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Floor Plan at Novotel Pacific Bay Resort 

 
About the National Marine Science Centre 
 
The National Marine Science Centre (NMSC) is part of the School of Environment, Science and 
Engineering. It is located in Coffs Harbour on the east coast of Australia and adjacent to the Solitary 
Islands Marine Park, where both tropical and temperate currents meet. This interesting setting 
provides practical opportunities in the study of marine science and management for both students 
and researchers. 
 
The NMSC is home to the Solitary Islands Aquarium. The Aquarium is open on weekends and during 
the NSW school holidays for visitors to discover what makes the Solitary Islands Marine Park special - 
through a series of aquariums, visual displays and guided tours. 
 
Contact Information 

 
T: 61 (0)2 6648 3900 (Reception) 
F: 61 (0)2 6651 6580 
E: nmsc@scu.edu.au 
 
Address 
National Marine Science Centre 
2 Bay Drive 
Charlesworth Bay 
(PO Box 4321) 
Coffs Harbour NSW 2450 
AUSTRALIA 
 
 

mailto:nmsc@scu.edu.au
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General Information 
 

The conference hosts and conference manager would like to welcome you to Molluscs 2015 in Coffs 

Harbour. 

Below is essential information for helping make your stay at the conference more enjoyable. If you 

have any questions or require assistance, please do not hesitate to approach the conference 

registration/help desk in the conference area lobby. 

Molluscs 2015 is a three day program, commencing on the evening before presentations 
with a Welcome Function Sunday 29th November. The program each day commences in the Jetty 
Room at the Novotel Pacific Bay Resort. 
 
For full details, please see the detailed timetable commencing on page 15 
 

Conference Venue 

Novotel Coffs Harbour Pacific Bay Resort 

Cnr Pacific Hwy and Bay Drive 
2450 COFFS HARBOUR - AUSTRALIA 
 
Tel (+61)2/66597000 - Fax (+61)2/66597100 
Email stay@pacificbayresort.com.au 
 
GPS. S 30° 16' 7.46'' E 153° 7' 59.94'' 

Accommodation 

Accommodation bookings at Novotel Pacific Bay Resort have been coordinated via the conference 
website and direct with the venue.  All bookings are to be paid direct to the resort. Personal items 
and room incidentals such as mini bar, room service, phone calls etc. will need to be settled with 
the resort upon your departure.  

 
Check with the resort on luggage storage if required on Friday 4th December.   
 

Conference Registration and Help Desk 

The Conference Registration and Help Desk will be located in the Pacific Bay Resort and will be open: 

 Sunday 29th November  From 4pm adjacent to the Hotel Lobby 

 Monday 30th November  8am to 9am then all meal breaks 

 Tuesday 1st December   8am to 9am then meal breaks 

 Wednesday 2nd December  8am to 9am then meal breaks 

 

The conference desk is staffed by Conference Manager Julie Burton from Southern Cross Conference 

and Event Management Pty Ltd 

mailto:stay@pacificbayresort.com.au
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Messages 

Messages can be left for delegates during the conference by ringing the conference secretariat.  

 Julie Burton   Mobile + 61 408 66 4053 
 

Delegate Name Tags 

The following key will be used for conference name badges: 

White – Conference Delegate 

Green – First Timer at Conference 

Conference Organisers can be identified by their blue ribbons.   

Conference Keynote Speakers will wear a red ribbon. 

 

Conference Rooms 

All plenary conference sessions will be held in the Jetty Room at Novotel Pacific Bay Resort Conference 

Centre.   Concurrent sessions will be held at the adjacent National Marine Science Centre (NMSC). The 

NMSC is a short 5 minute walk from Pacific Bay Resort past the tennis courts at Pacific Bay which you 

can see from the front entrance of the resort.  At the NMSC enter via the Aquarium doors and follow 

signs to the level 1 lecture theatre and the level 2 classroom. 

 
Social Functions - 
(included in full registrations) 
 

 Welcome Reception Sunday 29th November 6pm to 7.30pm 

 MSA Conference Dinner Tuesday 1st December from 6pm  
 
Entry will be with your delegate name tag - please ensure you wear it at all times during 
the conference.  Additional Tickets for all functions can be purchased from the Registration Desk. 
 
Welcome Function 
The Welcome Function is a cocktail function with canapes and drinks to be held at the Solitary 
Islands Aquarium at the National Marine Science Centre located next door to the Pacific Bay Resort.  
Only a short 5 minute walk.  
 
Morning Teas and Lunches 
All morning teas and lunches will be served at the Pacific Bay Resort.   
 
Afternoon Teas 
All afternoon teas will be served at the National Marine Science Centre in the Aquarium area. 
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Conference Dinner 
 
The Conference Dinner will commence with canapes and drinks on the decks of Charlies Restaurant 
at Novotel Pacific Bay Resort from 6:00pm. The function concludes at 10:30pm. It is included with all 
full registrations. 
 
Dietary requirements can be catered for but please notify us in advance if you have not already done 
so via the conference registration process. 

 

Optional post-conference field trips are planned for Thursday 3rd December, 2015. 

Delegates can choose from: 

 A SCUBA dive trip to the Solitary Islands Marine Park with Jetty Dive 

 A day trip to the World Heritage Listed Gondwana Rainforest of Australia at Dorrigo National 

Park. 
 

An optional, post-conference nudibranch taxonomy and ecology workshop will be hosted by 
Dr Richard Willan from 4 – 5 December, 2015 at the National Marine Science Centre.  See the 
registration desk for any last minute registrations. 
 

 
Molluscs 2015 Organising Committee 

Organising Committee 
Steve Smith (Co-Chair) Southern Cross University/National Marine Science Centre 
Kirsten Benkendorff, (Co-Chair) Southern Cross University 
Rachel Przeslawski (President) Geoscience Australia 
Caitlin Woods 
Amanda Beasley, Southern Cross University 
Matt Nimbs, Southern Cross University 
Jonathan Parkyn, Southern Cross University 
 
Scientific Program Coordinator 
Kirsten Benkendorff, Southern Cross University 
 
Administrative Support at National Marine Science Centre 
Georgia Foley 
Lara Townsend 
 
Conference Secretariat 
Southern Cross Conference and Event Management Pty Ltd 
Julie Burton 

PO Box 1116, Lismore NSW 2480 

(02) 66 295850 

julie@burtonco.com.au 

 

 

 

http://www.environment.gov.au/heritage/places/world/gondwana
http://www.nationalparks.nsw.gov.au/dorrigo-national-park?gclid=CjwKEAiAjsunBRCy3LSlz_PJqCgSJACJY7yKDAgHSAHDeDut8OX4GVaX_Q-Fj04jTuPApQgrSLtZBBoC-Orw_wcB
http://www.nationalparks.nsw.gov.au/dorrigo-national-park?gclid=CjwKEAiAjsunBRCy3LSlz_PJqCgSJACJY7yKDAgHSAHDeDut8OX4GVaX_Q-Fj04jTuPApQgrSLtZBBoC-Orw_wcB
mailto:julie@burtonco.com.au
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Our Sponsors 

 

 

 

NSW Trade and Investment Research Attraction and Acceleration Program - Conference Sponsorship 

Program 
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MSA Annual General Meeting and Election of Office Bearers 
 
The Malacological Society Annual General Meeting is on Wednesday at 1pm in the level 1 lecture 
theatre at the National Marine Science Centre.  
 
