown under two treatment temperatures (ambient 
and +6 °C) in order to measure potential maternal effects as well as changes to fecundity, size, growth, and development of 
populations across generations. Females raised in the warmer temperature (F1) had 26% fewer eggs, and offspring (F2) from 
those females had 22% fewer eggs than those from the females raised in the ambient temperature. This maternal effect was 
nonadaptive, with the effect consistent across both temperatures in which the offspring was raised. These results indicate the 
negative effects of a marine heat wave can extend beyond the generation of animals exposed to those higher temperatures. 
Given the importance that marine epifauna have in the functioning of marine subtidal communities, a better understanding of the 
longer-term impacts of ocean warming is needed.

 

Application of glucose biosensors in measuring the 
real-time glucose production by microphtytobenthos 
(MPB) in response to different levels of nutrient and 
irradiance
Shi Hong Lee1 and Andrew McMinn1

1  Institute for Marine and Antarctic Studies 

Microphytobenthos (MPB) contribute approximately half the total primary production in coastal regions. MPB produce copious 
amount of extracellular carbohydrates as an adaptive strategy in highly dynamic tidal environments. Glucose comprises a 
significant fraction of the extracellular compounds excreted by MPB, and this is attributed to photosynthetic overflow.  

MPB were tolerant to variable nutrient supply with respect to glucose production for both single-species and mixed cultures. 
Photosynthetic performance (Fv/Fm) was influenced by nutrient concentration; higher Fv/Fm values were observed in nutrient-
limited conditions. In mixed-species cultures, the bacterial consumption of algal-derived glucose was significantly reduced in 
the presence of antibiotics. In general, glucose production was higher in single-species cultures. 

This study validates the use of glucose biosensors for measuring real-time changes in microphytobenthic carbohydrate 
production. Nutrient concentrations and subsequent glucose overflow by MPB appears to be species-specific, as does the 
rate of glucose consumption by bacteria.  The use of antibiotics was less effective in mixed-species cultures and glucose 
production was generally lower, presumably because of increased competition.

This study has proven the reliability of indestructive application of biosensors in measuring the extracellular production in 
vitro. It could potentially be applied to measure the real-time production of not only glucose production, but also all other 
carbohydrate components in the field. 
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The hemisphere of fear: evidence for risk effects for 
mesopredators in coral reef ecosystems
Emily Lester1,2, Stephen Simpson3, Timothy Langlois1, Mark McCormick4 and Mark Meekan2

1  School of Biological Sciences and the UWA Oceans Institute, University of Western Australia, Crawley, WA, Australia
2  Australian Institute of Marine Science, UWA Oceans Institute, Crawley, WA, Australia
3  Biosciences, College of Life and Environmental Sciences, University of Exeter, Exeter, UK
4  Department of Marine Biology and Aquaculture, ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, QLD, Australia 

Predators exert strong ecological effects on their prey either directly via consumption, or indirectly by inducing behavioural 
changes known as risk effects. While the consumptive effects of predators are relatively well studied in marine systems, 
experimental evidence of risk averse behaviours in mesopredatory species are rare. Here, we examined the impact of predation 
threat on the feeding behaviour and spatial use of mesopredatory reef fishes using life-size models of blacktip reef sharks 
(threatening model), juvenile coral trout (non-threatening model) and a length of PVC pipe (shape control). We show that 
mesopredatory species took longer to consume bait items at greater distances from shelter, and that this effect was stronger 
on the vertical axis than on the horizontal. The presence of a life-size model of a shark – used to increase the perception of 
predator threat – magnified this effect. There was no difference in the perceived level of predation risk posed by our non-
threatening model and that of a negative (no model) control. Our study suggests that predation risks for mesopredators 
increase away from the shelter of the reef, and that limited refuge options in the upper water column increase this effect at a 
greater rate on the vertical than the horizontal axis. 

 

Engaging with Diverse Knowledge Systems in 
Responding to Environmental Change:  Historical 
Coastal Wetland Restoration in Kakadu National Park, 
Northern Territory 
Emma Ligtermoet1,2, Sue Jackson3 and Richard Baker1

1  Australian National University, Canberra, ACT, 0200
2  The University of Western Australia, Perth, WA, 6009
3  Griffith University, Brisbane, QLD, 4222 

There is growing recognition of the urgent need to draw on diverse knowledge systems to address the unprecedented scale 
and complexity of environmental challenges, including climate change. This presentation draws on a case study of recent 
historical human-floodplain interactions to illustrate the synergies and values of drawing on diverse knowledge systems. The 
case study focused on responses to saltwater intrusion in Kakadu National Park’s freshwater wetlands, initially arising from the 
impacts of feral water buffalo (Bubalus bubalis). Drawing on oral testimonies of both Aboriginal and non-Aboriginal managers, 
archival material and on-country visits, Aboriginal biocultural knowledge was found to have inspired and informed locally-led, 
experimental, restoration interventions of earthen barrages. New understandings of the complexities of coastal floodplain 
dynamics were generated, in an example of the co-production of knowledge. The learning potential from such experimental 
restoration work, however, received limited recognition. This research showed the ongoing need for Aboriginal-led, collaborative 
monitoring of salt-freshwater dynamics in Kakadu’s floodplain country. This would assist in further incorporating Aboriginal 
people’s biocultural knowledge, values and priorities for management, including preparing for sea level rise. It also highlights 
the need for researchers to engage with Indigenous research methodologies to strengthen cross-cultural collaborations, 
particularly in joint management contexts.
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SeaBed NSW State-wide Mapping Program: 
Framework and Techniques for Seabed Classifications 
Michelle Linklater1, Timothy Ingleton1, Michael Kinsela1, Bradley Morris1, Katie Allen1, Michael Sutherland1 and David Hanslow1

1  Waters, Wetlands and Coasts, Science Division, New South Wales Office of Environment and Heritage, 59-61 Goulburn St, Sydney NSW 2000 

SeaBed NSW was initiated in 2017 as a four-year state-wide seabed mapping program conducted by the Office of Environment 
and Heritage (OEH) which aims to deliver fundamental baseline information on seabed morphology and composition along 
the NSW coast. The program represents a considerable expansion of the seabed mapping effort in NSW state waters, and will 
deliver extensive coverage of high-resolution (2 to 5 m cell size) multibeam echo sounder and marine LiDAR data, together 
with ground-truthing sediment samples and underwater imagery. Previous seabed classifications produced by OEH have 
been typically limited to manually digitised ‘reef’ and ‘non-reef’ categories. Here we present a methodological approach with 
new classification procedures to semi-automate the classification of seabed data into a suite of products including seabed 
morphology (landforms) and composition (substrates, habitats, geomorphology). The creation of semi-automated techniques 
enables a more standardised application of classification methods to the high volumes of new seabed data collected under 
SeaBed NSW, as well as the vast repository of existing data collected by OEH. The techniques presented significantly extend 
upon historical classification systems applied to seabed data in NSW and generate a comprehensive product suite to inform 
regional risk assessments and provide insights into marine biodiversity and geodiversity.

 

Monitoring and Managing Shorelines as part of the 
Blue Economy
Stephen Lloyd1

1  Department of Biodiversity, Conservation and Attractions, Dick Perry Avenue, Kensington, WA, 6151 

Shorelines have a role in all key blue economy activities including tourism, climate change, fisheries, maritime transport and 
waste management.  How can managers capture and analyze information to support decision making so shorelines can 
contribute to the blue economy while achieving value for investment?

The Department of Biodiversity Conservation and Attractions’ Riverbank Program has been working in the Swan Canning 
river system since 2010 to develop a management system that assesses the value of shorelines in protecting assets and 
geomorphology and providing riparian ecology and amenity value to Western Australians. 

The Riverbank Shoreline Management System documents type, extent, condition and value the entire 330kms of Swan Canning 
natural and built shorelines . This Management System enables analysis of shorelines via asset management systems, asset-
threat-response models, and social impact assessment of facilities.  The system results in up-to-date data collation, immediate 
priority identification, clear risk communication, value for money financial resource distribution.

This paper will discuss the Riverbank Shoreline Management System and how its use has evolved to identify priorities for 
protection and investment in Shorelines of the Swan and Canning rivers. 
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The status of marine release programs (aquaculture-
based enhancement) in western countries; 
comparisons with China and Japan
Neil R. Loneragan1, Clara Obregón1, Matt D. Taylor2,1, James R. Tweedley1, Zhongxin Wu3 and Yimin Ye4

1  Murdoch University, South Street, Murdoch, Western Australia 6150
2  New South Wales Department of Primary Industries, Port Stephens, NSW 2315
3  Dalian Ocean University, Shahekou District, Dalian China 116023 
4  FAO, Rome, Italy 00153 

The literature on marine release programs was reviewed to evaluate the current state of aquaculture-based-enhancement (ABE 
=  restocking, stock enhancement and sea ranching) for commercial and recreational fisheries in North America, Europe, Oceania 
and southern Asia. Comparisons are made with reviews and government information on ABE in China and Japan, where large-
scale continuous releases have been practised for over three decades. Five  broad categories of release programs were identified: 
(1) Enhancement to increase commercial yield and value; (2) Restocking to increase the spawning population of a commercial 
or recreational fishery; (2) restocking species to prevent from extinction (3) Restocking conservation of species within protected 
areas; (4) Sea ranching – creating or maintaining a fishery by releasing individuals and harvesting them before they mature; and 
(5) releasing individuals to increase knowledge of the species and ABE systems. Teleosts, crustaceans, molluscs and echinoderms 
were the focus of most publications in North America, Europe, Oceania and south Asia. This contrasts with China where there is a 
major focus on commercial releases of invertebrates, particularly penaeid prawns. In the regions considered in the review, releases 
have been of a much smaller scale than in China or Japan and the focus of releases has been largely on species of recreational 
significance e.g. penaeid prawns (Penaeus plebejus, Metapenaeus dalli), and Mulloway (Agryrosomus japonicas) in Australia and 
Red Drum (Sciaenops ocellatus) and Snook (Centropomus undecimalis) in the United States. 

 

The importance of freshwater flow for intertidal 
macrobenthic communities in a wet-dry tropical 
estuary, with implications for water development 
Vikki Lowe1, Michael Venarsky1 and Michele Burford1

1  Australian Rivers Institute and the School of Environment and Sciences, Griffith University, Nathan, Qld 4111 

The intertidal flats of SE Gulf of Carpentaria are critical staging sites for around 50% of the long-range migratory shorebirds 
that visit Australia each year, including the critically endangered Great Knot (Calidris tenuirostris) and Bar-tailed Godwit 
(Limosa lapponica menzbieri). However, the macrobenthic communities that attract these birds for refueling over the 
Australian summer wet season are largely unstudied. This project examines interannual, seasonal and habitat variation in 
the intertidal macrobenthic communities of the estuarine mudflats and nearshore sandflats of the wet-dry tropical Flinders 
River. The study found that, while species richness is low, likely due to high environmental stresses of the wet-dry tropics, 
macrobenthic densities are higher than other reported Australian tropical intertidal flats. Polychaetes, a preferred prey item 
for these important birds, were the greatest contributors to the high densities. With demands on water resource development 
in the SE Gulf of Carpentaria, these results highlight the need for careful planning and management of the system in order to 
minimise the impact on critical food resources of endangered shorebirds.
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A continental scale comparison of Australian offshore 
recreational fisheries research and its applications to 
Marine Park and fisheries management
Tim Lynch1, Claire Smallwood2, Faith Ochwada-Doyle3, Jeremy Lyle4, Joel Williams3, Karina Ryan2, Carlie Devine1, Beth Gibson5 
and Alan Jordan3

1  CSIRO, Castray Esplanade, Hobart, TA, 7000
2  Department of Primary Industries and Regional Development, 39 Northside Drive, Hillarys, WA, 6025
3  NSW Department of Primary Industries, NSW, 2800
4  Institute of Marine and Antarctic Studies, University of Tasmania, Taroona, TAS, 7001
5  Australian Fisheries Management Authority, Canberra, ACT 2610 

Recreational fishing is popular in Australia and fishers access both state and Commonwealth waters. Fishing in offshore 
(Commonwealth) waters is managed by the individual states in consultation with the Commonwealth, but is poorly 
understood. This study investigated if state-wide Phone-Diary Surveys in Western Australia (WA) and New South Wales 
(NSW) could better inform Commonwealth fisheries and Australian Marine Park (AMP) managers about recreational fishing in 
these jurisdictions. Nine species of interest to Commonwealth fisheries as well as AMPs in WA (Ningaloo) and NSW (Hunter) 
were used as case studies. Although the usefulness of the state-based data for Commonwealth jurisdictions were limited by 
statistical power, some information was still of benefit to mangers. Robust catch estimates for some of the 9 species of interest 
to Commonwealth fisheries could be provided in both states, with NSW providing a finer breakdown of inshore versus offshore 
catch. Estimates of fishing effort and total catch were provided for the Ningaloo and Hunter AMPs for a limited number of 
species. Providing data across multiple stakeholder and jurisdictional interests would benefit from continued evolution of 
state-wide survey methods, including collection of precise spatial data and regional oversampling, as would a national time-
series of recreational fishing assessments.

 

Research priority perspectives: scientists, managers 
and indigenous groups
Mary Mackay1,2, Rachel Kelly1,3, Christopher Cvitanovic1,4, Kelly Waples5,6, Shaun K. Wilson5,6, Stuart Field, Ingrid van Putten1 and 
Kirsty Nash1,3

1  Centre for Marine Socioecology, University of Tasmania, Hobart, Tasmania 7005, Australia
1  Tasmanian School of Business and Economics, University of Tasmania, Hobart, Tasmania 7005, Australia
2  Institute for Marine & Antarctic Studies, Hobart, Tasmania 7001, Australia
3  Australian National Centre for the Public Awareness of Science, Australian National University, Canberra, Australia
4  Marine Science Program, Department of Biodiversity, Conservation and Attractions, Kensington, Western Australia, Australia
5  Western Australian Marine Science Institution, Crawley, Western Australia, Australia
6  Oceans and Atmosphere, CSIRO, Hobart, Tasmania 7001, Australia 

Collaboration between scientists, managers and Indigenous groups is necessary to develop effective, sustainable and successful 
marine management and policy. In this study, representatives from these three groups, operating within the Kimberly Region, 
Western Australia, were asked to identify their research needs for improving marine management of the area. Their identified 
needs were combined in a list of 184 research questions, which were then scored by twelve scientists, seven managers and 
two indigenous group leaders on measures of ‘achievability’ and ‘importance’, as well as the ‘knowledge gap’ they address. 
This allowed us to explore the extent of research priority mismatch and overlap among the three groups. Our results suggest 
that mismatch among managers and scientists is small, with no significant difference between these groups in terms of 
their respective research priorities. The research priorities for the indigenous groups mostly differed from the other two 
groups, except on management issues. Within the management issues sub-topics, there was consensus on the ‘importance’ of 
indigenous issues but discrepancies were observed within ‘achievability’ and ‘knowledge gap’, with scientists and managers 
scoring research questions these lower. We conclude that improved collaboration and knowledge transfer amongst and 
between management, scientists and Indigenous groups can be used to identify shared and diverse objectives, and can 
enhance knowledge exchange and understanding, to improve marine management within the Kimberly region and elsewhere. 
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100% of the World Ocean floor mapped by 2030 – 
Progress of the Nippon Foundation-GEBCO Seabed 
2030 initiative
Kevin Mackay1, Geoffroy Lamarche1, Tilmann Steinmetz1, Jenny Black2, Vaughan Stagpoole2, Adam Greenland3 and Glen Rowe3

1  National Institute of Water & Atmospheric Research (NIWA), Wellington, New Zealand
2  GNS Science, Wellington, New Zealand
3  Land Information New Zealand (LINZ), Wellington New Zealand 

As the Seabed 2030 project moves into its second year, we present the progress made and the contribution of the South and 
West Pacific Ocean Regional Data Assembly and Coordination Centre (SaWPaC) to this initiative. The centre is part of the 
joint Nippon Foundation and the General Bathymetric Chart of the Oceans (GEBCO) initiative to produce a definitive map of 
the World Ocean floor by 2030 to empower the world to make policy decisions, use the ocean sustainability and undertake 
scientific research based on detailed bathymetric information of the Earth’s seabed. It is responsible for the region from South 
America to Australia, north of latitude 50°S to 10° north of the Equator and the western part of the Northern Pacific Ocean 
to Russia. The region includes the world’s deepest trenches and covers some of the remotest oceans where bathymetric data 
form existing ship tracks is spaced up to 100 km apart. 

 

The Future of Blue Carbon Science
Peter Macreadie1

1  Deakin University - Blue Carbon Lab 

Ten years ago the marine science world gave birth to a new term: ‘blue carbon’, which was created to describe the substantial 
and newly-recognised potential of the oceans to sequester carbon and help slow climate change. Early estimates of the power 
of blue carbon were staggering - they indicated that blue carbon ecosystems (mangrove forests, tidal marshes, and seagrass 
meadows) ranked among the most efficient and permanent sinks on the planet, far exceeding that of key terrestrial carbon 
sinks (e.g. rainforests). With recognition of the power of blue carbon sinks came concern that if disturbed they could leak vast 
amounts of stored carbon back into the atmosphere, thereby shifting them from being carbon sinks into carbon sources. 

Current attention is now dedicated to ‘bringing blue carbon to market’, through protection, rehabilitation and creation of blue 
carbon ecosystems. The Australian Government has declared that it will “increase understanding of, and accelerate action on the 
important role of coastal blue carbon ecosystems in climate change action”. Australia holds 5-11% of the earth’s blue carbon, with 
annual sequestration offsetting ~5% of the nation’s annual CO2 emissions. But what is the scale of the opportunity, where should 
we act, and how? 

This talk will present on ten years of blue carbon research: where have we come from, and where are we going? It will look 
to the future of blue carbon science, policy frameworks, the business case for carbon financing, and how we can involve the 
broader community in the blue carbon journey. The talk will cover recent efforts to value co-benefits from restoring blue 
carbon ecosystems, such as coastal protection, enhanced fisheries and biodiversity, and better coastal amenity and recreation 
opportunities for Australia.
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Comparative meta-barcoding analyses for fish 
biodiversity from IMOS National Reference Stations 
Safia A. Maher1, Sharon A. Appleyard1, Xin-Yi Chua2,3 and Anna Lara-Lopez4,5

1  CSIRO National Research Collections Australia, Australian National Fish Collection, Hobart, TAS, 7000
2  Data 61, CSIRO, Dutton Park, Brisbane, QLD, 4102
3  School of Electrical Engineering and Computer Science, Queensland University of Technology, Brisbane, QLD, 4001
4  Integrated Marine Observing System, Hobart, TAS, 7000
5  Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, TAS, 7000 

As an emerging molecular tool for the non-destructive and non-invasive assessment of community taxa, environmental DNA 
(eDNA) is being used for the assessment of marine biodiversity. Following our recent collaboration with researchers at IMOS, we 
undertook eDNA analysis of Sterivex filtered marine water samples from Maria and North Stradbroke Islands. IMOS researchers 
collected the water samples and extensive environmental parameters (e.g. salinity, temperature, turbidity) from each NRS across 
a 12 month study (from Sept 17 – Sept 18). Monthly eDNA samples from surface and depth at the two National Reference Stations 
(NRS) were then extracted, with the aim of detecting fish species at both spatial and temporal scales. Targeted fish specific (2 × 
COI and 16S) and a broader metazoan (COI) amplicon assay were amplified from eDNA samples with meta-barcode sequencing 
on an Illumina MiSeq platform. Following utilisation of our new bioinformatics processing pipeline (i.e. development of reference 
sequence datasets per amplicon and threshold optimisation for taxon assignment), our ordination and cluster analyses examined 
the biodiversity drivers for observed fish communities in the sub-tropical and temperate NRSs. Based on our findings, we present 
future management relevant applications of eDNA for monitoring fishes in the marine environment.

 

Accessing biological data on the Australian Ocean 
Data Network
Sebastien Mancini1, Guillaume Galibert1, Xavier Hoenner1, Dave Watts2, Jason Everett3,4 and Miles Nicholls5

1  Integrated Marine Observing System, University of Tasmania, Private Bag 110, Hobart, Tasmania, 7001
2  CSIRO Oceans and Atmosphere, GPO Box 1538, Hobart, Tasmania, 7001
3  Evolution and Ecology Research Centre, University of New South Wales, Sydney NSW
4  Sydney Institute of Marine Science, Mosman NSW, University of New South Wales
5  Atlas of Living Australia, National Collections and Marine Infrastructure, CSIRO, Clunies Ross Street, Acton ACT 2601 

The Australian Ocean Data Network (AODN) is an interoperable online network of marine and climate data resources. AODN 
dataset collections cover a large geographic area, a wide range of observed parameters (physical, chemical, biological) and 
are obtained using a variety of platforms and technologies. The end users include researchers, students, managers, policy 
makers, consultants, sailors and fishers. All data products contributed to the AODN are made freely and openly available to 
the public via the AODN Portal (https://portal.aodn.org.au/).

During 2018 we undertook an analysis of the accessibility of biological dataset collections on the AODN as part of the Marine 
Research Data Cloud (RDC) project, funded by the Australian Research Data Commons (ARDC). During the project, a number 
of activities were achieved including:

1 Improvements to the Ocean Biogeographic Information System (OBIS) Australia workflow, from data providers to the Atlas 
of Living Australia (ALA) and AODN

• A review of biological data holdings and access in the AODN Portal, 

• Improved integration of the marine biodiversity occurrence records provided by ALA to the AODN Portal.

Here we present an overview of these successful initiatives and outline how they will impact and benefit the Australian marine 
science community. 
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Integrated approach for managing estuaries of 
South-West Australia 
Alessandra Mantovanelli1, Eduardo T. da Silva1, Peta Kelsey1, Linda Kalnejais1, Elke S. Reichwaldt1, Joel Hall1, Karl Hennig1, 
Deepak Shakya1, Joanna Browne1, Catherine Thomson1, Kieryn Kilminster1, Marta Sanchez Alarcon1, Adam Acosta1, Kath Lynch1 
and Malcolm Robb1

1  Department of Water and Environmental Regulation, Prime House Shenton Ave, Joondalup, WA, 6027 

We present an integrated approach to manage three south-western Australian estuaries that experience seasonal extremes in 
river discharge, various degrees of eutrophication and human-control on the seawater inflows. The Vasse-Wonnerup is a shallow 
estuarine system, with seawater inflow restricted by barrages. Nutrient concentrations in inflowing rivers are high and the Vasse 
is the most nutrient-enriched estuary, suffering recurrent algal blooms and fish kills. The Wilson Inlet, the largest estuary, is readily 
mixed by winds and has generally healthy conditions. However, nutrient concentrations can rise as result of high river inflows and 
nutrient release from the bottom due to increased stratification when the inlet is open. The Hardy Inlet is a permanently-open, 
tidal estuary and receives the largest catchment-derived annual nutrient load. It is shallow and well-mixed near the mouth where 
the water quality is often good, but highly stratified in the deep, upper reaches in the Blackwood River where poor conditions 
can occur. We present multiple indexes (e.g. Richardson number, flushing time) to show the influence of estuary hydrodynamics 
on water quality. Validated hydrodynamic models are used to simulate water levels, temperature, salinity and tracer dispersion/
accumulation, which serve as proxies to evaluate conditions that support biota and minimise nutrient trapping. We also show 
an example of how this approach has been used to improve the water quality in the Vasse channel. By integrating modelling 
predictions from different scenarios that consider land use, ecological value and climate change with water quality data we can 
inform managers on actions to improve the health of these valuable ecosystems.

 

Fish Assemblages Associated with Oil And Gas Jackets 
in the Gulf of Thailand
Michael Marnane1, Euan Harvey2, Stephanie Watts2, Ben Saunders2, Jordan Goetze2, Michael Bunce2 and Travis Elsdon1 

1  Chevron Energy Technology Company, Perth, WA 
2  Curtin University, Kent Street, Bentley, WA 6102 

In February of 2018 we surveyed fish associated with 7 oil and gas jackets and 5 reference sites in the Gulf of Thailand using an 
ROV equipped with 2 stereo-video systems. We observed 43 species of fish on the jackets and 5 on reference sites. The jackets (< 
1%) and reference sites shared two pelagic species in common (Decapterus macrellus and Atule mate). The remainder of the fish 
on jackets were classified as coral reef or coral reef associated. Small reef fishes (Neopomacentrus cyanomos 73.4%; Thalassoma 
lunare 3.1%; Abudefduf vaigiensis 1.8%) dominated the counts. We also recorded butterfly fish, parrotfish, groupers and several 
herbivorous fish (Kyphosids, Rabbitfishes, Spinefoots). Mobile coral reef associated fishes such as fusiliers, snappers and trevally 
made up 11.8% of the fish assemblage, but represented 85.8% of the biomass associated with jackets. The composition of the 
fish assemblage was influenced by depth with coral reef and herbivorous fish normally found in the upper 30 metres. Caranx 
sexfasciatus was found throughout the jacket while fusiliers, snappers and squirrel fishes were more associated with the 
bottom depth zones on the jackets. A similar pattern in the fish was also seen in eDNA collected from water samples.
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Global distribution and characteristics of coastal 
Marine Heatwaves and the effect of Climate Change 
during the last 35 years
Maxime Marin1,2,3, Ming Feng3,4, Nathaniel Bindoff1,2,3,5 and Helen Phillips1,2

1  Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, Australia
2  ARC Centre of Excellence for Climate Extremes, Australia
3  CSIRO, Oceans & Atmosphere, Australia
4  CSIRO, Centre for Southern Hemisphere Oceans Research, Australia
5  Antarctic Climate and Ecosystems Cooperative Research Centre 

Marine Heat Waves (MHWs) are a growing threat on marine ecosystems, especially in the context of Climate Change. Most 
studies have focused on specific events, resulting in a poor understanding of MHWs distribution, mechanism, and potential 
impact across different marine systems. In this study, we use remote sensing temperature data from the Optimum Interpolation 
Sea Surface Temperature version 2 (OISSTv2) to assess the distribution and characteristics of MHWs on coastal systems 
during the last 35 years and the impact of Climate Change. Results indicate that both MHW frequency and duration have 
increased globally during the last 35 years, leading to an increase of MHW annual stress, especially in enclosed seas and in 
the western tropical Pacific. Positive MHW trends in frequency, duration and cumulated intensity were mostly attributed to 
changes in mean SST. This research also shows that extreme MHWs intensity has globally increased exponentially during the 
past decades, mostly due to changes in mean SST. This study provides insights in the global distribution and trends of MHWs 
in coastal areas and highlights the role of Climate Change in increasing MHWs potential impact on marine ecosystems.

 

Climate driver impacts on global ocean surface wave 
variability and extremes
Andrew G. Marshall1, Harry H. Hendon2, Mark A. Hemer3, Kathleen L. McInnes4 and Tom H. Durrant5

1  Bureau of Meteorology, Macquarie Street, Hobart, TAS, 7000
2  Bureau of Meteorology, Collins Street, Docklands, VIC, 7000
3  CSIRO Oceans and Atmosphere, Castray Esplanade, Battery Point, TAS, 7004
4  CSIRO Oceans and Atmosphere, Station Street, Aspendale, VIC, 3195
5  MetOcean Solutions, Strandon, New Plymouth, 4312, New Zealand 

Our recent work explores key drivers of global ocean surface wave variability on the sub-seasonal timescale, especially their 
role for promoting high and low wave conditions, with a focus on the Australasian marine environment. This talk will highlight 
the influences of the Madden-Julian Oscillation, the Southern Annular Mode, and split-flow blocking in the Australian region, on 
ocean wave variability and extremes. Their signature extends beyond local wind-generated forcing to remote forcing of surface 
waves in the North Pacific and North Atlantic oceans. Considering the ability of global climate model forecasts to skilfully predict 
the SAM and blocking indices out to at least two weeks lead time and the MJO index out to at least four weeks, our results point 
to each of these drivers as possible sources of predictable wind-wave variability from sub-weekly to seasonal timescales. 
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The Seagrass Rhizosphere; Micro-scale Solutions for 
Macro-scale Resolutions
Belinda C. Martin1,2, Deirdre Gleeson1, Jeremy Bougoure1, Pauline Grierson1, Megan H. Ryan1 and Gary A. Kendrick1

1  The University of Western Australia, 35 Stirling Highway, Crawley, WA 6009
2  Ooid Scientific, 98 Edmund Street, Crawley, WA 6009, Australia  

Seagrass roots host a diverse microbiome that is critical for both their growth and survival. However, the components driving 
the interplay between seagrasses and their associated root microbiome are still largely unknown. Using a multifarious approach 
combining imaging techniques (confocal fluorescence in situ hybridisation, oxygen planar optodes and sulphide DGTs), with plant 
physiology and molecular sequencing, we have now built a more complete picture of the micro-environment of growing roots 
of seagrasses. By using this approach, we reveal that both root exudates and root oxygen loss play an essential role in shaping 
the structure of the root microbiome. We highlight that seagrasses appear to ‘select’ for their microbiomes, and that these 
microbiomes confer adaptive advantages for their host in both nutrient acquisition and protection against pytotoxic sulphides in 
the sediment. These findings have also enabled us to develop novel microbial indicators for monitoring the health of seagrasses 
and, ultimately, confirms the importance of the seagrass root environment – a critical, but often overlooked space.

 

Remnant Oyster Reefs as Fish Habitat in NSW: 
A Mosaic System Perspective.
Francisco Martinez-Baena1, Brendan S. Lanham2, Ian McLeod3, Matthew Taylor4, Steve MCorrie5, Alyssa Luongo5 and 
Melanie J. Bishop6

1  Macquarie University, North Ryde, NSW, 2109
2  University of New South Wales, Sydney, NSW, 2052
3  James Cook University, 373 Flinders St,Townsville, QLD, 4810
4  Port Stephens Fisheries Institute, Department of Primary Industries, Locked Bag 1 Nelson Bay, NSW, 2315 
5  Port Stephens Fisheries Institute, Department of Primary Industries, Locked Bag 1 Nelson Bay, NSW, 2315
6  Macquarie University, North Ryde, NSW, 2109 

Estuarine systems are characterized by their spatial heterogeneity. They comprise a mosaic of biogenic and abiogenic habitat 
patches, that provide food and habitat to fish and invertebrates, many of which display migrations among habitats. Oyster 
reefs were once an important component of temperate estuarine seascapes, but historic overharvest for food and lime has 
rendered them functionally extinct across much of their former range. As interest in oyster reef restoration grows, there is 
need to understand the communities of fish associated with oyster habitats across a range of habitat contexts, and how 
these communities compare to those of other estuarine habitats. Remote underwater video sampling in two NSW estuaries 
compared fish communities between remnant oyster reefs and adjacent mangroves, seagrasses and bare sediment. Preliminary 
results suggest that these remnant reefs provide food, shelter, and nursery habitat to species of commercial and recreational 
value and that this habitat provision is accentuated when seagrasses and mangroves are adjacent. In ascertaining the role of 
remnant oyster reef in supporting fish, and how this varies with habitat context, this research will assist in building a business 
case for oyster reef restoration and identify scenarios in which oyster reef restoration will yield greatest benefit. 
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Opening the Black Boxes in Ocean Mapping
Giuseppe Masetti1, Tyanne Faulkes2 and Brian R. Calder1

1  Center for Coastal and Ocean Mapping / NOAA-UNH Joint Hydrographic Center, University of New Hampshire, Durham, USA 
2  NOAA Office of Coast Survey, Pacific Hydrographic Branch, Seattle, USA 

Modern ocean mapping relies heavily on complex algorithms that may strongly affect the reported outputs (e.g., gridded 
bathymetry, acoustic mosaics). When implemented in commercial software, these algorithms usually cannot be directly 
examined, and thus represent black boxes.

To ease the understanding of existing algorithms and the creation of better tools for ocean mapping, since 2016 the UNH 
Center for Coastal and Ocean Mapping and NOAA Office of Coast Survey have been developing an open research framework 
containing applications that cover all phases of the ping-to-public process. This effort, called HydrOffice, aims to facilitate 
data acquisition, to automate and enhance data processing, and to improve survey products. These themes are driving the 
creation of a growing collection of hydro-packages, each dealing with specific aspects of the ocean mapping workflow. The 
overall goal is to speed up the testing of new ideas and the Research-to-Operations (R2O) transition by minimizing the effort 
to develop and test new ideas.

HydrOffice has developed a number of applications that encode both existing specifications and long-term best practices, while 
enabling and extending recent discoveries and research-driven techniques. In return, many users have reported HydrOffice 
increases workflow efficiency, confirming the benefits of this approach.

 

Interpreting El Nino Patterns in Future Climate Models to 
Gauge the Threat Posed to Coral Reefs
Robert A. B. Mason1 and Peter J. Mumby1

1  Marine Spatial Ecology Laboratory and ARC Centre of Excellence for Coral Reef Studies, University of Queensland, St Lucia QLD 4072 

El Nino events, prolonged sea-surface temperature anomalies over the equatorial Pacific, are a cause of marine heat waves and 
global coral bleaching events. Prediction of coral reef futures under climate change scenarios requires correct representation of El 
Nino patterns, which include periods of strong and weak events and differing temperature anomaly centres. Recently, researchers 
have identified that the global models used to predict future climate differ in their ability to correctly represent observed spatial 
variation among El Nino events. Work by the authors has extended this finding to explore the clustering of El Nino events over the 
21st century in climate projections from a range of different climate models. Past global coral bleaching events were correlated 
with the strength of El Nino, through a multivariate measure of El Nino temperature anomaly, to arrive at a threshold that was 
used to identify El Nino events from projected climate data. This work has revealed variation among climate models in the degree 
to which clusters of El Nino events are separated by periods of little El Nino activity. Further understanding of this return time is 
crucial as it will determine the recovery period afforded to coral reefs following intense El Nino activity.
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Walking the Walk: Learnings from Joint Management 
on Yawuru Sea Country
Dean Matthews1 and Chris Nutt2

1  Nyamba Buru Yawuru, Reid Road, Broome, WA, 6725
2  Department of Biodiversity, Conservation and Attractions, West Kimberley District, Herbert Street, Broome, WA, 6725 

In 2010 the Yawuru Native Title settlement Agreements (ILUAs) were signed and provided for the creation of the jointly 
managed Yawuru Conservation Estate. The Yawuru ILUAs paved the way for a journey with the Western Australian State 
Government to lay the foundation for what joint management of protected areas can mean in the 21st century. This exercise in 
two-way learning has helped change legislation and provided native title holders with new tools and decision-making power 
to manage the Yawuru Nagulagun / Roebuck Bay Marine Park. Trust, mutual respect for different knowledge systems and 
innovative thinking have helped forge new ways to plan and implement science projects. The combination of Yawuru initiating 
the adaption of research and monitoring prioritisation processes, and using local knowledge and skills on the water, has 
provided an approach that is beginning to provide tangible conservation benefits for the environment and community. This 
presentation will focus on some of the key learnings and successes from a marine science perspective and provide an insight 
into some exciting future opportunities for generating knowledge to better manage Yawuru sea-country.

 

Relative influence of marine reserves in determining fish 
assemblages in a multi-species fishery
Eva McClure1,2, Andrew Hoey2, Rene Abesamis3 and Garry Russ1,2

1  College of Science and Engineering, James Cook University, Douglas, QLD, 4814
2  Center of Excellence for Coral Reef Studies, James Cook University, Douglas, QLD, 4814
3  Silliman University Angelo King Center for Research and Environmental Management, Silliman University, Dumaguete City, 6200, Philippines 

Whether fish assemblages respond to bottom-up or top-down processes is a classic paradigm of continued debate in ecology.  
Likely these opposing forces are not mutually exclusive, thus understanding the relative contributions of bottom-up and 
top-down processes is necessary for effectively managing resources and ecosystems. Here, we use a multi-species fishery in 
a complex coral reef seascape in the Philippines to determine the relative influence of habitat, island spatial characteristics, 
and human extractive practices in determining the abundance and species richness of four coral reef fish groups targeted by 
fishing, and two groups not targeted by fishing. We used boosted regression trees to model the response of each fish groups 
density and species richness to 20 predictor variables which included no-take marine reserve characteristics of age, size and 
status as unfished control variables. We found that all fish groups primarily responded to habitat, then spatial characteristics, 
with no-take marine reserves being influential only on fishes targeted by fishing. Encouragingly, no-take marine reserves did 
not have to be large in size to increase fish density and species richness relative to fished areas. This study has important 
implications for the development of integrated management strategies that prioritize maintaining habitat for fishery species. 
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The use of citizen science to determine resting and 
calving grounds of Humpback whales (Megaptera 
novaeangliae) in Australia
Sarah McCulloch1,4 and Jan-Olaf Meynecke1,2,3

1  Humpbacks & High-Highrises, Gold Coast, QLD, 4222
2  Griffith Centre for Coastal Management, Griffith University, Gold Coast, QLD, 4222
3  Griffith Climate Change Response Program, Griffith University, Gold Coast, QLD, 4222
4  Environmental Futures Research Institute, Griffith University, Gold Coast, QLD, 4222 

Humpback whales (Megaptera novaeangliae) rely on coastal waters to breed, give birth to, and raise their young. Increased 
development along coastlines has the potential to significantly threaten these vital breeding and nursing grounds. Thorough 
research is required to understand how species utilise these habitat areas. However, obtaining long term systematic datasets on 
these animals is limited by funding and resource availability. Citizen science can overcome these limitations to allow the continuous 
monitoring of whale populations. Six separate datasets on humpback whales in Australia, all obtained through different forms 
of citizen science, were compared in this study. This comparison was used to assess the significance of the Gold Coast Bay as a 
crucial nursing ground for humpback whales. The timing of humpback whale migration of the eastern Australian and western 
Australian populations was investigated using data from commercial whale watching vessels, aerial, and land-based surveys. The 
outcomes from this study will help inform decision makers about critical habitat for humpback whales. 

 

Strategic long-term monitoring of coastal habitats 
in high risk areas – a successful strategy for 
environmental protection and facilitating industry
Skye McKenna1, Michael Rasheed1, Alex Carter1, Kathryn Chartrand1, Jaclyn Wells1, Paul York1, Carissa Reason1, Catherine Bryant1 
and Robert Coles1

1  James Cook University, McGregor Road, Smithfield, QLD, 4870 

Key marine habitats such as coral, seagrass, mangroves and wetlands commonly occur near ports and urban centres, exposing 
them to increased risks and threats associated with development and anthropogenic activity. Effectively mitigating these risks 
requires a strategic approach to monitoring habitat condition and resilience, and the development of management tools, even 
in the absence of immediate development pressures. This approach has been applied in the Queensland Ports Monitoring 
Program which examines seagrass, coral and water quality in many of Queensland’s commercial ports, as well as a range of 
targeted research for management application. The seagrass program is the longest running component with more than 20 
years of continuous data collection. Here we show how this program provides an effective framework for design of similar 
programs and demonstrate the value of collecting long term ambient data for effective management of marine habitats. Key to 
success has been ensuring a scalable design developed in partnership with industry, regulators and scientists to ensure results 
are fit for purpose. The work has resulted in significant scientific gains in understanding seagrass ecosystems, a heightened 
protection of seagrasses and also facilitated the business of ports and shipping while minimising environmental harm. 
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Comparison of metabolic rates in corals and macroalgae 
on a remote Indian Ocean reef platform
James McLaughlin1, Ylva S. Olsen1,2, Cindy Bessey1, Gary A. Kendrick1 and John Keesing1,2

1  CSIRO Oceans & Atmosphere Research, Indian Ocean Marine Research Centre, Corner of Fairway & Service Road 4, Crawley WA 6009
2  School of Biological Sciences and The Oceans Institute, University of Western Australia, Indian Ocean Marine Research Centre, Corner of Fairway & 

Service Road 4, Crawley WA 6009  

Coral reef health depends on the production of calcium carbonate (CaCO3) and relies on metabolic processes by marine 
organisms. The remote Kimberley coast in northern Western Australia is home to extensive coral reef systems where these 
basic processes have not yet been examined. We conducted fieldwork at Browse Island, located on the mid-shelf >150 km 
from the nearest reef. The island is surrounded by a small (~4.5 km2) planar platform reef where we measured metabolic 
rates of reef organisms in austral autumn and spring of 2016 and 2017. Algae were net producers of O2 whereas many corals 
were heterotrophic. Net changes in pH, which were driven by metabolic uptake and release of CO2 combined with changes 
in alkalinity associated with calcification, were generally negative for calcifying organisms. We found positive relationships 
between changes in pH and net O2 fluxes for all taxa. Rates of calcification were strongly linearly correlated to net O2 
production and were significantly higher in light than in darkness for both corals and algae. We used a census-based approach 
to extrapolate calcification rates across reef habitats, which showed that corals and calcifying algae of the genus Halimeda 
were equally important CaCO3 producers in intertidal habitats. 