The new Council will be nominated at this meeting, and voting will take place on changes to the MSA 
Constitution. This is a plenary session and all delegates are invited and encouraged to attend. 
 

Malacological Society of Australasia, National Council 2015 
 

PRESIDENT: Rachel Przeslawski 

Email: rachelp@thebigcrunch.com 

 

VICE PRESIDENT: Kirsten Benkendorff 

Email: kirsten.benkendorff@scu.edu.au 

 

TREASURER: Don Colgan 

Email: Don.Colgan@austmus.gov.au 

 

SECRETARY: Carmel McDougall 

Email: c.mcdougall@uq.edu.au 

 

MEMBERSHIP SECRETARY: Matt Nimbs 

Email: membership@malsocaus.org 

 

JOURNAL EDITOR: Winston Ponder 

c/- Malacology Section 

Australian Museum 

6 College St, Sydney, NSW 2010, Australia 

Email: wponder@bigpond.net.au 

 

NEWSLETTER EDITORS: Jonathan Parkyn 

Email:  

Jonathan.parkyn@scu.edu.au 

 

PUBLIC RELATIONS OFFICER: Caitlin Woods 

woods.cp@hotmail.com 

 

COUNCIL MEMBERS: 

Platon Vafiadis (VIC), Lisa Kirkendale (WA), Simon Hills (NZ) 

 

  

mailto:rachelp@thebigcrunch.com
mailto:kirsten.benkendorff@scu.edu.au
mailto:Don.Colgan@austmus.gov.au
mailto:c.mcdougall@uq.edu.au
mailto:membership@malsocaus.org
mailto:wponder@bigpond.net.au
mailto:woods.cp@hotmail.com
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Malacological Society  
President’s Welcome 

 

 

 
Hello all,  

Welcome to Molluscs 2015, the triennial conference of the Malacological Society of Australasia!  

The Mollusca are an amazingly diverse group, with its members colonising land, sea, and in between. 
Molluscs can take up less space than a grain of rice or grow longer than a bus. It’s obvious that 
molluscs beat almost any other animal group at diversity in size, form, habitat, and behaviour 
(except perhaps the arthropods).  

There has recently been a surge of innovative new ways in which molluscs have been used in 
research, from breakthroughs synthesising bioactive compounds to advances in thermal imaging. 
Due to the number of abstracts centred on innovation and technology, the theme of Molluscs 2015 
is ‘Frontiers in Molluscan Research’. As part of this theme, we celebrate new techniques, technology, 
and perspectives which complement the continued importance of traditional approaches and topics.   

I’m very pleased to welcome over 25 new attendees to the conference this year. These first-timers 
not only highlight the continuing attraction of molluscs as a research topic, but also provide an 
opportunity to introduce some new blood into the MSA. I encourage these new members to interact 
with as many delegates as possible and attend the AGM to learn more about the MSA and our 
activities. 

We also have a large proportion of returning delegates, some of whom have been a staple at these 
conferences long before I could even say ‘malacologist’. These people are the backbone of the MSA 
(a rather ironic metaphor for a group of invertebrate enthusiasts).  I urge our younger delegates to 
draw on the experience of our more mature members for research ideas, career advice, and often 
outlandish field trip stories (the latter best done over a glass or two of wine).  

I’d like to thank Kirsten Benkendorff, Steve Smith, and the rest of the organising committee for 
putting together such a great conference and scientific program. It can be a lot of work for little glory 
so please give them a pat on the back if you get the chance. I’m also grateful to the MSA Council 
over the past 3 years who have ensured the continuing success of our group and show an amazing 
level of commitment and loyalty to the organisation and its members.  

For those of you familiar with the MSA and our conferences, I hope you enjoy catching up with old 
friends and meeting new ones. For those of you who are here for the first time, I hope that it won’t 
be your last. Enjoy your time at Molluscs 2015! 

Cheers 

 

Rachel Przeslawski, MSA President 
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Keynote Speakers 

 
The keynote speakers at Molluscs 2015 are a wonderful mix of the finest researchers in 
malacological science and we value their input to our conference and thank each of them for their 
time and commitment to attend. The listing below is by presentation order at Molluscs 2015. 
 

 

Dr Tony Rees, Independent data consultant, 
Northern Rivers region, NSW; previously, 

CSIRO Marine & 
Atmospheric Research, Hobart 

 

“Ten years of global biodiversity informatics databases: are we there yet?” 
 
For the past 15 years Tony has been a hands on data manager working with the marine division of 
CSIRO, where he has developed a number of leading solutions in the area of computerized 
management of biological data (Biodiversity Informatics). Most recently he managed the 
Information and Data Centre for CSIRO Oceans and Atmosphere Flagship (formerly the CSIRO 
Division of Marine and Atmospheric Research) and additionally has engagement with national and 
international external projects including OBIS (the Ocean Biogeographic Information System), 
AquaMaps predictive mapping for marine and freshwater species, the Atlas of Living Australia 
project, the Global Biodiversity Information Facility and the Encyclopedia of Life. 

Since leaving CSIRO in 2014, Tony is an independent researcher and consultant in Biodiversity data 

management. Tony was awarded the prestigious 2014 Ebbe Nielsen Prize for excellence in 

biodiversity informatics. (see http://www.gbif.org/page/3109). 

 

 
 

 

Dr Pauline Ross, BSc (JCUNQ), Dip. Ed. 
MSc(Pre), PhD (Sydney), Professor, 

University of Western Sydney 

 

 
“Impacts of ocean climate change on marine molluscs” 
 

http://www.uws.edu.au/staff_profiles/uws_profiles/doctor_pauline_ross 

Dr Pauline Ross is a Professor of Biology and Education Strategy at the University of Western 

Sydney.  A graduate from James Cook University of North Queensland, she received a PhD from the 

http://www.gbif.org/page/3109
http://www.uws.edu.au/staff_profiles/uws_profiles/doctor_pauline_ross
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University of Sydney and was a Postdoctoral fellow at the University of Liverpool, Isle of Man.  She 

leads the internationally recognised research group investigating the impacts of climate change on 

molluscs which draws on her experience investigating human impacts on molluscs in estuarine 

saltmarshes and mangrove forests. 

Pauline is currently a National Teaching Fellow investigating the academic role and relationship 

between research and education in the changing higher education landscape which is funded by the 

Office for Learning and Teaching, Australia. 

 
 

 

 
 

 

Dr Richard C Willan, Senior Scientist, 
Museum and Art Gallery of the Northern 

Territory 

 

“Where have all the opisthobranchs gone?” 

 

Dr Richard Willan has a lifelong interest in molluscs and he has researched and published widely on 

many aspects of them – nomenclature, taxonomy, phylogenetics, behaviour, ecology, ultrastructure. 

His greatest output has been on heterobranch sea slugs (formerly opisthobranchs) and he will be 

chairing the session on this fascinating group as well as leading the post-conference workshop on 

them. Jointly with Professor Hamish Spencer and Dr Bruce Marshall, Richard edits the Checklist of 

the Recent Mollusca Recorded from the New Zealand Exclusive Economic Zone, a resource that has 

been online for 15 years. 

 

Richard has had a long association with the Malacological Society, being a member for over half its 

existence, holding the office of President from 1985–1988, and being an Associate Editor 

of Molluscan Research since 2007. He was active in the Society’s branches in Queensland and the 

Northern Territory when they existed. Since 1979 he has regularly contributed scientific papers for 

the Journal of the Malacological Society of Australia and its successor Molluscan Research, as well as 

popular articles for the Society’s newsletter. Outside his ‘day’ job at the Museum, Richard has always 

been involved in natural history clubs and landcare groups. He is now President of the Northern 

Territory Field Naturalists’ Club and, since 2012, has been Chief Editor of the Club’s scientific 

journal Northern Territory Naturalist. 
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Dr Karina Hall, Fisheries Resource 
Assessment Scientist, NSW Department of 

Primary Industries 

 

 “Determining the current status of eastern Australian cephalopod stocks” 

 

Dr Karina Hall has a diverse range of experience in fisheries biology and stock assessment research, 

but in particular specialises in cephalopods. Her PhD research investigated the life history, 

population dynamics and reproductive behaviour of the giant Australian cuttlefish, Sepia apama in 

South Australia. This was one of the first scientific studies of the biology of an Australasian cuttlefish 

species and greatly contributed toward the existing knowledge of cuttlefish biology worldwide. 

Results also informed the management of a rapidly expanding South Australian cuttlefish fishery. 

Following her PhD, she has maintained her passion for cephalopod research through a range of high 

profile national and international collaborations on more specific aspects of cephalopod biology and 

behaviour. 

Karina is now a Fisheries Resource Assessment Scientist with the NSW Department of Primary 

Industries and undertakes research towards the stock and risk assessment of key finfish and 

cephalopod species exploited by commercial trawl and recreational fisheries along the east coast of 

Australia. 

 

 

 

Dr Karen Cheney, Postdoctoral Research 
Fellow, University of Queensland 

 

 

 “Understanding colour and chemical diversity in marine molluscs” 

http://researchers.uq.edu.au/researcher/1578 

Dr. Karen Cheney works in the School of Biological Sciences at The University of Queensland as a 

Research Fellow. During her PhD studies (at The University of East Anglia, UK) she studied cleaner 

fish behaviour in the Caribbean, and subsequently investigated mimicry in marine organisms. Her 

interest in how animals use visual signals in the marine environment for sexual signalling, 

http://researchers.uq.edu.au/researcher/1578
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camouflage and aposematic displays drew to her to the intriguing and colourful world of nudibranch 

molluscs. 

Over the past few years, she has used colour measurements, visual modelling, pattern analysis, 

behavioural experiments and phylogenetic techniques to investigate how the visual signals of 

nudibranchs evolve. She also works in close collaboration with Prof. Mary Garson (UQ) to identify 

the compounds used by nudibranchs as chemical defences, and examines the relative strength of 

chemical defences with shrimp and fish assays. This work aims to link sensory biology with chemical 

and evolutionary ecology in this intriguing system, and is partly funded by the Australian Pacific 

Science Foundation (APSF). 

 

 

 
 

Dr Bob Creese 
NSW Department of Primary Industries 

Port Stephens Fisheries Institute 

 

“From New Zealand molluscs to marine biodiversity conservation – a personal journey” 

Bob received his tertiary education at the University of Sydney, majoring in marine ecology. His PhD 

thesis was on the "Biology and ecology of intertidal limpets", which involved some collaborative 

taxonomic work with Winston Ponder at the Australian Museum. Following postdoctoral fellowships 

in New Zealand, again working primarily on limpets, he moved to the USA to investigate interactions 

between limpets and chitons on rocky shores in the Pacific Northwest. Bob returned to NZ after this, 

and was appointed to the permanent academic staff at the University of Auckland in 1985. He was 

based at the University’s Leigh Marine Laboratory and conducted teaching and research in the fields 

of marine ecology, conservation biology and aquaculture. While continuing to work on chitons and 

gastropods on rocky shores, Bob branched out to work on oysters and soft sediment clams. He 

contributed 2 sections to Steve Cook’s seminal 2010 book on New Zealand Coastal Marine 

Invertebrates Volume One. He had a long involvement with the New Zealand Marine Sciences 

Society (NZMSS) during nearly 20 years in New Zealand and was awarded the NZMSS Award in 2000 

for outstanding services to marine ecological research and postgraduate training.  

 

After moving back to Australia in 2000, Bob has held senior fisheries research roles within the NSW 

government, culminating in his appointment as Director of Fisheries Research within the 

Department of Primary Industries in 2013. He was awarded a Public Service Medal in 2014 in 

recognition of his services to the understanding and management of the estuarine and marine 
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environments of NSW through research, leadership and postgraduate teaching. He holds Honorary 

Research positions at Macquarie University and the University of Newcastle. 

 

Bob currently coordinates or contributes to numerous multidisciplinary marine initiatives in NSW 

including the Hawkesbury Shelf Marine Bioregional Assessment for the Marine Estate Management 

Authority, as well as having oversight of NSW government shark research projects. Although these 

commitments leave little time for direct hands-on research, he maintains an interest in all things 

molluscan and longs for an opportunity to get back into the field. Although currently a ‘lapsed’ 

member of the Malacological Society, he is keen to renew his association since his initial 

involvement nearly 40 years ago (1978 or thereabouts). 
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CONFERENCE TIMETABLE 

 
The full conference program from Monday 30th November to Wednesday 2nd December is outlined 
in the following pages.  
 
Abstracts are in alphabetical order by the last name of the first author, with the presenting author 
marked with an asterisk.  
 