 

The influence of oil and gas infrastructure in Australian 
marine ecosystems: new research findings and future 
research priorities
Dianne McLean1, Bond T2, Giraldo A2, Partridge J2, Taylor M2

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Cnr. of Fairway and Service Road 4, Crawley, WA 6009
2  The University of Western Australia & UWA Oceans Institute, 35 Stirling Hwy Crawley, WA 6009 

Oil and gas infrastructure is widespread throughout many of the World’s territorial seas and the resource-rich north-west shelf of 
Western Australia is no exception. An understanding of any positive and negative impacts of marine infrastructure on biodiversity 
and fisheries is essential towards the end of its operational life as various decommissioning options are considered. In partnership 
with industry, we use specialised high definition stereo-video systems and industrial ROV inspection video to assess biodiversity 
and the abundance and biomass of important fishery species on wells, pipelines and platforms across the north-west shelf of 
Western Australia. Potential new species, range extensions, endangered species, unique behaviours and diverse communities 
are being discovered. Pipelines support a higher abundance and biomass of commercially important fish species than adjacent 
natural habitats in this region. Further, fish diversity and abundance is influenced by the habitats growing on infrastructure 
in addition to infrastructure type, position and depth. Predicting the environmental and ecological consequence of various 
decommissioning options therefore relies on a regional-specific understanding of the ecological communities that utilise these 
structures. Using video imaging techniques, our research provides insight into the ecological role of offshore infrastructure, 
provides new knowledge to inform decommissioning decisions and highlights future research priorities.
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The role of restoration in managing matters of national 
environmental significance
Ian McLeod1 

1  TropWATER, James Cook University, James Cook University Drive, Douglas, Qld, 4811 

In Australia, the states and territories have the primary responsibility for coastal waters. However, the Environmental Protection 
and Biodiversity Conservation (EPBC)Lloyd Act 1999 mandates when the Australian Federal Government needs to assist. The 
EPBC focusses on nine matters of national environmental significance (MNES). These include World Heritage Areas and Ramsar 
wetlands, threatened and endangered species and habitats, and migratory species. Generally, the management of MNES in 
coastal areas has focused on implementing protected areas and sector-based management of remaining pressures. Active 
restoration is now seen as a key element in achieving conservation and environmental management goals internationally. We 
reviewed the status of four ecologically critical coastal habitats in Australia; seagrass meadows, kelp forests, shellfish reefs, 
and coastal saltmarsh wetlands, and evaluated (1) Commonwealth responsibility under the EPBC Act and (2) the capacity 
of restoration to improve management of MNES. Each of the four habitats reviewed fall under up to six of the nine MNES. 
Restoration has the potential to be a powerful tool for managing Australia’s valuable coastal habitats, and provide coastal 
jobs and economic development opportunities. In this presentation I will discuss how restoration could complement existing 
strategies for the management of MNES for these four habitats.  

 

Timing anthropogenic stressors such as dredging to 
mitigate their impact on marine ecosystem resilience
Kathryn McMahon1,5, Paul Wu2, Julian Caley3, Gary Kendrick4,5 and Kerrie Mengersen2

1  Edith Cowan University, Joondalup Dr, Joondalup, WA, 6027
2  Queensland University of Technlogy, George St, Brisbane, Qld, 4000
3  Australian Institute of Marine Science, Cape Cleveland, Townsville, Qld, 4810
4  University of Western Australia, Hackett Stirling Highway, Perth, WA, 6009
5  Western Australian Marine Science Institution, Stirling Highway, Perth, WA, 6009 

Better mitigation of anthropogenic stressors on marine ecosystems is urgently needed to address increasing biodiversity 
losses worldwide. We explore opportunities for stressor mitigation using whole-of-systems modelling of ecological resilience, 
accounting for complex interactions between stressors, their timing and duration, background environmental conditions and 
biological processes. We then search for ecological windows, times when stressors minimally impact ecological resilience, 
defined here as risk, recovery and resistance. We show for 28 globally distributed seagrass meadows that stressor scheduling that 
exploits ecological windows for dredging campaigns can achieve up to a fourfold reduction in recovery time and 35% reduction 
in extinction risk. Although the timing and length of windows vary among sites to some degree, global trends indicate favourable 
windows in autumn and winter. Our results demonstrate that resilience is dynamic with respect to space, time and stressors, 
varying most strongly with: (i) the life history of the seagrass genus and (ii) the duration and timing of the impacting stress.
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The world’s largest herbivore is a fish
Mark Meekan1, Patti Virtue2,3, Lara Marcus1,2,3, Peter D. Nichols2,3 and Andrew Revill2

1 Australian Institute of Marine Science 
2 CSIRO Oceans and Atmosphere
3 Institute of Marine and Antarctic Studies, University of Tasmania 

Whale sharks are large filter-feeding vertebrates that are thought to target zooplankton, although recent studies suggest 
that there may also be a significant benthic component to their diet. We used combined and complementary biochemical 
techniques (compound-specific stable isotope analysis (CSIA), bulk isotope analysis and fatty acid analysis) of dermal tissue 
to examine the trophic position of whale sharks at Ningaloo Reef. CSIA using amino acids and bulk stable isotopes of biopsy 
samples revealed that whale sharks have a trophic position similar to that of krill and herbivorous fish. Fatty acid composition 
of whale shark biopsies had high relative levels of omega-6 in the overall fatty acid profile, showing a closer association with 
profiles of Sargassum and Trichodesmium than krill. Our results suggest the world’s biggest fish may be more herbivorous 
than previously thought, relying more on algae than mesozooplankton for their main dietary input. During long ocean-basin-
scale migrations and when aggregating in coastal areas, whale sharks may be feeding on Sargassum and Trichodesmium slicks 
common in oligotrophic waters. 

 

Modern slavery and the race to fish
Jessica Meeuwig1, David Tickler1,2, Andrew Forrest1,2, Katharine Bryant2, Fiona David2, Elise Gordon2, Jacueline Joudo Larsen2, 
Beverly Oh2, Daniel Pauly3, Rashid Sumaila3 and Dirk Zeller1

1  University Of Western Australia, Crawley, Australia
2  Walk Free Foundation, Dalkeith, Western Austrakua
3  University of British Columbia, Vancouver, Canada 

Productive fisheries underpin the blue economy and are key to global food security. However, with “peak fish” reached in 
1996, and twice the fishing effort of the 1950s required to catch the same amount of fish, many fleets are operating beyond 
economic and ecological sustainability. A possible consequence of diminishing returns in this race to fish is serious labour 
abuses, including modern slavery, which exploit vulnerable workers to reduce costs. We used the Global Slavery Index (GSI), 
a national-level indicator, as a proxy for labour abuse in fisheries. GSI estimates and fisheries governance are correlated at the 
national level among the major fishing countries accounting for over 80% of the world’s catch. Key risk factors associated with 
national indicators of slavery prevelance include: higher levels of subsidies, distant-waterfishing, poor catch reporting, low 
catch value and low GDP. Assessing the mix of imported and domestic fisheries catch, the prevelance of slavery in exporting 
nations increases the risk to Australian consumers of consumming slave-caught seafood by ~9 times. Further research into 
modern slavery in the fisheries sector is needed to better understand how the issue relates to overfishing and fisheries policy, 
as well as measures to reduce risk in these labour markets.  
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Refinement of the Instantaneous Growth Rate Method 
for Antarctic Krill
Jessica Melvin1,2, Kerrie Swadling1,2 and So Kawaguchi2,3

1  Institute for Marine and Antarctic Studies, University of Tasmania, Castray Esplanade, Battery Point, TAS, 7001
2  Antarctic Climate & Ecosystems Cooperative Research Centre, Private Bag 80, Hobart, TAS, 7001
3  Australian Antarctic Division, Channel Highway, Kingston, TAS, 7050 

Antarctic krill (Euphausia superba) is a keystone species in the Southern Ocean, forming an important link between primary 
producers and higher-level predators due to their high biomass, and exploitability (through their swarming behaviour). A 
commercial fishery for krill has existed for almost 50 years, and because of its commercial importance krill are one of the 
best studied crustacean species. During the last several years, some general concepts of krill biology and life history have 
changed considerably as more information is collected from the field and from laboratory experiments. However, a model that 
accurately describes growth patterns in the natural environment, which is critical for effective management, remains lacking. 
The current best-practice method for measuring growth rates (the Instantaneous Growth Rate method; IGR) relies solely on 
the comparison of the uropod lengths of the moulted exoskeleton and the post-moult krill. This method fails to capture some 
of the observed variability, such as the significantly enlarged carapaces found in gravid females. Extending this method to 
include additional measures of carapace and animal length, therefore, provides valuable data on sex- and stage-dependent 
growth rates. The improved IGR method will allow life history models to accurately capture sexual dimorphism and provide a 
better understanding of population structure and dynamics, and facilitate future management decisions about Antarctic krill.

 

The role of citizen science in whale conservation and 
research
Jan-Olaf Meynecke1,2,3 and Sarah McCulloch1,4

1  Humpbacks & High-Highrises, Gold Coast, QLD, 4222
2  Griffith Centre for Coastal Management, Griffith University, Gold Coast, QLD, 4222
3  Griffith Climate Change Response Program, Griffith University, Gold Coast, QLD, 4222
4  Environmental Futures Research Institute, Griffith University, Gold Coast, QLD, 4222 

Citizen science is becoming increasingly important to undertake long term monitoring and maintain research and conservation 
of species. It is often referred to as the collaboration between scientists and volunteers to expand opportunities for scientific 
data collection and to provide access to scientific information for community members. Migratory cetacean species like 
humpbacks whales (Megaptera novaeangliae) are difficult to monitor due to their vast home ranges. Acquiring extensive 
datasets on these animals can be expensive and time consuming. Here we explore the contemporary data sets on Humpback 
whales and southern right whales available for Australian waters, their consistency or lack of and the role of these data sets 
in conservation and management for the species. Over 20 data sets with more than 25000 entries have been found which 
are hold and maintained by varies groups and stakeholders. The collection methods of the data is ranging from traditional 
land based surveys to visual surveys from opportunistic platforms and to aerial surveys. As a minimum the data sets include 
species, number of animals and sighting location. Some of the collected data has been used to provide vital information for 
management plans and therefore can play a major role for species conservation.  
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Organic matters: carbon in an urban coastal catchment
Jen A. Middleton1,2, Leah S. Beesley1, Neil Pettit1 and Pauline Grierson1

1  The University of Western Australia, Crawley, WA 6009, Australia
2  Ooid Scientific, White Gum Valley, WA 6162, Australia 

The availability and processing of organic matter (OM) in aquatic systems drives carbon dynamics and ecosystem metabolism. 
Consequently, alterations to the form and relative abundance of different OM sources in coastal streams and rivers has 
significant repercussions for the water quality of downstream ecosystems (i.e. estuaries, oceans). However, there is limited 
understanding of seasonal OM dynamics, and how the forms and amounts of OM differ among catchment land uses or with 
level of urbanisation and flow modification. Hence, we investigated the composition and origin of organic matter across several 
sub-catchments of the Swan-Canning Estuary. Specifically we determined; i) the origin of dissolved organic matter (DOM), 
ii) how the quality and quantity of OM reflects local versus catchment scale processes, and iii) the bioavailability of dissolved 
organic carbon (DOC) and DOM across sites, land uses and seasons. Using a combination of DOM fluorescence spectroscopy, 
stable isotopes (13C, 15N) and elemental ratios (C:N), we found seasonal differences in OM composition and sources that was 
further influenced by land use. Overall this study provides insight into the impacts that urbanisation has on the mobilisation of 
organic matter, and ultimately water quality, in aquatic and coastal systems worldwide. 

 

Mesophotic coral communities of Australia’s North West
Karen Miller1, Mary Wakeford1, Rebecca Fisher1,2, Ben Radford1,2 and Andrew Heyward1,2

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Crawley, WA, 6009
2  University of Western Australia, 35 Stirling Highway, Crawley, 60091  

Submerged shoals with extensive coral reef communities are common across Australia’s north west. Broad-scale surveys of the 
shoals have revealed that scleractinian corals are an important component both of the shallow (<30m) and mesophotic (>30m) 
zones, but there has been little analysis of the diversity and distribution of corals particularly within the mesophotic communities. 
We used towed video data collected across 38 submerged shoal features between 2011 and 2015, to understand patterns in 
mesophotic coral communities, and determine how they differed from the better-studied shallow reef communities. Abundance 
of hard corals at mesophotic depths varied among shoals and was patchy within shoals, ranging from 2.6% to 32% of benthic 
cover, but this range was surprisingly similar to that observed in shallow water (4.6-30%). The highest cover of scleractinians was 
to 40m depth, and these communities were dominated by corals from the families Acroporiidae, Fungiidae and Pocilloporiidae. 
Below 60m, hard corals were <1% of benthic cover and comprised predominantly of corals from the families Dendrophyllidae, 
Fungiidae, Agariciidae and Pecitiniidae. Multivariate analysis of hard coral communities (at the level of genus) revealed strong 
geographic grouping of shoals based on shallow coral community composition. This pattern was not evident in mesophotic 
communities, suggesting different processes are structuring coral communities in mesophotic compared with shallow depths. We 
consequently used a full-subsets non-parametric regression approach to determine if patterns in coral community composition 
of shallow and mesophotic depths were linked to different physical variables, including parameters derived from hyrodacoustic 
survey, at the scale of shoal.    
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Recent Developments in Estimating Source Terms for 
Far-Field Dredge Plume Models
Des Mills1, Paul Branson2,3,4, Chaojiao Sun2,3 and Jo Myers2,3

1  Consultant, Nedlands, Australia
2  CSIRO Ocean and Atmosphere, Crawley, Australia,
3  Western Australian Marine Science Institution (WAMSI), Crawley, Australia
4  The UWA Oceans Institute, Oceans Graduate School and School of Earth Sciences, Crawley, Australia 

Here we review some recent developments in source term estimation methodology (as practiced in the dredging industry) 
that have addressed these issues. Validation of both semi-empirical and process-based estimation methods rely on good 
quality data from source term characterisation monitoring at project execution phase. Properly executed, each characterisation 
campaign adds to the overall database of empirical source term fractions available for future use and extends the range of 
circumstances (dredged material characteristics, dredging work method and environmental conditions) for which the process-
based models can be tested/validated.

 

Shark Depredation in Fisheries: How Data From an 
Australian Recreational Fishery Fits Into the Global 
Picture 
Jonathan D. Mitchell1,2, Shaun P. Collin3, Dianne L. McLean4,1 and Tim J. Langlois1,2

1  Oceans Institute, The University of Western Australia, Indian Ocean Marine Research Centre, Cnr. of Fairway and Service Road 4, Crawley, Western 
Australia 6009, Australia

2  School of Biological Sciences, The University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 6009, Australia
3  School of Life Sciences, La Trobe University, Bundoora, Victoria, 3086
4  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Cnr. of Fairway and Service Road 4, Crawley, Western Australia 6009, Australia 

Shark depredation, where sharks consume hooked fish, occurs in commercial and recreational fisheries around the world, 
causing extra mortality of target species, injury to sharks, and economic impacts for fishers. To quantify the rate of shark 
depredation and understand factors influencing its occurrence in a key recreational fishery in the Ningaloo Marine Park and 
Exmouth Gulf, Western Australia, we collected data through a boat ramp survey program. The mean shark depredation rate 
was 13.65% in this fishery, and depredation was higher in areas where fishing pressure was greatest. Using a novel application 
of underwater video cameras, we identified four shark species responsible for depredation and recorded a wide range of 
behaviour around fishing gear. To understand how this data fits in with the global occurrence of shark depredation, we present 
the results from an extensive review of this topic, which identified 48 literature sources from 1955-2018. These studies reported 
shark depredation in commercial fisheries around the world, with rates of depredation between 0.9% and 26%. This combined 
research on shark depredation provides important insights into this fisheries management and conservation challenge, at both 
the global and Australian level, and will inform future efforts to design strategies for reducing its impacts. 
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Marine science - driving the development of 
Australia’s blue economy 
Tim Moltmann1 

1  Integrated Marine Observing System (IMOS), University of Tasmania, 20 Castray Esplanade, Hobart TAS 7000  

Australia’s National Marine Science Plan (2015-25) is framed around driving the development of the blue economy. It makes 
the case that investment in marine science capability by Australian Government (and others) will deliver economic, social, and 
environmental benefits that far outweigh the costs. Blue economy and blue growth agendas are now prominent in many parts 
of the world. 

Significant investment in Australian marine science capability has been forthcoming. The research vessel Investigator is now 
operating full year, with a new ice-breaker (Nuyina) under construction. The National Sea Simulator (SeaSIM) is operating 
well, and the Integrated Marine Observing System (IMOS) has been sustained and enhanced. New research funding has been 
made available for marine science in the Great Barrier Reef and Southern Ocean/Antarctica. Most recently, a ‘Blue Economy’ 
Cooperative Research Centre (CRC) has been funded – the largest ever in the history of the CRC program. 

As one measure of growth in the blue economy, the latest AIMS Index of Marine Industry tells us that Australian marine 
industries are worth more than $68.1 billion per annum to the national economy – up from $47.2 billion when the National 
Marine Science Plan was written, and well on track towards the $100 billion by 2025 projected in the plan. 

Looking ahead, we need to ensure the term blue ‘economy’ does not limit our thinking about the importance of marine 
Australia to the nation’s future. 

In this talk it is proposed that the blue economy has not one, but three horizons. 

1. The ‘traditional’ blue economy. This includes marine tourism, offshore oil and gas, fishing and aquaculture i.e. the marine 
industries valued through the AIMS Index. 

2.  The ‘hidden’ blue economy. This includes engineering firms, consulting firms, and other service providers. They work in the 
blue economy but have diversified businesses and don’t necessarily identify as ‘marine industries’. 

3.  The ‘emerging’ blue economy. This will be service based, information dependent, and prediction critical. We’ve seen a 
‘weather enterprise’ emerge over the last decade, and the ‘ocean enterprise’ is coming. 

The premise of this talk is that by engaging effectively across all of these horizons, Australian marine science can drive the 
development of the blue ‘economy’ in its broadest sense.  

 

Complimentary Drivers of Different Habitats for Fish 
Assemblages on Exposed Coasts
Jesse Mosman1, Christopher Henderson1, Andrew Olds1, Ben Gilby1 and Thomas Schlacher1

1  ANIMAL Research Centre and School of Science and Engineering, University of the Sunshine Coast, Maroochydore QLD 4558, Australia  

Animals move across seascapes in order to disperse, feed and spawn. Surf zones along exposed coasts serve as habitat for a 
diverse range of fish species, however, there is limited empirical research on how exposure and seascape connectivity influence 
different habitats of the surf zone and the fish assemblages they support. We used baited remote underwater video stations 
to survey fish assemblages in two main surf habitats (nearshore troughs and offshore bars) at twenty-five beaches across 
50km of coastline in Queensland, Australia. These exposed beaches occur across a variety of spatial contexts, with some being 
in close proximity to complex rocky structure, while others are located near estuaries or along extended stretches of beach. 
Nearshore troughs and offshore bars were shown to support distinct fish assemblages, with the species composition within 
these two habitats being influenced by different spatial drivers. Species in offshore bar habitats were found to be strongly 
correlated with distance to rocky reefs, whilst species assemblages in nearshore trough habitats were strongly correlated with 
distance to headlands and estuaries. These findings show that distinct habitats within the surf zone are structured by different 
seascape and hydrodynamic conditions and thus highlights the need to manage these habitats accordingly. 
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Collaborating with Traditional Owners to monitor 
intertidal invertebrates on rock platforms in the 
Canning Bioregion, north-western Australia
Matilda Murley1, Ann Grand2 and Jane Prince1

1  University of Western Australia, Stirling Hwy, Crawley WA 6009
2  University of Exeter, Stocker Rd, Exeter EX4 4PY, UK 

Researchers from UWA collaborated with the Karajarri Ranger Group to develop a civic science protocol to survey intertidal 
rock platforms assemblages in the Canning bioregion. The research was conducted in conjunction with Traditional Owners to 
investigate the impacts of community harvesting and preliminarily document the Indigenous Ecological Knowledge (IEK) of 
the region. Invertebrate assemblages were surveyed through haphazard quadrat and timed search methods, while community 
harvesting habitats were investigated in a series of focus groups and interviews. Following this, protocol was devised and 
trialled, which incorporated Indigenous values with scientific rigour. Canning assemblages showed no significant impact from 
community harvesting overall, with the exception of key cultural delicacy species (Tridacna sp. and Syrinx aruanus), which 
were found in low abundances at more frequently visited locations. The trial civic science protocol, successfully demonstrated 
that the rangers preferred abundance-focused methods, that sample a small subset of target species. However, refinement of 
the protocol is needed before it can be adopted across a larger scale and without assistance from biologists. This research is 
the beginning of continued collaboration, which will build ecological monitoring skills among the Karajarri rangers, record IEK 
and contribute to the western science knowledge of rock platforms in the region.

 

Australia’s Marine National Facility: RV Investigator 
moving to full year operations
Barbara Musso1, Matt Kimber1 and Ben Rae1 

1  CSIRO Marine National Facility, Hobart, Australia 

The Marine National Facility blue-water research vessel Investigator has represented a step-change for marine and atmospheric 
research in Australia. The vessel is a highly flexible research platform and since 2015 has been delivering multidisciplinary 
voyages across Australia’s vast marine estate and beyond, enabling a diverse range of oceanographic, biological, atmospheric 
and geoscience research. With additional funding announced in 2018 to support full-year operations of Investigator, we discuss 
the opportunities this presents for the Australian marine science community and explain the improvements the Marine National 
Facility has been putting in place to meet the operational challenges of scaling up at-sea activities. We also review the milestone 
achievements and key research delivered by Investigator to date with a focus on the unique capabilities this vessel has provided 
for marine research and outline how we propose to ensure those capabilities are maintained and enhanced into the future. 
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Optimising dune health through citizen science and 
community engagement
Maggie Muurmans1

1  Griffith Centre for Coastal Management  

European settlement over the last 100 years has decreased the number of natural dune sites along the city of the Gold Coast’s 
coastline. During the same period the city has experienced a high volume of intense storm events which has exposed the 
beaches to high erosion risks. The losses of beach front combined with the impacts of urban development have demonstrated 
a need for coastal management techniques to reduce the effect on coastal dunes. The Griffith Centre for Coastal Management 
runs the Coastal Community Engagement program in partnership with the City of Gold Coast. One of these programs is 
BeachCare which, since 2005, aims to reduce the loss of sand along beaches through dune restoration with native species 
planting, increase biodiversity amongst flora and fauna species, coastline asset protection and increase stakeholder engagement 
through education and awareness. DuneWatch is a citizen science program developed and implemented by the Centre since 
2014 and run independent from the City of Gold Coast, however the program takes place at the BeachCare site locations. 
The methods for DuneWatch include flora and fauna diversity surveys, beach profiling, impacts from anthropogenic sources 
and photo point monitoring. This information has provided the BeachCare program with a platform for further community 
engagement. It has been used to assess each site individually to determine the need for specific flora diversity at each site to 
increase species abundance and minimise the impacts of anthropogenic influences.

 

The Application of Unmanned Aerial Vehicles (UAVs) 
to Estimate Above-ground Biomass of Mangrove 
Ecosystems
A.H. Navarro1, M. Young1, P. Carnell1, E. Nicholson1, P. Macreadie1 and D. Ierodiaconou1

1  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Australia 

Mangrove ecosystems are known to store significant amounts of blue carbon in their own biomass, which provide a wealth of 
economic benefits.

Traditional methods to estimate Above-Ground Biomass (AGB) rely on on-ground measurements, which are expensive and 
time consuming. We developed a method for estimating mangrove AGB from Unmanned Aerial Vehicles (UAVs) imagery and 
tested its accuracy against field-derived data at 2 different areas of the southeastern coast of Australia (Westernport Bay and 
Richmond River Estuary).

Automated Structure-from-Motion procedures were used to generate 3D point clouds from overlapping images. A segmentation 
algorithm was then used to identify individual trees and extract their height and canopy diameter, which were used into allometric 
equations for estimating AGB. Finally, these UAV-derived estimates were compared with the field-based AGB estimates.

This research suggests that UAV-derived estimates tend to underestimate by 10 to 20% the biomass of mangroves. 
Nevertheless, we demonstrate UAV imagery has potential as a low cost method for estimating AGB of coastal wetlands across 
large areas. This is a cost saving method of over $25,000/ha over on-ground measurements. This approach will provide a new 
and improved method for valuing carbon stocks from mangrove ecosystems with high resolution and across large areas.
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Seabed mapping and characterisation of benthic habitats 
within Beagle Marine Park, Bass Strait
Scott Nichol1, Neville Barrett2, Andrew Carroll1, Nick Dando1, Alistair Deane1, Georgina Falster1, Justin Hulls2, Jacquomo Monk2, 
Rachel Nanson1, Kim Picard1 and Justy Siwabessy1 

1  Geoscience Australia, GPO Box 378, Symonston, ACT, 2601
2  Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, TAS, 7053 

Beagle Marine Park incorporates a range of modern and relict seabed features that are characteristic of the high-energy, shallow 
shelf environment of Bass Strait, southeast Australia. Spanning water depths of 50–80 m, conservation values for the park 
include diverse sessile invertebrate communities that are patchy to sparsely distributed across extensive sediment flats and 
more concentrated on a few localised reefs. Here we present results from a seabed mapping survey of Beagle Marine Park 
as part of a Marine Biodiversity Hub project, seeking to improve our understanding of these seabed habitats and support the 
monitoring of the southeast park network. A spatially-balanced random design provided for the objective positioning of sampling 
areas for acquisition of high-resolution multibeam sonar bathymetry and backscatter data, and AUV imagery. Semi-automated 
geomorphic mapping across twelve ~20-km2 grids and one 170-km2 grid captured large linear bedforms, aligned to the dominant 
tidal flows, and parabolic ridges. We interpret these ridges as relict subaerial dunes that developed atop the Bass land bridge 
during the last glacial maximum (ca. 18,000 years ago). Their preservation has provided essential stable substrate to support 
the diverse sessile invertebrate communities, which we describe based on preliminary results from the AUV imagery analysis. 

 

Mapping the diversity of social values and conflicts in 
marine spatial planning 
Mae M. Noble1, David Harasti2 and Bruce Doran1

1  Australian National University, Sullivans Creek Road, Canberra, ACT, 2601 
2  New South Wales Department of Primary Industries, Nelson Bay, NSW, 2315 

Marine environments are socially complex public areas that need equitable spatial planning approaches. Understanding 
the extent of extractive and non-extractive uses and the social dynamics that drive patterns of use is essential if spatial 
management plans will support the diversity of blue economies that are present in marine areas. We have developed a method 
of using a combination of GIS fuzzy-set spatial modelling and social network analysis to provide insights into how an existing 
spatial management plan aligns with the social values and uses of an area. We also use these methods to identify areas that 
are prone to social conflicts and have conflicting spatial objectives. Utilising this method provides a way to develop readily 
accessible outputs that can be used by both decision-makers and stakeholders to understand, discuss, and adapt marine 
spatial management approaches that supports both social and ecological goals. 
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Bycatch of Flesh-footed shearwaters (Ardenna 
carneipes) recorded by a purse seine fishery is closely 
associated with their annual breeding cycle
Jeffrey Norriss1  

1  Western Australian Department of Primary Industries and Regional Development 

Flesh-footed shearwaters (FFS, Ardenna carneipes) are trans-equatorial migrant seabirds that nest over the austral summer 
on about 40 islands along Western Australia’s south coast. While in WA, FFS are taken as bycatch in King George Sound by 
the South Coast Purse Seine Fishery targeting Australian sardines (Sardinops sagax). Since 2009 fishers have compulsorily 
recorded FFS bycatch on Catch Disposal Records (CDRs), revealing a mean bycatch rate closely associated with the breeding 
cycle. From late September, when FFS arrive in WA waters, to late February the mean bycatch rate was relatively low. By 
BRUVS fish data early March the bycatch rate started to increase with the growing food demands of chicks, which hatched mid 
to late January. The rate peaked in early April immediately before fledging commenced, i.e., when chicks’ food requirements 
were highest, then declined rapidly through late April and early May with fledging. Thus chicks’ food demands appear to be 
driving the bycatch rates of their parents. Rapid changes in bycatch rates can be traced to short breeding phases earlier in 
the cycle, and the close association with chick provisioning enhances confidence in the use of these bycatch rates as a timing 
guide for bycatch mitigation initiatives. 

 

Measuring the Temporal Change in Sediment 
Contamination in an Urban Estuary and its Subsequent 
Expression in Biota
Peter Novak1, Steeg Hoeksema1 and Helen Nice2

1  Department of Biodiversity, Conservation and Attractions, Dick Perry Ave, Kensington, WA 6151
2  Department of Water and Environmental Regulation, Prime House, 8 Davidson Terrace, Joondalup, Western Australia, 6027 

Contamination of urban estuaries is an important issue for waterway management, which requires an understanding of the 
systemwide distribution of contaminants, sources and the biotic endpoints. This study determined the long-term change in 
the extent and distribution of a broad suite of contaminants in the sediments of the Swan Canning Estuary in Perth, Western 
Australia. The presence of contaminants in biota, and human consumption guidance was determined. Surficial sediment cores 
were collected in 2007 and 2015 from 20 sites throughout the estuary. To assess the biotic endpoints, two estuarine resident 
species, Acanthopagrus butcheri and Metapenaeus dalli were collected in 2014 and 2015. Contaminants were detected in 
sediment throughout the estuary with prominent areas of elevated contamination that were in-part, associated with historical 
industrial activities. Little change was found in contamination between 2007 and 2015 and the contaminants in the biota 
largely reflected that of the sediments. Some contaminants, however, were detected in M. dalli and not the sediments. Our 
results suggest the estuary has shown little change in contamination status in the last eight years. These contaminants were 
reflected in the biota, which based on our consumption guidance did not pose a risk to human health.
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Research advances in tropical rock oyster aquaculture 
supports Aboriginal economic development in 
northern Australia  
Samantha Nowland1, Paul Armstrong1, Cameron Hartley1 and Matthew Osborne1

1  Darwin Aquaculture Centre, Northern Territory Fisheries, Channel Island, Darwin, NT, 0822   

Oyster aquaculture is one of the most sustainable and environmentally friendly agribusinesses in the world. Low technology 
aquaculture has received significant interest from Aboriginal people across northern Australia and the Yagbani Aboriginal 
Corporation (YAC) on South Goulburn Island believes oyster cultivation is a culturally appropriate, sustainable economic 
opportunity from the sea under their custodianship. Black-lip rock oysters (Saccostrea echinata) are a native species of tropical 
oyster found across the north Australian coast. Since 2009, Northern Territory (NT) Fisheries have been working with the YAC 
to assess the technical, economic and social feasibility of farming this species in remote NT. This presentation will discuss 
research and development behind the tropical rock oyster programs recent success; which has supported the YAC to more 
towards small-scale commercial production. This will be presented from the perspective of a government agency and will 
focus on the key advances that have supported industry development so far. Finally, we will briefly highlight future research 
and development needs to support the community with their ultimate aim of supplying markets with a premium, native oyster, 
which has been sustainably grown by Aboriginal Territorians, in the pristine waters of northern Australia. 

 

Commercial and recreational fishers’ views on the 
status and management of the blue swimmer crab 
fishery in south-western Australia
Clara Obregón1,2, Michael Hughes1,2, James R. Tweedley1,2 and Neil R. Loneragan1,2

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, Western Australia
2  Environmental and Conservation Sciences, College of Science, Health, Engineering and Education, Murdoch University, Western Australia 

Traditional fisheries management has typically placed less focus on the social aspects of fisheries and the effect of management 
policies on fishers. The blue swimmer crab (Portunus armatus) fishery is a small-scale estuarine and coastal fishery in south-
western Australia. Although it is the most popular recreational fishery in the state, and despite the Peel-Harvey fishery receiving 
Marine Stewardship Council certification, its social elements are largely unknown. Consequently, semi-structured interviews 
were used to understand the commercial and recreational fishers’ concerns and perceptions on the fishery management. The 
catch of crabs to eat, as well as time spent with family and relaxation, were key values for recreational fishers. Commercial 
fishers described fishing as a means to sustain a living and lifestyle. Responses suggest many recreational fishers would support 
different management methods, including closed seasons and increasing policing of catch, whereas commercial fishers strongly 
supported the introduction of a shore-based recreational licence, and an increase in policing. Gear restrictions, no-fishing zones 
and size limits were the least favoured options. While, the views of commercial and recreational fishers on P. armatus management 
differed, they also shared some common ground, which is key for its sustainable management in the future. 
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Plant-herbivore interactions in a changing climate and 
implications for seagrass recovery
Caitlyn O’Dea1, Kathryn McMahon1 and Paul Lavery1

1  Edith Cowan University, 270 Joondalup Drive, Joondalup, WA, 6027 

Climate change poses a major threat to estuarine seagrass habitats, through a number of simultaneously acting mechanisms. 
While this is understood conceptually, the overwhelming majority of studies to date have focused on single stressors; few 
have experimentally tested the resilience of seagrass meadows to multiple disturbances. Grazing by waterfowl is a natural 
disturbance to seagrasses in estuarine systems. Future warming is predicted to increase the density of swans in estuaries, as 
surround wetlands habitats shrink, thereby adding not only thermal stress but, simultaneously, increased grazing pressure. In 
an initial field experiment, we have investigated the impacts of increased swan grazing on the resilience of seagrass species 
in south-west Australian estuaries. This is a prelude to experimental studies that will examine the interaction of grazing and 
heat wave events. We simulated a range of grazing pressures (0-100% cover grazed) on estuarine Halophila ovalis meadows 
and then followed the recovery of the meadows. Our preliminary findings are showing that the main mechanism of recovery is 
through vegetative regrowth from the surrounding meadow. This poster presentation will present results from this project in 
the context of estuarine ecological management 

 

Contrasting processes drive ophiuroid phylodiversity 
across shallow and deep seafloors
Tim O’Hara1, Andrew Hugall1, Skip Woolley1,2, Lupita Bribiesca-Contreras1,3 and Nic Bax2,4

1  Museums Victoria, Melbourne, 3001 
2  CSIRO Oceans and Atmosphere, Hobart, 7001 
3  Biosciences, University of Melbourne, Melbourne, 3010 
4  Institute for Marine and Antarctic Science, University of Tasmania, Hobart, 7004 

Our knowledge about patterns of diversity across the world’s seafloors is very limited. This is a problem as management 
agencies need to know how life is distributed to ensure the sustainable management of our oceans. There is no automated 
way of obtaining the required biodiversity data. Large scale patterns have to be synthesised from thousands of separate 
scientific expeditions. By trawling through museum collections across the globe, we managed to put together a comprehensive 
distributional and genetic dataset for the Indo-Pacific southern hemisphere map for one group of dominant animals, the brittle 
stars. From this we have estimated diversity, diversification and migration rates in deep and shallows seas from the equator to 
Antarctica. The results suggest that biodiversity gradients do not follow one simple rule but rather depend on the geological, 
climatic and biological history of individual biomes. Biologists have speculated that the enhanced biodiversity of the tropics is 
derived from elevated speciation rates. But the deep sea has a different pattern. Here, it is the coldest region, Antarctica, which 
is currently generating species at the fastest rate. In contrast, the tropical deep sea has slowly accumulated its rich diversity 
over hundreds of millions of years. 

Abstracts: Oral



AMSA2019 Program Handbook 161

Urbanisation and conservation shape ecosystem 
functioning across disturbed seascapes
Andrew Olds1, Ben Gilby1, Christopher Henderson1, Thomas, Schlacher1, Rod Connolly2, Paul Maxwell3, Marcus Sheaves4, 
Hayden Borland1 and Nicholas Ortodossi1

1  ANIMAL Research Centre and School of Science and Engineering, University of the Sunshine Coast, Maroochydore, QLD, 4558
2  Australian Rivers Institute and School of Environment and Science, Griffith University, Gold Coast, QLD, 4222
3  Healthy Land and Water, Brisbane, QLD, 4000
4  School of Marine and Tropical Biology, James Cook University, Townsville, QLD, 4811 

Most landscapes have been transformed by human actions and the effects of this urbanisation are concentrated near coastal 
cities, ports and estuaries, with detrimental impacts to biodiversity, ecosystems and food-webs. Marine reserves are implemented 
in the hope of maintaining biodiversity and ecosystem functioning, but potential combined effects from urbanisation and 
conservation are rarely measured. We examined functional impacts from coastal urbanisation and marine reserves in 39 estuaries 
and adjacent to 27 ocean beaches in eastern Australia. Our surveys focused on the consumption of carrion by fish, a pivotal 
ecological function in coastal seascapes, and examined effects from 12 reserves, 10 cities and 4 ports. Fish assemblages, and 
their functional effects, were correlated with the extent of urbanisation, but not reserves, in estuaries. By contrast, both fish 
and function were linked to the distribution of reserves, but not urbanisation, along exposed coastlines. These results show that 
ecological functions can be supplemented by both the moderate addition of urban structures, and the implementation of marine 
reserves. Contrasting effects between sheltered and exposed coastlines reflect differences in the ecology of key species, and 
indicate that understanding the functional significance of species diversity and dominance is critical for maintaining ecological 
functions across disturbed seascapes. 

 

Developing a roadmap for the analysis of 
multi-species tracking data
Malcolm O’Toole1,2, Nuno Queiroz3,4, Nicolas Humphries3, David W. Sims3,5 and Ana Sequeira1,2

1 UWA Oceans Institute, Indian Ocean Marine Research Centre, University of Western Australia, Crawley, WA 6009, Australia 
2  School of Biological Sciences, University of Western Australia, Crawley, WA 6009, Australia 
3  Marine Biological Association of the United Kingdom, The Laboratory, Plymouth PL1 2PB, United Kingdom
4  Centro de Investigação em Biodiversidade eRecursos Genéticos/Research Network in Biodiversity and Evolutionary Biology, Campus Agrário de Vairão, 

Universidade do Porto, 4485-668 Vairão, Portugal 
5  Ocean and Earth Science, National Oceanography Centre Southampton, Waterfront Campus, University of Southampton, Southampton SO14 3ZH, 

United Kingdom 

Datasets of animal movement are becoming increasingly large and diverse in terms of number of species tagged and tracking 
devices used. Habitat models can merge these data with environmental variables to predict the distribution of species across 
time and space. Now more than ever research teams from around the world are collaborating to bring animal movement into the 
realm of big data. This is what leads to such disparate datasets being analysed together and the ensuing biases that can influence 
model results. Effective analysis of species distribution models (SDMs) therefore requires an understanding of how these biases 
affect our interpretation of animal movement. We simulated 1000 tracks based on temperature, bathymetry and chlorophyll 
a thresholds within the Atlantic Ocean. We then sampled those tracks based on the data characteristics of different tracking 
devices (GPS, Argos, GLS), and added combinations of the known biases in tracking data: simulated tracks start in four tagging 
locations (Azores, Bahamas, Cape Verde, Recife), with different trip lengths (<3 months, 9-12 months) and sporadic data gaps 
(1d, 7d). Different processing methods were used in the tracks sampled (Kalman filter, Bayesian state-space) before developing 
species distribution models (SDM). We compare the results of all SDMs using different combinations of these biases in the 
sampled tracking data. Our results highlight the validity of SDMs when using increasingly large multi-species datasets.
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To the pole and back again: ecological aspects of the 
Polar Silk Road
Odette Paramor1 and Chris Frid2

1  University of Nottingham Ningbo China, 199 Taikang Road, Ningbo, 315100, China
2  Griffith University, Gold Coast, Southport, QLD, 4222 

China’s Belt Road Initiative (BRI) is a multi-trillion dollar investment which aims to further develop connectivity and cooperation 
globally. The ‘Road’ aspect involves the development of a ‘21st Century Maritime Silk Road’ and there have been some well-
publicized BRI investments in port facilities across Asia and Europe. 

In January 2018, China’s State Council released a White Paper on its Arctic Policy which announced the development of a 
BRI ‘Polar Silk Road’ to develop Arctic shipping routes. Whilst plans to develop trans-Arctic shipping routes are not unique to 
China, the others have been developed by Member States of the Arctic Council who have a commitment to protect the highly 
sensitive ecosystems of this area. Outside of the Arctic Council, the United Nations is negotiating a treaty to protect marine 
biodiversity in the high seas which would also cover the Arctic, but which is still at the drafting stage.

This presentation will address some of the environmental challenges to the development of the Polar Silk Road and associated 
infrastructure. 

 

The changes in distributions and function of Labridae in 
temperate South Western Australia
Jack Parker1, Euan Harvey1, Ben Saunders1 and Scott Bennett1,2

1 School of Molecular and Life Sciences, Curtin University, Perth, WA 6102, Australia
2 Department of Global Change Research, Institut Mediterrani d’Estudis Avançats, Universitat de les Illes Balears–Consejo Superior de Investigaciones 

Científicas, Esporles, Spain 

We compare the abundance, distribution and biomass of fishes from the Labridae family between 2006 and 2015, along the 
coast of South-Western Australia (SWA) from the north of Geraldton to east of Esperance. There was a poleward movement 
of many labrids between years. Many of the warm water labrids also showed signs of successful establishment, with juvenile, 
mature female and mature male individuals all being recorded in 2015 at locations south of their observed distribution in 2006. 
In the northern regions we recorded an increase in the abundance and biomass of tropical herbivores, a functional group which 
was very rare in 2006 in SWA. Biomass also increased for most species of labrids with the exception of large, slow growing, 
temperate species, such as Fox fish and Blue Groper. Labrids are a dominant component of our inshore fish assemblage and 
are experiencing rapid change in their distribution, abundance and biomass. These changes may have implications for SWA 
fisheries and marine ecosystems as many labrids are endemic to WA, are of importance to recreational and commercial fishers, 
and influence the marine ecosystem as either grazers or predators. 
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Progress and challenges in attaining global fisheries 
sustainability
Ana M. Parma1

1 Center for the Study of Marine Systems 

Global data on fish stock status are showing a turning of the tide in many fisheries, with marked reductions in fishing-induced 
mortality, followed in many cases by stock biomass recovery. These positive outcomes have resulted from stronger legal 
mandates to maintain fishing pressure at or below the levels that maximize long-term yields, and to implement rebuilding 
plans for overfished stocks. By in large these results provide empirical support to some basic principles of fisheries science that 
predict how fish abundance will change in response to fishing pressure controls. However, optimism in our ability to achieve 
fisheries sustainability targets globally needs to be tempered by the fact that these outcomes have been mainly documented 
for industrial fisheries in regions where there are effective management systems in place, able to: (i) collect and analyze 
data to assess stock status, (ii) adjust harvest controls in response to changes in abundance, and (iii) implement and enforce 
regulations. Such command-and-control approaches cannot be expected to work in small-scale fisheries and/or in regions 
with weak governance systems. While much attention has been focused on the fact that small-scale fisheries are typically 
data-limited, data limitations tend to go hand in hand with resource and capacity limitations that hamper all three components 
of the management system. More encompassing assessment and management frameworks have been proposed, but no quick 
fixes exist and approaches that have potential are highly context dependent. Thus, local successes cannot be scaled up simply 
by replication. Sustained efforts need to be allocated to building local capacity to collect and analyze information, and to 
identify strategies that may work given the specific constraints of each fishery. Tools and processes are being developed to 
support such engagements and to foster communities of practice that accelerate learning. 

 

Seasonal Dynamics of Plastic on the South Coast of 
WA and its Impact on Flesh-footed Shearwaters
Harriet Paterson1 and Jaynie Wolyjen1

1  Centre of Excellence in Natural Resource Management, UWA, Albany, WA, 6330 

Over the last few years the consequences of our dependence on disposable products, including plastic, has resulted in an 
emerging problem for the worlds aquatic environments. Plastics have a detrimental effect on animals, including sea birds, as 
it can cause entanglement, intestinal blockages, and leachates can disrupt chemical processes of the body. Plastic debris of 
varying size is found in all oceans and on many beaches around the world. Australia is impacted by three major oceans, each 
with their own plastic dynamics. The South Coast of Western Australia is influenced by the Indian Ocean and the Southern 
Ocean, and the Indian Ocean Garbage Patch which is located east of South Africa.  Although this coast is remote, it is predicted 
to become one of the most polluted regions of the world by the Transboundary Water Assessment Programme. The research 
presented here is intended to provide the first detailed information on the distribution of plastic on beaches from the South 
Coast of Western Australia and plastic ingestion by the Flesh-footed Shearwaters from the region.    
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Great Barrier Reef High-Frequent Water Quality 
Changes with Himawari-8 Geostationary Satellite 
Observations
Larissa Patricio-Valerio1,2, Thomas Schroeder2, Michelle Devlin3, Yi Qin4 and Scott Smithers1 

1  James Cook University – Townsville, QLD, Australia
2  Oceans and Atmosphere, Commonwealth Scientific and Industrial Research Organization – Brisbane, QLD, Australia
3  Centre for Environment Fisheries and Aquaculture Science  - Lowestoft, UK
4  Oceans and Atmosphere, Commonwealth Scientific and Industrial Research Organization – Canberra, ACT, Australia 

Ocean colour remote sensing has been fundamental for the synoptic-scale monitoring of marine water quality of the Great 
Barrier Reef (GBR). However, the 1-2 day revisit schedule of polar orbiting ocean colour satellites such as MODIS-Aqua and 
Sentinel-3 is insufficient for observing diurnal ocean colour changes specifically in dynamic coastal environments such as 
the GBR. To overcome this limitation, we present a physics-based coastal ocean colour algorithm for the geostationary 
Himawari-8 meteorological satellite sensor, which observes the entire GBR at up to 10 min intervals. Despite being designed 
for meteorological applications, Himawari-8 provides an opportunity to estimate marine water quality from four bands in the 
visible and near-infrared spectral region, at a spatial resolution of approximately 1 km2. Coupled ocean-atmosphere radiative 
transfer simulations of the Himawari-8 bands were conducted for a wide range of in-water and atmospheric optical properties 
of the GBR. These simulations were used to develop an inverse model based on Artificial Neural Network (ANN) techniques. 
The ANN algorithm estimates concentrations of total suspended solids and chlorophyll-a as well as absorption of yellow 
substance directly from the Himawari-8 top-of-atmosphere spectral radiances. The algorithm was validated with cloud-free 
Himawari-8 observations and concurrent in situ data across the coastal GBR. The validation results as well as an example of 
high-frequent changes in water quality over the GBR lagoon are presented. 

 

Coastal zooplankton response to an extreme 
freshwater flow event in subtropical Australia
Sarah Pausina1,2, Julian Uribe Palomino2 and Anthony Richardson2,3

1  School of Biological Sciences, University of Queensland, St Lucia, Qld 4072 
2  CSIRO Oceans and Atmosphere, Queensland Bioscience Precinct, 306 Carmody Rd, St Lucia, Qld 4067 
3  Centre for Applications in Natural Resource Mathematics, St Lucia, Qld 4072 

Wet season, high-energy freshwater flow events punctuate otherwise low annual freshwater inputs to subtropical and tropical 
estuaries. Such events deliver substantial suspended solids and nutrient loads (nitrogen and phosphorus) from the catchment to 
receiving waters and while temporary, can profoundly modify coastal dynamics. Dramatic increases in phytoplankton biomass 
and productivity have been widely reported following extreme flows as much of the available elevated nutrients are assimilated 
by primary producers. The subsequent response of coastal zooplankton communities and the fate of nutrients to higher trophic 
levels remains little known worldwide and unknown in Moreton Bay. Recent modelling of Queensland’s rainfall predicts wetter, 
more condensed wet seasons and an increase in extreme weather events. Severe flooding in South East Queensland in January 
2011 provided the opportunity to describe the response of the zooplankton community to large freshwater and nutrient pulses 
and physico-chemical disturbances, and assess the resilience of Moreton Bay to extreme weather events. 
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Analysis of krill fishery data shows novel insight into 
spatial and temporal krill variability 
Cassandra Pavez¹, Julia Jabour¹, Kerrie Swadling¹ and Keith Reid²

1  University of Tasmania- IMAS, Castray Esplanade, Battery Point, TAS 7001
2  CCAMLR Secretariat, Hobart, TAS 7001 

Krill, Euphausia superba, are a key component in the Southern Ocean food web. The Commission for the Conservation of 
Antarctic Marine Living Resources (CCAMLR) manages the fisheries in the Southern Ocean, and since 1992 under their scheme 
for international scientific observation, krill fishing vessels carry a scientific observer during harvesting activities to collect 
biological data as well as fishing information. This information is collected by all CCAMLR krill fishing vessels for the three 
major fishing areas, across the entire year. This unique dataset comprises information from massive scales, such as information 
across fishing areas and across fishing seasons, down to a fine scale, such as comparing the catch compositions of vessels 
fishing within a kilometre radius of each other. This dataset can show the sources of krill aggregation variability and can help 
us to better understand spatial and temporal changes, as well as the intrinsic and extrinsic effects that affect vessel catch 
composition data. Being able to better understand the variability of krill aggregations over time and space means we can 
make more reliable estimates of the population variability with the effects of the current fishing pressures, and hence be able 
to better manage the fishery.  

 

Population genomics of the common coral trout 
(Plectropomus leopardus) in the Coral Sea and Great 
Barrier Reef
Sam Payet1, Michael Berumen2, Morgan Pratchett1, Geoff Jones3 and Hugo Harrison1

1  ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, QLD
2  King Abdullah University of Science and Technology, Thuwal, Saudi Arabia
3  James Cook University, Townsville, QLD 

Coral trout (genus Plectropomus) are a group of iconic predatory reef fishes that support important commercial and recreational 
fisheries in Australia’s tropics. The common coral trout, P. leopardus, are abundant through the Great Barrier Reef and occur 
on several remote reefs in the Australian Coral Sea Marine Reserve to the East. This study used a RADseq approach to test 
for patterns of population genomic structure among P. leopardus on the Great Barrier Reef and the Coral Sea. This was then 
compared to model-based larval dispersal simulations to investigate the influence of oceanic currents on dispersal and gene 
flow. We found that genetic structure was generally comparable to connectivity estimates from dispersal models. Coral Sea 
populations of P. leopardus were genetically distinct from the Great Barrier Reef, with evidence of larval exchange between 
regions via the Southern Equatorial Current. Low levels of genetic structure were observed on the Great Barrier Reef, likely 
due to the continuous reefs that connect populations across its ~2000km length. Our research shows that oceanic currents 
can influence connectivity on scales that are detectable using modern genomic techniques. We also show that offshore 
populations of coral trout may be independent to coastal populations, and may require careful consideration by managers. 
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Salisbury Island. A global control site for white sharks?
Shelley Payne1 

1  Finding Salisbury Inc, Esperance, WA, Australia 

The research paper ‘Future research directions for the elusive great white shark’ issued in December 2018 (C.Huveneers, 2018) 
acknowledged the importance of a control site for white sharks to determine what might be the human impacts on white 
sharks from commercial shark tourism activities. This can be expanded to include human impacts from shark research and 
commercial filming activities. Salisbury Island off the south coast of Western Australia in the outer Recherche Archipelago 
was identified as a white shark hotspot a decade ago and Finding Salisbury Inc is a non profit research organisation driving 
world leading non invasive research at this remote location. Salisbury Island is well placed to be the global control site for 
white sharks given the efforts by this local collaborative organisation to drive virtual tourism here, use observational research 
methods and challenge researchers to improve their research methods to limit their impact on white shark behaviour. 

 

Satellite and acoustic telemetry reveal high residency 
of reef manta rays (Mobula alfredi) to the Amirante 
Island Group, Seychelles
Lauren Peel1,2,3,4, Guy Stevens3, Ryan Daly4,5, Clare Daly4, Shaun Collin1,6 and Mark Meekan2

1  School of Biological Sciences, The Oceans Institute and the Oceans Graduate School, The University of Western Australia, Crawley, WA 6009, Australia
2  The Australian Institute of Marine Science, Crawley, WA 6009, Australia
3  The Manta Trust, Catemwood House, Norwood Lane, Corscombe, Dorset, DT2 0NT, UK
4  Save Our Seas Foundation – D’Arros Research Centre (SOSF-DRC), Rue Philippe Plantamour 20, 1201 Genève, Switzerland
5  South African Institute for Aquatic Biodiversity (SAIAB), Private Bag 1015, Grahamstown 6140, South Africa
6  School of Life Sciences, La Trobe University, Bundoora, VIC 3086, Australia 

Reef manta rays (Mobula alfredi) have a circumtropical distribution, yet little is known about the scale of movements of this 
vulnerable species. Here, we used satellite and acoustic telemetry to examine the movement ecology of M. alfredi around the 
remote islands of Seychelles at broad (100s km) and local (100 m-km) scales, respectively. We focussed on an aggregation of 
individuals at D’Arros Island and St. Joseph Atoll within the Amirante Island Group. Satellite-tracked M. alfredi (n = 4) remained 
within the boundary of the Seychelles Economic Exclusive Zone and in close proximity to the Amirante Islands for the duration 
of tracks (maximum 180 days). The movement patterns of individuals with acoustic tags (n = 33) were monitored using an 
array of receivers (n = 70) deployed throughout the Amirante Islands between November 2013 and October 2017. The waters 
of D’Arros Island and St. Joseph Atoll were a key area of use for all tagged individuals, regardless of their sex and size. Our 
findings suggest that the establishment of a marine protected area at D’Arros Island and St. Joseph Atoll would be a beneficial 
conservation and management strategy for M. alfredi in Seychelles.
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Seabed Sediment Mobilisation In The Deep Ocean – 
An Example From The Southeastern Indian Ocean
Kim Picard1, Brendan Brooke1, and Katherine Fontaine1

1  Geoscience Australia, Canberra, ACT, 2607 

The spatial resolution of maps covering most of the deep seabed is usually too coarse to enable the identification of seabed 
features recording the mobilisation of fine-grained sediment that accumulates over vast areas. To examine seabed morphology 
over a large, deep area centered on Broken Ridge, in the remote southeastern Indian Ocean, we utilised multibeam echosounder 
and sub-bottom profile data. Swell and moat morphology surrounding bedrock outcrops on the crest of Broken Ridge (≥634 
m water depth) indicates that northward flowing bottom currents appear to accelerate as they flow over the crest. In the 
ocean basin south of Broken Ridge (>2,200 water depth) areas with pockmarks and seabed scours appear to record erosion 
by bottom currents in combination with fluid and gas escape. Within fracture zones, partially infilled fault valleys (≤900 m 
deep and ≤8 km wide) suggest a past period of sediment flow, while thinning of the sediment along the valley margins reflects 
the influence of bottom currents on the infill pattern. These areas of sediment erosion and accumulation indicate modes of 
seabed failure and pathways of benthic sediment transport, and point to a range of hydrodynamic regimes in this mid-ocean, 
deep-water benthic environment.

 

AusSeabed: Collaborating to maximise Australia’s 
seabed mapping efforts
Kim Picard1, James Daniell2, Daniel Ierodiaconou3, Tim Ingleton4, Paul Kennedy5, Johnathan Kool6, Geoffroy Lamarche7, Vanessa 
Lucieer8, Tara Martin9, Hugh Parker10, Nathan Quadros11, Wendy Stewart12, Ralph Talbot-Smith13 and AusSeabed collaborators 

1  Geoscience Australia, Canberra, ACT, 2607
2  James Cook University, Townsville, QLD, 4811 
3  Deakin University, Warrnambool, VIC, 3280
4  NSW Office of Environment & Heritage, Sydney, NSW, 2001
5  Guardian Geomatics, West Perth, WA, 6005
6  Australia-Antarctic Division, Kingston, TAS, 7050
7  National Institute Water and Atmosphere, Wellington, 1149, NZ
8  Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, TAS, 7001
9  CSIRO, Hobart, TAS, 7001
10  Fugro, Kidman Park, SA, 5025
11  FrontierSI, Carlton, Victoria, 3053
12  Australia Hydrographic Office, Wollongong, NSW, 2500
13  WA Department of Transport, Fremantle, WA, 6160 

Australia’s marine jurisdiction, including the Antarctic Territory, covers over 10 million square kilometres but less than 25% of 
its seafloor has been mapped at high-resolution to support the various needs, including safe navigation and environmental 
management. Until recently, there has been limited coordination of seabed mapping activities which has resulted in duplication 
of effort, lack of consistency, loss of efficiency and limited use of data by end-users. To address these issues and contribute to 
the global effort to increase the coverage of mapped seafloor, AusSeabed, a National Seabed Mapping Coordination Program, 
was developed. AusSeabed is a collaboration of Australian and New Zealand representatives from government, academia and 
private sectors guided by a steering committee and a strategic plan. Driven by the principle “collect once, use many times”, 
AusSeabed has published on its website a series of resources, including an Australian multibeam guideline and a government 
priority plan for data acquisition. The program is now focused on developing cloud-based data sharing infrastructure to 
enable better data discoverability and accessibility, and common seabed mapping tools to support an end-to-end capability. 
This presentation highlights the progress of AusSeabed and demonstrates how collaboration is crucial to the development of 
standards and coordination of mapping efforts.
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Assessing Seabed Status in 24 Trawled Regions of the 
World
C. Roland Pitcher1, Jan G. Hiddink2, Simon Jennings3, Jeremy Collie4, Ana M. Parma5, Ricardo Amoroso6, Tessa Mazor1, 
Marija Sciberras2, Robert A. McConnaughey7, Adriaan D. Rijnsdorp8, Michel J. Kaiser2,10, Petri Suuronen9,11 and Ray Hilborn6. 

1  CSIRO Oceans and Atmosphere, Brisbane, Australia
2  School of Ocean Sciences, Bangor University, Menai Bridge, Wales, UK
3  International Council for the Exploration of the Sea, Copenhagen, Denmark
4  University of Rhode Island, Narragansett, Rhode Island, USA
5  Centro Nacional Patagónico, Puerto Madryn Chubut, Argentina 
6  University of Washington, Seattle, WA, USA 
7  NOAA, Alaska Fisheries Science Center, Seattle, WA, USA
8  IMARES Wageningen UR, Ijmuiden, Netherlands
9  FAO Fisheries and Aquaculture, Rome, Italy. 
10  Currently: Heriot-Watt University, Riccarton, Edinburgh, EH14 4AS, UK
11  Currently: Natural Resources Institute (Luke), Helsinki, Finland 

Bottom-trawl fishing is widely considered to pose serious risks to seabed habitats. We apply a new method, suitable for data-
poor fisheries, to quantify the relative benthic status (RBS) of the seabed: the amount of biota present, in equilibrium with 
trawl depletion, as a proportion of biota present without trawling. Estimating RBS for grid cells requires parameters for trawl 
impact and recovery rates, and maps of trawling intensity and habitats. Regional status is summarized by the average and 
cumulative distribution of grid-cell RBS values. Average RBS was >0.9 for 16 regions (i.e. trawling has depleted regional biota 
by <0.1) whereas three (European) regions had average RBS <0.7. Where trawl target species were managed within accepted 
sustainability limits (F<FMSY), there was 93.3% probability that regional RBS was >0.9; thus, sustainable fisheries production 
and sustaining the environment are complementary and achievable. Within the five Australian regions, subsequent definition 
of 217 meso-scale eco-regions showed most had little or no exposure to trawling, but several have high trawl exposure and 
are priorities for future detailed habitat risk assessment. These results provide sea-scape scale indicators needed for balancing 
production and environmental sustainability objectives and for development of best practices for ecosystem-based fishery 
management, reporting and certification.

 

Sea Jellies Illuminated: Partnering with industry to 
deliver world-class marine research infrastructure
Kylie Pitt1, Marnie Horton2, Trevor Long2 and Erin Wyatt2

1  Griffith University, Parklands Drive, Southport, QLD, 4222
2  Sea World, Sea World Drive, Main Beach, QLD, 4217 

Partnering with industry can be an efficient way for universities to develop world-class marine research infrastructure.  In 2018, 
Griffith University partnered with Sea World to develop ‘Sea Jellies Illuminated’, a combined jellyfish display and state-of-the-
art jellyfish research laboratory, located at Sea World. The laboratory occupies the second floor of the exhibit and contains 
a wet-lab that houses banks of kreisels (specialized jellyfish aquaria) and a dry lab. The glass walls of the laboratory enable 
the ~1.2 million people who visit Sea World each year to watch research being done. A visitor’s area outside the laboratory 
is equipped with videos and digital interactive displays to interpret the research and educate visitors about jellyfish and the 
marine environment. Our partnership is delivering mutual benefits. Griffith University benefits from access to world-class 
facilities, prominent exposure of the Griffith brand and the opportunity to engage the public in science. Partnering with Griffith 
University provides Sea World with credibility for the research it supports, access to a broader audience to share messages of 
conservation, and ready access to scientific expertise. The partnership between Griffith University and Sea World is a fantastic 
example of the synergies that can exist between universities and industry.
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Maximising the success of aquaculture-based 
enhancement programs by being SMART
Brian Poh1, Kyle Hodson2, James Tweedley1 and Neil Loneragan1 

1  Murdoch University, 90 South St, Murdoch, WA, 6150 
2  BMT 

Although aquaculture-based enhancement is increasingly being used to restore, enhance and conserve aquatic species, the 
success of such programs has been variable. Immediate post-release mortality is one of the greatest obstacles to the success 
of releases and the choice of a release site or time-of-release can be critical in maximising survival. We describe here a novel 
tool to inform the development of an optimal release strategy, by evaluating site selection and time-of-release for the release 
of postlarval Western School Prawns (Metapenaeus dalli) in the Swan-Canning Estuary. The Survival-Maximisation-at-Release-
Tool (SMART), collates quantitative data considered to affect the survival of released M. dalli at potential sites around the 
estuary and determines a SMART score (0-100) for each potential release site and time (Month, Year, Day/Night). The major 
factors incorporated in SMART were water quality (salinity and water temperature), sediment composition and the densities 
of conspecifics (M. dalli and only gravid M. dalli), competitors (confamilial species) and predators. The scores for each factor 
were given equal weighting and the average of these used to calculate an overall SMART score for each site and time-of-
release, thus identifying the most appropriate combination. These variables and their weightings could be easily change to suit 
alternative species in different environments. 

 

Cyclone Impact or Natural Variation? Assessment of 
Damage on Coral and Fish in Fiji by Cyclone Winston
Brae Price1, Jordan Goetze1, Euan Harvey1, Sangeeta Mangubhai2 and Benjamin Saunders1

1  Curtin University, Kent St, Bentley, WA, 6102
2  Wildlife Conservation Society, Suva, Fiji 

Cyclones have been shown to impact coral reefs causing decreases in coral cover, abundance and species richness. With 
global warming, it is predicted that cyclones will increase in severity, causing increasing degradation on coral reefs, which 
are important for the livelihoods of many Indo-Pacific coastal communities. In 2016, Fiji was impacted by category 5 tropical 
cyclone Winston. Which, at the time, was the most severe cyclone recorded in the southern hemisphere. Ongoing monitoring 
using diver operated stereo-video, enabled the assessment of both coral reef habitat and fish assemblages in order to assess 
the impacts of cyclone Winston. We observed site-specific impacts in habitat composition and coral cover resulting from 
cyclone Winston, and temporal changes in fish assemblages. Overall, cyclone damage in Kubulau District was minor, and was 
not discernible from other year to year variation observed in habitat and fish assemblages. This study suggests that healthy 
coral reef ecosystems which are not overexploited offer some resilience to cyclone disturbances, and therefore remain a 
reliable food and income source for island communities in the wake of future cyclones. 
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The effect of the 2011 marine heatwave on intertidal 
assemblages: a gradual slide to a regime shift
Jane Prince1 and Robert Black1

1  University of Western Australia, Perth, Australia 

The marine heatwave along the Western Australian coast in 2011 caused mass mortalities of sub-tidal species, including kelp, 
fish, lobster and molluscs. Some of these are yet to fully recover, particularly temperate species in the northern parts of their 
range. Macroinvertebrate assemblages on intertidal rock platforms did not show this same loss, with little difference in species 
richness, abundance and assemblage structure in 2012 compared with records from 2009 and 2010, based on studies at 
Rottnest and in the Ningaloo Marine Park (NMP). In particular, the Rottnest assemblages do not show changes out of keeping 
with fluctuations in species richness and abundance seen over the last 25+ years. By 2014/2015, assemblages in the NMP 
had recovered their biodiversity and abundance, but at both Rottnest and NMP, there has been a gradual change in species 
composition. At Rottnest there has been a shift to sessile species, particularly zooanthids and vermetids rather than mobile 
urchins and gastropods. Some species have been particularly hard hit, but interestingly these include both temperate and 
tropical species. This shift is likely to have many drivers, including the heatwave, the 18.6 year celestial tide cycle and the lack 
of a strong Leeuwin Current.

 

Marine Data Discoverability and Accessibility
Rachel Przeslawski1, Sebastien Mancini2 and Scott D. Foster3

1  Geoscience Australia, Canberra, ACT, 2601
2  Integrated Marine Observing System, University of Tasmania, Private Bag 110, Hobart, Tasmania, 7001
3  CSIRO, Hobart, TAS, 7004 

As the rate of marine data acquisition increases, so too does the need for that data to abide by the FAIR (findable, accessible, 
interoperable, reusable) principles. During the recent development of the NESP marine sampling field manuals, we were 
unable to propose a national standard for data release for many data types because the marine community does not yet have 
suitable digital infrastructure or has not yet articulated clear links between existing infrastructure. To meet these challenges, 
workshops were held in late 2018 focusing on management of marine imagery and biological specimen data. For marine 
imagery, the major data discoverability and accessibility challenges are related to digital platforms for data storage, annotation, 
and visualisation. For biological specimen data, the main challenges are the limited resources available to identify specimens 
and the lack of immutable identifiers which then percolates to other specific barriers. Recommendations for overcoming each 
of these general barriers, as well as more specific ones identified by workshop participants, will be discussed. Ultimately, 
we hope that efforts from these workshops are a foundation from which future programs can be developed, funded, and 
implemented to ensure clear and consistent national workflows underpinned by stable and user-friendly digital infrastructure. 
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The role of ‘herbivorous’ fish diversity and algal life-
stage specific grazing vulnerability in keeping reefs 
free of a key macroalga
Laura D. Puk1, Alyssa Marshell2, John Dwyer1 and Peter J. Mumby1 

1  School of Biological Sciences, University of Queensland, St Lucia 4072, QLD, Australia
2  Department of Marine Science and Fisheries, Sultan Qaboos University, Muscat, Oman 

Herbivorous fishes reduce competition between corals and macroalgae on coral reefs by removing algae through their grazing 
activity. Grazing vulnerability of marine benthic organisms generally decreases with increasing age. Therefore, herbivorous 
fish removal of macroalgal recruits is likely important in maintaining macroalgal populations and reducing competition with 
corals. We studied the grazing susceptibility of recruits of the brown macroalga Lobophora to multiple fish species through a 
combination of feeding observations, manipulative in-situ and ex-situ experiments. Further we observed short-term Lobophora 
growth patterns and adult survival over nine weeks and compared two separate recruitment events. Lobophora recruits were 
more susceptible to herbivore-mediated mortality than adults due to their smaller size. However, recruit mortality was driven 
by only some of the studied fish species. Our growth pattern data suggests variable growth and recruitment in different 
months, which overwhelms herbivorous fish ability to control Lobophora during peak growth. These findings highlight that 
a reduction in grazing pressure by key species, as caused by overfishing or coral mortality-driven increases in grazable area, 
during peak growth and recruitment can help Lobophora establish a more grazing-tolerant adult population. The timing of 
coral or fish mortality could therefore play an important role in shifts to macroalgal dominance.

 

Cyclone activity and periods of associated cooling 
during heat stress on the world’s coral reefs
Marji Puotinen1 and Adam Carrigan2

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Crawley, WA, 6009
2  Willis Re Australia, 123 Pitt Street, Sydney, NSW, 2000 

Wind and wave action from a tropical cyclone (hurricane, typhoon) creates a ‘cool wake’ of lowered sea surface temperature 
(SST) near the storm. When this cooling coincides spatially and temporally with rising SST or thermal stress, it can prevent 
or reduce the duration of coral bleaching. We show with a dataset of 2,030 cool wakes reconstructed from SST data around 
the world tropics from 1985 to 2009 that such wakes are not spatially uniform, vary in size and intensity of cooling by cyclone 
characteristics and the ocean environment, and that the intensity of cooling within them is patchy.  Given this, we demonstrate 
that assuming complete thermal stress relief from any nearby cyclone’s cool wake can introduce considerable uncertainty.  We 
present the poisson probability of cyclone cooling at times of thermal stress at reef locations around the world which illustrates 
that some ocean basins (Caribbean, parts of the West North Pacific) are more conducive to cyclone cooling than others, and 
we speculate how this may change as the climate continues to warm. We also show a dataset of daily cyclone activity from 
1985-2017 for the world tropics and highlight patterns of activity for coral reefs.  
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Shifting Sands – Investigating decadal change to 
estuarine habitats in a developed watershed
Jemma Purandare1, Rodger Tomlinson2, Nick Cartwright3 and Mark Gibbs4

1  Griffith Centre for Coastal Management, Griffith University, Southport, QLD 4222
2  School of Engineering and Built Environment, Griffith University, Southport, QLD 4222
3  Institute for Future Environments, Queensland University of Technology, Brisbane, QLD 4000 

The Broadwater is an estuary located on the Gold Coast, Australia that provides the tidal exchange of four major river systems 
with the Coral Sea. The region is subject to extensive residential, commercial and tourism development. Previous studies 
have indicated that the development and modification of the catchments and the coast, along with waterway dredging and 
entrance sand bypassing, has altered the volumes, types, and transport regimes of sediments entering and leaving the estuary. 

The Broadwater forms the southerly extent of the Moreton Bay Marine Park, with extensive mangrove forests connecting to 
the Ramsar wetlands in the north of the Broadwater and seagrass beds in shelters areas throughout. The wetlands are known 
to be important for migratory birds, and also support numerous species of fish, as well as dugongs.

Utilising 20 years of water quality data, aerial imagery and LiDAR, changes to sediment accumulation and loss and the potential 
causes have been identified. Analysis has been conducted to determine whether the combined impacts of development, 
dredging and coastal management have altered habitat location, establishment and size. The outcomes of the analysis have 
been used to develop management recommendations and develop processes for sustainable future management of the 
Broadwater and its catchment 

 

Making better habitat maps for management 
with spatially optimised habitat classes and spatial 
kappa analysis
Ben Radford1,2, Marji Puotinen1,2, Jennifer Miller3, Iain Parnium4, Ronin Galaiduk1,2, Karen Miller1,2, Mark Case1,2, Mary Wakeford1, 
Marcus Stowar1, Jamie Colquhoun1,2 and Andrew Heyward1,2

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Crawley, WA, 6009
2  University of Western Australia, 35 Stirling Highway, Crawley, 6009
3  Department of Geography and Environment, University of Texas, Austin, TX 78712, USA
4  School of Earth and Planetary Sciences, Curtin University, Kent St, Bentley WA 6102 

Habitat maps derived from spatial models are widely used for marine management. Their  effectiveness depends on them 
being a) robust and fit for purpose b) provided with a clear understanding of their limitations. The construction of these maps 
and models often involves a number of subjective decisions including what habitat classes should be modelled and how these 
should or should not be combined in a final map. Once final maps are produce, providing map class accuracy is common and 
give’s one indication of robustness however, accuracy will variable at different locations but this information is rarely calculated 
or provided. Using examples from the coastal Kimberly and North West Shelf we present two new methods to increase map 
and model accuracy, reduce habitat class arbitrary decisions and provide metrics of spatial accuracy of maps. Hierarchical 
clustering optimised to reduce spatial autocorrelation provides a method to aggregate habitat classes in a non-arbitrary, 
ecologically meaningful way and greatly increase mapping accuracy. The spatial-kappa statistic can be applied to these maps 
to show locations where habitat classes are very accurate and where they fail. In combinations these techniques have the  
potential improve habitat maps and increase their effectiveness for marine management.  
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Developing light thresholds for tropical seagrasses 
and applying them in real time management of 
dredging and coastal development 
Michael Rasheed1, Katie Chartrand1, Catherine Collier1, Alex Carter1, Skye McKenna1, Carol Honchin2 and Adam Fletcher3

1  Centre for Tropical Water & Aquatic Ecosystem Research (TropWATER), James Cook University, Cairns, QLD, 4878
2  Great Barrier Reef Marine Park Authority (GBRMPA), Townsville, QLD, 4810
3  Ports North, Cairns, QLD, 4870 

Seagrasses are key sensitive receptor habitats that frequently interact with coastal development and ports and dredging 
activity. Their prevalence in sheltered coastal environments and soft sediment areas in which ports are established makes them 
particularly susceptible to interactions with development including dredging activity. This is especially true for the tropical 
ports of Queensland where a range of different seagrass community types often occur directly adjacent to port infrastructure 
and facilities. A concerted effort in research and management over the last decade has gone into developing ecologically 
relevant light thresholds for seagrasses in Queensland to ensure their protection during coastal developments. These have 
been applied successfully in real time management of dredging operations and are becoming routine in regulatory conditions 
for new projects where there is the potential for the light environment to be modified. Here we present the science and 
management steps that have led to this successful approach and the tools that have been developed to be practically applied 
from this research. We also identify areas of future research required for the approach to be fully realised. 

 

Acoustical monitoring of baleen whales: Are sound 
levels good indicators of relative density?
Angela Recalde-Salas1, Christine Erbe1 and Chandra Salgado Kent1,2,3

1  Centre for Marine Science and Technology, Curtin University, B301 Hayman Rd, Bentley, WA, 6102
2  Oceans Blueprint, Coogee, WA, 6166
3  Centre for Marine Ecosystems Research, Edith Cowan University, 270 Joondalup Drive, Joondalup, WA, 6027 

The rapid increase of passive acoustics for monitoring (PAM) marine mammals and anthropogenic impacts has led to the 
development of new technologies and methods to analyse data. Because PAM can generate large datasets, sound level metrics 
are frequently used to determine species presence and to estimate their relative abundance. Commonly, a linear relationship 
between sound levels and numbers of individuals likely present in an area is assumed. However, there is still uncertainty on 
whether this is the case for all species, locations and temporal scales. Here, we assessed the relationship between sound 
levels and the numbers of visually and acoustically detected groups of humpback and pygmy blue whales migrating through 
Geographe Bay, Western Australia.  Relationships were assessed for a range of sound level metrics and temporal scales using 
Pearson correlations. A higher correlation resulted between sound levels and the number of groups vocalising than between 
sound levels and the number of visually tracked groups for both species. Correlations, however, varied widely between species 
and sound level metrics. In general, higher correlation ranks resulted for humpback whales than pygmy blue whales, but 
the performance of sound level metrics varied between species. In addition, correlation ranks were higher when temporal 
autocorrelation and overlapping sources were accounted for. Results indicate that sound levels are a cost-effective method to 
monitor marine mammals; however, a linear relationship should not always be assumed, and consideration should be made for 
the species of interest and metric used. For sound levels to be used as an indicator of population parameters, careful selection 
of temporal scales, overlapping sources and sound level metrics is required.   
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Methods for reproducible shipboard SFA nutrient 
measurement using RMNS and automated data 
processing
Christine Rees1, Lindsay Pender1, Kendall Sherrin1, Cassie Schwanger1, Peter Hughes2,3, Stephen Tibben1, Andreas Marouchos1, 
Julie Janssens1 and Mark Rayner1

1  CSIRO, TAS
2  IOMRC, WA
3  CSIRO, WA 

Ocean observations are critical in developing our understanding of the interaction between the ocean and climate. Detailed 
information about the nutrient composition of the ocean is achieved from the collection and analysis  physical samples from 
research vessels. The analysis of nutrients underpins work in understanding both the carbon cycle and biological productivity 
in oceans. The best and most reliable method for making these measurements is to conduct analysis of physical samples 
at sea. This presentation discusses the analysis and data processing methods developed by the hydrochemistry team at 
Commonwealth Scientific and Industrial Research Organisation (CSIRO) to provide repeatable and accurate analysis of 
nutrient samples at sea.  Nutrients are measured by segmented flow analysis and data is processed using in-house software 
(Hydrology Processor (HyPro)). These methods were used during the Global Ocean Ship-based Hydrographic Investigations 
Program (GO-SHIP) P15S voyage in 2016 aboard the RV Investigator. Accuracy and precision of the analyses during the voyage 
was determined from measurement of the certified reference material for nutrients in seawater (RMNS) for silicate, phosphate, 
nitrate and nitrite and is presented and discussed.  