Information Disclaimer 
The speakers, topics and times are correct at the time of publishing. In the event of unforeseen 
circumstances, the organisers reserve the right to alter or delete items from the conference 
program. 
 
PRESENTER INFORMATION 
Speaker’s preparation will be in the main plenary room at Pacific Bay and the two break out room at 
NMSC.  You are encouraged to load your presentation well in advance of your talk to enable you to 
check your presentation well beforehand. Please do not leave this until the last moment. 
 
Speaker Assistance will be available in all the conference breaks and from 8.00am each day. We 
encourage you to take advantage of this and have your presentation uploaded at least the session 
before your presentation. 
 

Posters 
Poster authors will be beside their posters during the afternoon tea breaks on Monday 30th 

November and Tuesday 1st December to discuss their work and answer questions. 
 

 Presenter Author(s) Title of Poster 
Poster 1 Colgan, Don  

 

Colgan, Don  

 

Fine-scale phylogeography of the 
invasive mussel Xenostrobus securis in 
central New South Wales 

Poster 2 Grove, Simon J. Grove, Simon J. and 
Rob de Little  

 

Molluscs on the move in Tasmanian 
waters: recent finds suggest poleward 
range shifts in many marine species 

Poster 3 Kocot, Kevin M. Kocot, Kevin M., 
Carmel McDougall, 
Jeremy A. Shaw, 
Christiane Todt, 
Kenneth M. 
Halanych and 
Bernard M. Degnan 

New insights into molluscan 
biomineralization through studies of 
aculiferans 

Poster 4 Popovic, Iva Popovic, Iva and 
Cynthia Riginos  

Evolutionary genomics in an invasive 
marine mussel 

Poster 5 Rossini, Renee Rossini, Renee, 
Hannah Tibbetts, Ian 
Tibbetts, Alice 
Rotini, Luciana 
Magliore and Jose 
Rueda Ruiz 

Complex feeding choices in the 
obligatory seagrass feeding snail 
Smaragdia souverbiana 
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Scientific Program for Molluscs 2015   

 Monday 30th November Tuesday 1st December Wednesday 2nd December 

8:00am Registration Registration Registration 

 Jetty Room, Pacific Bay Resort Jetty Room, Pacific Bay Resort Jetty Room, Pacific Bay Resort 

8:45am Welcome: opening address (conference chair, 
MSA President) 

  

9:00 Opening Keynote: Tony Rees  
10 years of global biodiversity databases: are we there yet? 

Keynote: Richard Willan  
Where have all the opisthobranchs gone? 

 

Keynote: Karen Cheney   
Understanding chemical and colour diversity in 
nudibranchs 

9:45 
 

Keynote: Pauline Ross  
 Impacts of ocean climate change on marine molluscs 

Keynote: Karina Hall 
Determining the current status of eastern Australian 
cephalopod stocks 

Keynote: Bob Creese   
From New Zealand molluscs to marine biodiversity 
conservation – a personal journey 

10:30 Morning Tea (Pacific Bay) Morning Tea (Pacific Bay) Morning Tea (Pacific Bay) 

10:45 Human impacts and evolution                  Bioresources : Molecular innovations                  Biodiversity &  Citizen Science  

11:00 Kevin Kocot 
Phylogenomics of Aplacophora and a solenogaster without a 
foot  

Carmel McDougall  
Genetic novelty underlies the patterning of abalone shells. 

Kiran Liversage  
Can citizen scientists monitor molluscs? Results from 
reef and beach molluscs in and around SA Marine Parks  

11:20 Fred Wells  
Protecting the Australian marine environment against invasive 
marine species – but what species?  
 

Bijayalakshmi Devi Nongmaithem  

More than a legend: scientific proof of the traditional value of 
opercula from Tyrian purple producing mollusc 

Steve Smith  
The Sea Slug Census: a citizen science approach to 
documenting the diversity of heterobranch sea slugs 

 

11:40 Rachel Przeslawski  
Potential impacts of marine seismic surveys on scallops 

Scott Cummins  
Snail pheromone odours that dictate key ecological interactions 

Matt Nimbs 
 Temporal variability in heterobranch sea slug 
assemblages on three intertidal rocky reefs of the 
Solitary Islands Marine Park 

12:00 Simon Hills  
Mitochondrial Phylogenomics of New Zealand Aeneator Finlay, 
1926 and Buccinulum Deshayes, 1830 species (Buccinidae) 

 David Rudd  
Mass spectrometry imaging reveals new biological roles for 
choline esters and Tyrian purple precursors in muricid molluscs 

Renee Rossini  
Dealing with permanent impermanence: the ecology of 
endemic snails in Australia’s desert spring  

12:20 
 
 

Lunch (Pacific Bay) 
 

Lunch (Pacific Bay) 
(Molluscan Research Editorial board meeting) 

Lunch (Packed boxes from Pacific Bay 
then to  NMSC) 
 
MSA AGM (1pm) in the NMSC Lecture 
Theatre 
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 Monday 30th November (continued) Tuesday 1st December (continued) Wednesday 2nd December (Continued) 

 NMSC Lecture 
Theatre 

NMSC Classroom NMSC Lecture 
Theatre 

NMSC Classroom 

 Climate Change Phylogeography & 
evolution 

Bioresources: 
Molecular 
innovations 

Biodiversity and 
Bioegeography 

1:20 Gustav Kessel  
A limpet’s legacy: carry-over 
effects between life stages 
and generations caused by 
global change stressors 

Hamish Spencer 
Divergence of New Zealand and 
temperate Australian 
cantharidines (Trochidae: 
Cantharidinae) is ancient  
 

Natasha Botwright 
Draft abalone genome and 
abalomics portal: lessons 
learned  

Tom Davis         
Quantifying subtidal mollusc 
diversity in a temperate estuary 

1:40 Rick Tate              
Effects of ocean 
acidification and warming 
on the feeding ecology and 
nutritional properties of the 
predatory whelk, Dicathais 
orbita 

 

Jude Keyse               
Strong signature of the Torres 
Strait landbridge on population 
structure in three species of 
Tridacna giant clams 

Robert Day        
Profiling of nutritional 
metabolites of abalone 
using 1HNMR. 

Jen Marshall                
Spatial and depth-related 
patterns of infaunal macro-
mollusc assemblages in a 
subtropical marine park 

2:00 Roselyn Regino  
Ocean Warming and CO2-
Induced Acidification Impact 
the Lipid Content of a 
Marine Predatory 
Gastropod 

Luisa Teasdale             
Using ‘next generation’ 
sequencing to resolve deep 
phylogenetic relationships in 
the land molluscs 
(Eupulmonata) 
 

Bryce Peebles 
Examination of chiton valve 
mineralogy, pigments, and 
proteins using Raman 
spectroscopy 

Caitlin Woods    
Monitoring long-term change in 
macro-mollusc biodiversity on 
subtropical rocky shores 

2:20 Roslizawati Ab Lah 
Thermal preference and 
tolerance of Turbinids snails 
(Turbo militaris and Lunella 
undulata) from New South 
Wales, Australia 

Sarah Jacquet         
New Lower Cambrian 
macromolluscs from South 
Australia and taphonomic 
constraints in the fossil record. 

Ajit Kumar 
Ngangbam Evidence for 

the role of bacterial 
symbionts in Tyrian purple 
production in a marine 
mollusc 

Nicola Fraser          
Biodiversity of rocky intertidal 
shores in the Solitary Islands 
Marine Park, NSW 

Panel discussion 
Future Priorities for Molluscan Research 
NMSC Lecture Theatre 
 
 
Wrap-up and Student Prizes 
NMSC 

2:40 Kehani Manson 
Facing the heat: thermal 
stress, infrared 
thermography and intertidal 
gastropods 

Frank Kohler 
From alpha taxonomy to 
phylogenomics: Understanding 
Australia’s iconic land snails, the 

Camaenidae. 

Vineet Vaibhav 
Identification of disease 
resistance biomarkers in 
Sydney Rock Oysters. 

Fabrice Brescia      
Ecology and population trends 
in the New Caledonian 
Placostylus snail (Mollusca: 
Gastropoda: Bulimulidae) 
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3:00 Afternoon Tea at the Aquarium, NMSC 
Poster Session 

Afternoon Tea at the Aquarium, NMSC 
Poster Session 

Afternoon Tea at the Aquarium, NMSC 

 Monday 30th November (continued) Tuesday 1st December (continued) Wednesday 2nd December (continued) 

 NMSC Lecture 
Theatre 

NMSC Classroom NMSC Lecture 
Theatre 

NMSC Classroom  

 Ecology & life 
history 

Phylogeography Bioresources: 
Fisheries & 
Aquaculture 

Nudibranchs  

3:30 Andy Davis  
Prickly proposition: Are 
spinose freshwater nerites 
better defended? 

Ting Hui Ng  
Not in the Least Concern: 
Current status of Pila scutata 
(Gastropoda: Ampullariidae) in 
Peninsular Malaysia 

Michael Dove  
Advances in breeding 
Sydney rock oysters, 
Saccostrea glomerata 

Matt Nimbs  
Introducing NudiKey v1.0: an 
illustrated, interactive key to 
the Australian heterobranch 
sea-slug families 
 

Close 

3:50 Daniel Bucher  
Analysis of concentric bands 
in statoliths as an age 
determination method in 
subtropical Dicathais orbita 

 

Don Colgan  
Fine-scale phylogeography of 
the invasive mussel Xenostrobus 
securis in central New South 
Wales 

Wayne O’Connor 
Advances in hatchery 
production of flat oysters  
 

Meryl Larkin  
As clear as night and day: Diel 
heterobranch sea slug study in a 
temperate estuary 

4:10 Nicole Phillips  
Larval ecology and 
settlement of the tropical 
vermetid gastropod, 
Ceraesignum maximum 

Felix Vaux  
Paraphyly and Invasion in New 
Zealand true whelks 
(Neogastropoda: Buccinidae, 

Buccinulidae) 

Natalie 
Moltschaniwsky 
Changes in spawning 
deposition  and population 
size in Sepioteuthis 
australis: tracking a decadal 
long decline at multiple time 
scales 

Yen-Wei Chang 
Molecular phylogeny of 
phyllidiid nudibranchs 
(Porostomata: Phyllidiidae) 
based on the mitochondrial 
genes (COI and 16S). 

4:30 Natalie 
Moltschaniwsky 
Establishing a link between 
personality and resting 
metabolic rates in the 
dumpling squid, Euprymna 
tasmanica 

Kirsten Donald 
Phylogeography of the whelk 
genus Cominella (Gastropoda, 
Buccinidae) suggests long-
distance dispersal of a direct 
developer. 

Amanda Beasley 
Exploring methods to 
directly age cuttlefish via 
statolith increments 

Lisa Kirkendale  
Kimberly marine molluscs 
deconstructed 

 

4:50: Close Close Close Close  

6:00   Conference Dinner at Pacific Bay Resort  
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Thermal preference and tolerance of Turbinids snails (Turbo 
militaris and Lunella undulata) from New South Wales, Australia 

Roslizawati Ab.Lah a, b, * Kirsten Benkendorff a and Daniel Bucher a 
a Marine Ecology Research Centre, School of Environment, Science and Engineering, University of Southern Cross, 2480 
Lismore, NSW, Australia  

b University Malaysia Terengganu, 21030 Kuala Terengganu, Terengganu, Malaysia 

*Daniel.Bucher@scu.edu.au  

The effects of global warming has prompted numerous studies on the thermal tolerance of marine 
species, to facilitate better understanding of how vulnerable species are to withstand the predicted 
changes in temperature. The upper thermal tolerance will determine the likely vulnerability of marine 
species to ocean warming, but this is not currently known for most species. Gastropods in the family 
Turbinidae are harvested for human consumption and to ensure sustainable fisheries under future 
conditions we have assessed the critical thermal maxima (CTMax) and preferred temperature of two 
local species: Turbo militaris and Lunella undulata. The CTMax were estimated at two different 
warming rates: 1 °C/ 30 min and 1 °C/ 12 h, by exposing turban snails to the heated water and 
recording the number that lost attachment to the tank wall at each temperature increment in 
triplicate tanks and control tanks. CTMax at the faster warming rate showed a significantly higher 
temperature tolerance in  T. militaris (34.42 °C) compared to L. undulata (32.58 °C), (P < 0.05).  While 
at the slower warming rate of 1 °C every 12 hour, CTMax of both species was lower and not 
significantly different between the two species. The thermoregulatory behaviour of the turban snails 
was determined in a horizontal thermal gradient for 24 hours. The preferred temperature of T. 
militaris was 22 °C and 23.9 °C while L. undulata, was 24 °C and 26 °C for day and night cycle 
respectively. This study provides important insights regarding thermal ecology of turban snails in 
relation to the climate change. 