 

Linking the management of catchment and sandbar 
opening to estuary health – a case study from Wilson 
Inlet, Western Australia
Elke S. Reichwaldt1, Catherine Thomson1, Peta Kelsey1, Eduardo T. da Silva1, Alessandra Mantovanelli1, Karl Hennig1,  
Emma van Looij1 and Malcolm Robb1

1  Department of Water and Environmental Regulation, Locked Bag 10, Joondalup DC, WA 6919 

Estuaries link catchments and oceans. They provide vital nesting and feeding habitats for birds and fish and play an important 
role in nutrient trapping. Changes in catchment land use and climate impacts the hydrology and water quality of estuaries 
with subsequent effects on the offshore marine environment. Wilson Inlet, an intermittently open estuary, is one of the largest 
estuaries on the South Coast of Western Australia. Since the 1920s, the inlet has been artificially opened most years to prevent 
flooding of adjacent low-lying land. It closes naturally usually towards the end of summer. Recent declining rainfall in south-
west Western Australia has reduced catchment inflows to the estuary which has resulted in the bar not being opened in some 
years. We present long-term water quality data demonstrating the link between rainfall patterns, river discharge, sandbar 
status and water quality. In addition, a recent one year monitoring study clearly shows three different hydrodynamic states of 
the estuary that correlate with estuarine water quality. The study examines how Wilson Inlet, currently a healthy and resilient 
estuary compared with other Western Australian estuaries, might be affected by future catchment and climate changes.
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Indigenous worldview context and equality in marine 
science 
Sarah-Lena Reinhold1, Melissa Nursey-Bray2, Chels Marshall*3 and Emma Lee*4

1,2 Adelaide University, Sturt Road, Bedford Park, SA, 5042
3  Australian National University, Daley Road, ACT 0200
4  Swinburne University, John Street, Hawthorn, Vic, 3122
*Indigenous authors 

Indigenous partnerships in scientific research and cross-cultural method development are critical to establishing conservation 
and management solutions that build scientific capacity and sustain both ecological and cultural diversity. In Australia, Indigenous 
knowledge of and connection to sea country dates back through millennia, chronologically preceding the development of western 
scientific ideologies. Yet, over 150 years after colonisation, the merit of Indigenous knowledge in the context of conservation 
and research is still often defined by western knowledge systems and concepts. Recently, peak marine science agencies and 
advocacy organisations have developed strategies at national and local scales focussed on engaging and re-aligning coastal and 
oceanic management priorities towards cultural inclusivity. However, across the spectrum of marine management from policy 
development, research institutional reforms and through to the individual scientist there is a lack of worldview and knowledge 
system awareness that feeds into cultural mis-communications. Stepping away from theories of merging knowledge systems, 
we focus on the development of a shared language that articulates the interface and reflects a power-sharing approach to 
knowledge integration. This work draws on tangible examples of how research between Indigenous and non-Indigenous scientists 
is conceptualised, developed and communicated to strengthen cultural visibility and outputs in marine science. 

 

Nutrient-poor foodwebs have trophic efficiencies 
similar to nutrient-rich ones: a global study based on 
observations and size spectrum models
Anthony J. Richardson1,2, Julia Blanchard3, Jason Everett4,5, Iain Suthers4,5 and Ryan Heneghan2

1  CSIRO Oceans and Atmosphere, Queensland BioSciences Precinct (QBP), St Lucia, Brisbane, Qld 4072, Australia
2  Centre for Applications in Natural Resource Mathematics, School of Mathematics and Physics, University of Queensland, Qld 4072, Australia
3  Institute for Marine and Antarctic Studies and Centre for Marine Socioecology, University of Tasmania, 20 Castray Esplanade, Battery Point, Hobart, TAS 

7000, Australia
4  Evolution and Ecology Research Centre, University of New South Wales, Sydney NSW 2052, Australia
5  Sydney Institute of Marine Science, Building 22, Chowder Bay Road, Mosman NSW 2088, Australia 

Plankton are the microscopic life at the base of the marine foodweb that produce half the oxygen we breathe and support 
most of the fish we consume. Despite nearly a century of research into the efficiency of marine foodwebs, there remain 
key unanswered questions about how some of the largest fisheries in the world such as those for tuna are supported in the 
vast nutrient-poor regions that have very little plankton. Using a size spectrum model and observational data, we explore 
this conundrum by testing the general marine ecological theory that the length of food chains is critical to the amount 
and distribution of fish in the ocean. We find that although the biomass of plankton and fish is much lower in nutrient-
poor foodwebs, the actual trophic efficiency is remarkably similar to that in eutrophic systems; this is a result of changes in 
zooplankton composition with nutrient state. This talk will make the case that getting the zooplankton right in mathematical 
models of the marine foodweb is important for explaining the amount and distribution of fish in the ocean.
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Marine Park Management in the Kimberley: Combining 
Traditional Knowledge and Western Science
William D Robbins1, Ellen D’Cruz1, Thomas Holmes1 and Alan Kendrick1

1  Marine Science Program, Biodiversity and Conservation Science, Department of Biodiversity, Conservation and Attractions, Kensington, W.A. 6151 Australia  

State managed Kimberley marine parks encompass over 32,000km2 of coastal waters between Cape Keraudren in the south 
and the Northern Territory border in the north. The network of Kimberley marine parks is situated across eight different 
native title determination areas, and includes joint management arrangements between the Western Australian Department 
of Biodiversity, Conservation and Attractions and local traditional owner groups. Here we describe the framework in which 
marine science in Kimberley marine parks operates, discuss some of the processes to integrate traditional owner knowledge 
and western science from a marine monitoring perspective, and present the learnings from the first years of joint management 
in the region. We discuss how traditional owner inputs can feed into marine monitoring prioritization processes, and enhance 
science-based programs through local knowledge and on-ground participation. Undertaking joint management has its 
challenges and rewards. It involves integrating the needs and priorities of multiple user groups with potentially different 
perspectives, but can provide valuable insights which complement conventional western marine science.  

 

Recreational divers as citizen sensors: Exploring the 
use of fish photographs shared online for ecological 
research
Chris Roberts1, Alistair Poore1 and Adriana Vergés1

1  Evolution & Ecology Research Centre, The University of New South Wales, Sydney, NSW, 2052 

Photo-sharing platforms such as iNaturalist are designed to foster community interest in the natural world by encouraging 
citizens to capture and share their biodiversity observations online. The motivation to contribute to these projects is in part 
driven by an understanding that they enhance our understanding of biodiversity on a local and global scale. However, the 
unstructured and inherently biased nature of the contributions makes scientifically and ecologically valid interpretation of the 
data challenging.

This project compared citizen-contributed and identified fish photographs obtained from the Australasian Fishes project of the 
iNaturalist platform to data obtained by the highly structured Reef Life Surveys (RLS). We found that the iNaturalist platform 
is an effective tool for accumulating biodiversity data. For example, twice the number of species were recorded at one popular 
Sydney dive site by iNaturalist contributions compared to RLS. Unsurprisingly, the two methods recorded a differing suite 
of species, partly due to consistent under reporting of some species within iNaturalist, while also recording many species 
observations that are rarely captured by RLS divers. Despite the unstructured and variable nature of the iNaturalist dataset, we 
found that it can be used successfully to distinguish different fish assemblages at both local and regional scales. 
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Do the benefits stack up against the costs of shellfish 
reef restoration?
Abbie Rogers1, Anita Nedosyko2, Ian McLeod3, Chris Gillies2, and Michael Burton1

1  The University of Western Australia, 35 Stirling Hwy, Crawley WA 6009
2  The Nature Conservancy, Australia 
3  James Cook University, Townsville, Australia 

Windara Reef is the largest shellfish reef restoration project attempted in Australia. It will serve as an important indicator for 
how to implement future restoration efforts that deliver positive ecological outcomes, in the face of global, wide-scale loss 
of shellfish habitats. But delivering these outcomes can be expensive; Windara cost over $3 million to construct. With limited 
financial resources available for habitat restoration, and significant competition for those resources between geographical 
locations and different habitat types, it is critical to assess the viability of an investment like this, and be able to prioritise it 
relative to alternative projects. Using benefit-cost analysis, we have undertaken an integrated economic assessment of the 
Windara Reef, inclusive of financial ‘market-based’ outcomes and also environmental and social ‘non-market’ outcomes. We 
found that the project generated millions of dollars in net benefits, indicating that the benefits of Windara Reef far exceed the 
costs of the restoration effort. 

 

Dynamics of Mesozooplankton in the Swan-Canning 
Estuary When it was Mesotrophic, including Comparisons 
with the Highly Eutrophic Peel-Harvey Estuary 
Tom Rose1,2, Ian Potter2, James Tweedley2 and Richard Warwick2,3

1  Ecoscope-epc, 20 Carlisle Street, Shoalwater, WA, 6169
2  Murdoch University, 90 South St, Murdoch, WA, 6150 
3  Plymouth Marine Laboratory, Prospect Place, West Hoe, Plymouth PL13DH 

Dynamics of mesozooplankton assemblages are described in the shallows of the Swan-Canning Estuary in 1986-87, when this 
estuary was mesotrophic. The results are compared with data from the Peel-Harvey Estuary when it was highly eutrophic. 
Sampling yielded 60 species, with the amphipod Grandidierella propodentata, the calanoid copepod Gladioferens imparipes 
and Acartia cf clausi and a harpacticoid copepod species collectively contributing 65% to abundance. Most species were 
tychoplanktonic, i.e. benthic and transported into the plankton through sediment disturbance. Meroplankton was poorly 
represented because the main benthic macroinvertebrate species undergo direct benthic development rather than producing 
planktotrophic larvae. Species composition changed markedly between day and night and the concentration of virtually all 
species was greater at night. Composition underwent cyclical changes during the year, which was more closely related to 
salinity than temperature or oxygen. The abundance of copepods was far lower and of macroalgal-associated species far 
greater in the Peel-Harvey than Swan-Canning estuaries, presumably reflecting the much greater eutrophication. The Swan-
Canning Estuary has become more eutrophic during recent years. Contemporary data on zooplankton are therefore required 
for making fully-informed management decisions as these organisms are crucial components of for food chains and good 
indicators of environmental health. 
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Growth and physiology of high-latitude corals in 
Bremer Bay, Western Australia (34.4°S)
Claire L. Ross1,2,3, Verena Schoepf1,2, Thomas M. DeCarlo1,2 and Malcolm T. McCulloch1,2

1  Oceans Institute and Oceans Graduate School, The University of Western Australia, Crawley, WA, 6009, Australia   
2  ARC Centre of Excellence for Coral Reef Studies, The University of Western Australia, Crawley, WA, 6009, Australia
3  Marine Science Program, Biodiversity and Conservation Science, Department of Biodiversity Conservation and Attractions, Kensington, WA, 6151, Australia 

The ongoing topicalization of high-latitude environments and the increasing frequency of thermal stress events on low-
latitude reefs have highlighted the importance of currently marginal environments as potential future ‘coral refugia’. Although 
temperature, light and the aragonite saturation state of seawater are often considered sub-optimal for coral reef accretion 
above 28°N and 28°S, existing high-latitude coral communities provide natural laboratories to investigate the mechanisms and 
limits of coral growth and the potential suitability of high-latitude coral refugia under future climate change. We measured 
seasonal changes in the growth rates, photo-physiology and the chemical composition of the calcifying fluid for Turbinaria 
reniformis at Bremer Bay (34.4°S) in Western Australia. Growth rates for T. reniformis were three-fold higher during winter 
compared to summer, despite winter water temperatures of just 16.5°C. These unexpected findings are attributed to a 
combination of higher chlorophyll-a and hence increased heterotrophy during winter compared to summer, together with the 
corals’ ability to physiologically modulate the chemical composition at the site of calcification. The maximum quantum yield 
of chlorophyll-a fluorescence (Fv/Fm) varied seasonally with changing light levels, suggesting that T. reniformis in Bremer Bay 
may photo-acclimate to maintain net skeletal growth year-round. This study provides important insights into the capacity of 
coral to grow in marginal environments, with implications for predicting the future suitability of high-latitude reefs for coral 
growth under CO2-driven warming and acidification.

 

OceanWatch Living shorelines- 4 years on
Simon Rowe1 and Andy Myers2

1  OceanWatch Australia, Pyrmont, Sydney, Australia 

Beginning in 2015, Oceanwatch embarked on an award winning program to reuse shell from restaurants in environmental 
structures to mitigate against shoreline erosion. Utmost in mind was the need to exceed project material standards by 
eliminating plastics from the process and align with the emerging best practice principles of ecological restoration. 

During the period, the formation of a number of Communities of Practice have been instrumental in a collective direction 
towards better ways of undertaking projects with wider considerations of the social, legislative approvals and environmental 
outcomes required to maintain our marine habitats in a changing climate. 

This paper will discuss the general trends of marine repair in 2019, the progress achieved to date, and how techniques have 
evolved to meet the challenges of an evolving repair sector and harsh intertidal harbor.  
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Effects of wetland restoration on faunal assemblages 
and ecosystem functioning
Ashley Rummell1, Hayden Borland1, Ben Gilby1, Christopher Henderson1, Javier Leon1 and Andrew Olds1

1  ANIMAL Research Centre and School of Science and Engineering, University of the Sunshine Coast, Maroochydore, Qld 4558, Australia 

Most wetland restoration projects seek to improve the ecological condition, ecosystem functioning and habitat values of 
marine plant communities. Restoration can modify the vegetation, hydrology and physico-chemical properties of wetlands, but 
potential combined effects from these changes on fauna are rarely measured. We tested for structural and functional effects 
from the ongoing restoration of a large wetland in southern Queensland. Our surveys measured changes in the composition of 
fish and crustacean assemblages and indexed rates of carrion consumption, a pivotal ecological function in coastal seascapes. 
Data were collected before and after restoration commenced, at the wetland and multiple control sites, and this will continue 
for another four years. The wetland is in a phase of active restoration, and the area and condition of marine plant communities 
are still increasing, but there have been clear changes to both faunal assemblages and ecosystem functioning. The positive 
structural and functional effects of restoration are linked to changes in connectivity and improvements in water chemistry, 
and will likely intensify as the habitat values of the wetland continue to improve. Our findings indicate that linking changes in 
the physical, biological and ecological properties of wetlands can be critical for detecting early signs of restoration success. 

 

Coastal wetland restoration: Getting the best bang 
for buck
Duncan Rayner1, William Glamore1 and Jamie Ruprecht1

1  University of New South Wales, Sydney, Australia, Water Research Laboratory (WRL) 

Low-lying backswamps and coastal wetland areas on the east coast of Australia have a long history of degradation and over-
drainage, resulting in poor water quality discharges to receiving waters. Restoration of these areas is often undertaken on an 
ad-hoc, or trial-and-error basis, with little or no consideration of the broader catchment-scale issues.

A new approach to coastal wetland restoration involves prioritising sites using an evidence-based assessment of their impacts 
to the wider estuary. This approach enables restoration sites to be objectively selected that would provide the greatest benefit 
to the estuary and wider floodplain once restored. A case study is presented for the Manning River estuary floodplain, on the 
NSW mid-north coast, which features 15 identified low-lying floodplain areas. The methodology identified that over 80% of 
water quality impacts to the estuary originate from three (3) degraded wetland areas.

A high-priority degraded coastal backswamp was selected for restoration, with significant field investigations assessing soil 
acidity, and surface and groundwater hydrodynamics. Detailed hydrodynamic modelling was undertaken to test restoration 
scenarios to restore tidal flushing to the site, whilst not impacting adjacent private landholders. The preferred restoration 
scenario was implemented, restoring an 800-hectare area including the creation of 80 hectares of tidal wetlands.
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Modelling microbial community responses to 
nutrient additions and potential implications for 
estuary management
Jamie Ruprecht1, William Glamore1, Simon Mitrovic2, Simone Birrer3, Katherine Dafforn4 and Duncan Rayner1

1  University of New South Wales, Sydney, Australia, Water Research Laboratory (WRL)
2  University of Technology Sydney, Freshwater and Estuarine Research Group
3  University of New South Wales, Sydney, Australia, School of Biological, Earth and Environmental Sciences (BEES)
4  Macquarie University, Sydney 

The ability to predict environmental impacts of effluent discharges to highly urbanised estuaries requires an integrated 
understanding of hydrodynamic processes, water quality and ecological responses. A case study is presented for the Hunter 
River Estuary, near Newcastle, New South Wales, where several wastewater treatment works (WWTW) discharge treated 
effluent into freshwater creeks that flow into the estuary.  

Modelling of microbial community growth rates with nutrient dynamics was undertaken to assess ecological responses to 
effluent discharges. The water quality model (RMA-11) was used to simulate biogeochemical transformations for a range of 
constituents, including algae, heterotrophic bacteria and various species of carbon, nitrogen, and phosphorus. The model 
compares the relative impacts of WWTW discharges in freshwater creeks under various flow conditions and increased nutrient 
load contributions, to assess predicted population growth and climate change scenarios.  Model uncertainty was narrowed by 
sensitivity analysis of rate parameters and testing the model performance with recorded observations.  

Generally, effluent in freshwater showed a stimulating effect on microbial community growth at higher concentrations. In 
contrast, effluent in saltwater stimulated community growth at low to intermediate concentrations and inhibited growth at 
higher concentrations. This modelling framework tool can simulate any future management scenario and facilitates regulator 
assessment of the relative influence of WWTWs across the wider catchment.

 

Long term dynamics of coral communities at offshore 
reefs of north-western Australia
Nicole Ryan1, James Gilmour1, Kylie Cook1, Jim Underwood1, Marji Puotinen1 and Ben Radford1 

1  Australian Institute of Marine Science, Crawly, WA, 6009 

The offshore atolls of Australia’s north-west are isolated from many of the pressures experienced by coastal reefs but are 
increasingly under threat from coral bleaching caused by extreme seawater temperatures. This isolation and the availability 
of long term coral community data mean these reefs provide valuable insights into the dynamics of coral reefs in a changing 
climate. Long term monitoring at two reef systems, Scott Reef and Rowley Shoals, allow us to explore the response and 
recovery of coral communities following major bleaching events. The exposure and responses of coral communities to thermal 
stress varied considerably among the reef systems and we discuss these changes and processes of recovery in the context of 
coral life-history traits and local disturbance regime 
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Towards operational inland water quality monitoring 
on Digital Earth Australia
Stephen Sagar1, Janet Anstee2, Elizabeth Botha2 and Fuqin Li1

1  National Earth and Marine Observations Group, Geoscience Australia, Cnr Jerrabomberra Avenue and Hindmarsh Drive, Symonston, ACT, 2609
2  CSIRO Oceans and Atmosphere, Clunies Ross Street, Acton, ACT 2601 

The potential for inland water quality monitoring from earth observation has long been recognised, however operationalisation 
at a continental scale has generally been restricted by three key issues, 1) the lack of bio-optical information on Australia’s inland 
water bodies, 2) standardised cross-sensor processing of analysis ready data (ARD), and 3) a computational infrastructure 
sufficient to manage both historical and near real time processing.

Geoscience Australia and CSIRO are collaborating to build an operational EO capability for inland water quality monitoring 
on Digital Earth Australia (DEA). The extensive field work component of the project is focused on a generalised bio-optical 
characterisation of inland water types, informed by a gap analysis method of current specific inherent optical property (SIOP) 
data holdings, also applicable for coastal environments (such as habitat and water quality assessments).

An improved open source bio-optical database will enable us to tailor algorithm application at a continental scale, leveraging a new 
atmospheric correction processing workflow for Landsat and Sentinel 2 data on DEA, specifically for inland and coastal waters.

The project will also focus on integrating citizen science and the Eye on Water application, to exploit the increasing potential 
of colour-based measurements such as the Forel-Ule scale for both operational monitoring and validation. Increased citizen 
participation will also maximise the impact of the operational products. 

 

Local Scale Response of Dugong Presence to Habitat 
Availability and Condition
Nicole Said1, Paul Lavery1, Kathryn McMahon1, Christophe Cleguer2 and Amanda Hodgson2 

1  Edith Cowan University, Joondalup Drive, Joondalup, WA, 6027
2  Murdoch University, South Street, Murdoch, WA, 6150 

Conservation of marine ecosystems depends on an integrated understanding of the trophic relationships between key 
habitats and associated wildlife. Seagrasses are a critically important forage for many marine species including dugongs, 
though are prone globally to human induced and natural disturbances, affecting their extent and condition. There is a limited 
understanding of the response of wildlife to changes in the availability and condition of resources at a local scale. To examine 
this three locations (Exmouth Gulf, Mangrove Passage, Dampier) within the Pilbara region were simultaneously surveyed for 
dugong use and habitat condition. Drones were used to survey dugong presence within each of these locations to identify 
georeferenced sites where dugongs were and were not detected. At each of these sites the habitat was mapped using an 
underwater camera system and sampled to assess condition of the habitat. GLM analysis was undertaken to identify variables 
that explain high versus low dugong use sites. Preliminary results suggest that high dugong use sites are associated with higher 
total seagrass cover, in particular Halophila ovalis and Halodule uninervis, whilst low use sites were generally characterised by 
higher macroalgae cover, however the strength of this varied amongst locations. Our study, using simultaneous assessment 
of dugong siting’s and habitat condition is revealing small spatial scale (<5 km) associations between primary producer 
characteristics and dugong use. The findings will be able to guide the identification of critical habitat for dugong.
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Distribution, abundance and residency of humpback 
whales in Bateman Bay, Ningaloo Marine Park, 
Western Australia
Chandra Salgado Kent1,2, Wilson, E.3, Raudino, H.3 and Irvine, L.4

1  Oceans Blueprint, Coogee, WA, 6166
2  Edith Cowan University, Joondalup, Australia
3  Department of Biodiversity, Conservation, and Attractions, Kensington, WA, 6151
4  Irvine Images, Exmouth, WA, 6707 

Whale-watching tourism has grown over past decades as an economically viable industry. Conservation benefits can result 
through increased community awareness and education, however potential impacts on whales can occur through disturbance 
and stress. In 2016, a humpback whale tourism trial commenced allowing in-water interactions with whales except for small 
calves in Ningaloo Marine Park, Western Australia. A mother-calf protection zone, was implemented to reduce the risk of 
inadvertent interactions with mothers with small calves by requiring spotter planes to confirm group composition. During 
the trial Bateman Bay was identified as a potential high use area by mothers and calves. This study was designed to better 
understand use of the bay by mothers and calves by determining trends in whale relative abundance, distribution and 
minimum residency periods across the migratory season. A total of 22 systematic vessel surveys were conducted between 
July-October 2018 with 214 group sightings recorded. More detailed information, including photo-identification of individuals 
was recorded for 108 of these sightings. While distribution shifted across the season, whales occupied most of the bay, with 
highest densities between mid-July and mid-September. Overall, 57% of groups had a mother-calf pair, 34% of which were 
neonates.  Highest proportions of mother-calf pairs were sighted between late July and early September (max=83%) and in 
early October (max=100%). Of groups with neonates, 70% were resting. Most groups of whales were sighted on one day, and 
with only 7% resighted over 2-4 days the results were indicative of short residency periods. In conclusion, these findings will 
help support the management program for in-water interactions by providing knowledge that informs management decisions 
for effective protection that minimises disturbance of neonates and other calves. Further work is required to fully quantify the 
use of the bay by breeding animals.

 

Mytella strigata Emerging as an Invasive Marine Threat 
in Southeast Asia 
Kitithorn Sanpanich1 and Fred E. Wells2,3,4

1  Institute of Marine Science, Burapha University, Bang Saen, Thailand. 
2  Harry Butler Institute, Murdoch University, Murdoch, WA 
3  School of Molecular and Life Sciences, Curtin University, Perth, WA.
4  Burapha University, Bang Saen, Thailand  

Invasive marine species are widely regarded as one of the major anthropogenic threats to the marine environment, causing 
considerable environmental and economic damage. The Central and South American mytilid mussel Mytella strigata was 
recently reported from the Philippines and Singapore, where its population has expanded exponentially in the last two years. 
We now report the species has recently become widespread in the inner Gulf of Thailand, with densities reaching 40,800m-2. 
It is a potential threat to lucrative Asian green mussel (Perna viridis) aquaculture and could be introduced to Australia, where 
it could foul pearl aquaculture farms. The concurrent finding of the invasive false mussel Mytilopsis sallei at two new sites in 
Thailand emphasises the urgent requirement for a detailed invasive marine species survey in the region.
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A machine learning framework for automated quality 
control of sensor network data 
Vinicius Santino Alves1,2, Paul Rigby2, Ricardo Campello3, Ickjai Lee1 and Oleg Makarynskyy4

1  James Cook University, 1 James Cook Drive, Douglas, QLD, 4811
2  The Australian Institute of Marine Science, 1526 Cape Cleveland Road, Cape Cleveland, QLD, 4810
3  The University of Newcastle, University Dr, Callaghan NSW 2308
4  METOcean Dynamic Solutions, Fannie Bay NT 0820 

Automated quality control processes play an essential role in the availability of real-time data from sensor networks. In this 
work, a machine learning framework is proposed for  oceanographic time-series analysis which can highlight anomalies and 
classify them as sensor failures or environmental events. Specifically, the methodology identifies and interprets abnormal 
values by considering each sensor’s historical data and the natural relationship between this sensed measurement and other 
meteorological and oceanographic variables. The approach is applied to meteorological and oceanographic time-series data 
from two monitoring sites within the Australian National Mooring Network (a facility of the Australian Integrated Marine 
Observing System). The results show that the framework can automatically learn the relationship between conductivity and 
water temperature at diverse depths across both mooring sites, and use this model to detect a conductivity sensor failure. 
Furthermore, this framework successfully detects and confirms an anomaly in significant wave height as a real weather event.

 

Successes in coastal marine restoration
Megan Saunders1, Russ Babcock1, Elisa Bayraktarov2, Rodrigo Bustamante1, Christopher Doropoulos1, Daniel Gorman3, 
Brian Silliman4, Andy Steven1 and Mat Vanderklift3

1  CSIRO Oceans and Atmosphere, Queensland Biosciences Precinct, St Lucia, QLD, 4067
2  Centre for Biodiversity and Conservation Science, School for Biological Sciences, The University of Queensland, St Lucia, QLD, 4067
3  CSIRO Oceans and Atmosphere, Indian Ocean Marine Research Centre, Crawley, WA, 6009
4  Nicholas School of the Environment, Duke University Marine Lab, Beaufort, NC, 28516 

Active restoration of coastal marine habitats can play an important role in counteracting coastal degradation, thereby 
safeguarding biodiversity, providing services, helping ecosystems adapt to climate change, and meeting national and 
international environmental commitments. Current efforts to restore lost coastal marine habitats, such as mangroves, coral 
reefs, seagrass meadows, oyster reefs and saltmarshes still do not keep pace with rates of loss. Slow uptake of coastal 
restoration practices is driven in part by: 1) uncertainty in whether marine ecosystems can be restored over large spatial 
scales and persist in time; and 2) perceived low return on investment compared to other conservation actions. Changing these 
perspectives will require high levels of consensus and confidence that restoration can be effective, and which methods are 
most likely to succeed. We use literature review, analysis and modelling to demonstrate that marine coastal restoration can, in 
particular contexts, be achieved over large spatial scales and that the outcomes can persist over decadal time-scales. Next, we 
compare the cost-effectiveness of marine restoration to other conservation tools, and explore whether cost-effectiveness is 
increasing through time. Characterizing successes in coastal marine restoration is required to increase optimism, interest and 
funding for marine restoration research and practice. 
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Using ROV to quantify patterns in fish assemblages 
and habitat use along a deep submarine canyon 
feature
Ben Saunders1, Ronen Galaiduk2, Karina Inostroza3, Elisabeth Myers4, Jordan Goetze1, Mark Westera3, Luke Twomey5, 
Denise McCorry6 and Euan Harvey1

1  Curtin University, Bentley, WA, 6102
2  Australian Institute of Marine Science (AIMS), Crawley, WA, 6009
3  BMT, Osbourne Park, WA, 6017
4  Massey University, Auckland, New Zealand, 0632
5  Western Australian Marine Science Institution (WAMSI), Crawley, WA, 6009
6  Woodside Energy Ltd, Perth, WA, 6000 

We documented the composition and distribution of deep-water fishes associated with three areas along a topographically 
shallow submarine canyon feature in offshore, north-western Australia. A work class ROV fitted with stereo-video cameras was 
used to record fish abundance and assemblage composition along transects at water depths between 300 and 900 m. Water 
quality data (conductivity/salinity, temperature, and depth; CTD) was collected with a CTD mounted to the ROV. 

The CTD data identified three water masses, tropical surface water (TSW), south Indian central water (SICW) centered ~200 
m depth, and a lower salinity Antarctic intermediate water (AAIW) ~550 m depth. Distinct fish assemblages were found at 
each of the three areas and between canyon and non-canyon habitats. Canyon habitats supported more fish and taxa than 
non-canyon habitats. The fish assemblages of the deeper habitat were different from that of the shallower habitat, and were 
characterised by a Paraliparis species, while shallower areas were characterised by Macrouridae. This faunal difference can 
be attributed to the influence of the AAIW. Species distribution models further highlighted fine scale environmental niche 
associations of four abundant taxa. 

ROVs provide a platform for multiple instruments can be mounted and simultaneous collection of complementary data 
streams. By surveying fish and habitats along transects of defined dimensions it is possible to obtain greater insight into the 
ecology of deep-water marine systems through utilizing the ROV footage for spatial analysis of deep water habitats and the 
associated fish assemblages. 

 

A Comparison of ROV and BRUV Techniques for 
Sampling Shallow Water Fish Assemblages on and off 
Oil and Gas Pipelines 
Karl Schramm1, Euan Harvey1, Michael Marnane2, Ben Saunders1, Jordan Goetze1, Chris Jones2 and Travis Elsdon2  

1  Curtin University, Kent Street, Bentley, WA, 6102
2  Chevron Energy Technology Company, Perth, WA 

This project sets out to assess the strengths and weaknesses of two remote methods for recording the fish assemblages 
associated with Oil and Gas Pipelines. These include a micro Remotely Operated Vehicle (ROV) equipped with a stereo-
video system and Baited Remote Underwater stereo-Video (stereo-BRUVs). Samples were collected near Thevenard Island in 
September of 2018. Assemblages on pipelines were compared to those found in Coral, Sponge and Sand habitats 500 metres 
away. We also compare the species diversity, the abundance and biomass of fish sampled by each technique across habitat 
for focal and target species. Finally, we compare and contrast the statistical power from the two techniques and discuss in the 
context of a cost benefit analysis, including in-situ economic valuations of the fish assemblages. 
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Exclusion studies reveal the interactions between 
herbivores in structuring seagrass meadows, their 
ecosystem services and the implications for effective 
management
Abigail L. Scott1,2, Paul H. York1 and Michael A. Rasheed1

1  TropWATER, James Cook University, Smithfield, QLD, 4878
2  College of Science and Engineering, James Cook University, Smithfield, QLD, 4878 

Seagrasses provide important habitat that delivers ecosystem services and provides food to a wide diversity of herbivores 
globally. In the Great Barrier Reef we find large seagrass meadows that are grazed on by a diverse herbivore community. This 
presents a challenge for managers trying to conserve herbivores, the habitats they rely on and maintain ecosystem service 
delivery in coastal ecosystems. Herbivore communities can structurally alter seagrass meadows in positive or negative ways 
depending on their size, feeding methods and grazing intensity. These structural changes can alter the ecosystem services 
provided by the seagrass meadow. We carried out exclusion experiments targeting each herbivore group individually and 
in combination in subtidal and intertidal seagrass meadows in Queensland, to understand how herbivores can structure 
meadows and the interactions between herbivore groups. Our results show different feeding strategies of herbivores in each 
habitat, especially megaherbivores, which impact the meadow in different ways. The effects on biomass, shoot density and 
shoot height depended on the type of grazing observed. Grazer mediated changes in meadow structure will have important 
implications for the ecosystem services delivered by tropical seagrass ecosystems and the management of these ecosystems, 
including incorporating grazing dynamics into monitoring projects.

 

Near-real time assessments are needed to conserve 
marine megafauna
Ana Sequeira1,2

1  IOMRC and The University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 6009
2  Australian Institute of Marine Science, 35 Stirling Highway, Crawley, Western Australia 6009 

Marine megafauna such as seals, sharks and whales, face a plethora of threats associated with anthropogenic developments 
while they go about their migrations. These threats include over-fishing and by-catch, plastic pollution, degraded habitats, noise 
interference, and effects of climate change. Many nations have now committed to the conservation of these migratory marine 
animals through conventions (e.g., Convention of Migratory Species). However, to effectively address these concerns, near-real 
time diagnostics on risks and threats based on tracking movements of both marine megafauna (e.g., through animal-attached 
electronic tags) and human activities at sea (e.g., through automatic identification systems) will be needed to reveal overlap within 
ecologically important areas both, inside and outside national jurisdictions. We propose a global approach using existing and 
emerging technologies, including artificial intelligence and big data approaches, to develop and deliver tools for near-real time 
assessment of impacts. Together with increasing our understanding of how these movements vary with environmental changes, a 
global approach would provide a new frontier in dynamic marine spatial management to help reduce potential impacts on highly 
migratory marine megafauna and allow great improvements to the conservation and management of these species.
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Use of numerical models to inform the management of 
offshore aquaculture zones
Glenn R Shiell1,3, Louise C. Bruce1, Michael Barry1, Alex Grochowski1, Jana Coletti1, Aditya Singh1, Emma McCall1, Toby Devlin1, 
Steven Ettema1, Brendan Busch2, Daniel Paraska2 and Matt Hipsey2

1  BMT, Australia
2  The University of Western Australia, Perth, Australia
3  Curtin University, Perth, Australia 

Aquaculture is widely touted as the solution to the looming global food-security crisis.  Despite its obvious benefits, in terms 
of food supply, employment and profit, its rapid expansion risks causing irreversible impacts to the marine environment. In 
this presentation, we describe the approach to environmental management in Western Australia, and its application to the 
offshore aquaculture industry. Under the EPA’s approach, proponents must demonstrate that changes in environmental quality 
(resulting from operations) are constrained to relatively small areas of seabed, and do not exceed pre-determined critical 
thresholds based on ANZECC & ARMCANZ (2000).  We present a case-study showing how integrated models have been used 
in Western Australia to inform the expected geographic extent of impacts, the level of ‘ecological protection’ needed and the 
size of the leases needed to accommodate adequate rotation of sea cages.  

 

The demographic history underlying genomic 
divergence among rock lobsters (Jasus spp.)
Catarina N.S. Silva1, Nicholas P. Murphy2, James J. Bell3, Bridget S. Green4, Andrew C. Cockcroft5 and Jan M. Strugnell1,2

1  Centre of Sustainable Tropical Fisheries and Aquaculture, James Cook University, Townsville, Qld 4810, Australia
2  Department of Ecology, Environment & Evolution, La Trobe University, Melbourne, Vic 3086, Australia
3  School of Biological Sciences, Victoria University of Wellington, Wellington, 6140, New Zealand
4  Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, TAS 7001, Australia
5  Department of Agriculture, Forestry and Fisheries, Cape Town, 8012, South Africa 

Investigating gene flow between closely related species is important to understand how environmental and reproductive 
barriers shape genome divergence before speciation.

Here we investigated genome-wide divergence and introgression patterns between six rock lobster species (Jasus spp.) with 
high dispersal potential. We used genotyping by sequencing (GBS) of 375 individuals to infer the population genetic structure 
and demographic divergence history. Genetic differentiation patterns revealed the effects of the environment and geographical 
isolation with species associated with habitat (continental shelf vs. seamount/island) more closely related to each other than 
with species from a different habitat. We then used a diffusion approximation method (∂a∂i) to infer demographic history 
between species pairs. In general, the demographic models testing for divergence between the pairs J. paulensis vs. J. tristani 
and J. edwardsii vs. J. lalandii were better explained by introgression after secondary contact, whereas the pair J. caveorum vs. 
J. frontalis retained a signal of ancient migration. Our results revealed important effects of the environment and demographic 
processes on the divergence and speciation of Jasus lobsters.
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Considerations and case studies in the design and 
implementation of eDNA biosecurity surveillance 
using metabarcoding
Tiffany Simpson1, Adam Koziol1, Tina Berry1, Michael Stat2, Justin McDonald3 and Michael Bunce

1  Trace and Environmental DNA Laboratory, Curtin University, Australia
2  Macquarie University, Australia
3  Department of Primary Industries and Regional Development, Australia 

Environmental DNA (eDNA) metabarcoding using high throughput sequencing (HTS) is rapidly becoming a valuable biosecurity 
tool in marine surveillance. While these technologies are powerful for the accurate and efficient detection of species within 
complex biological samples, optimising sampling design and robust eDNA workflows are critical in producing meaningful results. 
Through a variety of studies, we examined factors such as seasonality, substrate selection, DNA movement, replication and 
sensitivity. We found that these influences should be carefully considered when determining the sampling design, as they are not 
only important in the successful establishment of invasive species but can also significantly impact the potential for detection. 
Using the findings of these studies we aim to develop  best-practice eDNA strategies across a number of applications including; 
invasive marine species (IMS) detection, establishment of baselines, in-water vessel cleaning and ballast water treatment. 

 

Understanding genetic and genomic diversity in range 
edge seagrass meadows: challenges for blue restoration
Elizabeth Sinclair1,2,3, Jane Edgeloe1, Janet Anthony1,3, John Statton1,2 and Gary Kendrick1,2 

1 School of Biological Sciences, University of Western Australia, Crawley, WA 6907
2 Oceans Institute, University of Western Australia, Crawley, WA 6907
3 Kings Park Science, Department of Biodiversity, Conservation and Attractions, 1 Kattidj Close, Kings Park and Botanic Garden WA 6005 

The IUCN World Heritage Area of Shark Bay in Western Australia’s northwest contains some of the largest seagrass meadows 
in world. These are at the trailing edge of the widespread temperate species, Posidonia australis. Range edge populations are 
typically characterised by low levels of genetic diversity, are less geographically and genetically connected, and survive close 
to physiological limits, which means reproductive effort is often impacted. Shark Bay seagrasses underwent an extreme marine 
heat wave event in 2011, with the full environmental costs and impact only recently becoming evident. The heatwave resulted 
in an approximate 20% loss of meadows. There are now some signs of recovery, although it is likely that seagrass will benefit 
from restoration activities. Deciding where to source plant material and what tissue is most appropriate (transplanted rhizome 
with shoots, seeds) are key issues in a site with a steep environmental gradient. We are using a combination of population 
genetic and genomic methods, and gene expression studies to understand genetic structure, mating systems and adaptation. 
These data will be used to develop resilient restoration and management activities into the future. 
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Acoustic seabed mapping of turbid, macro-tidal coastal 
waters— an example from tropical northern Australia
Paulus Siwabessy1, Tony Nicholas1, Kim Picard1, Rachel A. Nanson1, Georgina Falster1, Jin Li1, Zhi Huang1, Neil Smit2, 
David K. Williams3, Richard Brinkman3, Simon Harries3, Lynda Radke1,2, Brendan Brooke1 and Scott Nichol1

1  Geoscience Australia, GPO Box 378, Canberra, ACT, 2601, Australia
2  Department of Environment and Natural Resources, Northern Territory Government, PO Box 496, Palmerston, NT, 0831, Australia
3  Australian Institute of Marine Science, PO Box 41775, Casuarina, NT, 0811, Australia 

Detailed coastal bathymetry mapping is rarely integrated with other survey methods over extensive areas of Australia’s marine 
jurisdiction; however, this type of data integration enables increased reliability and precision to the outputs of applied and 
fundamental research. This integrated seabed mapping approach has formed a core component of a four-year collaborative 
co-investment research program between the Northern Territory Government, Geoscience Australia and Australian Institute of 
Marine Science, and was undertaken as part of and funded by the INPEX-operated Ichthys LNG Project to map the Darwin-
Bynoe Harbour region. Here we present results from a collation of six surveys over eight years, resulting in a total of 1,978 
km2 of multibeam sonar mapping that revealed a complex seabed environment. Semi-automated geomorphic mapping, 
coupled with sub-bottom and backscatter interpretation, has identified reefs, sediment bedforms, erosional surfaces and 
drowned landforms. These features provide a wide diversity of benthic habitats that potentially support sessile and infaunal 
communities adapted to this unique turbid and dynamic environment. These data will inform management of the benthic 
habitats of the Darwin-Bynoe Harbour region and help guide monitoring of biological communities.

 

Phytoplankton Dynamics in the Great Barrier Reef 
World Heritage Area (GBRWHA): Bringing Modelling 
to Observations
Jennifer Skerratt1, Monika Soja-Wozniak1, Mark Baird1, Mathieu Mongin1 and Nugzar Margvelashvili1

1  CSIRO Oceans & Atmosphere, Hobart, Australia 

Several approaches are used to analyse and quantify the temporal and spatial variability of phytoplankton communities in 
the world’s oceans, such as flow cytometry, microscopy, molecular analysis, remote sensing and modelling. The eReefs model 
extends from the Queensland coast through the reef to the Coral Sea and gives a theoretical understanding of phytoplankton 
dynamics in these regions. Simulated chlorophyll a when compared with chlorophyll extractions from water samples across the 
GBR, had an average rms error of 0.30 mg m–³ and an average bias of -0.15 ug Chl /L for 20 sites over 6 years. Together with 
the model simulation results we compare microscopic observations and HPLC pigments in order to improve representation 
of plankton classes within the eReefs model. HPLC analysis of phytoplankton carotenoids and chlorophyll pigments are 
commonly used as indicators to quantitatively characterize major phytoplankton taxa. Our ability to compare, incorporate and 
use HPLC pigments and remote sensing data in the eReefs model is due to the inherent capabilities of its optical model. To 
calculate absorption due to each pigment we use a database of mass-specific wavelength-dependent absorption coefficients. 
We also present comparisons of phytoplankton dynamics to remotely-sensed products. 
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Open Source Software based workflow for 
3D reconstruction of reef habitats to monitor 
environmental change 
Dirk Slawinski1, Damian Thomson1 and Melanie Trapon1

1  CSIRO – Indian Ocean Marine Research Centre, M097, 35 Stirling Highway, Crawley, WA, 6009 

Rapid advances in computer processing and software design have seen a rise in the use of underwater imagery to reconstruct 3D 
habitat models. 3D models provide useful metrics for describing structural complexity of underwater habitats; a key indicator of 
ecosystem health. To date, the construction of 3D models has been reliant on commercially available software which has several 
limitations including cost (purchase of software and licenses) and processing time (the need to manually load processing files). 
Here, we developed a script-based workflow using Open Drone Map, the R scripting language and Geospatial Data Abstraction 
Library (freeware) and compared the cost and time of processing 22 datasets (~200 images/ea) between the freeware-based 
workflow and a commonly available commercial application (Photoscan™). The freeware-based workflow reduced processing 
time by 70% and the cost of processing by 50%. Both systems took between 1 and 3 hours to process an individual dataset on the 
same machine, however, the freeware-based workflow did not require datasets to be manually loaded, thereby reducing overall 
processing time. Orthophotos produced by both workflows were visually comparable. This freeware based workflow provides a 
faster, more cost effective option for the generation of 3D models from multiple medium sized datasets.  

 

Assessing the quality of bio-optical products from 
Ocean and Land Colour Instrument (OLCI) imagery on 
board Sentinel-3 over the East Coast of Australia
Monika Soja-Wozniak1, Leonardo Laiolo1, Mark Baird1, Richard Matear1, Lesley Clementson1, Martina Doblin2 and Iain Suthers3

1  CSIRO Oceans and Atmosphere, Castray Esplanade, Battery Point, TAS, 7004
2  Plant Functional Biology and Climate Change Cluster, University of Technology Sydney, NSW
3  School of Biological, Earth and Environmental Sciences, University of New South Wales, Sydney, NSW 

OLCI Imagery on board Sentinel-3 was launched in 2016 for continuous water quality monitoring. The reprocessed OLCI 
level-2 full-resolution products for open-ocean waters have been validated against in situ data from the east coast of Australia, 
collected in September 2017 onboard of R/V Investigator. The study region is strongly influenced by the Eastern Australian 
Current which forms eddies that stimulate phytoplankton growth and enhance primary production. Although oligotrophic 
open-ocean waters are usually dominated by small-sized phytoplankton, mesoscale features such as eddies can generate 
seasonally favourable conditions for the growth of large phytoplankton cells. Based on radiometric, HPLC and other bio-optical 
data, we quantified relative sources of error in satellite products. The OLCI water-leaving reflectance gave good agreement 
with in situ reflectance in cyclonic eddies, where euphotic depth was around 50 m. In anticyclonic eddies, where euphotic zone 
reached even 100 m, the reflectance was overestimated, mostly in the blue part of the spectrum. Results showed that even 
though reflectance show good agreement in the region of cyclonic eddies, the satellite chl-a estimation was underestimated 
in the higher chl-a concentrations. Region of cyclonic eddies is characterised by increased primary production and domination 
of large-sized phytoplankton. The large cells, that have a greater package effect, are less visible to the bands used in the 
chlorophyll algorithm. The in situ values of chl-a were on average 2 times higher than OLCI values. 
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Synergetic science: climate change and maritime 
cultural heritage
Deb Shefi1, Vicki Richards2 and Peter Veth3

1  Western Australian Museum, Maritime Archaeology, Cliff St, Fremantle, WA, 6160
2  Western Australian Museum, Materials Conservation, Cliff St, Fremantle, WA, 6160
3  UWA Oceans Institute, Indian Ocean Marine Research Centre, Crawley, WA, 6009 

Although previous research has been conducted on climate change and archaeological sites, the focus has been largely on 
Palaeolithic features and historic climate change. There is a paucity of understanding in how changes in the ocean’s chemistry 
will now impact maritime cultural heritage sites (e.g. historic shipwrecks and aircraft; jetties: ports; harbours; inundated, 
intertidal and coastal sites). For nearly half a century, maritime heritage managers and conservators have mapped, analysed, 
documented and visually documented shipwrecks and other maritime cultural heritage sites throughout Australia and its’ 
Territories. This presentation will discuss these legacy data sets and their possible applications in the marine science sector 
towards the development of a Climate Change: Heritage and Marine Project (CCHAMP). This presentation will be followed by 
an open forum discussion.  

 

Using new technologies to develop efficiencies in 
randomised, representative surveys of recreational 
fisheries in Western Australia
Karina Ryan1, Steve Taylor1, Eva Lai1, Claire Smallwood1, Cameron Desfosses1, Alissa Tate1 and Stuart Blight1

1  Department Of Primary Industries And Regional Development, Hillarys, Australia 

Participation in recreational fishing in Western Australia (≈25%) is higher than in many other countries (≈10%) and 
quantifying fishing effort and total catch, as well as understanding the behavioural characteristics of fishers, is essential for 
sustainable management and resource allocation between sectors. Numerous on-site and off-site surveys of recreational 
fishing are conducted in Western Australia and recent technological developments have improved efficiencies across several 
representative, randomised survey designs without compromising statistical rigour. Where appropriate, a structured approach 
to incorporating new technologies has enabled comparison between data collection methods to identify the benefits, 
biases and limitations of each. In this context, four surveys will be discussed: (1) comparing electronic and paper-based data 
capture during face-to-face interviews with shore-based fishers in the Perth Metropolitan area; (2) trialling thermal cameras, 
rangefinders and automated data entry during roving surveys in the Peel-Harvey Estuary; (3) comparing drone-collected 
data from aerial surveys in Shark Bay; and (4) comparing phone and online data collection for a state-wide survey of boat-
based recreational fishing. Assessing these technologies has enabled cost-efficient and accurate methods to be identified and 
utilised in Western Australia, with potential applications for recreational fishing surveys undertaken elsewhere.
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Forecasting Extreme Sea Surface Temperatures for 
Marine Applications Around Australia
Claire Spillman1 Grant Smith1, Alistair Hobday2, Paige Eveson2 and Jason Hartog2

1  Bureau of Meteorology, Melbourne, VIC, Australia
2  CSIRO Oceans and Atmosphere, Hobart, TAS, Australia 

Anomalously warm ocean temperatures have implications for many marine systems and industries. Elevated sea surface 
temperatures led to the worst coral bleaching event on record for the Great Barrier Reef in the summer of 2016/17. Tasmanian 
salmon and southern bluefin tuna fisheries in southern Australia have also been impacted by higher than usual ocean 
temperatures in recent years. Seasonal forecasting has an important role to play in both predicting and understanding these 
anomalously warm conditions, and providing advance warning to industries and managers. ACCESS-S1 is the new Bureau of 
Meteorology operational seasonal prediction system, with a finer ocean model grid resolution of 25km than its predecessor 
POAMA (~150-250km). Real-time forecasts of SST up to 6 months into the future are now produced daily and provided online 
for the Australian region. Thermal stress forecast products developed for coral bleaching risk are available in real-time as well, 
incorporating both magnitude and duration of heat stress events. These types of products also have management applications 
in other marine industries such as fisheries and aquaculture, providing tools to understand and better manage the complex 
interactions leading to these events, particularly in a changing climate.   

 

Developing the steps required for the effective use of 
seed in seagrass restoration
John Statton1, Robert Orth2, Kingsley Dixon3 and Gary Kendrick1

1  University of Western Australia, Perth, Western Australia 
2  Virginia Institute of Marine Science, Gloucester Pt., VA
3  Curtin University Perth, Western Australia 

Restoration performance in degraded seagrass habitat has been under increasing scrutiny. Recent reviews suggest that the scale 
of seagrass regeneration, globally, is not being re-instated to levels that approximate pre-disturbance conditions. To address 
these concerns in Western Australia, a global biodiversity hotspot for seagrasses, researchers at the University of W.A. have been 
collaborating with leading national and international seed ecologists, local coastal industries and authorities for over 10 years 
to develop and mobilize seed-use practices. Our research aims to develop the steps required for the effective use of seeds for 
restoration and identifying bottlenecks during the restoration process. Currently, more than 95% of seeds fail to establish, though 
bottlenecks typically occur during earlier life stages. For the majority of seagrass species found in Western Australia, there is 
limited understanding of seed biology or the nuances of the local abiotic and biotic environment in which to guide restoration 
approaches and improve restoration performance. Key findings will be discussed using examples from two widespread and 
contrasting species; P. australis and H. ovalis. We conclude this talk with how we are working with local authorities, industry 
partners and communities to translate this seed management information into tangible on-ground changes in restoration practice.
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Variability in a forgotten underwater forest: Changes 
in fucoid habitat structure along a latitudinal gradient
Talia P. Stelling-Wood1, Paul E. Gribben2 and Alistair G.B. Poore1

1  Evolution & Ecology Research Centre, University of New South Wales
2  Centre of Marine Bio-Innovation, University of New South Wales 

Temperate reefs are often dominated by habitat-forming macroalgae that form complex 3-dimentional structures that facilitate 
other organisms by providing living space and a refuge from environmental stressors and predation. Habitat-formers can 
display phenotypic plasticity in response to local environmental conditions. Little is known, however, if macrophyte morphology 
varies predictably at large-scales e.g. latitudinal gradients. We conducted a large-scale survey to quantify the morphological 
variation of dominant subtidal algae in the genus Sargassum along the east coast of Australia to test the hypothesis that 
habitat structure varies predictably with latitude. Specimens were collected from eight sites (sub-tropical to cool-temperate) 
covering nearly 6° of latitude and ~900km, using 11 measures of morphology (incl. trait means and variances). We found algal 
biomass and morphology did vary with maximum SST, however SST did not correlate with latitude. Total Sargassum biomass 
(g/m2), thallus biomass and maximum height were significantly higher at cooler sites. By contrast, fronds were significantly 
larger, more elongated and with more serrated edges at warmer sites. Given the capacity of habitat-formers to mitigate 
environmental stressors, a better understanding of the relationships between functional traits and latitude is important to help 
predict community responses to a warming ocean.

 

Metabarcoding the Gulf of Carpentaria, utilizing DNA-
barcoding to describe benthic community structure in 
far North Queensland estuaries 
Sarah Stephenson1, Daniel Gorman2, Joey Crosswell3, James McLaughlin2, Cassie Schwanger4, Geoff Carlin3 and Dion Frampton4

1  CSIRO Oceans and Atmosphere, Locked Bag 2007, Kirrawee NSW, 2232, Australia
2  CSIRO Oceans and Atmosphere, IOMRC, 64 Fairway, Crawley, WA, 6009 Australia
3  CSIRO Oceans and Atmosphere, 41 Boggo Road, Dutton Park QLD 4102
4  CSIRO Oceans and Atmosphere, 3 Castray Esplanade, Battery Point TAS, Australia 7004 

The dynamic coastal features of the Gulf of Carpentaria are thought to lead to major differences in ecosystem function relative 
to other Australian estuaries. The regions estuaries are typically composed of several habitats, including mangroves, seagrass, 
salt pans and mud flats, and the cumulative influence of these components, defines the role of estuaries in biogeochemical 
cycles. Little research has been undertaken on the benthic ecology of these estuarine systems in Australia.

Applying metabarcoding (a highly sensitive DNA based method for detecting biological presence and absence data) 
targeting 18S rDNA (a broad eukaryotes target gene) we investigated the changes in eukaryotic infauna and micro-eukaryote 
assemblages across different coastal vegetation types in four estuaries of varying physicochemical properties. Of key interest 
was the relationship between vegetation habitat type and benthic eukaryotic community structure. Here we present the 
metabarcoding sequencing results and identify key indicator taxa. The DNA derived community composition data was related 
to environmental variables of pH, TOC, DO, salinity and TSS.
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Food resource partitioning among three key fishery 
species in the Walpole-Nornalup Estuary
Kyle Stewart1, Fiona Valesini1 and Christopher Hallett1

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, South St, Murdoch, WA, 6150 

Fish dietary studies are crucial for enhancing our understanding of ecosystem food web dynamics, which is integral for 
conservation purposes. This study aimed to assess the extent of trophic resource partitioning among three con-familial 
(Sparidae) fishery species (Black bream Acanthopagrus butcheri, Tarwhine Rhabdosargus sarba and Pink snapper Chrysophrys 
auratus) within an area and time of year in which they all co-occur in the Walpole-Nornalup Estuary, south-western Australia. A 
total of 186 full guts were examined across three size classes (0-150 mm; 150-250 mm; >250 mm total length). Stable isotope 
analysis was also conducted on muscle tissue samples to understand the primary energy sources and relative trophic levels 
of each species. The largest dietary differences occurred between the omnivorous, estuarine A. butcheri and the carnivorous, 
marine C. auratus. Significant ontogenetic dietary shifts were identified for R. sarba and to a lesser extent A. butcheri, with 
both species consuming more plant material with increasing size. Overall, however, dietary differences among both species 
and size classes were relatively small, indicating considerable overlap. Given the potential impacts on the productivity of these 
fishery species, its suggested that their diets, distribution and abundance are monitored to ensure sustainable fisheries in the 
Walpole-Nornalup into the future. 

 

A call for conservation-welfare in marine mammal 
management
Karen A Stockin1

1  Massey University, Private Bag 102 904, Auckland, New Zealand, 0745  

Increasingly, human activities influence not only the survival and fitness of marine mammal populations but notably, the 
welfare of individuals comprising those populations. While current conservation techniques typically prescribe only to 
utilitarian, population-level approaches, there is growing recognition of the need to further evaluate impacts to individuals. 
Using both recently published and newly evolving cetacean conservation initiatives as examples, I examine the use of welfare 
indices to explain how real-time individual effects can serve to benefit not only welfare but conservation outcomes. Using 
the peer-reviewed literature, I further address how and why ‘non-lethal disturbance’ and ‘chronic stress’ are commonly 
used labels to describe individuals experiencing negative welfare states. While assessing synergies between the historically 
disparate scientific disciplines of conservation biology and animal welfare science, I propose the need for a paradigm shift to 
conservation-welfare in the practice of marine mammal management. 
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Ports and the Role of Transparent Engagement in the 
Preservation of the Blue Economy
Nicki Stokes1, Kevin Kane1 and Andy Symonds2

1  North Queensland Bulk Ports Corporation, Waterfront Place, Mulherin Drive, Mackay Harbour, QLD 4740
2  Ports and Coastal Solutions Pty Ltd, Burleigh Heads, QLD 4220 

Ports have been the single most important economic driver in many countries, to the extent that most of the major cities of 
the world have developed alongside a commercial port (PIANC, 2014). Being an island nation, this is particularly relevant for 
Australia with over 99% of all imports and exports coming through our ports. 

Long standing members of the traditional “blue economy”, ports are intergenerational assets that must be sustained for future 
generations. Ports must continue to be maintained, developed and modernised to support the demands of an ever-increasing 
population and demands of modern society, whilst managing the complex interface of the terrestrial and aquatic ecosystems 
in which they operate.  

The port sector invests significantly in environmental monitoring to inform ongoing best-practice management. In this area North 
Queensland Bulk Ports Corporation (NQBP) is considered an industry leader and will discuss the extent of their commitment.

Long-term, ongoing and robust data sets are being used by NQBP to develop locally relevant environmental thresholds 
for managing water quality. Turning complex statistics into a useful and transparent means of communication has been a 
challenge we have risen to. 

 

Climatically-driven seagrass declines in Shark Bay 
World Heritage Area
Simone Strydom1,2, Kathy Murray1,3, Shaun Wilson1,4, Bart Huntley3, Michael Rule1, Michael Heithaus5, Cindy Bessey6, 
Derek Burkholder5, Thomas Holmes1 and Alan Kendrick1

1  Marine Science Program, Department of Biodiversity, Conservation and Attractions, Kensington, WA 6151, Australia
2  Centre for Marine Ecosystems Research and School of Science, Edith Cowan University, Joondalup, WA 6027, Australia 
3  Remote Sensing and Geographical Information Systems, Department of Biodiversity, Conservation and Attractions, Kensington, WA 6151, Australia
4  Oceans Institute, University of Western Australia, Crawley, WA 6009, Australia
5  School of Environment, Arts, and Society, Florida International University, North Miami, FL, USA
6  CSIRO, Oceans and Atmosphere, Indian Ocean Research Centre, Crawley, WA 6009, Australia  

Shark Bay contains some of the most diverse and extensive seagrass meadows in the world. We aimed to analyse data from 
DBCA’s Marine Monitoring Program to illustrate the extent of spatial and temporal changes caused by a marine heatwave (peak 
SST were 2-5°C warmer than average) that occurred during the 2010 austral summer. By completing supervised classification 
of satellite imagery from 2002, 2010, 2014 and 2016, we were able to determine whether baseline levels of change (2002-2010) 
differed to those following the heat wave (2010-2014) and assess subsequent decline or recovery (2014-2016). Additionally, 
SST data were used to determine which metrics best explained seagrass change in association with the heatwave. 51% of 
seagrass habitat was disturbed across the World Heritage Area, with a complete loss of 37% (from seagrass to sand) occurring 
between 2010 and 2014, predominantly in the western gulf, with partial recovery only evident in localised regions. In-situ 
surveys also indicate a decline in shoot density and shift in community composition after 2010. The work demonstrates the 
value of combining mapping and in-situ measurements, to assess seagrass condition and associated changes in ecosystem 
function; thereby providing knowledge to inform management and refine practices to improve conservation efforts. 
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Topographic Controls on Monsoonal Transport 
Pathways in the Northern Indian Ocean
Danielle Su1, Sarath Wijeratne1 and Charitha Pattiaratchi1

1  Oceans Graduate School, The University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 6009 

Flow topography interaction between islands and the seasonally reversing monsoonal currents of the Northern Indian Ocean 
generate complex wakes that can enhance the biological productivity around islands. This phenomenon is often referred to as 
the Island Mass Effect (IME) and is recognized for its role as an ecosystem generator. Through an integrated approach using 
satellite imagery, available in-situ measurements and a high resolution (~3km) numerical model, locations of the IME were 
identified along with major transport pathways that may facilitate connectivity of the IME between islands. Idealized numerical 
experiments were then performed to examine the sensitivity of these pathways to changes in topographical complexity of the 
islands. Results revealed that the transport pathways between the Maldives to Sri Lanka extended to depths of 150m during 
the Northeast Monsoon. However, during the Southwest Monsoon, the major transport pathways between these islands were 
less stable and was only effective in linking Maldives to Sri Lanka for the upper 50m of the water column. Furthermore, the 
idealized experiments showed that changes in the Maldives bathymetry significantly affected advection of the IME during the 
Southwest Monsoon and reduced upwelling intensity around the south point of India and Sri Lanka. 

 

New guidelines on dredge plume modelling for 
environmental impact assessment
Chaojiao Sun1,2, Paul Branson1,2,3, Des Mills2,4 and Jo Myers1,2

1  CSIRO Oceans and Atmosphere, Perth, WA 
2  Western Australian Marine Science Institution
3  The Oceans Institute, University of Western Australia, Perth, WA
4  Independent Advisor 

An environmental impact assessment (EIA) is required for the proponents of major capital dredging campaigns in sensitive 
marine environment in Australia. The EIA is mainly based on the results of far-field numerical modelling of dredged sediments, 
when combined with ecological thresholds, to provide the basis for predicting the extent, intensity and duration of the impacts 
on the marine benthic communities due to exposure to sediment plumes fromthe proposed dredging activities. However, a 
robust prediction at the EIA stage is challenging due to unknown dredging plan and method, a lack of baseline data, uncertainty 
in source term estimation, natural variability in large-scale meteorology and oceanic forcing, and inherently complex sediment 
transport processes.

We have developed a new guideline document on dredge plume modelling based largely on the outcome from two research 
themes from the Western Australia Marine Science Institution (WAMSI) Dredging Science Node, which predict and characterize 
pressure field. The objectives of the guidelines are to provide increased confidence, timeliness and efficiency to the impact 
assessment process through recommendations on improved modelling practices, better data collection and record keeping. 
We have synthesized literature review, a case study of an actual dredging campaign, idealised model experiments, and expert 
knowledge to develop the guidelines.
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25+ Years of the Southern Ocean Continuous Plankton 
Recorder program
Kerrie Swadling1,2, Graham Hosie3, Taha Cowen1, Kunio Takahashi4, John Kitchener3, Peter Strutton1 and So Kawaguchi2,3

1  Institute for Marine and Antarctic Studies, University of Tasmania, Castray Esplanade, Battery Point, TAS 7001, Australia
2  Antarctic Climate & Ecosystems Cooperative Research Centre, Private Bag 80, Hobart, TAS 7001, Australia
3  Australian Antarctic Division, Channel Highway, Kingston, TAS 7054, Astralia
4  National Institute of Polar Research, 10-3, Midori-cho, Tachikawa-shi, Tokyo 190-8518, Japan 

The Southern Ocean Continuous Plankton Recorder (CPR) program has been operating since 1991. The CPR is deployed from 
re-supply vessels from ~ 45° South to the ice edge each Antarctic season, and data have been collected during spring, summer 
and autumn. Over 14,000 records exist and are held by the Australian Antarctic Data Centre and the AODN. The data are being 
used to map biodiversity of plankton in the region as well as monitor the health of the Southern Ocean through studies of 
regional, seasonal, interannual and long-term variability in plankton patterns. Changes in plankton abundances and patterns 
are expected to have a significant effect on the rest of the ecosystem, as zooplankton are the key prey of a range of predators 
from fish to seabirds and whales. Modes of climate variability (particularly ENSO and SAM) are influencing zooplankton 
abundances over short time scales, over a large expanse of the Indian sector of the Southern Ocean. Direction and magnitude 
of influence are not uniform and highlight the need for greater mechanistic understanding of the relationships observed.  

 

Partitioning of red snappers diet between species and 
life stages analysed by DNA metabarcoding
Miwa Takahashi1, Joseph DiBattista1,2, Stephen Newman1,3, Corey Wakefield1,3, Simon Jarman1, Euan Harvey1 and Michael Bunce1

1  School of Molecular and Life Sciences, Curtin University, Kent Street, Bentley, Perth, WA, 6102
2  Australian Museum Research Institute, Australian Museum, 1 William Street, Sydney, NSW, 2010
3  Department of Primary Industries and Regional Development, 39 Northside Drive, Hillarys, WA, 6025  

Diet analyses of fishery target species provide important information on trophic links, niche partitioning, and the significance 
of non-commercial marine taxa to fisheries. The genetic technique, called DNA metabarcoding, was applied in this study in 
order to examine the diet composition of juvenile and adult red snappers, Lutjanus malabaricus and Lutjanus erythropterus, 
collected using trawl nets from Pilbara coast in Western Australia. Diet partitioning between the species within the adult stage 
was identified despite their shared habitat and similar demographic biology. Within the juvenile stage, the diet composition 
of L. malabaricus and L. erythropterus were similar to each other, whereas they were significantly different from those of adult 
stages. A variety of crustaceans were identified from  L. malabaricus adults, whereas the major prey source of L. erythropterus 
adults and the juveniles for both species were consistent with fish taxa. Most of the prey items were identified to low taxonomic 
levels (genus and species), highlighting the robustness of eDNA metabarcoding for dietary analyses. This study was the first to 
identify diet partitioning between life stages and species of red snappers, thus providing important information for ecosystem-
based management strategies. 
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Temporal analysis of infaunal assemblages from South 
Australian aquaculture zones
Jason Tanner1 

1  SARDI Aquatic Sciences, PO Box 120, Henley Beach, SA. 5022 

Infaunal data collected as part of South Australian aquaculture environmental monitoring programs from 2005 to 2014 show a 
range of spatial and temporal patterns.  Samples were collected from a range of sites within Spencer Gulf, and analysed using a 
series of DNA assays to determine relative abundance of key taxa known to be abundant in the region and responsive to organic 
enrichment from aquaculture. The geographic patterns seen suggest that infaunal patterns change from the bottom of Spencer 
Gulf to the top, which is not unexpected given the substantial environmental differences in this large inverse estuary. There is 
also substantial small-scale variation between individual sampling sites. However, there were no detectable differences between 
sites in the vicinity of Port Lincoln, and in particular, there was no difference between control and compliance sites, indicating 
no detectable impacts of aquaculture. The temporal patterns seen are suggestive of a response to larger-scale environmental 
changes, such as related to ENSO or PDO, although substantially longer time-series would be required to confirm this. 

 

Bugs boosting blue carbon: enhancing seagrass 
restoration with microorganisms
Flavia Tarquinio1,3, Mathew Vanderklift1, Oliver Berry1, Andrew Bissett1 and Gary Kendrick2

1  Commonwealth Scientific and Industrial Research Organization (CSIRO), 64 Fairway, Crawley, WA, 6009
2  The University of Western Australia, 64 Fairway, Crawley, WA, 6009
3  Environomics Future Science Platform, CSIRO 

Globally, seagrass restoration is attracting enormous effort because of the significant environmental services that these 
habitats provide, for example carbon dioxide sequestration, fishery production and coastal protection. In the face of global 
threats, management can aim to enhance the resilience of seagrasses, yet, the cost can be high and success is variable.

In terrestrial ecosystems, inoculations of plant seeds with specific microorganisms have successfully lead to higher plant 
survival rates by conferring resistance to abiotic stressors. Surprisingly, contrary to our knowledge of the terrestrial field, no 
evaluations of the potential of microorganisms for marine plants has been tested yet. 

We are characterising the endophytic community of temperate and tropical seagrasses (comprising flowers, fruits, seeds, 
leaves and roots) as foundation for the identification and selection of strains that will alleviate marine plant stress.

In this study, we present for the first time the endophytic community of flowers, both male and female, fruits and seeds of 
Halophila ovalis collected from the Swan River, Perth. Plant samples were surface sterilized, DNA was extracted and sequenced 
for 16S rRNA and ITS2. 

Understanding seagrass seed microorganisms, and the possibility of manipulate them, could offer a new way to improve 
seagrass resilience and increase restoration success. 
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Should it stay or should it go? Informing 
decommissioning decisions through the National 
Decommissioning Research Initiative
Andrew Taylor1 and Peter Macreadie2

1  National Energy Resources Australia, 26 Dick Perry Avenue, Kensington, WA, 6151
2  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, 221 Burwood Hwy, Burwood, VIC, 3125 

Associated with the decades-long growth of Australia’s oil and gas industry, Australia’s oceans currently host more than  
$30 billion of petroleum infrastructure, including 36 fixed platforms, 3,484 kilometres of pipeline and more than 900 wellheads.

We are only just beginning to understand the ecological diversity that results from leaving this infrastructure in our oceans for 
decades. However, a new consideration is on the horizon. Under Australian Federal law, all oil and gas infrastructure needs to 
be removed from the ocean unless it can be demonstrated that alternative decommissioning options, such as leaving in place, 
will deliver superior benefits. 

Supported by Woodside, Shell, Chevron, ExxonMobil, BHP, Santos, ConocoPhillips and Vermilion Oil and Gas, the National 
Decommissioning Research Initiative (NDRI) will allocate an initial budget of approximately $2.3 million to commission 
independent research to improve our understanding of how the marine environment interacts with oil and gas infrastructure. 
Key areas of focus include fish and habitat association with structures; degradation of materials and contaminant impact; and, 
social and economic value associated with structures.

This presentation will discuss the establishment of the NDRI, research priorities and the efforts to maximise independent 
outcomes through an Independent Scientific Advisory Board, Chaired by A/Prof Peter Macreadie.

 

Sediment Impacts and the Role of Algal Turfs in 
Sediment Dynamics on Coral Reefs
Sterling B. Tebbett1, Francois X. Latrille1, Steven W. Purcell2 and David R. Bellwood1

1  ARC Centre of Excellence for Coral Reef Studies; and College of Science and Engineering, James Cook University, Townsville, QLD, 4811, Australia
2  National Marine Science Centre, Southern Cross University, Coffs Harbour, NSW, 2450, Australia 

Sediment fluxes associated with dredging can have profound impacts on the functionality of coral reef ecosystems. While 
major advances have been made in predicting and monitoring the impacts of dredging-derived sediments on reefs, this has 
largely focused on suspended sediments and sedimentation. When sediments fall out of suspension and accumulate on the 
reef benthos they are often believed to be out of the system. However, it is at this point when sediments can become trapped 
and bound within epilithic, reef-based, algal turfs. Such turfs are often the dominant benthic covering on reefs, representing a 
critical interface associated with key reef processes. In this talk I will discuss how novel sampling strategies allowed us to place 
the accumulation of sediments in algal turfs in perspective relative to suspended sediments and sedimentation. We revealed 
that algal turfs have a marked propensity to rapidly accumulate sediments, and that they contain the largest reservoir of 
sediments on reefs. In addition, I will discuss recent experimental findings of how increases in algal turf sediments can alter 
ecosystem functions and, potentially, reef fisheries. Ultimately this talk will highlight the need to consider algal turf sediments 
when predicting or monitoring the impacts of dredging.
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Sediment dynamics along the Ashburton coast
Sira Tecchiato1, Mick O’Leary2 and Victoria Cousins2

1  BMT WA, 20 Parkland Rd, Osborne Park, WA 6017
2  The University of Western Australia, School of Earth Sciences, M004, Perth, WA 6009 

Understanding coastal evolution trends is fundamental for long term planning, supporting several management applications 
including infrastructure development, dredging operations and sea level rise adaptation. The sediment budget approach to 
shoreline evolution studies allows to identify sediment sources and transport pathways, providing regional information on long 
term sediment dynamics that are particularly valuable for planning purposes.

The low-standing coastline within the Shire of Ashburton in the Pilbara region of Western Australia, benefits from an abundant 
sediment supply from the Ashburton River. Sediment transport to the east dominates the regional coastal processes, with 
localized carbonate sediment supply also found. The coastline is dynamic, with mobile sand bars characterizing the areas 
surrounding the creeks and delta system. Short-term beach changes occur along the town beaches where bedrock platforms 
control sediment movement. Whilst infrastructure influence the beach systems with localized changes occurring along the 
coast, abundant sediment supply is likely to minimize beach loss in the long term. 

 

Colonisation in a South Western Australian Artificial 
Reef: A Rehabilitation Study
Sophie Teede1,2 and Mike van Keulen2

1 Busselton Jetty, 3L Queen Street Busselton, WA, 6280
2 Murdoch University, South Street Murdoch, WA, 6150 

In March 2015, timber jetty piles beneath Busselton Jetty, Western Australia were wrapped with a protective wrap, MarineGard 60 
to reduce the impact of biological attack from marine borers. Application of the wrap, involved scraping and high-pressure blasting 
to remove established marine fouling communities from timber piles. Busselton Jetty supports a diverse marine ecosystem of 
over 300 species and is a well-known recreational fishing and diving site. To remediate environmental damage caused by the 
wrapping, a rehabilitation method was established. ‘Corals of opportunity’ fragments were attached to wrapped jetty piles. 
Fragments used for the restoration included a range of invertebrate species of soft corals, sponges and ascidians. Biomass and 
percent cover varied significantly among pile treatments, with rehabilitated piles showing similarity to naturally fouled jetty piles. 
Very low biomass was observed on MarineGard 60 wrap and little habitat complexity was created by those organisms colonising 
this substrate. Diversity indices showed the soft coral Carijoa sp. dominates the natural state fouling community but this reduces 
overall diversity; dominance of this species was emerging in rehabilitated piles. Diversity was higher among rehabilitated and 
wrapped piles as the disturbance returned the fouling community to an earlier state of succession with high competition. 
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Sustainable Fisheries: Bridging the Gap Between 
Legislation and Implementation
Danai Tembo1 

1  Nelson Mandela University, PO Box 77000, Port Elizabeth, 6031, South Africa 

South Africa’s marine and coastal resources are rich, diverse national assets that represent an important interface of human 
activity, socio-economic influence and ecological diversity. The exclusive economic zone (EEZ) has rich fishing grounds which 
supports an industry that makes significant contributions to the economy and provides hundreds of thousands of jobs. Use 
of this resource rich ocean space has increased over time and the challenge for South Africa is finding a balance between 
protecting the ocean space while simultaneously encouraging research, investment and use of the ocean resources in a manner 
that will contribute to economic upliftment and job creation. In order to maintain sustainable use of such a valuable resource, 
the Marine Living Resources Act was enacted in 1998. The Act is very comprehensive and aims to ensure sustainable utilisation 
of marine living resources in a manner that is beneficial to all citizens. However, previous studies show that the country faces 
great legislation implementation problems that extend beyond marine living resource legislation. This study identifies an urgent 
need to find better ways to bridge the gap between legislation and implementation. Recommendations made include changes to 
management and administrative structures, amendments to legislation and improvements in policing and enforcement strategies. 

 

Combined Effects of Ecosystem Complexity and 
Connectivity on Functional Diversity
Sarah Thackwray1,2, Ben Gilby1,2, Christopher Henderson1,2 and Andrew Olds1,2

1  School of Science and Engineering, University of the Sunshine Coast, Maroochydore DC, Queensland, 4558
2  The Animal Research Centre: health + ecology + conservation, University of the Sunshine Coast, Maroochydore DC, Queensland, 4558 

The joint effects of ecosystem complexity and connectivity structure the diversity and abundance of assemblages in terrestrial, 
freshwater and marine landscapes. These features also modify the distribution of ecological functions and functional diversity 
on land, but their potential functional effects are rarely measured in the sea. This study tested for combined effects of ecosystem 
complexity and connectivity on functional diversity across six coastal ecosystems in Moreton Bay, Australia. Fish were sampled 
with baited camera arrays at 8-10 sites in each ecosystem, and were divided into functional groups using traits that describe 
variation in their ecology, diet and morphology. Functional diversity was indexed with multiple metrics that explain variation 
in trophic niche space. Functional diversity was influenced by the combined effects of ecosystem complexity and seascape 
connectivity. It was greatest over seagrass and coral reefs, which supported diverse fish assemblages and species from all 
functional groups. Seagrass linkages had the largest effect and were correlated with greater functional diversity over other 
seagrass meadows and coral reefs. Management programs that seek to promote diversity and enhance ecosystem functioning 
in coastal seascapes might, therefore, experience greater success by prioritising the conservation of structurally complex 
ecosystems that are tightly linked to large seagrass meadows.
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Assessing Pelagic Communities at Ascension Island 
Seamounts
Christopher Thompson1, Jessica Meeuwig1, Sam Weber2, Andrew Richardson2, Judith Brown2, Nigel Hussey2 and Paul Rose4

1  University of Western Australia, WA
2  Ascension Island Government, Conservation and Fisheries Department, Ascension Island, United Kingdom
3  University of Windsor, Canada
4  National Geographic Pristine Seas, USA 

Large pelagic fishes such as sharks, billfish and tunas are important both ecologically and economically. However, their 
transnational distributions, life history characteristics and high commercial value make them vulnerable to overexploitation 
and difficult to manage. One way to protect these species from overexploitation is through the implementation of marine 
protected areas (MPAs).

In 2016, the UK Government announced the Blue Belt Initiative, a programme targeted at increasing marine protection in its 
overseas territories. In one such territory, Ascension Island, at least half the exclusive economic zone (EEZ) is to be designated 
no-take. In order to inform the placement of these boundaries, we first investigated three seamount features in Ascension 
Island waters using mid-water Baited Remote Underwater Video Systems (BRUVS). 

The two relatively shallow seamounts with summits at 77 m and 100 m exhibited a zone of increased diversity and abundance 
of epipelagic species within 10 km of the summit. No effect was observed at the third, deeper, seamount with a summit at 265 
m. Inter-species differences in distribution were also observed. 

Our results, combined with those from concurrent tagging studies suggest that placing large areas of protection around 
shallow seamounts will confer protection on the species aggregating in these areas. 

 

10-year trends in coral assemblages at Ningaloo Reef 
reveal different responses in reef flat and reef slope 
communities
Damian Thomson1, Michael Haywood2, Melanie Trapon1, Anna Cresswell1, Cindy Bessey1, Russ Babcock2, Mathew Vanderklift1, 
Richard Pillans1 and Fabio Boschetti1

1  CSIRO Oceans and Atmosphere, IOMRC building, Crawley WA 6009
2  CSIRO Oceans and Atmosphere, EcoSciences Precinct, Brisbane, Qld 4001 

Considerable research on coral reefs has documented declines in the total percentage cover of hard corals. However, monitoring 
total coral cover alone provides little insight into changes in the taxonomic or functional composition of coral assemblages. 
Using Multivariate Auto-Regressive State-Space modeling, we assessed the rate and direction of change within coral genera and 
functional groups on the reef flat and reef slope at Ningaloo Reef between 2006 and 2016. We found significant differences in the 
response of coral assemblages among habitats. Declines in overall hard coral cover, dominant (Acropora) and non-dominant coral 
genera (Favia) were recorded on the reef flat while hard coral and most coral genera remained stable on the reef slope. Changes 
in functional groups also differed between the two habitats with weedy, competitive and generalist corals all decreasing on the 
reef flat while only weedy corals decreased on the reef slope. We suggest future monitoring should incorporate observations 
from multiple habitats to better understand the reef-scale response of coral assemblages to future environmental change.
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The bio-physical drivers of the 3D movements of 
whale sharks at Ningaloo Reef
Michele Thums1, Paul Thomson2, Luciana C Ferreira1, Patti Virtue3, Samantha Andrzejaczek1, Andrew Brierley4, Kim Brooks1, 
Lilian Lieber5, Chari Pattiaratchi2, Chloe Power3, Ben Radford1, Simon Spagnol1, Heather Vance4 and Mark Meekan1

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, University of Western Australia
2  Ocean Graduate School and the UWA Oceans Institute, University of Western Australia
3  Institute for Marine and Antarctic Studies, University of Tasmania, Australia
4  School of Natural and Built Environment, Queen’s University Marine Laboratory, Northern Ireland
5  Queen’s University Marine Laboratory, Northern Ireland 

There are few studies of the fine scale use of Ningaloo Reef by whale sharks and the biophysical drivers of their movements. In 
2017 and 2018 whale sharks were tracked in the region around Point Cloates with animal borne accelerometers, video cameras 
and Fastloc GPS. We simultaneously collected data on the physical and biological environment via ship-based and Slocum 
glider surveys. The sharks utilised areas where cooler and more saline (≤ 27.4 oC 35.17 psu) coastal waters occurred inshore of 
the Leeuwin Current (27.8 oC and 35.07 psu) and with chlorophyll concentrations more than three times as high as within the 
Leeuwin Current (1.5 µg l-1 compared to <0.49 µg l-1) i. Calanoid copepods were the most common zooplankton taxa, with a 
density of 4.71 individuals per litre (L) followed by cyclopoid copepods (2.09/L) and the krill Pseudeuphausia latifrons (1.89/L). 
Histograms of shark depth use were multimodal with peaks at the surface, and around 40 and 60 m which matched with distinct 
prey fields detected acoustically and with nets along the 40 to 60 m depth contour, which was characterised by pronounced 
bathymetric features. This matched a high density band of chlorophyll evident around 20-60 m depths in the glider survey. 