 

Exploring methods to directly age cuttlefish via statolith increments  

Beasley, Amanda*1,2, Anna Scott1,2, Peter Harrison2 and Karina Hall1,2,3 

1. National Marine Science Centre, School of Environment, Science and Engineering, Southern Cross University, Coffs 
Harbour, Australia 

2. Marine Ecology Research Centre, School of Environment, Science and Engineering, Southern Cross University, Lismore, 
Australia 

3. New South Wales Department of Primary Industries, Fisheries Conservation Technology Unit, Coffs Harbour, Australia 

* a.beasley.10@student.scu.edu.au 

Cephalopods are economically valuable in fisheries worldwide; however, biological information 
essential for fisheries management remains poorly known for many species. Age-based population 
parameters are important for stock assessments and management of cephalopod fisheries. Statoliths 
have been a focus of research in the past few decades with the daily deposition of the growth 
increments validated for some species but not others. Statoliths have proven to be useful for squid 
populations, yet the growth increments remain unreadable in octopuses and most cuttlefishes, with 
increments observed in only two cuttlefish species. This study investigated the use of statoliths as an 
aging tool for three small cuttlefish species, Sepia opipara, S. plangon and S. rozella, in subtropical 
waters off northern New South Wales, Australia. Several techniques were trialled to view the growth 
increments within the statoliths, which included thin sections viewed with light microscopy, staining 
methods and Scanning Electron Microscopy. The relative success of these methods including possible 
future research directions will be discussed. This research will help inform future aging studies and 
further develop direct aging techniques for cuttlefish populations worldwide. 
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Draft abalone genome and abalomics portal: lessons learned 

Botwright, Natasha*1, Scott Cummins2, Sean Li3, Uptal Bose2, Tianfang Wang2, 
Min Zhao2, Annette McGrath3, Nick Elliott4 

1. Integrated Sustainable Aquaculture Production, CSIRO Agriculture, St Lucia, Qld, 4067. 

2. Faculty of Science, Health and Education, University of the Sunshine Coast, Sippy Downs, Qld, 4556. 

3. Life Science Informatics, DATA61 CSIRO, Canberra, ACT, 2601. 

4. Integrated Sustainable Aquaculture Production, CSIRO Agriculture, Hobart, Tas, 7000. 

* Natasha.Botwright@csiro.au 

 

Despite the economic importance of abalone worldwide, ‘omic data resources are limited for this non-
model organism. Worldwide research communities working with non-model organisms have 
advanced their research through community genome projects fostering collaborative projects and 
development of ‘omics resource websites dedicated to their species. De novo genome assembly and 
annotation remains a complex, expensive, time consuming and daunting task for poorly funded non-
model organisms. Here, we present to the abalone community an ‘omics resource website 
consolidating a species-specific ‘omics data repository and tools. We discuss a step-wise next-
generation sequencing approach tailored to our budget to produce a first draft of the 1.5 gigabase 
Haliotis laevigata genome. The assembled genome sequence covers an estimated 69% of the genome 
with a GC content of approximately 40%. The assembly consists of 105,413 scaffolds with an N50 of 
81,233 bp. Gene expression data from 11 different tissue types has been generated to inform selection 
of the best de novo genome assembly and to assist with genome annotation. We discuss the lessons 
learnt in assembling and annotating this non-model organism and the benefits of this resource to 
current and future ‘omics research in abalone aquaculture and wild fishery management. 

 

 

Ecology and population trends in the New Caledonian Placostylus 

snail (Mollusca: Gastropoda: Bulimulidae) 

Brescia Fabrice*1,2, Robertson Alastair 2, Potter Murray 2 
1 Institut Agronomique néo-Calédonien (IAC), Axe II « Diversités biologiques et fonctionnelles des écosystèmes », BP 73 - 

98880 Païta - New Caledonia  

2 Ecology Group, Institute of Agricultural and Environment, Massey University, Private Bag 11-222- Palmerston North, New 
Zealand  

* Corresponding author email: brescia@iac.nc 

 

This study focuses on two endemic New Caledonian land snails : Placostylus fibratus and Placostylus 
porphyrostomus (known locally as bulimes) which are in decline and listed as vulnerable by the IUCN. 
Some populations of these snails are harvested for human consumption and others are restricted to 
small very isolated populations and are threatened by habitat loss and predation. An approach to 
contribute to the conservation and management of the species in this context is presented here, as 
part of a collaborative research work with Massey University (New Zealand). The biology and ecology 
of these snails were investigated. Life history traits, ecology, human impacts, population trends, and 
strategies for management were studied. A stage-structured population dynamics model was 
developed. The model was used to investigate the fate and persistence of the over-collected 
populations under various management options. If the current harvest rate is maintained the model 
predicts that the population will decline at 0.52% per annum over the next 50 years. If the harvest rate 
is increased, the decline is accelerated. Sustainable exploitation is attained at a 3% harvest rate. This 
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work provides the scientific foundation needed for the sustainable management, conservation and 
recovery of the species within a context of traditional and economic use. The findings are original and 
innovative because they deal with an exploited species of land snail of considerable economic, social 
and traditional value, and provide practical conservation and management guidelines that can be 
implemented by government authorities and local people.  

 

 

Molecular phylogeny of phyllidiid nudibranchs (Porostomata: 

Phyllidiidae) based on the mitochondrial genes (COI and 16S).  

Yen-Wei Chang*1,2 and Richard C. Willan3 

1. Biodiversity Research Center, Academia Sinica, Nankang, Taipei 115, Taiwan. 

2. Institute of Marine Biology, National Taiwan Ocean University, Keelung 202, Taiwan. 

3. Museum and Art Gallery of the Northern Territory, GPO Box 4646, Darwin, Northern Territory 0801, Australia  

* bard8088@msn.com 

 

Several species of the pustulosa group of species including Phyllidiella pustulosa, P. lizae, and P. 
cooraburrama are hard to distinguish reliably according to their morphological characters. In a 
previously study, we investigated the internal calcareous spicules as a source of characters to identify 
them. However, it seems that spicules are not taxonomically informative at the level of species. Here, 
the molecular phylogeny of Phyllidiidae was analysed based on two mitochondrial genes (COI and 
16S). A total of four genera, 16 species and 69 specimens of Phyllidiidae were collected between 2010 
and 2015 and were analysed. The results showed that each of the four genera formed a monophyletic 
group according to the COI gene, 16S gene and when concatenated into a phylogenetic tree. Three of 
the genera, Phyllidia, Phyllidiopsis and Reticulidia, showed monophyletic groups corresponding to 
previously recognised species apart from Phyllidia ocellata, which formed two clades between Taiwan 
and the South China Sea (K2P distance = 0.12 in COI sequence divergence). Although the phylogenetic 
tree showed a complex pattern in the pustulosa group of species within Phyllidiella, it revealed at least 
nine clades which could be separated slightly according to morphological characters. The mean COI 
sequence divergence (K2P distance) within each clade and among clades could reach 0.038 (range 
0.002 to 0.038) and 0.200 (range 0.049 to 0.200), respectively. Our results suggest that this species 
group might include even more than nine species. Further investigations are needed to elucidate this 
species group. 
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Understanding chemical and colour diversity in nudibranchs 

Cheney, Karen L. 