 

Electronic tagging detects illegal fishing in a large 
marine reserve
David M. Tickler1, Aaron B. Carlisle2, Taylor K. Chapple3, David J. Curnick4, Jonathan J. Dale3, Robert J. Schallert3, 
Jessica J. Meeuwig1 and Barbara A. Block3 

1  School of Biological Sciences, University of Western Australia, 35 Stirling Highway, Crawley, Perth, WA 6009, Australia
2  School of Marine Science and Policy, University of Delaware, Lewes, DE 19958, USA
3  Hopkins Marine Station of Stanford University, Pacific Grove, CA 93950, USA
4  Institute of Zoology, Zoological Society of London, Regent’s Park, London NW1 4RY, UK 

We present a case study illustrating the potential of electronic tagging to detect illegal fishing of reef sharks in the British Indian 
Ocean Territory marine reserve (BIOT-MR). Illegal fishing presents a major challenge to ocean conservation, negatively impacting 
both fisheries and conservation management goals. Policing illegal fishing activity remains difficult, requiring significant resources 
to be effective. Satellite-based remote sensing techniques, for example, can provide evidence that vessels are operating in closed 
locations or behaving in ways that suggest illegal fishing, but this alone may not be sufficient to confirm illegal activity. 

Analysis of acoustic tagging data from the BIOT-MR indicates that illegal fishing in December 2014 resulted in the removal of 
15 tagged reef sharks from a study population of 45, corresponding to a total catch of over 2000 sharks. Whilst ‘detection’ 
occurred after the event in this case, it shows the potential for animal-borne telemetry to detect and locate illegal fishing. 
Importantly, fewer than 50 active tags were apparently sufficient to detect the illegal activity, possibly because the species 
tagged were a primary target of illegal fishers. ‘Animal sentinels’ fitted with GPS-enabled tags, combined with drones and 
other novel technology, may offer great potential to efficiently enhance marine reserve enforcement.
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Hitting the target – taking a closer look at reporting 
on the Swan Canning
Kerry Trayler1 and Peter Adkins1

1  Department of Biodiversity, Conservation and Attractions, 17 Dick Perry Avenue, Kensington, WA 6151 

Western Australia’s Swan Canning Riverpark is renowned for its natural beauty and cultural significance and is an integral part 
of Perth’s landscape and economy. The Riverpark is protected by the Swan and Canning Rivers Management Act 2006 and 
regular reporting against targets for the system is a requirement under that Act.

A systematic approach to the monitoring and reporting on the waterway was established in 1995. Today, that monitoring 
program tests 29 fixed sites each week as part of a routine surveillance program. Additional samples are taken for estuary 
KPI’s which have been reported annually in the public domain against targets for surface chlorophyll-a and oxygen across 4 
zones for over a decade. In the 2016-17 Swan River Trust Annual Report, the estuary only passed one of eight targets, sparking 
an outcry in the community. But is the estuary as bad as these results suggest? This presentation looks at the way we report 
publicly on the river system and teases out the information behind 10 years of KPI data comparing it with other measures of 
‘health’ to provide an holistic look at the waterway and considers how we report on this heritage icon into the future.

 

Whale carcass beach burials and potential shark 
attraction: Using beach groundwater to trace 
decomposition leachate plumes
James Tucker1, Isaac R. Santos1, Kay L. Davis1 and Paul A. Butcher1,2

1  National Marine Science Centre, Southern Cross University, Coffs Harbour, NSW, Australia
2  New South Wales Department of Primary Industries, National Marine Science Centre, Coffs Harbour, NSW, Australia 

The beach burial of stranded whale carcasses has been an accepted disposal option in Australia for over 60 years. Recently 
however, public perception that the burial of whale carcasses has the potential to attract sharks to the surf has bought the safety 
of the practice into question. We used sediment mesocosms and a manipulative beach burial to investigate decomposition 
leachate from whale carcass burials. Sediment mesocosm experiment indicated that carcasses can be a localised source of 
dissolved organic carbon, phosphate and ammonium to groundwater. The spatial reach of the leachate plume was <2.5 m, the 
temporal stabilisation occurred over 100–300 days. No significant chemical signals were observed under a beach buried carcass, 
implying that groundwater can effectively attenuate decomposition plumes. Results can support management of whale carcass 
strandings as they suggest the potential size and scale of leachate plumes. For conditions similar to our one-directional, fast-
flowing sediment mesocosm generating extreme contamination, it is unlike that any leachate from a burial >25 m from high-
tide mark would reach the ocean. Therefore potential for whale carcass beach burials to attract sharks would require specific 
conditions not experienced during our experiment and which managers could account for when locating potential burial sites.
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People, policy and place: a new environmental 
stewardship framework reveals motivators, measures 
and strategies for engagement
John Turnbull1, Yolana Kajlich, Graeme Clark and Emma Johnston

1  University of New South Wales 

The human footprint on earth is now so great that we are in the position of stewards of nature – whether we like it or not. 
With increasing calls for effective environmental stewardship, more research is required to understand stewardship behaviour 
including motivators and outcomes. In this study, we use mixed methods to develop a stewardship framework based on 
people, policy, place. We propose an indicator for measuring stewardship behaviour and reveal four significant predictors of 
stewardship. We identify the characteristics of high stewardship people and the values that motivate them. Finally, we propose 
a strategy for improving environmental stewardship comprising six actions. This study has important implications for the 
management of social-ecological systems now and in the future.

 

Restocking and atypical climatic conditions markedly 
influence the abundance of an obligate estuarine 
penaeid
James Tweedley1, Neil Loneragan1, Brian Poh1, Jason Crisp1, and Kerry Trayler2

1  Murdoch University, 90 South St, Murdoch, WA, 6150 
2  Department of Biodiversity, Conservation and Attractions, Bentley Delivery Centre, WA, 6983 

Aquaculture-based enhancement was employed help restore stocks of the Western School Prawn (Metapenaeus dalli) in 
the Swan-Canning Estuary. Between 2012/13 and 2015/16, 4.5 million hatchery-reared postlarval prawns were released into 
the estuary and the density of M. dalli recorded monthly during the breeding season (October-March) in five years between 
2013/14 and 2017/18. Densities and egg production in nearshore and offshore waters increased successively during the first 
three years with percentage increases of 58 and 109 for density and 1,912 and 124 for egg production, respectively. However, 
following localised hypoxic events and atypically low air and water temperatures in autumn and winter 2016, respectively, 
M. dalli density in both water depths decreased by >90% and egg production by 85% compared to pre-restocking levels 
(2013/14). Moreover, atypical summer rainfall in 2017 led to extensive and persistent hypoxic, and, in the following breeding 
season, densities reached only 4% those in 2013/14, with a similar albeit slightly less pronounced reduction in egg production. 
While the abundance of M. dalli, which completes its lifecycle within the estuary, changed markedly, that of another large 
penaeid (the Western King Prawn Penaeus latisulacatus), which spawns in marine waters and whose juveniles use the estuary 
as a nursery area, remained more consistent. This highlights the implications of using aquaculture-based enhancement for 
obligate estuarine species. 
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Integrating Satellite-Derived Bathymetry (SDB) in 
Collaborative Seafloor Mapping Projects 
Emily Twiggs1,2, Magnus Wettle1, Halina Kobryn3, Andrew Heyward4, Elizabeth Johnstone5, Carol Lockhart6 and Helen Neil7

1  EOMAP Australia, Level 2, 14-20 Aerodrome Road, Maroochydore, QLD, 4558
2  Curtin University, Kent Street, Bentley, WA, 6102
3  Murdoch University, 90 South Street, Murdoch, WA, 6150
4  AIMS, Indian Ocean Marine Research Centre, UWA, Crawley, WA, 6009
5  iXblue, North Road, Wynnum West, QLD, 4551
6  Geomatics Data Solutions, 5920 NE Ray Circle, Hillsboro, OR, 97124 USA
7  NIWA, 301 Evans Bay Parade, Hataitai, 6021, Wellington, New Zealand 

Satellite-Derived Bathymetry (SDB) is a rapid, accurate and cost-effective surveying tool for seafloor mapping that does 
not require field data. The demand for accessing high-resolution shallow water bathymetry and the ability to map alongside 
other sensors to optimise survey campaigns, has increased the uptake of SDB significantly. One of EOMAP’s first collaborative 
projects in 2006, used Airborne Hyperspectral imagery (HyMap) for bathymetry and habitat mapping at Ningaloo Reef. It was 
a combined effort to develop a baseline understanding of the geophysical and biological nature of the seafloor, supporting 
marine science and marine park management. The most complex collaborative seafloor mapping survey in New Zealand, 
was undertaken at Marlborough Sounds in 2018 for hydrographic and scientific outcomes. SDB was used during the planning 
phase for the multibeam survey and provided bathymetry for areas inaccessible by other methods. The world’s first multi-
sensor hydrographic seafloor mapping campaign utilising SDB, Aerial LiDAR bathymetry (ALB) and multibeam, successfully 
mapped a 350,000 km2 area in the Tongan archipelago during 2017-18. This sophisticated, multi-sensor approach allowed 
project partners to keep on schedule and within budget, added a high degree of safety and efficiency, and was an effective 
demonstration of how these technologies are complimentary to each other.

 

Monitoring Indigenous Sea Country: building a baseline 
for traditional and scientific partnerships in Australia
Jim Underwood1, Kylie Cook1, Katherine Cure 1,2, Harriet Davies1,2, Libby Evans-Illidge1, Traceylee Forester1, Jackie Gould1,3, 
Azton Howard4,5, Daniel Oades4,5, Mathew Wyatt1 and Martial Depczynski1,2

1  Australian Institute of Marine Science, Townsville Australia
2  University of Western Australia, Crawley Australia 
3  Charles Darwin University, Darwin Australia
4  Kimberley Land and Sea Council, Broome Australia
5  Bardi-Jawi Land and Sea Rangers, Ardyaloon Australia 

The ‘Old Way’ practices of Australia’s Indigenous peoples have sustainably managed the biodiversity and abundance of 
sea country resources for many thousands of years. In the Anthropocene however, marine environments are experiencing 
increasing cumulative pressures from many sources including coastal and industrial development, overfishing and climate 
change. The ‘New Way’ of modern marine science has developed technologies and methods to track and monitor the impacts 
of many of these pressures to inform western management agencies. However, scientists usually lack the detailed place-
based knowledge which many Indigenous Australians have evolved through a deep and long-term connection to country. 
Likewise, it is a challenge for Indigenous peoples to understand the underlying causes of these new environmental changes, 
accurately communicate their observations to others, and evaluate their own healthy country management practices. Clearly, 
the very different knowledge base of each group can enhance our combined capacities to better manage Australia’s marine 
environments. To this end, the Bardi Jawi people of the west Kimberley and the Australian Institute of Marine Science 
are currently co-developing a sea country monitoring program. Here, we discuss the challenges, successes and learnings 
experienced so far in this exciting cross-cultural initiative.
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Linkages between Australia’s major marine science 
infrastructure programs
Mark Underwood1 

1  Commonwealth Scientific and Industrial Research Organisation, Oceans and Atmosphere. 3-4 Castray Esplanade, Hobart, Tas, 7000 

CSIRO’s Oceans and Atmosphere business unit (O&A) has several intersection points with two of Australia’s major marine 
science infrastructure programs; the Marine National Facility, and the Integrated Marine Observing System. Within O&A, the 
Engineering and Technology program provides unique capability in support of both these infrastructure programs, as well as 
delivering allied technology innovation to the advantage the broader research community. This presentation outlines areas 
of capability delivered to MNF and IMOS and how the mix and focus has changed over time. The synergies between these 
programs and broader work within the E&T program and the broader marine technology community will also be discussed. 

 

Distribution and seasonal patterns of Tintinnids in 
Australian waters 
Julian Uribe-Palomino1, Ruth Eriksen2, Claire Davies2, Felicity McEnnulty2, Frank Coman1, Anita Slotwinski1, Mark Tonks1, 
Wayne Rochester1 and Anthony J Richardson1

1  CSIRO Oceans and Atmosphere, Queensland BioSciences Precinct (QBP), St Lucia, Brisbane, Qld 4072, Australia
2  CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, Tasmania 7000, Australia 

Tintinnids are a diverse group of cosmopolitan planktonic marine ciliates which have been poorly studied in Australian 
waters. However, in the last 10 years, continuous sampling through the Integrated Marine Observing System (the National 
Reference Stations and the Continuous Plankton Recorder - AusCPR) is closing the gap in knowledge about this group of 
micro-zooplankton. Data gathered from a range of different sampling methods (Niskin bottles, net tows, CPR) allows us 
to address seasonal and geographical distribution patterns of tintinnid genera and species from Australian waters.  We 
analyse the abundance, bio-volume and biomass from 16 genera of tintinnids found in Australian samples. We investigate 
the tropical, subtropical, temperate and subantarctic affinity of particular genera of tintinnids with similar genera in the 
northern hemisphere where these organisms have been better studied, and from which much of the taxonomic knowledge has 
evolved. Better information on this planktonic group and its biometrics can contribute to the inclusion of this information into 
environmental and trophic models. We seek collaborations with like-minded researchers with data on tintinnids, particularly 
from understudied areas such as estuarine systems.
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Inter-decadal shifts in the Swan-Canning fish fauna; 
signals from three different perspectives
Fiona Valesini1, Chris Hallett1 and Alan Cottingham1

1  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, South St, Murdoch, WA, 6150 

The scarcity of consistent, long-term biotic monitoring for most Australian estuaries means there are few opportunities to 
explore multi-decadal ecological shifts in these systems, particularly for higher fauna such as fish. Yet, such fauna are one of 
the most visible and socially-important aspects of our estuaries, and highly impacted by stressors linked to population growth, 
overexploitation and climate change. Rarer still, are opportunities to examine these fauna from multiple perspectives to uncover 
their differing signals of estuarine condition. Here, we employ a fish faunal data set collected from the iconic Swan-Canning 
Estuary from 1979-2017, and examine inter-period shifts from three complementary perspectives: (1) community composition, (2) 
a fish-based index of estuarine health, and (3) the productivity of a key fishery species, Black Bream (Acanthopagrus butcheri). 
We found distinct shifts from earlier to later periods in each of the above, but their sensitivity and patterns of change differed. For 
example, community composition changed markedly in the shallows of some regions but far less so in deeper areas, whereas the 
fish-based health index declined in the latter waters and improved in the shallows. Black bream biomass and per capita mass at 
age also fell markedly in the deeper waters. We further examine links between these biotic responses and available environmental 
attributes to infer drivers of change. Our findings support a multifaceted approach to the biomonitoring of estuaries, and the 
need for complementary monitoring of stressors to better disentangle cause–effect pathways. 

 

Offshore oil and gas platforms as novel ecosystems
Sean van Elden1, Jessica Meeuwig1, Richard Hobbs1 and Jan Hemmi1

1  School of Biological Sciences, University of Western Australia 

Many offshore oil and gas platforms (OOGPs) are coming to the end of their production life. In Australia, legislation prescribes 
the complete removal of OOGPs at the time of decommissioning. The diverse marine communities associated with OOGPs 
differ from those which existed prior to the installation of the platform. A novel ecosystem will have been established if this 
ecosystem-level shift provides new ecological and economic benefits. 

This study aimed to evaluate whether the installation of an OOGP on the north-west shelf of Australia has resulted in the 
emergence of a novel ecosystem. Using Baited Remote Underwater Video Systems (BRUVS), fish and shark communities 
surrounding the platform were compared with those at a natural reef, and a flat, sandy habitat, similar to the habitat on which 
the platform was originally installed. 

We found that the abundance and diversity of fish and sharks around the platform were higher than at both natural sites. This 
suggests that the presence of the platform has resulted in a novel ecosystem with significant ecological value. With further 
research, we aim to use this platform as a case study to demonstrate the ecological importance of OOGPs in Australia, in order 
to better inform decommissioning decision-making. 
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Novel molecular ecology tools to predict harmful algal 
blooms in oyster- producing estuaries
Arjun Verma1, Swaminathan Palanisami1, Penelope Ajani1 and Shauna Murray1

1  Climate Change Cluster, University of Technology, Sydney, Ultimo 2007, Australia  

Harmful algal blooms (HABs) leading to the accumulation of marine biotoxins in seafood are one of the primary risk factors 
for aquaculture worldwide, including in Australia. Information on the abundance of harmful algae is obtained by transporting 
water samples to laboratories where light microscopy is used to identify HAB species, taking ~ 2-7 days. For the shellfish 
aquaculture industry to be able to monitor for HABs in real time, prior to the accumulation of biotoxins in seafood, on farm 
methods are required that can be conducted simply and quickly. As part of a large-scale project, we have developed and 
implemented on-farm methods of weekly HAB sample collection using eDNA for molecular genetic analyses in 11 estuaries. 
This method coupled with on farm qPCR pipelines that we have developed can aid in rapid and precise species identification 
and the identification of genes responsible for marine biotoxin biosynthesis. The information obtained in this project will allow 
for fine scale modelling of factors influencing marine water quality using much larger and more precise datasets than have 
been previously available, including the prediction and mitigation of the impacts of marine HABs. 

 

Growth temperature alters Corethron pennatum 
macromolecular composition as determined by 
Infrared Spectroscopy
Peta L. Vine1, John Beardall2, Grant C. Hose1 and Philip Heraud2

1  Macquarie University, Balaclava Road, North Ryde, NSW, 2109
2  Monash University, Wellington Road, Clayton, Vic, 3800 

Diatoms are key primary producers in the Southern Ocean (SO). Their growth and survival are mediated by protein, lipid 
and carbohydrate (macromolecular) biosynthesis, which varies in response to environmental change. As SO temperatures 
increase with climate change, these macromolecular changes may affect both nutrient and energy transfer to higher trophic 
levels. Here, we use Attenuated Total Reflectance - Fourier Transform Infrared (ATR-FTIR) spectroscopy to characterise 
the macromolecular composition of the Antarctic diatom, Corethron pennatum cultured between 0 °C to 5 °C. Standard 
photophysiological measurements were taken and spectroscopy-based predictive models of growth temperature were 
generated. At 0 °C, C. pennatum has higher photosynthetic capacity compared with cells grown at 4.5 °C. Growth rates did 
not differ across treatments, however, all 5 °C treated cultures eventually failed. Protein levels decreased slightly at 3.0 °C 
and 4.5 °C; lipid levels were lowest in cells grown at 0 °C and 1.5 °C. Predictive modelling of spectral data against growth 
temperature, using Partial Least Squares Regression resulted in a high predictive power (R2 = 0.98). These results demonstrate 
that this method accurately classifies diatoms according to their growth temperature and can efficiently assess changes in the 
nutritional quality of these important primary producers. 
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Unraveling asexual reproduction in two sympatric 
morphs of the Australian kelp (Ecklonia radiata) using 
genomics
Sofie Vranken1, Armin Scheben2, Thomas Wernberg1, Jacqueline Batley2 and Melinda A. Coleman3

1  Oceans Institute and School of Biological Sciences, University of Western Australia, Perth 6009, WA, Australia
2  Institute of Agriculture and School of Biological Sciences, University of Western Australia, Perth 6009, WA, Australia
3  Fisheries and National Marine Science Centre, 2 Bay Drive, Coffs Harbour 2450, NSW, Australia 

Evolution of asexual reproduction is considered a response to environmental conditions where it incurs less cost than sex, 
maintains adapted genotypes, and allows rapid proliferation into new areas. In rare circumstances distinct asexual morphs 
have evolved in response to ubiquitous environmental conditions. Understanding the implications and the genetic mechanisms 
underlying reproduction does not only provide a fundamental understanding of life cycle evolution and regulation, but is also 
essential to assess the vulnerability of populations to climate change. We examined morphological and genomic variation 
between unique co-occurring sexual and asexual morphs of the kelp Ecklonia radiata. Asexual morphs were morphologically 
distinct and less morphologically variable. We used ddRAD sequencing to identify 10,356 single nucleotide polymorphisms 
(SNPs) that revealed widespread clonality in the asexual morphs. These morphs had lower genetic diversity and an excess 
of heterozygotes relative to sexual morphs. Clustering analysis and phenology suggested that asexual morphs are still able 
to reproduce sexually, indicating ongoing gene flow between the two morphs. An association and Fst analysis identified 
candidate SNPs in coding regions segregating the morphs strongly suggesting functional differences between these morphs. 

 

Tracking port water quality conditions adjacent to the 
jewel in Australia’s national estate  
Nathan Waltham1, Christina Buelow1 and James Whinney1,2

1  Centre for Tropical Water and Aquatic Ecosystem Research (TropWATER), James Cook University, Queensland 4814
2  Coastal Physics Department, James Cook University, Queensland, 4814 

The Great Barrier Reef World Heritage Area (GBRWHA) has intrinsic value as the world’s largest coral reef ecosystem, but also 
provides a network of human services from which industries such as fisheries, tourism and ports prosper. North Queensland 
Bulk Ports Corporation (NQBP) is responsible for three major ports on the GBRWHA coast, and takes this privilege seriously 
through continued investment into better understanding the natural environment in which they work. NQBP have committed 
to undertaking a large amount of monitoring data, including marine water quality (through high-frequency logging), seagrass 
and inshore coral reef health. Here we undertake a statistical review of all NQBP long-term water quality data. Physiochemical 
water quality parameters and nutrient levels differ among ports and between seasons, due to geographical separation and 
local environmental factors. Plankton communities follow similar patterns, demonstrating the importance of local water quality 
conditions for marine food webs surrounding ports. We highlight some important underlying patterns driving water quality 
conditions that require close consideration for any further port related activity approval and suggest that locally specific water 
quality targets are necessary.  In addition to seasonal differences, strong inter-annual rainfall variation is also discussed here, 
reinforcing the importance of long term monitoring.  
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“Spot” call: a common sound from an unidentified 
great whale
Rhianne Ward1, Alexander N. Gavrilov1 and Robert D. McCauley1

1  Centre for Marine Science and Technology, Curtin University, Bentley, WA, 6102 

Underwater passive acoustic recordings in Australian temperate waters have regularly recorded an 8 – 10 s long, low frequency 
(from 23 – 29 Hz) tonal sound. This tonal sound is termed the “spot” call due to its spot-like appearance on spectrograms 
of long time averaging. Recordings made in some parts of the Southern ocean display a spot call chorus almost year round, 
with recordings at almost all locations displaying a peak in the occurrence of individual high intensity calls during the austral 
winter to spring. The spot call displays a decrease in its frequency over years, appearing to decrease to a minimum frequency, 
followed by an almost instantaneous intra-seasonal jump back up to a maximum frequency, as observed in 2006. Differences 
in call frequency of the spot call at various locations suggest that the vocal behaviour of the great whale producing the spot 
call varies not only in time but also in space. Although similar to the first, most prominent unit of the Antarctic blue whale 
Z-call, significant differences in frequency, rate of decrease, spatial and seasonal presence are seen.

 

Recognition and value of submerged prehistoric 
landscape resources in Australia
Ingrid Ward1 and Peter Veth1 

1  University of Western Australia, Crawley, WA, 6009 

For Aboriginal and Torres Strait Islanders ‘Sea Country’ or ‘Saltwater Country’ includes coastal, island and marine environments. 
These Seascapes may include both contemporary marine configurations as well as drowned lands containing archaeological 
sites. At the height of the last glacial the coastline extended up to 300 km offshore.  The excellent preservation of relict 
shoreline features along parts of the northwest Australian continental shelf and coastline highlights the need for greater 
formal consideration of the submerged prehistoric cultural heritage in marine and coastal developments that is current lacking 
in the marine statutory framework. This contrasts with the research and management of submerged cultural heritage off the 
European shelf (www.splashcos.org ). Focused on Western Australia, this paper aims to raise awareness of the underwater 
cultural resource, with a view towards developing appropriate research and management strategies. New policy frameworks 
should involve Traditional Owners in the protection of maritime cultural heritage in Australia. This is particularly apposite given 
seascapes are increasingly being included in Native Title determinations, Indigenous Protected Areas and co-managed marine 
parks across Australia.
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Ocean Biogeographical Information System (OBIS), 
its purpose, capabilities and how to contribute data 
for the common good
Dave Watts1,2 and Katherine Tattersall1

1  CSIRO Oceans and Atmosphere, Hobart, Tas, 7001
2  OBIS Australia Node Manager http://www.obis.org.au 

The Ocean Biogeographical Information System (https://obis.org) is the prime global aggregator of open-access marine 
biological data with the emphasis on species occurrences. Australia has hosted a harvesting web site since the inception of 
OBIS. OBIS makes data freely and openly available for users worldwide and thereby facilitates global-scale biological research, 
conservation and management. OBIS is project within the International Oceanographic Data and Information Exchange (IODE).

Recent developments in the data schemas used to exchange data between the Australian OBIS node and the international 
web-access point can enrich both new and existing datasets. Use of domain-specific vocabularies including publicly available 
recommended taxonomic vocabularies, along with more informative and descriptive data visualisations will be shared in this 
talk. Improved data filtering will make it easier for users to discover and download data and the new data schema will allow 
complex data streams such as tracking data, linked specimen data and genetics data to be published.

We will outline a workflow that demonstrates how researchers and institutions can publish new data in one location via OBIS 
Australia and then have the same datasets efficiently replicated and discoverable in the Atlas of Living Australia (ALA) and  in 
the Australian Ocean Data Network (AODN) data portal.

 

Intraspecific variability in seagrass resilience to extreme 
climate event in a temperate estuary
Chanelle Webster1, Kathryn McMahon1, Kieryn Kilminster2, Marta Sanchez-Alarcon2 and Katherine Bennett2

1  Edith Cowan University, 270 Joondalup Drive, Joondalup, WA, 6027
2  Department of Water and Environmental Regulation, Joondalup, WA, 6027 

Extreme climate events disrupt environmental conditions in coastal ecosystems but their characteristics (e.g. duration, 
intensity) are rarely captured, hampering identification of critical drivers for ecological communities. Additionally, drivers 
of ecological resilience, including intraspecific variation, are not well understood. Under future conditions we expect to see 
an increase in extreme summer rainfall events in Mediterranean climate regions, resulting in extreme and sudden reductions 
in salinity and other water quality variables. We investigated the ecological resilience of Halophila ovalis to an extreme 
summer rainfall event in temperate Australia documenting the resistance and recovery along the estuarine gradient. Metrics 
were developed to characterise the event based on a hierarchical approach used for marine heatwaves. The higher biomass 
(343.3g DW m-2) of downstream populations, did not confer greater resistance with 72% lost within two months compared 
to 24-57% upstream. Changes in salinity were greater upstream (±20 PSU) compared to downstream (±15 PSU), yet recovery 
only occurred upstream within 7 months (p > 0.05). Local adaptation may explain the lower resistance and slower recovery 
downstream, which, under natural conditions experiences less variability in salinity. Under projected increases in the intensity 
and frequency of ECEs, more adaptive management guided by resilience frameworks and metrics will help to identify, and 
mitigate the loss of, less resilient seagrass meadows. 
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Influence of Latitude, Depth and environmental 
variables on the Deepwater fish assemblages of 
Western Australia
Claire M Wellington1,2, Euan S Harvey1, Corey B Wakefield1,2, Dave Abdo2 and Stephen J Newman1,2

1  School of Molecular and Life Sciences, Curtin University, GPO Box U1987, Perth, Western Australia 6845
2  Western Australian Fisheries and Marine Research Laboratories, Department of Primary Industries and Regional Development, Government of Western 

Australia, PO Box 20, North Beach, Western Australia 6920 

Deepwater demersal fish assemblages were sampled using Baited Remote Underwater Stereo Video systems (stereo-BRUVs, 
n = 417 deployments) between depths of 90 - 570 m at six locations along the Western Australian coastline spanning 16° 
latitude (survey locations included the Rowley Shoals, Montebello Islands, Ningaloo Reef, Abrolhos Islands, Perth Canyon and 
South West Capes). A total of 5,965 individual fishes (i.e. ΣMaxN) were identified belonging to 252 species and 92 families. 
Assemblage composition data were assessed against modelled temperature, salinity, current direction and speed variables 
as well as in-situ habitat data. Multivariate statistical analyses revealed significant differences in relation to latitude and depth 
across all surveys. Latitude (9.55 %), depth (7.27 %), and salinity (7.22 %) accounted for the greatest percentage of the 
variation. We discuss changes in assemblage structure, biomass, average lengths and species richness in regard to the value 
of deepwater fish assemblages spanning the continental shelf and upper slope in WA.

 

Chasing Carbon: Impacts of Sea Level Rise on Blue 
Carbon and Adaptation Management Strategies  
Ashley Whitt1, Rhys Coleman2, Chris Gillies3, Cath Lovelock4 and Peter Macreadie1

1  Deakin University, Burwood Hwy, Burwood, VIC 3125
2  Melbourne Water, La Trobe St, Docklands, VIC 3008 
3  The Nature Conservancy, Leicester St, Carlton, VIC 3053 
4  The University of Queensland, St Lucia, QLD 4072  

Accelerated rates of sea level rise threaten the long-term survival of coastal wetlands and the ecosystem services they provide, 
such as blue carbon. A predicted increase in sea level of 0.82 m by 2100 will place approximately 96% of Victoria’s intertidal 
ecosystems at risk of submergence and/or degradation, of which, 88% is comprised of mangroves and salt marshes. Overall, 
sea level rise in Victoria puts 77% of blue carbon stocks stored in the top 30 cm of mangrove and salt marsh soil at risk 
of remineralisation. We estimate this to be relatively $13,930,000 worth of carbon stocks. However, the aforementioned 
projections are solely based on elevation models and do not account for ecogeomorphic feedbacks of coastal wetlands 
adapting to climate change. To better estimate the vulnerability of coastal wetlands, we ran Sea Level Affecting Marshes 
Model for Western Port Bay, a RAMSAR listed site in Victoria. SLAMM accounts for five process which can shape whether 
coastal wetlands can keep pace with sea level rise: inundation, erosion, overwash, saturation, and accretion. Furthermore, we 
investigate regional adaptive management approaches, like the removal of bund walls, to update vulnerability assessments 
and guide climate change adaptation investments for Western Port Bay. 
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Quantifying filter feeder assimilation of fish farm 
waste for sustainable expansion of aquaculture
Karen Wild-Allen1, Jenny Skerratt1, Mark Baird1, John Andrewartha1, Mike Herzfeld1, Nugzar Margvelashvili1 and Farhan Rizwi1

1  CSIRO Oceans & Atmosphere, Hobart, TAS, 7000 

Waste from fish farms is difficult to observe in situ due to rapid uptake and transformation by the local ecosystem, dispersal by 
tides and currents and patchy deposition on the seabed, however chronic broad-scale impacts are well known and have resulted in 
negative social licence which has the potential to limit further industry expansion. The co-farming of extractive species (seaweed, 
filter feeders, deposit feeders) adjacent to fed fin-fish has often been proposed to offset the magnitude of waste loads but for in 
situ coastal systems the optimal location, biomass and effectiveness of such initiatives is difficult to quantify; this has precluded 
widespread uptake of integrated multi-trophic aquaculture by the salmon industry. We use a numerical model of biogeochemical 
cycling in coastal waters and surface sediments (CSIRO Environmental Modelling Suite) to quantify the assimilation of fish farm 
waste by natural and farmed assemblages of filter feeders in Chile which is the 2nd largest producer of farmed salmon globally. 
Simulations confirm that filter feeders play a significant role in the removal of suspended particulate material from the water 
column which improves coastal water quality across local to broad scales. As the fish farming industry expands to meet increasing 
demand for high quality fish products, the ecosystem services of filter feeders offer a potential solutions to offset environmental 
waste loads, improve coastal water quality and preserve social and environmental values. 

 

Temperate mesophotic reefs: What fish are down there 
and is anyone trying to catch them?
Joel Williams1, David Harasti3, Faith Doyle1, Peter Davies2, Tim Ingleton2 and Alan Jordan1

1  Fisheries Research, NSW Department of Primary Industries, Locked Bag 1, Nelson Bay, NSW 2315, Australia 
2  New South Wales Office of Environment and Heritage, 59-61 Goulburn St, NSW, Sydney, 2001, Australia 

Mesophotic reefs have high economic and ecological value.  Over the last decade there has been a substantial increase in the 
amount of research being undertaken in the 30-140 m depth zone. Yet in NSW we have a limited knowledge of what fish occur 
at this depths and what fishing activity occurs at these depths. Recreational fishers now have access to sophisticated sonar 
technology and tackle that allow them to venture further offshore and target deeper reef. We inspected the existing telephone 
diary survey database to attempt to gauge the level of recreational fishing in offshore waters (>40m). The results from these 
surveys suggested that estimating the level of effort is highly dependent on the spatial scale and that if we are to better 
estimate recreational fishing at mesophotic depths, changes to the existing survey are needed or new methods employed. We 
then used stereo baited remote underwater video to sample fish assemblages and their associated habitats over a two year 
period. We established that mesophotic reef do have a significantly different fish assemblage when compared to shallow reefs. 
Therefore mesophotic reef have ecological significance. Interestingly, the abundance of recreationally targeted fish species 
were similar across both shallow and mesophotic depths.
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High predation of marine turtle hatchlings near a 
coastal jetty
Phillipa Wilson1,2, Michele Thums2, Charitha Pattiaratchi1, Scott Whiting3, Kellie Pendoley4, Luciana C. Ferreira2 and Mark Meekan2

1  Oceans Graduate School and the UWA Oceans Institute, The University of Western Australia, 35 Stirling Highway, Perth, Western Australia 6009, Australia
2  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, The University of Western Australia (M096), 35 Stirling Highway, Perth, 

Western Australia 6009, Australia
3  Marine Science Program, Department of Biodiversity, Conservation and Attractions, 17 Dick Perry Avenue, Kensington, Western Australia 6151, Australia
4  Pendoley Environmental, 12A Pitt Way, Booragoon, Western Australia 6154, Australia  

Growing human populations are driving the development of coastal infrastructure such as port facilities. We used acoustic 
telemetry to examine the effects of a jetty and artificial light on the rates of predation of flatback turtle (Natator depressus) 
hatchlings as they disperse through nearshore waters. When released near a jetty, around 72% of the tagged hatchlings 
were predated before they could transit the nearshore, irrespective of the presence or absence of artificial light. Evidence for 
predation was provided by rapid tag detachment due to prey handling by a predator or the extensive movement of the tags 
within the receiver array suggesting that the tag (and hatchling) was inside the stomach of a predator. We found that 70% of 
the fish predators that consumed tags used the jetty as a refuge during the day and moved along nearshore waters at night. 
By providing daytime refuges for predators, nearshore structures such as jetties have the potential to concentrate predators 
and when these structures are located near turtle nesting beaches, they can increase the predation rate of hatchlings. The 
potential for elevated rates of predation on hatchlings must be taken into consideration when assessing the environmental 
impact associated with these structures. 

 

Swimming with humpback whales in Ningaloo Coast 
World Heritage Area: science informing management 
Emily Wilson1, Peter Barnes1, Kelly Waples2 and Dani Rob1

1  Department of Biodiversity, Conservation and Attractions, 20 Nimitz Street, Exmouth, WA, 6707
2  Department of Biodiversity, Conservation and Attractions, 17 Dick Perry Avenue, Kensington, WA 

The Department of Biodiversity, Conservation and Attractions (DBCA) commenced a trial program in 2016 allowing commercial 
tours to conduct in-water interactions with humpback whales in Ningaloo Marine Park. The trial was designed using best 
available knowledge recognising the need to assess the potential impacts on both whales and visitors. Defendable and 
independent research and monitoring has been crucial to give the trial credibility and to confidently evaluate the program 
whilst informing management decisions.  

Annual reviews of the trial program have allowed DBCA to make informed evidence-based decisions and refine the management 
framework accordingly. For example, a mother/calf protection zone was created based on research and found to be appropriate 
for protecting calves throughout the season. A review of the research and monitoring undertaken from 2016-2018 concluded 
that the trial program did not cause sustained impacts to humpback whales, is likely to have affected a small proportion of the 
humpback whale population migrating along the west coast, maintained an acceptable level of risk to swimmers and resulted in 
most visitors being satisfied with the experience.  

The effectiveness of the current program protocols will continue to be reviewed to monitor and manage the potential impacts 
from the tourism industry. 
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Integrated communication is key for IMOS
Marian Wiltshire1 and Indi Hodgson Johnston1

1  Integrated Marine Observing System (IMOS), University of Tasmania, Private Bag 110, Hobart, TAS 7001 

Integrated Marine Observing System (IMOS) undertakes systematic and sustained observations of Australia’s marine estate, 
operating a portfolio of platform-based Facilities to acquire the ocean observations, and making all the data openly accessible to 
the marine and climate science community through the Australian Ocean Data Network (AODN) Portal. It is important that IMOS 
engages with users across universities, governments and industries to drive uptake, and demonstrate how investment in ocean 
observing enables science and research that delivers socio-economic, environmental and policy impacts.

The IMOS communication strategy uses a multi-channel approach to reach our varied audiences. We repackage our content 
to best suit each platform including our website news, social media, e-newsletter and printed publications. We have found 
infographics particularly useful when communicating the value of ocean observing to our Government stakeholders. Novel 
approaches for engaging the public have included an annual Christmas card competition for primary-school aged children and 
the creation of a #sealselfie display at an open day. The IMOS science community is already well connected through the use 
of the integrated IMOS data streams, and increasingly communication is made collaboratively with multiple organisations. We 
will seek to discuss and debate ideas with the community in this session.

 

Ecology at scale: Applications of deep learning for 
monitoring of benthic habitats
Mathew Wyatt1, Ben Radford1, Manuel Gonzalez-Rivero1, Kate Osborne1, Daniel Marrable2, Sharyn Hickey1, Mark Case1 and 
Andrew Heyward1

1  AIMS, PMB 3 MC Townsville QLD 4810
2  Curtin Institute for Computation, Curtin University, Kent St Bentley WA 6102 

Coral reefs are impacted globally by increasing levels of disturbance. Accurate, accessible and timely data detailing the effects 
of these disturbances on coral composition and community change is critical to ensure effective and coordinated responses, 
and remediation activities. With the expansion of inexpensive camera systems we are able to monitor vast swaths of the seabed 
in super high resolution. This ability to survey large areas is advantageous for monitoring threatened marine ecosystems, but 
is still limited by the bottleneck of human analysis of imagery. 

A recent explosion in deep learning and artificial intelligence has seen human interaction with AI become ubiquitous in 
everyday life. And the use of deep learning for processing large amounts of imagery has shown great potential in relieving the 
bottleneck of human based analysis of benthic imagery. We’ve shown that deep learning algorithms are able to match human 
level performance at broad taxonomic scales, but are limited at finer taxonomic scales. 

In this talk we outline a multi-stage approach to the automation of benthic analysis. Firstly, a deep learning approach is used for 
rapid reporting at broad taxonomic levels. Deep learning is further leveraged for finer scale taxonomic labelling within a web 
application with human confirmation, enabling an increased throughput for hundreds of thousands of images per annum. 
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Impacts of megaherbivore grazing on seagrass 
meadows in the Great Barrier Reef 
Paul H. York1, Peter A. Davey1 Abigail L. Scott1 and Michael A. Rasheed1

1  Centre for Tropical Water and Aquatic Ecosystem Research (TropWATER), James Cook University, Cairns, Qld 4870 

Herbivory by large megafauna (e.g. dugong and green sea turtles) in tropical seagrass meadows is well known, however, there 
have been relatively few studies investigating the impact of this on seagrass meadow structure and function. To gain a greater 
understanding of how patterns of megaherbivore grazing influence seagrass meadows in the Great Barrier Reef we used a 
network of large exclusion cages along 1200km of coastline over a period of ~12 months. Eleven locations were incorporated 
into our study covering a range of seagrass habitat types (e.g. coastal, reef top, deep-water) and species. Results showed 
an impact of grazing on seagrass structure at many sites, most typically characterised by a reduction in canopy height and 
biomass in control plots compared to herbivore exclusion cages. There was considerable variability in results among locations 
and temporally, most likely relating to the timing, intensity and duration of herbivory. Modification in seagrass structure can 
impact the delivery of important ecosystem services such as fisheries nursery habitat, carbon sequestration and sediment 
stabilisation. A greater integration of mega-herbivore and seagrass monitoring could lead to a better understanding of this 
important plant-animal interaction, and lead to greater conservation outcomes for both seagrass habitats and their fauna. 

 

Mapping contemporary and future carbon storage by 
blue carbon ecosystems across Australia  
Mary Young1, Peter Macreadie2, Paul Carnell3, Catherine Lovelock4, Oscar Serrano5, Emily Nicholson2 and Daniel Ierodiaconou1

1  Deakin University, Warrnambool, VIC, 3280
2  Deakin University, Burwood, VIC, 3125
3  Deakin University, Queenscliff, VIC, 3225
4  The University of Queensland, Brisbane, QLD, 4072
5  Edith Cowan University, Joondalup, WA, 6027 

With the urgent need to identify effective approaches to address climate change, natural carbon storage potential of blue 
carbon ecosystems – seagrass meadows, tidal marshes, and mangrove forests – is being pursued globally to inform national 
carbon inventories and offset initiatives. The purpose of this project is to determine the anthropogenic and environmental 
drivers that explain variability in soil carbon stocks and allow for broad-scale mapping of current and future carbon stocks 
across Australia. To do this, we used boosted regression trees to associate soil carbon stock from soil cores taken throughout 
Australia with a combination of spatial variables. We found that (listed in order of importance) ecosystem type, geomorphology, 
rainfall, elevation, land use, temperature, solar exposure, population, terrain slope, soil type, and sea level pressure contributed 
to the best model and explained 74% of the variation in soil carbon. We then tested the predictive ability of this model on a 
reserved set of data and found that the model predicts with 70% accuracy. We used this model to extrapolate current and 
future (IPCC scenarios) soil carbon stocks within blue carbon ecosystems across Australia, which will help to quantify the 
national carbon inventory and potential climate change effects on carbon storage. 
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Phytoplankton responses to climate-induced warming 
and inter-decadal oscillation in north-western Australia
Zineng Yuan1, Dongyan Liu2, John K. Keesing3, Pere Masque4 and Meixun Zhao5

1  Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences Yantai, China 
2  East China Normal University, Shanghai, China
3  CSIRO Oceans and Atmosphere Research, Crawley, Australia 
4  Edith Cowan University, Perth, Australia
5  Ocean University of China, Qingdao, China 

Growing evidence suggested that ocean warming could decline marine phytoplankton productivity, however studies in tropical 
waters discovered that evolutionary adaptation of local species to warming and positive response to increasing rainfall could 
buffer the sharp decline. Here, the decadal trends of phytoplankton biomasses, reconstructed by the biomarkers of brassicasterol 
(diatoms) and dinosterol (dinoflagellates), have showed a 1.5-3 times increase since the 1950s on the Kimberley coast, north-
western Australia. Principal component analysis found that 56% of the phytoplankton variance was linked with increased sea 
surface temperature (SST) and rainfall, which can enhance nutrient supply favoring the phytoplankton growth through increased 
tropical cyclones; 20.4% of the phytoplankton variance was related with the Inter-decadal Pacific Oscillation (IPO) through a 
mechanism of ocean-coast interactions. We empirically predict that the negative impact of rising temperatures on phytoplankton 
in north-western Australia could be buffered by the increasing tropical cyclones and the coming warm phase of IPO. 

 

The past, present and future benefits of the 
shark-diving tourism in Semporna, Malaysia 
Johanna Zimmerhackel1,2, Mark Meekan1 and Marit Kragt2

1  Australian Institute of Marine Science, Indian Ocean Marine Research Centre, Level 3, The University of Western Australia, Fairway, Crawley, WA 6009 Australia
2  Centre of Environmental Economics and Policy, University of Western Australia, 35 Stirling Highway, Perth WA 6009 Australia 

The economic benefits of shark-diving tourism has become a strong argument for shark conservation. We surveyed dive 
operators and dive tourists in Semporna to estimate the economic value of the shark-diving industry. Dive tourists also were 
asked for their willingness to pay a daily access fee to finance a sanctuary that banned shark kim picard modelling and 
ray fishing. We found that local business revenues from divers in Semporna was USD 55.3 million per year and that a daily 
access fee could generate annual revenue of USD 2.7 million. We compared the future demand for shark-diving under current 
conditions (status quo) and the sanctuary scenario and estimated a 40% increase in demand. This would generate annual 
revenues for the local tourism sector of USD 66.4 million. Our results show that a sanctuary could increase economic revenues 
from dive tourism by stimulating demand and that this management strategy could be funded through access fees.  
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Applying systems ecology to aquaculture and the 
reality of getting to a sustainable and nutritional food 
production system
Dr Pia Winberg1,2,3

1 Honorary Fellow School of Medicine, University of Wollongong, NSW 2522 Australia
2 Venus Shell Systems Pty Ltd, 220 Bolong Rd, Bomaderry NSW 2541
3 PhycoHealth Pty Ltd, 340 Bolong Rd, Bolong NSW 2540 

The legacy of the Blue Revolution of the 20th century left many scars. From economic collapses, coastal degradation, wild 
species impacts, spread of disease, and chemical and infrastructure pollution. In short there was good reason to write off 
aquaculture as a solution to future seafood production.

However, objective interrogation of the reasons for these failures revels a chain of mistakes and poor management in the 
implementation and growth of the emerging sector. There was no systems-thinking, from the blue to the buyer, especially 
in the case of the ecosystems in which aquaculture ventures were established. In addition, limited regulatory frameworks 
and unchecked capitalist mechanisms killed the industry in many places, biting itself in the foot and creating a legacy of 
aquaculture slums and devastated communities.

Despite this, aquaculture has pulled may people out of poverty. There are now efficient aquaculture food production 
technologies that are sustainable, address chronic nutritional deficiencies and present a portfolio of opportunities in new 
biomaterials and industry, from seaweeds to salmon. Aquaculture systems can be designed with minimal environmental 
impacts, or even to provide ecological services that offset the impact of other existing industries, such as nutrient remediation. 
Science offers a plethora of technical solutions which can be placed as components into a systems ecology framework and 
inform regulatory processes, which would result in an aquaculture industry with a much brighter future. Smart aquaculture 
is not a simple silver bullet, but with today’s availability of big data, transparency, increasing multidisciplinary research and a 
demand of food provenance and ethical production by the consumer, there are foundations to build a long future of research 
and progressive societal development in and around the blue zone.
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Poster Board Listing

Number Presenter Paper Title Theme

1 Niv Froman, 
University of 
Cambridge & 
The Manta Trust

Factors influencing whitetip (triaenodon 
obesus) and blacktip (carcharhinus 
melanopterus) reef shark sightings associated 
with the dive tourism industry.

B. Marine megafauna, a “blue” 
resource: conservation of species and 
management of human activities to 
ensure a sustainable future

2 Bronte Moore, 
Bmt

Coordinated displays in wild dolphins: an 
insight into social complexity

B. Marine megafauna, a “blue” 
resource: conservation of species and 
management of human activities to 
ensure a sustainable future

3 Madelaine Hooper, 
Cardno

Multi-criteria decision analysis for siting 
artificial reef placement

C. The impact of artificial structures 
in marine ecosystems

4 Dr Kathryn Newton, 
Advisian

Environmental Monitoring for the Burwood 
Beach Ocean Outfall

C. The impact of artificial structures 
in marine ecosystems

5 Alaa Mufti, 
Curtin University

Investigation of in-field devices for underwater 
surveying of reef structure

F. Seafloor Mapping in Australia – 
Progress, Discoveries, Applications

6 Dr. Simon Collings, 
Commonwealth 
Scientific and Industrial 
Research Organisation

First Findings from a Combined LiDAR and 
Sonar Survey for Habitat Mapping

F. Seafloor Mapping in Australia – 
Progress, Discoveries, Applications

7 Dr. James Daniell, 
James Cook University

Predicting benthic substrate and habitat 
using multibeam sonar and AUV imagery on 
a submerged, inner-shelf reef, central Great 
Barrier Reef

F. Seafloor Mapping in Australia – 
Progress, Discoveries, Applications

8 Sy Xinh Le, 
CMST, Curtin University

An investigation of producing benthic habitat 
maps using multibeam backscatter data 
at Inner Harbour Channel, Fremantle Port, 
Western Australia

F. Seafloor Mapping in Australia – 
Progress, Discoveries, Applications

9 Prof. David Antoine, 
Curtin University

Phytoplankton Phenology around Australia 
from the NASA Aqua-MODIS Ocean Colour 
Record

G. Earth Observation in Aquatic 
Environments

10 Matthew Sherlock, 
Commonwealth 
Scientific and Industrial 
Research Organisation

The future of autonomous platforms 
in observing Australia’s coastal marine 
environment

G. Earth Observation in Aquatic 
Environments

11 Prof. David Antoine, 
Curtin University

Bio-optical Variability in Coastal Waters of 
Western Australia: Preliminary Results from a 
"Thetis" Profiler Moored off Perth

H. Observing and modelling the 
oceanography and biogeochemistry 
of Australia’s coastal and shelf regions

12 Dr. Karen Wild-Allen, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

Summer intrusions into Storm Bay, South-East 
Tasmania

H. Observing and modelling the 
oceanography and biogeochemistry 
of Australia’s coastal and shelf regions

13 Katherine Bennett, 
Department of Water 
and Environmental 
Regulation

Science for management: mapping seagrasses 
in the south-west Australian estuaries

J. Estuaries as hotspots of the Blue 
Economy – thrivers or just survivors?
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14 Dr. James Tweedley, 
Murdoch University

Does size matter: the potentially contrasting 
size-related life-histories of benthic fauna in 
macro and microtidal estuaries

J. Estuaries as hotspots of the Blue 
Economy – thrivers or just survivors?

15 Chamara Benthotage, 
Southern Cross 
University

Leaf oyster (Isognomon ephippium): A potential 
candidate for shellfish reef restoration?

L. 'Blue Restoration' - Collaborative 
Marine and Coastal Restoration in 
Australia

16 Tyson Jones, 
University of 
Sunshine Coast

Prioritising Restoration Actions for Threatened 
Saltmarsh Ecosystems

L. 'Blue Restoration' - Collaborative 
Marine and Coastal Restoration in 
Australia

17 Bart Mackenzie, 
Department of 
Agriculture and 
Fisheries

Coastal Restoration and Regulation in 
Queensland

L. 'Blue Restoration' - Collaborative 
Marine and Coastal Restoration in 
Australia

18 Lucy Goodridge 
Gaines, Usc

Optimising Conservation Outcomes for 
Mangrove Forests

N. Ecological research that informs 
management decisions in Australian 
marine conservation reserves

19 Prof. Lynnath Beckley, 
Murdoch University

Bremer Canyon: Insights into the pelagic food 
web

Q. The South Coast of Western 
Australia: research for management

20 Janine Ledet, 
The University of 
New South Wales

Shifts in marine invertebrate assemblage 
structure under extreme heat stress

R. Marine Extremes and their 
Impacts

21 Dr. Gabriela Pilo, 
Institute For Marine 
And Antarctic Studies

Extreme temperatures in the Tasman Sea 
interior

R. Marine Extremes and their 
Impacts

22 Dr. Rodrigo 
Bustamante, 
Commonwealth 
Scientific and 
Industrial Research 
Organisation Oceans 
and Atmosphere

SIMA Austral: An operational information 
system for managing the Chilean Aquaculture 
Industry

S. Sustainable Growth of 
Aquaculture

23 Jenna Hounslow, 
Murdoch University

Assessing the effects of Sampling Frequency 
on Behavioural Classification of Accelerometer 
data

W. AI and deep learning for 
Australian marine science

24 Daniel Cohen, 
Murdoch University

Diet of mesopelagic lanternfishes 
(Myctophidae) in the Perth Canyon

Y. New insights into the Indian Ocean

25 Sam Payet, 
James Cook University

Hybridisation among groupers (genus 
Cephalopholis) at the eastern Indian Ocean 
suture zone: taxonomic and evolutionary 
implications

ZA. Fish and Fisheries

26 Dr. James Tweedley, 
Murdoch University

Could biotic interactions inhibit the recovery 
of an obligate estuarine penaeid?

ZA. Fish and Fisheries

27 Dr. Claire Spillman, 
Bureau of Meteorology

Seasonal Forecasting for Decision Support 
in Marine Fisheries and Aquaculture around 
Australia and New Zealand

ZA. Fish and Fisheries
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Number Presenter Paper Title Theme

28 David Tickler, 
The University of 
Western Australia

Far from home: Distance patterns of global 
fishing fleets

ZA. Fish and Fisheries

29 Kimberlee Baldry, 
Institute for Marine
and Antarctic Studies

The Biogeography of Subsurface Chlorophyll 
Maxima’s in the Southern Ocean

ZB. Benthic communities and 
primary producers supporting food 
webs for a healthy ocean

30 Jo Buckee, 
Murdoch University

Partial mortality of intertidal corals at the 
Houtman Abrolhos Islands due to seasonal 
daytime low water levels

ZB. Benthic communities and 
primary producers supporting food 
webs for a healthy ocean

31 Dr. Garnet Hooper, 
RPS Australia West 
Pty Ltd

Pushing the limits of power: Is power analysis 
always powerful enough?

ZB. Benthic communities and 
primary producers supporting 
food webs for a healthy ocean

32 Dr Lisa Kirkendale, 
Western Australian 
Museum

Marine micromolluscs of the Kimberley 
marine region

ZD. Marine fundamentals

33 Lea Mamo, 
National Marine 
Science Centre

Does species listing achieve conservation? ZD. Marine fundamentals

34 Eva McClure, 
James Cook University

Cross-shelf responses of fish assemblages to 
severe environmental disturbance

ZD. Marine fundamentals

35 Courtney Norris, 
Centre for Sustainable 
Aquatic Resources, 
Harry Butler Institute, 
Murdoch University

Testing the Efficacy of Unsupervised Machine 
Learning Techniques to Infer Shark Behaviour 
from Accelerometry Data

ZD. Marine fundamentals

36 Euan Provost, 
Southern Cross 
University

Observing patterns of beach use with drone 
technology

ZD. Marine fundamentals

37 Cassandra Thompson, 
Centre Of Excellence 
For Coral Reef Studies

Chevron butterflyfish susceptible to sublethal 
effects of coral loss on sociality.

ZD. Marine fundamentals

38 Samantha Tol, 
James Cook University

Waterborne seagrass fragments as dispersal 
propagules in the Great Barrier Reef

ZD. Marine fundamentals

39 Mohmmad Khan, 
The University of 
Sydney

Development asynchrony and arrangement of 
offspring in a matrotrophic viviparous marine 
invertebrate

ZD. Marine fundamentals

40 Dr. April Abbott, 
Macquarie University

Re-evaluating paleocirculation changes 
from neodymium isotopes: can calcareous 
sediments provide a source of neodymium to 
the global ocean?

ZE. Mesophotic and deep-sea 
ecosystems for a blue economy - 1
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Re-evaluating paleocirculation changes from 
neodymium isotopes: Can calcareous sediments 
provide a source of neodymium to the global ocean? 
April N Abbott1 

1 Macquarie University, Department of Earth & Planetary Sciences, NSW, 2109

Australia’s climate, economy, and habitability are strongly tied to the surrounding ocean and the warming, acidification, and 
deoxygenation associated with climate change present a triple threat. Any one of these changes may be amplified in both 
magnitude and rate by even small shifts in the strength or location of ocean currents. Accurate prediction of these changes 
requires our climate models to be informed by proxy records since the range of environmental variability captured by human 
observation, let along quantified by instrumentation, fails to capture the full spectrum of behavior exhibited by Earth’s 
climate system. Marine neodymium isotope records are one such proxy, considered quasi-conservative and widely used for 
paleocirculation despite ambiguities in the modern oceanic budget. A sedimentary source has recently been proposed to resolve 
the budget, indicating non-conservative behavior. Shallow continental margins and non-calcareous sediments have been focused 
on as regions where the paleocirculation record may be compromised by sediment processes. However, new data from the 
Tasman Sea suggests that even regions dominated by calcareous sediments experience a significant benthic flux of neodymium. 
These findings suggest that the use of sedimentary neodymium isotope records as strictly a water mass tracer may not be viable.

 

Phytoplankton Phenology around Australia from the 
NASA Aqua-MODIS Ocean Colour Record
David Antoine1,2, Edward King3, Nicolas Mayot4 and Peter A Thompson3

1 Remote Sensing and Satellite Research Group, School of Earth & Planetary Sciences, Curtin University, Perth, WA 6845, Australia
2  Sorbonne Université, CNRS, Laboratoire d’Océanographie de Villefranche, LOV, F-06230 Villefranche-sur-Mer, France
3  CSIRO Oceans and Atmosphere, Hobart, TAS 7001, Australia
4 Bigelow Laboratory for Ocean Sciences, East Boothbay, Maine, USA

Phenology describes recurrent features of the temporal variability of ecological or environmental parameters. Here we have 
studied the phenology of phytoplankton of the seas surrounding Australia, using chlorophyll concentration as the proxy for 
phytoplankton. Our analysis is based on a climatology of the chlorophyll concentration built from 16 years (2003 to 2018) 
of observations of the NASA Aqua-MODIS satellite ocean colour mission. This climatology has a 8-day temporal and a 
0.04-degree spatial resolutions, and the chlorophyll concentration was derived from the latest OCI band-difference algorithm. 
The methodology is presented, which uses a K-mean clustering technique to group elements of the gridded climatology that 
have similar seasonal signals. In order to avoid the first-order effect of concentration, the time series are normalised to their 
maximum. The general distribution of the different clusters is presented and discussed in light of environment parameters. 
This work was performed in the frame of an Australian Integrated Marine Observing System (IMOS) task team on “State and 
Trends of Australia’s oceans: An assessment of our pelagic environment based on physical, chemical and biological indicators”.
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Bio-optical Variability in Coastal Waters of Western 
Australia: Preliminary Results from a “Thetis” Profiler 
Moored off Perth
David Antoine1,2 and Matthew Slivkoff1,3

1 Remote Sensing and Satellite Research Group, School of Earth & Planetary Sciences, Curtin University, Perth, WA 6845, Australia
2 Sorbonne Université, CNRS, Laboratoire d’Océanographie de Villefranche, LOV, F-06230 Villefranche-sur-Mer, France
3 In-Situ Marine Optics, Perth, Australia

A WET Labs “Tethis” moored profiler was deployed off Perth, Western Australia, in an attempt to characterise bio-optical 
variability in coastal waters (depth ~60m) of this Eastern Indian Ocean environment. Objectives also include delivering reflectance 
matchups for current ocean colour remote sensing satellite missions (e.g., the Copernicus Sentinels). Collected parameters 
include temperature and salinity (SeaBird SBE49), dissolved oxygen (SeaBird SBE43), chlorophyll fluorescence and optical particle 
backscattering (at 470, 532 and 700 nm) (two WET Labs EcoBB2FLs), total hyperspectral attenuation and absorption (WET Labs 
AC-S), upwelling radiance at nadir and downward irradiance (hyperspectral; Satlantic HyperOCR). Data were first collected in 
October and November 2017, with 0-50m profiles at dawn, midday and dusk. Additional data was collected from February 2018, 
with one profile at 11am each day. Optical properties are as expected for an oligo- to mesotrophic environment, where surface 
chlorophyll concentrations are minimum in summer (November) of about 0.1 mg m-3, and increase up to about 0.5 mg m-3 as 
start of fall in April. Higher concentrations, up to about 1 mg m-3 are observed at depths around 30-40m. Preliminary results 
indicate that bio-optical relationships would conform to average models. Reflectance match-ups show some underestimation of 
the reflectance in the blue region by the Sentinel3A/OLCI sensor.

 

The Biogeography of Subsurface Chlorophyll Maxima’s 
in the Southern Ocean
Kimberlee Baldry, Joan Llort, Nicole Hill, Peter Strutton, Philip Boyd 

1 Flinders University, Sturt Road, Bedford Park, SA, 5042
2 Deakin University, Princes Highway, Warrnambool, Vic, 3280

Subsurface chlorophyll maxima (SCM) are a common feature in low to mid-latitude oceans and are not expected to persist in the 
iron-limited and low-light waters of the Southern Ocean. SCMs persist in tropical regions limited by macro-nutrients, as winter 
mixed layers are often shallower allowing nutrient rich subsurface waters to shoal into the euphotic zone. In the Southern Ocean, 
deep winter mixed layers lock nutrient rich water deep below the euphotic zone, preventing the formation SCMs. 

Despite this, sparse observations of in-situ chlorophyll have shown the presence of SCMs in areas of the Southern Ocean. SCMs 
can be created by several alternate mechanisms in the Southern Ocean, unrelated to nutrient distributions. In-situ studies have 
speculated that the subduction of coastal water-masses, photo-acclimation of phytoplankton cells at depth, photo-adaption 
of deep diatom communities, sinking patterns, and zooplankton avoidance and predation could all cause the occurrence 
of SCMs in the region. I will present a review of the literature addressing Southern Ocean SCM’s and discuss what is known 
about the biogeography and prevalence of different types of SCMs. Following this, I will outline how the Biogeochemical Argo 
program can help us further understand this topic. 
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Bremer Canyon: Insights into the pelagic food web
Lynnath E. Beckley1, Alicia Sutton1, Nicholas Mondello1, Curt Jenner2 and Micheline Jenner2

1 Murdoch University, 90 South Street, Murdoch, WA 6150
2 Centre for Whale Research, P.O. Box 1622, Fremantle, WA 6959

Bremer Canyon, off the south coast of Western Australia, is widely known for its spectacular aggregation of killer whales during 
the summer months. Various hypotheses have been suggested for this phenomenon including oceanographic processes such as 
upwelling and a food web fuelled by methane seeps. In this preliminary study, conducted during January 2017, CTD measurements 
were made along two transects through the canyon, nutrient and chlorophyll concentrations were ascertained and pelagic biota 
representative of several trophic levels in the pelagic ecosystem were analysed for δ13Carbon and δ15Nitrogen stable isotopes. No 
evidence of upwelling was observed and, as expected, there was a deep chlorophyll maximum where chlorophyll values were 
greater than those measured in surface waters. δ13C values (-27o/oo to -18 o/oo) do not appear to corroborate the methane seep 
hypothesis and the combination of both stable isotopes showed a clear increase in trophic position from phytoplankton through 
zooplankton to krill, fishes and large squid which are well-known to be the prey of killer whales. Isotope values were similar 
to those found in other pelagic food web studies off the west and south-east coasts of Australia. This work contributes to the 
scientific understanding of the recently proclaimed Bremer Canyon Marine Park.

 

Science for management: mapping seagrasses in the 
south-west Australian estuaries 
Katherine Bennett1, Kieryn Kilminster1, Marta Sanchez Alarcon1 and Hisayo Thornton1  

1 Department of Water and Environmental Regulation, Perth, WA, 6000

Seagrass is often considered a ‘canary’ for the health of an aquatic environment. It requires adequate water and sediment 
quality and can help inform managers on the health of the ecosystem. The Regional Estuaries Initiative has provided funding 
for the monitoring and evaluation of seagrass condition in estuaries in the south-west of Western Australia. These estuaries 
tend to be dominated by colonizing seagrass species, Halophila ovalis and Ruppia megacarpa, which have a fast turnover rate, 
are able to reproduce rapidly and establish a seedbank, and hence can provide information about the health of the estuary. A 
hierarchical monitoring approach was applied to survey seagrass populations across the Wilson and Hardy Inlet. Broad scale 
mapping techniques with approximately 180 underwater camera observations per estuary have been applied to describe the 
extent and distribution of the seagrass while fine scale monitoring assesses nutrient content in tissue samples, creates biomass 
estimates and provides supplementary commentary on the benthic communities inhabiting the meadows. Data collected is 
able to be compared to historical information to provide an indication of the direction of change in seagrass communities. This 
presentation will describe seagrass condition in the present day in contrast to historical data. 
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Leaf oyster (Isognomon ephippium): A potential 
candidate for shellfish reef restoration?
Chamara Benthotage1, Kirsten Benkendorff1, and Victoria Cole2

1 Marine Ecology Research Centre, School of Environment, Science and Engineering, Southern Cross University, Military Road, Lismore, NSW, 2480
2 Department of Primary Industries Fisheries, Port Stephens Fisheries Institute, Taylors Beach Road, Taylors Beach, NSW, 2316

Oyster reef restoration is driven by the global decline of shellfish reefs and the ecosystem services that they provide. The native 
leaf oyster, Isognomon ephippium has been observed in many NSW estuaries with poor water quality where other native oysters 
(e.g. Sydney rock and flat oysters) are often limited by their relatively narrow tolerance to poor water quality. Although 
there is no aquaculture or fishery for this species, they have been identified as a reef-building shellfish species that may be 
used in coastal restoration. With only 6 reports on this species in Australia, the distribution, ecology and physiology of leaf 
oysters are significant knowledge gaps. This study intends to assess I. ephippium populations, in four estuaries (Richmond, 
Brunswick, Tweed and Macleay Rivers) with different land use regimes in northern NSW. We will confirm the species identity 
and investigate health indicators including population size, condition index, immune factors and heavy metal concentrations, 
along with several water quality parameters. We will also undertake manipulative experiments from areas of normal pH and 
acid sulphate soil run-off to assess tolerance and adaptation to low pH. This research will contribute to new knowledge for 
assessing the suitability of I. ephippium for shellfish reef restoration. 

 

Partial mortality of intertidal corals at the Houtman 
Abrolhos Islands due to seasonal daytime low water 
levels 
Jo Buckee1 and Jennifer Verduin1

1 Murdoch University, 90 South Street, Murdoch, WA 6150

Extensive partial mortality of intertidal corals was observed at the Houtman Abrolhos Islands associated with extended and 
recurrent daytime low water levels from September to November 2018. There are approximately 7000 ha of shallow leeward 
reef platforms at the Abrolhos with the dominant coral being branching and plating forms of the genus Acropora.  Repeated 
aerial exposure of the reef platforms was first observed during the middle of day in early September 2018 resulting in the partial 
mortality of the top 10 – 15 cm of reef top colonies. The observed low water levels were found to be the result of a number of tidal 
and non-tidal factors. Since the Abrolhos has a mostly diurnal tidal regime, the time of day of low tides varies seasonally; with 
daytime low tides occurring during the Austral spring (September to November). Lower than predicted sea levels recorded at 
the nearest tidal station (Geraldton) were associated with periods of high barometric pressure. Mean sea level is also lowest at 
this time of year, following seasonal high-water levels associated with the Leeuwin Current in winter, and interannual variability 
in mean sea level correlates strongly with the Southern Oscillation Index, with low levels associated with El Niño conditions.
The partial mortality event is considered to be a naturally occurring periodic disturbance which drives seasonal and interannual 
variability in coral cover on leeward and tidally-dominated reef platforms. Extended periods of high mean sea level promote 
reef top coral growth which is subsequently curtailed by critical low water level events. The cycle is a fundamental reef building 
process whereby exposure to air limits the upward growth of corals and explains the flattened summits of reefs.  
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SIMA Austral: An operational information system for 
managing the Chilean Aquaculture Industry
Rodrigo Bustamante1

1 CSIRO  Oceans and Atmosphere, 306 Carmody Rd, St Lucia, Brisbane, QLD 4072, Australia

The Integrated Management System for the Aquaculture (SIMA in Spanish) is a comprehensive interoperable information and 
modelling platform that has been developed to provide the Chilean Aquaculture industry and governmental agencies with 
access to improved environmental intelligence allowing them to make maximally informed strategic and operational decisions. 
SIMA is built upon an integrated system of biophysical production data, catchment and coastal-marine models, visualisation, 
reporting and risk-based decision support tools. This communication briefly describes the SIMA architecture and components 
and provides examples of applications of how it can be used to inform policy and management decisions, and finally discusses 
challenges and key learnings and considers future developments and applications.

 

Diet of mesopelagic lanternfishes (Myctophidae) in 
the Perth Canyon
Daniel Cohen1 and Lynnath E. Beckley1

1 Murdoch University, 90 South Street, Murdoch, WA 6150

The diet of mesopelagic lanternfishes (Myctophidae) was investigated in the Perth Canyon off Western Australia. Taking advantage 
of their diel migration pattern, larval Diaphus sp. and adult Myctophum asperum and Myctophum phengodes were captured at 
night using a large surface net. Concurrent netting of zooplankton was also undertaken to assess availability of prey. Gut contents 
of the myctophids were identified and revealed almost no night-time feeding among larval Diaphus sp. confirming the relationship 
between ontogenetic stage, eye development and inability to feed at night. For M. asperum and M. phengodes, morphometrics, 
size and number of prey revealed a positive relationship between fish size and prey size but no significant increase in number 
of prey as length of fish increased. Calanoid copepods were consumed by 82 % of M. asperum and 100% of M. phengodes and, 
respectively, they constituted 38% and 62% of the number of prey items in their guts. Selectivity was assessed using Ivlev’s and 
Chesson’s indices and, contrary to their abundance in the diet, calanoids were not positively selected and both Myctophum 
species showed a preference for euphausiids. This investigation represents the first study of the position of myctophids in the 
pelagic food web in the Southeast Indian Ocean. 

 

First Findings from a Combined LiDAR and Sonar 
Survey for Habitat Mapping
Simon Collings1, Tara Martin2, Matt Boyd2, Andreas Marouchos2 and Adam Lowry3

1 CSIRO Data61, Underwood Ave, Floreat 6014
2 CSIRO Oceans and Atmosphere, IOMRC, Broadway Crawley, 6009
3 3D at Depth, St Georges Terrace, Perth WA 6000

In early 2018 the CSIRO scientists and technicians, in collaboration with Adam Lowry from subsea LiDAR company 3D at Depth 
installed an Kongsberg EM2040c Multibeam System and an SL2 3D at Depth LiDAR system onto the CSIRO Research Vessel 
Linnaeus. The crew captured simultaneous LiDAR and multibeam sonar data from a moving surface vessel over Kingston Reef 
near Rottnest Island. This poster presents pictures of the mobilisation and setup, along with preliminary analysis of this data, 
showing the potential synergies between these different data modes, in particular for benthic habitat mapping. 
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Predicting benthic substrate and habitat using 
multibeam sonar and AUV imagery on a submerged, 
inner-shelf reef, central Great Barrier Reef
Jenna Beyer1, James Daniell1, Stephanie Duce1, Tom Bridge2,3 and Robin Beaman4

1 College of Science & Engineering, James Cook University, Townsville, Qld, 4811, Australia
1 ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, 4811, Australia
2 Biodiversity and Geosciences Program, Museum of Tropical Queensland, Queensland Museum Network, Townsville, 4810, Australia
3 College of Science & Engineering, James Cook University, Cairns, Qld, 4870, Australia

Submerged coral reefs, those which support live coral growth but do not reach modern sea level, are important but understudied 
habitats. They may act as disturbance refuges for coral reef species and may substantially increase the known area available for 
coral growth on the Great Barrier Reef. However, their depth makes them difficult to access and study meaning that even their 
general extent is poorly defined. This study combines multibeam data and AUV data with modelling techniques to predict and 
map the distribution of both hard substrates and Acropora coral on Tink Shoal, a submerged inner-shelf reef on the central Great 
Barrier Reef (GBR). Random Forest, Support Vector Machine, and Gradient Boosting Machine models were trained using AUV-
derived substrate data and spatial derivatives from multibeam bathymetry and backscatter data at three different resolutions: 1 
m, 5 m and 25 m. The Random Forest models created using the 25 m resolution derivatives performed best for predicting both 
hard substrate and Acropora coral habitat. The results suggest that Random Forest models using comparatively low-resolution 
data can produce valid models of benthic substrate. This could enable the use of predictive habitat modelling on the GBR using 
existing regional-scale bathymetric datasets.

 

Factors influencing whitetip (Triaenodon obesus) 
and blacktip (Carcharhinus melanopterus) reef shark 
sightings associated with the dive tourism industry
Robert Selman1, Natasha Prokop2, Olivier Restif1, Niv Froman1 and Gareth Pearce1 

1 Department of Veterinary Medicine, University of Cambridge, Cambridge, CB3 OES, UK
2 Maldives Underwater Initiative, Six Senses Laamu, Republic of the Maldives

Shark-diving related tourism is increasing in many areas across the world bringing important revenue to low income countries. 
The ability to predict locations with increased likelihood of shark sightings would increase both industry efficiency and tourist 
satisfaction and therefore return revenue. This study utilised shark sighting data from dive sites across Laamu Atoll in the Maldives 
archipelago between 2016-2018. Whitetip (WTS) and blacktip (BTS) reef shark sightings were compared across year, season, 
month, site type, current strength, visibility, temperature, time, depth and location using a Poisson Generalised Linear Model in 
‘R’. WTS were seen most often on outer reefs and channels whereas BTS were most often seen on inner reefs and thilas. WTS 
sightings increased on the downstream side of atolls during monsoon transitions whereas BTS were seen more commonly on the 
upstream side. BTS sightings increased in shallower depths on outer reefs and thilas whereas WTS sightings increased in channels 
and on outer reefs. Sightings of both species increased with greater current strength and visibility. This study identified the 
relative importance of site type and seasonal and environmental factors that influence the frequency of shark sightings providing 
valuable data to support sustainable shark-diving tourism operations in this region. 
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Optimising Conservation Outcomes for Mangrove Forests
Lucy A. Goodridge Gaines1, Andrew D. Olds1,2, Rod M. Connolly3, Christopher J. Henderson1,2, and Thomas A. Schlacher1,2 and 
Ben L. Gilby1,2

1 School of Science and Engineering, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
2 The Animal Research Centre- Health, ecology and conservation, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
3 Australian Rivers Institute- Coasts and Estuaries, Griffith University, Gold Coast 4222, Queensland, Australia 

Mangroves are impacted by a diversity of anthropogenic impacts that reduce their value as habitats for fish. Consequently, 
the prevalence of conservation efforts that protect or manage mangroves, the species that rely upon them, and the ecological 
functions they provide is increasing globally. These interventions cannot be optimised, however, because we do not know how 
factors like mangrove habitat complexity, connectivity, and accessibility modify the influence of conservation initiatives like 
marine reserves. We surveyed mangrove fish assemblages using baited underwater cameras in Moreton and Great Sandy Marine 
Parks in Queensland. Ten sites were selected within each marine park (5 within a no-take zone, 5 open to fishing), with ten 
camera deployments made at each site (for 200 deployments in total). We found that mangrove forests with greater connectivity 
with surrounding habitats, and with higher complexity contained fish assemblages characterised by higher species richness 
and abundance of targeted species. Marine reserves had varying effects on fish assemblages depending on their composition 
and placement. We highlight the importance of connectivity and habitat complexity in the placement of no-take zones for 
mangrove forests, and suggest that placing conservation efforts for mangroves more strategically across seascapes will maximise 
conservation and fisheries outcomes.  

 

Multi-criteria Decision Analysis (MCDA) for siting 
artificial reef placement
Madelaine Hooper1 and Maria Berzunza Sanchez1

1 Cardno, Melbourne Victoria 3000

Mapping constraints and opportunities is recognised as being a key tool in the initial planning stages for a successfully functioning 
artificial reef. Carefully planned artificial reefs are placed to achieve clearly defined and measurable objectives without impacting 
other marine resources, or interfering with other accepted uses of the coastal ecosystem. Location selection is therefore critical 
to the success of an artificial reef and constraint mapping techniques essential to bring together biological, physical and social 
factors in an overall context. Collation of existing literature together with GIS mapping capability, allow constraining features 
(as well as desirable characteristics), to be graphically presented as layers and efficiently evaluated. Mapping the constraints 
and opportunities of a variety of agents, such as exclusion zones, substratum, coastal and oceanographic processes, distribution 
of flora and fauna, submerged infrastructure and public opinion through an MCDA is a simple but powerful tool to achieve the 
desired objective for artificial reef placement, be it scour protection or enhancement of recreational fishing opportunities.  

Abstracts: Posters



AMSA2019 Program Handbook 230

Assessing the effects of Sampling Frequency on 
Behavioural Classification of Accelerometer data
Jenna Hounslow1,2,3, Lauran Brewster1,2,4, Karrisa Lear1,2, Tristan Guttridge4, Ryan Daly3, Nicholas Whitney5 and Adrian Gleiss1,2

1  School of Veterinary & Life Sciences, Murdoch University, Murdoch, 90 South Street, Murdoch, WA, 6150
2  Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, 90 South Street, Murdoch, WA 6150, Australia 
3  Save our Seas Foundation- D’Arros Research Centre, Rue Phillipe Plantamour 20, CH-9 1201 Geneva, Switzerland 
4  Bimini Biological Field Station Foundation, South Bimini, Bahamas.
5  Anderson Cabot Center for Ocean Life, New England Aquarium, Central Wharf, Boston, MA 02110, USA

Understanding the behaviours of free-ranging animals over biologically meaningful time scales gives unique insight into 
their ecology. Biologging tools such as accelerometers allow the remote study of elusive animals. Machine learning (ML) is a 
common tool for automatic classification of behaviours from large high-resolution data sets and often performs best using 
high sampling frequencies; yet these frequencies limit deployment duration through elevated battery and memory use. 