School of Biological Sciences, The University of Queensland, St Lucia, Brisbane, QLD 4072 

 

Nudibranchs are an intriguing, highly diverse order of marine molluscs, many of which sequester 
strong chemical defences from their diet, or produce toxins de novo. They also exhibit a variety of 
colour patterns, ranging from those that are highly camouflaged against their background, to those 
that display conspicuous colour patterns to warn predators of underlying chemical defences 
(aposematic colouration). Secondary defences deter predators during an attack, and once a predator 
has associated bright colouration with distasteful prey, they avoid similarly coloured prey in future 
encounters. However, how such visual signals evolve has long puzzled evolutionary biologists and 
therefore nudibranchs offer a unique system to investigate the coevolution colouration and toxicity. 
Furthermore, natural products found in nudibranchs frequently show interesting pharmacological 
activity, and are often investigated further by medicinal chemists. Through multidisciplinary 
collaborations with natural product chemists and visual scientists, we have: 

 conducted systematic chemical surveys of secondary metabolites from approx. 40 nudibranch 
species 

 examined the relative strength of these chemical defences to potential predators, by 
conducting unpalatability and toxicity assays with shrimp and fish 

 quantified colour patterns of nudibranch species to determine how they would be perceived 
by potential predators 

 tested key evolutionary hypotheses on the relationship between the conspicuousness of 
visual signals (i.e. how bright and colourful the signal is) and level of chemical defences 

In this talk, I will highlight the significance of nudibranchs to the fields of evolution, ecology and 
sensory neurobiology, in addition to ongoing interest by natural product chemists.   

 

Fine-scale phylogeography of the invasive mussel Xenostrobus 
securis in central New South Wales [Poster] 

Colgan, Don*1  

1. Malacology, The Australian Museum, 1 William Street, Sydney, NSW 2010, Australia  

* don.colgan@austmus.gov.au 

 

A fine-scale phylogeographic investigation of the widely invasive mussel Xenostrobus  securis was 
conducted in lakes and estuaries of central New South Wales using cytochrome c oxidase (“COI”) DNA 
sequences and five variable microsatellite loci developed by nextgen sequencing.  The results suggest 
that X. securis does not comprise cryptic species although it contains numerous, deeply divergent COI 
clades. Excepting a few that are intercontinentally invasive (and which may originate in Australia), 
these clades are each restricted to a small number of drainages that need not be geographically 
proximal.  The localisation of one clade to Lake Illawarra and two Sydney lagoons (Dee Why and Manly) 
is a striking example. Microsatellite analyses suggest that there is low to intermediate gene flow but 
mostly, sample localities or drainages do not cluster by geographic proximity. Both nuclear and 
mitochondrial data indicate genetic structure within larger drainages (especially the Georges River) 
although there is little correlation between the two types of variant. Differential selection between 
haplotypes is the most probable explanation of COI clade partitioning within estuaries whereas the 
cause of geographic structuring of microsatellite frequencies remains uncertain. The potential for 
NSW X. securis to act as hosts for the agents of QX oyster disease (Marteilia sydneyi) or its congenerics 
was tested by PCR of individual mussels and pooled nextgen sequencing.  Individual PCR revealed no 
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evidence of Marteilia spp. in X. securis. Homology searches detected evidence of Marteilia species in 
the pooled nextgen data but it is not yet known whether this species is M. sydneyi. 

 

The genomics of habitat transitions in the Neritimorpha 

Colgan, Don*1, Lyda Castro2,  Rosiane De Paula Santos3  

1. Malacology, The Australian Museum, 1 William Street, Sydney, NSW 2010, Australia  

2. Grupo de Investigación en Evolución, Sistemática y Ecología Molecular, Universidad del Magdalena, Santa Marta, Colombia 

3. Laboratório de Recursos Genéticos, CTAN, Universidade Federal de São João del Rei, Minas Gerais, Brazil 

* don.colgan@austmus.gov.au 

Snails are remarkable for the number of times that their evolutionary lineages have adapted to major 
habitat transitions between marine, brackish and freshwaters. We have begun a genomic 
investigation of the largely unknown genetic basis of this adaptability using next gen sequencing of 
the Neritimorpha concentrating on the neritid Nerita melanotragus (marine), the hydrocenid Georissa 
laseroni and the helicinid Pleuropoma jana (both terrestrial), Our initial investigations have focussed 
on two areas, firstly the sequence and gene order of the mitochondrial genome and secondly, the 
aquaporins which are a set of candidate genes for assisting habitat adaptability because of their 
osmoregulatory function in transporting water and other small molecules (such as glycerol, urea and 
ammonia) across cell membranes. The most striking result of the first investigation was that although 
gene order in N. melanotragus and G. laseroni are largely plesiomorphic for Gastropoda, it differs by 
a large inversion and three tRNA transpositions in P. jana. All four main types of aquaporins recognised 
from deuterostomes were found in an evolutionarily diverse range of species in the compilation of 
our next gen sequences and the available aquaporin sequences GenBank. The gastropod sequences 
that are phylogenetically homologous to one of these types, the classical aquaporins, are elaborated 
into at least six groups (CG1– CG6) each of which appears to represent a distinct gene or gene family. 
However, habitat transitions were not definitely associated with the presence/absence of a particular 
aquaporin. In future work we will concentrate on other candidate genes and genome-level analyses. 

 

From New Zealand molluscs to marine biodiversity conservation – 

a personal journey 

Creese, Bob   (keynote) NSW Department of Primary Industries 
Port Stephens Fisheries Institute, Taylors Beach Rd, Taylors Beach NSW 2315  
www.dpi.nsw.gov.au 
 

The Leigh Marine Laboratory north of Auckland provides an ideal staging point for marine ecological 
studies, including research on New Zealand’s coastal marine molluscs - rocky shores are on the 
doorstep, access to shallow subtidal reefs is straightforward, extensive estuaries are nearby and 
unique offshore island environments are not far away. These northern New Zealand environments 
provided many an opportunity for the natural historian in me to explore the ecology of molluscs. Case 
studies, across three molluscan classes, are presented to showcase some intriguing associations of 
molluscs with their habitats. Documenting associations like these highlights the biological complexity 
of marine systems, and reinforces the value of understanding and conserving all marine biodiversity. 