Here, we assess the effect of sampling frequency on a ML algorithm’s ability to classify behaviours from accelerometer data and 
present advice for programming biologging devices to maintain classifier performance while optimising deployment duration. 
Accelerometer data (30 Hz) were collected from juvenile lemon sharks (Negaprion brevirostris) during semi-captive trials and 
ground-truthed to a catalogue of behaviours through direct observation. Data were resampled to a range of sampling frequencies 
and behaviours were classified using a random forest ML algorithm. 

We demonstrate that as sampling frequency decreases, classifier performance decreases. 

For best classification of fine-scale behaviours with fast kinematics, frequencies > 5 Hz are required due to signal aliasing. When 
seeking to maximise available device memory and battery capacity thus extend deployment duration, 5 Hz is an appropriate 
sampling frequency for classifying behaviours in similar-sized animals. 

 

Pushing the limits of power: Is power analysis always 
powerful enough?
Garnet Hooper1,2

1  RPS, Level 2, 27-31 Troode Street, West Perth, WA, 6005
2  School of Molecular and Life Sciences (MLS), Curtin University, Kent Street, Bentley, Perth, WA, 6102

A priori power analysis is commonly used in survey design to identify appropriate sampling effort so that an effect of a given size 
can be detected. As power increases, there is a decrease in the risk of a false negative rate (Type II) error – i.e. a failure to reject 
an incorrect null hypothesis. However, power analysis, like all scientific methods, is based on certain assumptions and has inherent 
limitations. There is the potential that these assumptions and limitations are not sufficiently considered when deciding to use this 
method, with potential for substantially increased survey costs without benefit if the method is applied incorrectly.

This hypothesis was tested using data collected during a pilot grab sampling study from north-west Western Australia. 
A prior power analysis identified sampling effort of 15 replicates from 16 sampling sites was required (n = 240). A permutational 
multivariate test was developed to allow a comparison of the effect of reducing sampling effort on n-dimensional structure, in a 
way that was comparable with the outcomes of power analysis. Results showed that power analysis substantially over-estimated 
sampling effort required for both presence-absence and absolute abundance data in this case.
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Prioritising restoration actions for threatened 
saltmarsh ecosystems
Tyson R. Jones1, Andrew D. Olds1,2, Rod M. Connolly3, Christopher J. Henderson1,2 and Thomas A. Schlacher1,2 and Ben L. Gilby1,2

1  School of Science and Engineering, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
2  The Animal Research Centre- Health, ecology and conservation, University of the Sunshine Coast, Maroochydore DC 4558, Queensland, Australia
3  Australian Rivers Institute- Coasts and Estuaries, Griffith University, Gold Coast 4222, Queensland, Australia 

Saltmarshes are threatened globally by a suite of anthropogenic impacts. Given their economic and ecological value for an 
array of fish species, saltmarshes are often the target of active marine habitat restoration or conservation efforts (e.g. marine 
reserves). However, data to support the strategic placement of these management interventions across complex marine 
seascapes is currently lacking. In this study, we quantified the influence of landscape context (e.g. habitat connectivity, size 
and accessibility), marine reserves, habitat composition and complexity, and anthropogenic disturbance gradients on fish 
assemblages in saltmarshes and nearby subtidal habitats in Moreton Bay and Hervey Bay, Queensland using underwater video 
cameras. We surveyed ten sites in each bay (five each in marine reserves) with ten camera deployments (for 200 deployments 
total). We show that sites with higher connectivity between saltmarshes and alternate complimentary fish habitats, and with 
greater inundation times, contained more diverse and abundant fish assemblages. Habitat complexity and anthropogenic 
disturbances had varying levels of influence on fish abundance, and the composition of species present. This study highlights 
the importance of strategically prioritising saltmarsh restoration actions, and indicates that spatially significant factors must 
be considered to maximise the ecological and economic outcomes of restoration projects.

 

Development asynchrony and arrangement of offspring 
in a matrotrophic viviparous marine invertebrate
Mohmmad Khan1, C.M Whittington1, M.B Thompson1, M Byrne1,2

1  The University of Sydney, School of Life and Environmental Sciences (A08), Sydney, New South Wales, Australia.
2  The University of Sydney, School of Medical Sciences (F13), New South Wales, Australia.

Sibling competition and developmental asynchrony may greatly influence the arrangement and size of offspring of marine 
invertebrates that care for their young. In Parvulastra parvivipara, a matrotrophic asterinid sea star that incubates its young in 
the gonads, sibling cannibalism supports post-metamorphic development. Offspring size varies within (coefficient of variation, 
CV = 22.6 %) and among (CV = 17.7%) the gonads. Confocal microscopy was used to visualize early embryos and oocytes, 
and revealed the presence of several developmental stages within individual gonads. The appearance of early embryos 
surrounded by somatic cells suggests that they may receive nutrients through histotrophy. Sibling competition intensifies once 
the digestive tract is functional in the tiny juveniles which then start to consume siblings. The arrangement of the offspring 
in the gonads was observed using micro-computed tomography. The juveniles were oriented with their oral surface facing 
each other, presumably as a defensive strategy to protect themselves from being eaten. Periodic release of offspring in single 
or several cohorts indicates continual reproduction. It is not known what initiates birth but it may be mediated by sibling 
competition. Larger adults had a greater allocation to female reproductive output than smaller adults.
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Science of the Regional Estuaries Initiative
Kieryn Kilminster1, Alessandra Mantovanelli1, Eduardo da Silva1, Peta Kelsey1, Joel Hall1, Karl Hennig1, Deepak Shakya1, 
Gayan Gunaratne1, Elke S. Reichwaldt1, Allan Lee1, Joanna Browne1, Adam Acosta1, Michael Kenrick1 , Michelle Mullarkey1, 
Catherine Thomson1, Marta Sanchez Alarcon1, Katherine Bennett1, Amanda Charles1, Veronica Campagna1, Thang Duong1, 
Nicola Travell1, Sarah Grigo1, Linda Kalnejais1, Frances D’Souza1, Georgina Evans1, Helen Nice1, Mischa Cousins1, Emma 
van Looij1, Gillian White1, Bronte Grant1, Brad Degens1, Svenja Tulipani1, Mark Shackleton1, Rebecca Firth1, Ashley Ramsay1, 
Cassie Paxman1, Anya Lam1, Kath Lynch1 and Malcolm Robb1

1  WA Department of Water And Environmental Regulation, Joondalup, Australia

The Regional Estuaries Initiative, is the biggest investment by the WA state government to date to improve estuary health. 
Together with the program Revitalising Geographe Waterways, six key estuaries are targeted in the south-west of Western 
Australia – Peel-Harvey, Leschenault, Vasse-Wonnerup, Hardy Inlet, Wilson Inlet and Oyster Harbour. The Initiative works in 
5 strategy areas: Regional Capacity, Sustainable Agriculture, Water in the Landscape, Innovative Remediation and Science for 
Management. Working together with catchment groups, local councils, industry, universities and landholders we are strengthening 
regional capability and whole-of-industry engagement through cooperative networks to share resources, knowledge and build 
capacity.  This is important as Australia’s south-west is one of the places most impacted by declining rainfall and river flows from 
climate change, as well as facing pressures from a growing population. This poster provides an overview of the science undertaken 
between 2016-2018, which includes water quality monitoring in estuaries and catchments, phytoplankton and harmful algal 
bloom identification, seagrass extent and condition, assessment of estuary condition, development of numerical models for 
catchments and estuaries, and developing soil products and new clays to remediate phosphorus problems in catchments and 
estuaries. The science underway will assist managers address the current and future challenges this region faces.

 

Marine micromolluscs of the Kimberley marine region
Peter Middelfart1 and Lisa Kirkendale2

1  Flinders University, Sturt Road, Bedford Park, SA, 5042
2  Deakin University, Princes Highway, Warrnambool, Vic, 3280

The North West Shelf (NWS) is part of the Australian continental margin on the edge of the Indian ocean. The Kimberley 
region is one of the least explored areas of the NWS given its remote position in the far north as well as sheer size with vast 
gulfs, myriad islands and large embayments. These different features provide a range of habitat for a diversity of marine life 
that has experienced a dynamic past including sea level change and variable current regimes. Rich in both natural resources, 
such as oil and gas, as well as marine life, the area has been a focus of exploration and study for decades, however, there is 
still much to discover. In our presentation we will discuss research by the WA Museum over the last 10 years, specifically, the 
Kimberley Woodside Collection Project. The Project focussed on macrofauna across marine groups, however, one microscopic 
group, micromolluscs, were specifically targeted utilizing specialized sampling protocols in the final two years of the multiyear 
field program. This fauna is challenging to collect, sort, image and study and is regularly overlooked in worldwide biodiversity 
assessments. The results from the Kimberley are impressive with 624 micromollusc species observed from 70 stations based 
on a total of 1884 identifications. This diversity represents 99 families or superfamilies, 21 of which were not recorded previously 
with 18 families doubling or more in the number of taxa recorded. This is the first step in characterizing the assets of a faunal 
component that is more diverse than many other well-known marine groups in the region, underpins food webs but without 
taxonomic study, remains outside the scope of traditional conservation initiatives.  
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Summer intrusions into Storm Bay, South-East Tasmania
Clothilde Langlais1, Amandine Schaeffer2, Benoit Legresy1, Mike Herzfeld1, Karen Wild-Allen1

1  CSIRO Ocean & Atmosphere, Castray esplanade, Hobart, TAS 7000.
2 University of New South Wales, Sydney NSW 2052

The East Australian Current (EAC) mesoscale eddies transport warm nutrient-depleted sub-tropical water down the east coast of 
Australia to Tasmania. The extension in Tasmania peaks in February and is weakest in winter. When EAC eddies interact with the 
slope, warm and salty water intrusions can occur into Storm Bay. Cooler nutrient-rich sub-Antarctic water can also reach the shelf 
edge in summer. While we don’t know the exact nature of the interplay between these dynamical processes, it can lead to local 
changes in ocean temperature and biogeochemistry in Storm Bay, and impact Tasmanian microphytoplankton communities.

Using 8-year of repeat glider mission in Storm Bay, 6-year of mooring data and satellite altimetry data, we investigate the 
interplay between bottom driven upwelling and EAC eddies in South-east Tasmania. EAC filaments seem to develop along 
the shelf break when a large quasi-stationary anticyclonic eddy off South East Tasmania impinges on the continental slope. 
Every summer, this interaction results in a surface intrusion of EAC water, concomitant with a sub-surface intrusion of cold 
sub-Antarctic water. Using the long timeseries, we assess the characteristics and variability of these simultaneous intrusions. 
In particular, during the 2016 marine heat wave, two intense intrusions events occur in Storm Bay resulting in large warm and 
salty anomalies in the surface and large cold and relatively fresher anomalies at depth.

 

An investigation of producing benthic habitat maps 
using multibeam backscatter data at Inner Harbour 
Channel, Fremantle Port, Western Australia
Xinh Le1, Justy Siwabessy2, Alexander Gavrilov1, Michael Kuhn1 and Iain Parnum1

1  Curtin University, Kent St, Bentley WA 6102
2  Geoscience Australia, Canberra, ACT, Australia

High quality habitat maps are necessary for marine environment planning, monitoring and management. Multibeam sonar 
are now widely chosen as the system of choice for marine habitat mapping due to the ability to simultaneously collect higher 
resolution bathymetry and geo-referenced backscatter data.

Despite multibeam backscatter data been shown to be useful in in marine habitat mapping, producing benthic habitat maps from 
multibeam backscatter data is not trivial. Challenges include: the effect of system settings on backscatter persisting even after 
corrections have been applied, and the interpretation of backscatter response curves. Therefore backscatter data collected from 
a MBES needs to be examined and evaluated to assure that it is usable for producing reliable and accurate marine habitat maps.

This study used existing available multibeam data at the Inner Harbour Channel, Fremantle Port. Where ground-truth data 
was available then supervised maps were be produced, where no ground-truth data had been collected unsupervised maps 
were produced.

This research is an effort to try to find the most efficient way of producing marine habitat maps from already acquired and 
available multibeam data as well as recommendations of improvement in collecting new multibeam backscatter data.
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Shifts in marine invertebrate assemblage structure 
under extreme heat stress
Janine Ledet1, Hamish Campbell2, Maria Byrne2 and Alistair Poore1

1  Evolution & Ecology Research Centre, UNSW Sydney, NSW, 2051
2  University of Sydney, NSW, 2006

Marine heat waves are occurring with greater frequency and magnitude worldwide with the potential to significantly alter 
community structure and ecosystem functionality. With the epifaunal assemblage that inhabits macroalgae, we tested how species 
vary in their tolerance to extreme thermal stress, and how tolerance varied among seasons. Individuals of the most abundant 
species (amphipod crustaceans) were placed in a static thermal gradient across a range of temperatures including current ambient 
and near-future extremes. Proportional survival was measured as time to immobilisation and contrasted among species, sexes, 
life stage and body sizes. Overall, 87% individuals across all species within the assemblage were capable of withstanding short-
term extreme stress in the defined limits of a marine heatwave. The greatest variation in tolerance to extreme temperatures was 
among species sampled (not body sizes or life stages), indicating that heat waves are likely to shift the composition of epifaunal 
assemblages. Animals collected in summer were +2°C more tolerant to extreme temperatures than those collected in winter, 
demonstrating the importance of seasonal acclimation to survival. In combination, these results indicate that the impacts of a 
marine heatwave will depend on local species composition and timing of the heatwave relative to recent climate conditions.

 

Does species listing achieve conservation?
Lea T. Mamo1, Brendan P. Kelaher1, Melinda A. Coleman1,2 and Patrick G. Dwyer3

1  National Marine Science Centre, School of Environment, Science and Engineering, Southern Cross University, Coffs Harbour, New South Wales, Australia.
2  New South Wales Fisheries, Department of Primary Industries, Coffs Harbour, NSW, Australia.
3  New South Wales Fisheries, Department of Primary Industries, Wollongbar, NSW, Australia. 

Hard protection structures, such as seawalls and breakwaters protect lives and coastal assets from erosion and inundation, driven 
by rising sea-levels and storms. However, construction and upgrading of these structures can replace and fragment habitats and 
species, impacting biodiversity and ecosystem service provision. The northern breakwater at Coffs Harbour, NSW was recently 
upgraded to negate wave overtopping during storms. The compulsory environmental impact assessment for this upgrade led 
to the rediscovery of a critically endangered algal species, Nereia lophocladia, which had not been found for over 10 years and 
was even believed by some to be extinct. To avoid any impacts on the algal population, the breakwater design was modified, 
including the introduction of novel ecological engineering approaches to mitigate impacts. Subsequent underwater surveys 
found N. lophocladia at various other locations along the NSW coast, revealing that Coffs Harbour did not support the last 
remnant population, as suggested by the species listing. Hence, the breakwater upgrade may have caused less extinction risk to 
N. lophocladia than predicted and a redesign to such extent might have not been necessary to secure the species’ survival. Our 
case study highlights that a proactive approach to species conservation, which would prioritise the gathering of targeted up-to-
date scientific data once a species is listed rather than a reactive approach whereby data collection is initiated by a development 
proposal, may improve species and habitat management. Such an approach would not only have improved conservation efforts 
for N. lophocladia but may also have reduced the overall costs of the breakwater upgrade.
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Cross-shelf responses of fish assemblages to severe 
environmental disturbance
Eva McClure1,2, Laura Richardson3, Alexia Graba-Landry2, Zoe Loffler2, and Garry Russ1,2, Andrew Hoey2

1  College of Science and Engineering, James Cook University, Douglas, QLD, 4814
2  Center of Excellence for Coral Reef Studies, James Cook University, Douglas, QLD, 4814
3  Biosciences, College of Life and Environmental Sciences, University of Exeter, Exeter EX4 4QD, UK

Spatial differences in environmental conditions and biophysical drivers often lead to the formation of distinct taxonomic 
assemblages. In the marine environment, one of the most prevalent and striking gradients in the structure of fish assemblages 
occurs with increasing distance from shore. How these distinct cross-shelf assemblages will respond to the increasing frequency 
and severity of climatic disturbance events is not well understood. Here, we compare cross-shelf herbivorous fish assemblages 
on the northern Great Barrier Reef, Australia, before and after two cyclones and a severe coral bleaching event. While different 
assemblages among inner-, mid-, and outer-shelf reefs were maintained post-disturbance, biomass of some outer-shelf groups 
increased, and there was a loss of taxonomic and trait richness across all shelf positions, particularly nearshore. This loss of 
species may have important implications for the maintenance of ecosystem processes with future disturbance regimes. Further, 
this study suggests that the inherent conditions that make inner-shelf reefs distinct may also make them particularly vulnerable 
to disturbance and perhaps slower to recover.

 

Coastal Restoration and Regulation in Queensland
Bart Mackenzie¹, Nikki Moore1

1 Fisheries Queensland, Department of Agriculture and Fisheries, QLD 4560

Restoration of coastal habitats can have a number of underlying drivers including mitigating impacts of development, providing 
environmental offsets, enforcement notices or be voluntary. All marine plants and declared Fish Habitat Areas in Queensland 
are protected under Queensland law through provisions of the Fisheries Act 1994. Coastal restoration is encouraged and 
supported by the State’s Department of Agriculture and Fisheries (DAF), however, can be regulated to ensure that well 
intended actions do not result in worse outcomes. There are legislative tools that DAF use to assess and place conditions 
on restoration activities. Restoration proposed as mitigation within development applications are assessed under the State 
Development Assessment Provisions and can be conditioned on approvals. Restoration works that are the requirement of an 
environmental offset condition need to be assessed against the Environmental Offsets Act 2014. Restoration of illegal works 
can be detailed in an enforcement notice or court order. To enable restoration activities that contribute to fisheries productivity 
and other environmental services DAF developed Accepted Development Requirements (ADR) for certain restoration works. 
Accepted development avoids development application fees that could be prohibitive to and/or better spent on restoration 
works. Restoration works under the ADR must be endorsed by Fisheries Queensland.
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The future of autonomous platforms in Observing 
Australia’s coastal marine environment
Andreas Marouchos1

1  CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart, Tas, 7000

Sustained ocean observations around Austalias coasts and EEZ can be challenging due to a large marine estate which is remote 
and contains challenging sea conditions. Most observations and infrastructure operations rely on research vessels as a platform. 
Recent developments in autonomous platforms including ARGO floats, ocean gliders and oceanographic moorings, combined 
with remote sensing via satellite, are providing increased opportunities for sustained year-round observations. CSIRO utilises a 
range of autonomous systems, including autonomous underwater vehicles, remotely operated vehicles and robotic profiling floats 
as part of its observing capabilities. Unmanned Surface Vehicles (USVs) in particular are rapidly evolving technology and allow 
sea surface observations, including in areas infrequently visited by research vessels. Advanced sensor technologies integrated 
on USVs promise coverage and flexibility for sustained observations at space and time scales not previously achievable. This 
paper describes the current variety of platforms in use by CSIRO in support of ocean observations, and presents the potential 
for future use of autonomous platforms as part of the mix of ocean observing infrastructure. 

 

Coordinated displays in wild dolphins: an insight into 
social complexity
Bronte L Moore1,2, Richard C. Connor2, Simon J. Allen2,3, Michael Krutzen4 and Stephanie King2,3

1. BMT Australia, Osborne Park, WA, Australia
2. School of Biological Sciences, University of Western Australia, Crawley, WA, Australia
3. Biology Department, University of Massachusetts Dartmouth, North Dartmouth, MA, USA
4. School of Biological Sciences, University of Bristol, Bristol BS8 1TQ, United Kingdom
5. Department of Anthropology, University of Zurich, Zurich, Switzerland

Understanding social complexity in marine mammals is fundamental to developing effective management strategies for wild 
populations, especially those exposed to anthropogenic disturbance. This is particularly important for cognitively advanced 
species, where undervaluing or disrupting key social relationships can have negative impacts on individuals and communities. 
Bottlenose dolphins exhibit an impressive suite of cognitive skills, including vocal learning and the ability to imitate others 
in the vocal and motor domains. Male bottlenose dolphins are also known to form long-lasting, multi-level alliances that are 
essential for their lifelong reproductive success. Here we show that males engage in both vocally and physically synchronous 
displays with their alliance partners, and that this occurs among alliances of all ages and experiences. It seems likely that, 
similar to humans, males use behavioural coordination to strengthen social bonds and alleviate stress. Furthermore, complexity 
in behavioural coordination can be indicative of the investment individuals make to maintain lasting relationships and increase 
inclusive fitness. It is thus prudent to consider the importance of specific social relationships in such species, particularly those 
targeted by wildlife tourism or subject to bycatch in commercial fisheries.

 

Investigation of in-field devices for underwater 
surveying of reef structures
Alaa Mufti1, Iain Parnum1, David Belton1, and Petra Helmholz1

1  Centre for Marine Science and Technology, Curtin University, Bentley, WA, Australia

There are three commonly used methods for underwater surveying: acoustics (multibeam echo sounder), passive light 
(photogrammetry), and active light (laser). Each method can be accurate in creating and detecting features on the seafloor. 
However, each system has its own strengths and limitations. This project will be investigating how accurate and precise each 
method is at measuring underwater structures, such as artificial reefs. Where possible, the methods will be carried out on a known 
structure, e.g. where it has been directly (physically) measured or fabricated with known specifications. The study will also carry 
out repeat measurements in order to quantify accuracy and precision of the methods. The study will conclude by examining the 
effect of combining data from different methods (i.e. data fusion), to determine the best approach for underwater surveying.
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Environmental Monitoring for the Burwood Beach 
Ocean Outfall 
Katie Newton1, Harry Houridis2, Zoe Rogers3, Daniel Livingstone3, Megan Priestley1,3

1  Advisian, Suite 2, 8-14 Telford St, Newcastle East, NSW, 2300
2  Advisian, 333 Collins St, Melbourne, Vic, 3000
3  Hunter Water Corporation, Honeysuckle Drive, Newcastle, NSW, 2300

The Burwood Beach Wastewater Treatment Works (WWTW) is located on the Hunter Central Coast of NSW and services ~190,000 
people. The WWTW provides preliminary and secondary (biological) treatment. The current treatment process is designed to 
remove organics, solids, oil & grease and incorporates ultraviolet disinfection to reduce pathogen content in treated effluent. 
Hunter Water Corporation is licensed with the NSW EPA to discharge treated effluent and biosolids to the Pacific Ocean through 
an ocean outfall which is 1.5 km long and has diffusers located at a depth of 22 m below the ocean surface. 

The seabed in the vicinity of the outfall diffusers is mostly sandy seafloor with small areas of low profile and patchy rocky 
reef. Between 2011-2013 and 2017-2019 Advisian has undertaken a comprehensive marine environmental monitoring program 
to better understand the potential impacts of discharges on the receiving environment, predict the possible extent of future 
impacts and to assist in providing a scientific basis for determining future limits for acceptable discharges. Monitoring 
undertaken by Advisian for Hunter Water since 2011 includes water and sediment quality, reef ecology, benthic infauna, fish 
distribution, seafood contamination, ecotoxicology and oyster biomonitoring. A review of results is provided. 

 

Testing the Efficacy of Unsupervised Machine 
Learning Techniques to Infer Shark Behaviour from 
Accelerometry Data
Courtney Norris1, Lauran Brewster1,2,3, Tristan Guttridge2, Nicholas Whitney4, Vianey Leos-Barajas5,6, Evan Byrnes1, 
Nicola Armstrong1,7 and Adrian C Gleiss1

1  Centre for Sustainable Aquatic Resources, Harry Butler Institute, Murdoch University, 90 South Street, Murdoch, WA, 6150
2  Bimini Biological Field Station, 15 Elizabeth Drive, South Bimini, Bahamas
3  Harbor Branch Oceanographic Institute, Florida Atlantic University, Fort Pierce, FL 34946, USA
4  Anderson Cabot Center for Ocean Life, New England Aquarium, Central Wharf, Boston MA 02110, USA 
5  Dept of Statistics, Iowa State University, Ames, IA 50011, USA
6  Bielefeld University, 33615 Bielefeld, Germany
7  Mathematics and Statistics, Murdoch University, 90 South Street, Murdoch, WA, 6150 

Biologging is becoming a powerful tool in the study of free-ranging animal behaviour. Accelerometers play an important 
role particularly for cryptic aquatic species by facilitating the measurement of animal body movement and thus, behaviour. 
However, our ability to collect these large and complex datasets is surpassing our ability to analyse them, prompting a need 
to develop methodologies for automated behavioural classification. Unsupervised machine learning is particularly useful 
for behavioural classification where direct observations to link patterns of acceleration to animal behaviour are not always 
attainable. We tested the ability of unsupervised machine learning to classify shark behaviour by applying two common 
unsupervised approaches, K-means clustering and Hidden Markov models (HMM) to ground-truthed accelerometry data 
collected from captive juvenile lemon sharks (Negaprion brevirostris). Both algorithms performed well in distinguishing broad 
categories in behaviour (resting vs swimming), but generally had poor performance in rare and more complex behaviours 
(eg. Prey handling, burst swimming). Our study is one of the first to validate the use of common unsupervised machine 
learning algorithms and lends further support to their use in the study of behaviour in free-ranging animals, while also showing 
limitations in their ability to discern complex behaviours.  
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Hybridisation among groupers (genus Cephalopholis) 
at the eastern Indian Ocean suture zone: taxonomic 
and evolutionary implications
Samuel D. Payet11, Jean-Paul A. Hobbs1, Joseph D. DiBattista1,2, Stephen J. Newman1,3, Tane Sinclair-Taylor2, Michael L. Berumen2 
and Jennifer L. McIlwain1

1  Department of Environment and Agriculture, School of Science, Curtin University, P.O. Box U1987, Perth, WA 6845, Australia
2  Division of Biological and Environmental Science and Engineering, Red Sea Research Center, King Abdullah University of Science and Technology, 

Thuwal 23955-6900, Saudi Arabia
3  Western Australian Fisheries and Marine Research Laboratories, Department of Fisheries, Government of Western Australia, P.O. Box 20, North Beach, 

WA 6920, Australia

Until recently, hybridisation was considered rare in the marine environment. A suture zone in the eastern Indian Ocean is home to 
numerous hybridising sister-species, providing an ideal opportunity to determine how hybridisation influences speciation in reef 
fishes. At this location, we investigated the genetics, ecology and life history of two parapatric species (Cephalopholis urodeta 
from the Pacific Ocean and C. nigripinnis from the Indian Ocean) and their hybrids. Multiple molecular markers revealed hybrids and 
their parent species were genetically homogenous within and outside the hybrid zone. Hybrids had equal fitness to their parent 
species (according to growth, reproduction, and abundance), who appear to be interbreeding due to biological and ecological 
compatibilities. The lack of genetic structure may be explained by three scenarios: (1) introgression across the species range; (2) 
discordance between colouration and genetics; and (3) incomplete lineage sorting. Further molecular analyses are necessary to 
discriminate these scenarios. In any case, both species are unlikely to become reproductively isolated as they cohabit where they are 
common (Christmas Island) and will source congeneric mates where they are rare (Cocos Keeling Islands). Our results add to the 
growing body of evidence that suggests hybridisation is a dynamic evolutionary factor in coral reef fishes.

 

Extreme temperatures in the Tasman Sea interior
Gabriela Pilo1, Neil Holbrook2

1 Institute for Marine and Antarctic Studies (IMAS), University of Tasmania, ARC Centre of Excellence for Climate Extremes (CLEX), IMAS Salamanca, 
Hobart CBD Campuses, Hobart, TAS 7000

 Centre for Oceans & Cryosphere, University of Tasmania, IMAS Hobart Waterfront, Hobart CBD Campuses, Hobart, TAS 7000

Extreme temperatures can be defined as those exceeding the 90th percentile threshold relative to climatology. In the Tasman 
Sea, between Tasmania and New Zealand, extreme sea surface temperatures were observed for ~250 subsequent days 
from September 2015 to May 2016. Regional surface waters during this ‘marine heatwave’ event reached up to 3°C above 
climatology, impacting local biological communities, fishing and harvesting practices, and marine aquaculture. While several 
studies characterise extreme temperatures in the ocean surface, extreme temperatures at subsurface are poorly understood. 
This knowledge gap is due, in large part, to limited subsurface observations. Here, we aim to characterise extreme temperature 
events in the Tasman Sea interior. We use output from the Ocean Forecasting Australia Model version 3 to identify and 
characterise temperature extremes between the surface and 2000 m depths. We show that extreme subsurface temperatures 
are characterised by different intensities, durations, and depth penetration. These differences might be linked to different 
drivers. We found that eddy and current-driven extreme temperatures tend to occur off Australia’s east coast, extending from 
the surface to 1500 m depth, are up to 3°C warmer than climatology at mid-depth (100-500 m), and typically last for up to 60 
days. Atmospheric-driven extreme temperatures tend to occur over the entire Tasman sea. These extremes may extend from 
the surface to 150 m depth, are up to 3°C warmer than climatology, and typically last for 30 days. Extreme temperatures are 
also evident between 500 and 2000 m depths, in the centre of the Tasman Sea. At these depths, extreme temperatures are 
~0.2°C warmer than climatology and can persist for over 400 days. The causes for these deep extreme temperatures are being 
explored. Characterising deep extreme temperatures is the first step to understand their drivers and potential impacts.
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Observing Patterns of Beach Use With Drone Technology
Euan Provost1, Paul Butcher2, Andrew Colefax1, Melinda Coleman2, Belinda Curley3 and Brendan Kelaher1

1 Southern Cross University, National Marine Science Centre and Marine Ecology Research Centre, Coffs Harbour, NSW, Australia
2 New South Wales Department of Primary Industries, National Marine Science Centre, Coffs Harbour, NSW, Australia
3 New South Wales Department of Primary Industries, Port Stephens Fisheries Centre, Taylors Beach, NSW, Australia

Beaches are important coastal assets that require active management to ensure usage is sustainable, and users are protected. 
Understanding patterns of beach use helps develop management actions that achieve safe and sustainable practices. We 
assessed whether aerial drones were an appropriate tool for quantifying beach use. Drones visually recorded 2 km of beach 
from the dune to water interface and out to the breaker zone and beach users categorised. Flights were undertaken during 
three school holiday periods at four popular beaches in New South Wales, Australia. During the study period, 193 flights were 
completed with 36 618 beach users documented. Generally participation in walking, surfing and fishing was similar throughout 
the sampling periods. During warmer periods, there was, however, significantly more participation in sunbathing and swimming. 
Analysis found usage patterns varied significantly among beaches and sampling periods. This suggests adaptive management 
strategies targeted to specific areas and season are required to best protect beach habitats and users. 

 

Seasonal Forecasting for Decision Support in 
Marine Fisheries and Aquaculture around Australia 
and New Zealand
Claire Spillman1, Catherine de Burgh-Day1, Alistair Hobday2, Paige Eveson2 and Jason Hartog2

1  Bureau of Meteorology, Melbourne, VIC, Australia
2  CSIRO Oceans and Atmosphere, Hobart, TAS, Australia

Fishery and aquaculture production is strongly influenced by environmental conditions, both short term environmental 
fluctuations and long term climate related trends, often necessitating modifications in fishing, farming and management 
practices. Multi-week to seasonal forecasts from dynamical ocean-atmosphere models of suboptimal conditions in marine 
systems in the coming season can be very useful tools for fishery and aquaculture managers. Forecast tools have been 
developed and used to reduce uncertainty and manage business risks in marine farming and fishing operations in Australia 
and New Zealand, including southern bluefin tuna fisheries and salmon aquaculture. Advance warning of high-risk conditions 
allows for proactive management responses and helps maintain industry profitability in an uncertain environment. Anticipating 
climate variability through the use of seasonal forecast information can enable businesses to plan ahead, reducing impacts in 
poor years and maximising opportunities in good years. Improved management of marine resources, with the assistance of 
such forecast tools, could extend the period of time in which businesses can operate profitably in a location, enhancing both 
industry resilience and adaptive capacity under climate change.
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Chevron butterflyfish susceptible to sublethal effects 
of coral loss on sociality 
Cassandra Thompson1, Stefano Montanari2, and Morgan Pratchett1

1  ARC Centre of Excellence for Coral Reef Studies, James Cook University, 1 James Cook Drive, Townsville, QLD, 4811
2  James Cook University, 1 James Cook Drive, Townsville, QLD, 4811

Butterflyfish (family: Chaetodontidae) are most frequently observed in pairs. The Chevron butterflyfish (Chaetodon trifascialis) 
is often reported as solitary, but has been shown to live in harems. This species is also a highly specialised obligate corallivore 
and is often the first species to suffer following coral loss. Other fish living in harems usually facilitate this social structure by 
changing sex (anemone fish), although terrestrial mammals (lions) often have lone sub-adult males waiting nearby for their 
chance to take over. How does the Chevron butterflyfish maintain a haremic sociality when no species of butterflyfish is shown 
to change sex? How will coral loss affect the sociality of this species as territories break-down? These are some of the questions 
we investigated on the central Great Barrier Reef, Australia. Each fish was observed and interactions between conspecifics and 
all other fishes recorded. Individual territories were marked out, measured and quadrats taken to assess coral cover within each. 
After completion fish were collected to verify sex and body condition. As coral loss is a current and ongoing issue it is important 
to look at the sublethal effects on these fish that can lead to long term declines in abundance.

 

Far from home: Distance patterns of global fishing fleets
David Tickler1, Jessica J. Meeuwig1, Maria-Lourdes Palomares2, Daniel Pauly2 and Dirk Zeller3

1  Marine Futures Laboratory, School of Biological Sciences, University of Western Australia, Crawley, Western Australia 6009, Australia.
2  Sea Around Us, Institute for the Oceans and Fisheries, University of British Columbia, Vancouver, British Columbia V6T 1Z4, Canada.
3  Sea Around Us–Indian Ocean, School of Biological Sciences, University of Western Australia, Crawley, Western Australia 6009, Australia. 

Postwar growth of industrial fisheries catch to its peak in 1996 was driven by increasing fleet capacity and geographical 
expansion. An investigation of the latter, using spatially allocated reconstructed catch data to quantify “mean distance to 
fishing grounds,” found global trends to be dominated by the expansion histories of a small number of distant- water fishing 
countries. While most countries fished largely in local waters, Taiwan, South Korea, Spain, and China rapidly increased their 
mean distance to fishing grounds by 2000 to 4000 km between 1950 and 2014. Others, including Japan and the former 
USSR, expanded in the postwar decades but then retrenched from the mid-1970s, as access to other countries’ waters became 
increasingly restricted with the advent of exclusive economic zones formalized in the 1982 United Nations Convention on the 
Law of the Sea. Since 1950, heavily subsidized fleets have increased the total fished area from 60% to more than 90% of the 
world’s oceans, doubling the average distance traveled from home ports but catching only one-third of the historical amount per 
kilometer traveled. Catch per unit area has declined by 22% since the mid-1990s, as fleets approach the limits of geographical 
expansion. Allowing these trends to continue threatens the bioeconomic sustainability of fisheries globally.
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Waterborne seagrass fragments as dispersal 
propagules in the Great Barrier Reef
Samantha Tol1&2, Alex Carter1, Paul York1, Alana Grech3, Bradley Congdon2 and Rob Coles1

1  Centre for Tropical Water and Aquatic Ecosystem Research (TropWATER), James Cook University, Qld 4878
2  College of Science and Engineering, James Cook University, Qld 4878
3  ARC Centre of Excellence in Coral Reef Studies, James Cook University, Qld 4811

The majority of long distance seagrass dispersal is performed by floating vegetative fragments. Availability of viable fragments 
as potential propagules is critical to seagrass dispersal. We quantified the number and average structure of fragments for 
two common seagrass species, Zostera muelleri and Halodule uninervis, across multiple sites and times. We then estimated 
the number of viable seagrass fragments available in the Great Barrier Reef each day. Fragment size, proportional viability 
and density depended on the species composition and density at each seagrass meadow, and on seasonal change within the 
meadow. Increased dugong foraging correlated with a decrease in the number of floating seagrass fragments, suggesting that 
mega-herbivore foraging may not play as important a role in the creation of seagrass fragments as expected. Instead, high 
intensity foraging may decrease seagrass density and therefore the pool of available seagrass to be released into the water 
column as fragments. Quantifying the availability of potentially viable seagrass fragments provides a greater understanding of 
how seagrass meadows are connected and assists in successful management and conservation of seagrasses.

 

Does size matter: the potentially contrasting size-
related life-histories of benthic fauna in macro and 
microtidal estuaries
James Tweedley1, Richard Warwick1,2, Ian Potter1, Sabine Dittmann3 and Ryan Baring3 

1  Murdoch University, 90 South St, Murdoch, WA, 6150 
2  Plymouth Marine Laboratory, Prospect Place, West Hoe, Plymouth PL13DH
3  Flinders University, Sturt Road, Bedford Park, SA, 5042

A collaboration between Murdoch and Flinders Universities is investigating the size structure of benthic invertebrates in microtidal 
estuaries in southern Australia. Preliminary evidence suggests that these size spectra may be very different from those in coastal 
marine waters and also from macrotidal estuaries in the northern hemisphere, and this project aims to establish the true situation 
based on quantitative data. In temperate coastal marine and estuarine environments there is a highly conservative bimodal 
pattern of species body sizes, with large numbers of small species (meiobenthos) and of large species (macrobenthos) with 
few species of intermediate size. It is proposed that this results from the dichotomy in size-related life history and functional 
traits between these two size components. This dichotomy appears to break down in microtidal estuaries of southern Australia, 
where macrobenthic species are of small size with direct benthic development like the meiobenthos, rather than planktotrophic 
development typical of temperate macrobenthos, and the limited data on plankton suggests the absence of benthic larvae. Given 
the small size of microbenthic species, Abundance Biomass Curves, which have been shown to provide an indicator of the level 
of disturbance to which the assemblage is subjected, may not be applicable in microtidal estuaries. 

Abstracts: Posters



AMSA2019 Program Handbook 242

Could biotic interactions inhibit the recovery of an 
obligate estuarine penaeid?
Brian Poh1, James Tweedley1, Neil Loneragan1 and Kerry Trayler2

1 Murdoch University, 90 South St, Murdoch, WA, 6150 
2 Department of Biodiversity, Conservation and Attractions, Bentley Delivery Centre, WA, 6983

While many studies have demonstrated the relationship between abiotic variables and the abundance of faunal species, fewer 
have quantified the influences of biotic interactions on those same species. Here we used novel approaches to (1) identify 
the species known to predate on postlarval Western School Prawns (Metapenaeus dalli) in the Swan-Canning Estuary and 
estimate rates of predation and (2) determine quantitatively whether the patterns of abundance and distribution of M. dalli 
are similar to those predatory species. Stomach contents of 16 abundant teleost species were estimated volumetrically, with 
12 found to contain M. dalli. Mathematical calculations indicated that two teleosts, i.e. Ostorhinchus rueppellii (Apogonidae) 
and Atherinomorus vaigiensis (Atherinidae), were responsible for ~99% of the predation and that this was greater at night. 
The distribution of M. dalli, measured monthly for two years, was found to be statistically indistinct from that of O. rueppellii, 
and very similar to those of two scyphozoans, Aurelia aurita and Phyllorhiza punctata, that would likely predate on larval M. 
dalli. Thus, the early life-history stages of this penaeid have no spatial or temporal refuge in the estuary away from their main 
predators. Following a marked decline in their abundance in the Swan-Canning Estuary, it is hypothesised that such biotic 
interactions may inhibit the recovery of the M. dalli population.
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