The challenge of conserving marine biodiversity, whether at Leigh or around Sydney, will continue to 
confront natural resource managers well into the future. A new approach is currently being adopted 
for assessing the threats to the benefits that people derive from the NSW Marine Estate of the 
Hawkesbury bioregion. It is hoped that this approach will enhance marine biodiversity conservation 
in NSW and will allow greater opportunities for people to enjoy the rich molluscan diversity of our 
coastal environments well into the future. 
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Snail pheromone odours that dictate key ecological interactions 
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Aquatic animals must perceive an extraordinary variety of water-soluble chemicals. To gain insight 
into the mechanisms underlying pheromone odour perception in aquatic molluscs, we have analyzed 
the freshwater snail Biomphalaria glabrata and marine giant triton snail Charonia tritonis. B. glabrata 
is the key intermediate host for the schistosoma parasite. We have found that this snail releases 
several abundant molecules, one of which is detected by the parasite, enabling efficient tracking and 
infection. The C. tritonis is a key predator of the crown-of-thorns starfish. Diminished numbers of this 
snail on the Great Barrier Reef and thought to be one reason for excessive starfish populations. We 
have also found that C. tritonis has several abundant molecules which are detected by the starfish, 
eliciting an aversion response. In summary, we have identified putative pheromones released by a 
freshwater and marine snail, demonstrating their importance ecological interactions.  

 

 

Prickly proposition: Are spinose freshwater nerites better 

defended? 

Davis, Andy*1, Bindiya Rashni2 and Alison Haynes2 

1. Centre for Sustainable Ecosystem Solutions & School of Biological Sciences, University of Wollongong, NSW 2522, 
Australia.  

2. Institute of Applied Sciences, University of the South Pacific, Fiji 

* adavis@uow.edu.au 

The Islands of Fiji possess an impressive freshwater molluscan fauna with several nerites (Superorder 
Neritopsina) which exhibit large dorsal spines.  We sought to assess the defensive capacity of these 
structures for an assemblage of 15 species of nerites in Rukuruku Creek on the Island of Ovalau.  Three 
members of the genus Clithon possessed spines while another Clithon species and 4 species of Neritina 
lacked them. For these 8 common taxa we tested four predictions in relation to defence:  

(i) predator ‘rich’ habitats (the creek entrance) would be dominated by spine-bearing nerites  

(ii) nerites with spines would exhibit lower levels of shell damage  

(iii) spine-bearing species should be smaller in size  

(iv) nerites with spines should invest less in their shells (i.e. their shells should be thinner).   

Overall, we found limited support for our predictions. While spine-bearing species dominated the 
entrance to the creek and were generally smaller in size, this pattern may be explained by the 
settlement of veligers near the creek entrance. We did observe that many of the species were 
nocturnal; consistent with the avoidance of predators reliant on vision.  A tethering experiment in the 
presence of predators is needed to provide unequivocal evidence in support of the defence 
hypothesis.  
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Quantifying subtidal mollusc diversity in a temperate estuary 
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1.  National Marine Science Centre, Southern Cross University, PO Box 4321, Coffs Harbour, NSW 2450, Australia. 
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Effective management of marine ecosystems is facilitated when detailed information on biodiversity 
is available.  Key information to underpin management actions includes the relationships between 
species assemblages and environmental gradients, as well as species distributions including those of 
rare and threatened species. We conducted subtidal biodiversity assessment of molluscs to explore 
relationships between molluscan assemblages, and underlying variations in benthic habitats and 
physical/environmental conditions. Assessments were conducted across eight a priori specified 
habitat types, with the objective of improving understanding of contributions of within habitat (Alpha) 
diversity, and among habitat (Beta) diversity, to overall (Gamma) diversity. In addition, seasonal 
variations in mollusc diversity were examined for two key habitat types over 13 months. Results 
demonstrate that molluscs form distinct assemblages within subtidal habitats, and that assemblages 
within key habitats vary seasonally. Studies requiring assessment of subtidal mollusc biodiversity 
should therefore consider including dominant benthic habitats, and should incorporate seasonal 
sampling. The information assembled will inform management actions to conserve molluscan 
biodiversity, by improving understanding of how habitats can be used as surrogates for molluscan 
biodiversity in future conservation planning for the Port Stephens-Great Lakes Marine Park. 

 

Profiling of nutritional metabolites of abalone using 1HNMR. 

Day, Robert*1 Sebastien LaChambre2, David Gardner1 and John Sheedy1.  

1.  School of Biosciences, University of Melbourne, Parkville Vic 3010, Australia.  
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Changes of metabolites in the digestive gland of juvenile ‘Jade-Tiger’ abalone (Haliotis rubra x H. 
laevigata) during short-term feeding versus starvation were investigated using 1H-NMR metabolite 
profiling. Artificial feed was supplied ad libitum to the fed group and the food and faeces were 
examined as well as the digestive glands of fed and starved abalone. Glycogen was lower in the starved 
group at 28 days, but declined in both groups by 56 days to similar levels, suggesting regulation of 
energy stores in this gland. Metabolites were extracted using a modified protocol using deuterated 
solvents. PLS-DA revealed fed and starved abalone are metabolically distinct after 28 and 56 days. 
After 28 days, the starved abalone had decreased arginine, glucose, glutamate, glycine, inosine and 
uracil and an increased level of N,N-dimethylglycine, relative to the fed group (P<0.05). After 56 days, 
only glucose and N,N-dimethylglycine were significantly different between the fed and starved groups, 
suggesting that abalone had adjusted to the starvation treatment between 28 and 56 days. The fed 
group still displayed increased glucose, while N,N-dimethylglycine remained elevated in the starved 
group (P<0.05). The starved abalone fecal matter contained many of the amino acids present in the 
artificial feed, and biochemical differences between these and the digestive gland tissue suggest 
further experiments to facilitate a deeper understanding of the nutritional and physiological 
requirements of these abalone in the aquaculture context prevalent in Australia. 
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Phylogeography of the whelk genus Cominella (Gastropoda, 
Buccinidae) suggests long-distance dispersal of a direct developer 
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The gastropod genus Cominella Gray, 1850 consists of approximately 20 species that inhabit a wide 
range of marine environments in New Zealand and Australia, including its external territory, the 
geographically isolated Norfolk Island. This distribution is puzzling, however, with apparently closely 
related species occurring either side of the Tasman Sea, even though all species are thought to have 
limited dispersal abilities. In order to ascertain how Cominella attained its current distribution we 
derived a dated molecular phylogeny, which revealed a clade comprising all the Australian and Norfolk 
Island species nested within four clades of solely New Zealand species. This Australian clade diverged 
well after the vicariant separation of New Zealand from Australia, and implies two long-distance 
dispersal events: a counter-current movement across the Tasman Sea from New Zealand to Australia, 
occurring at the origination of the clade, followed by the colonization of Norfolk Island. The biology of 
Cominella suggests that the most likely method of long-distance dispersal is rafting as egg capsules. 
Our robust phylogeny also means that the current Cominella classification requires revision. We 
propose that our clades be recognized as subgenera: Cominella (s.str.), Cominista, Josepha, Cominula 
and Eucominia, with each subgenus comprising only of New Zealand or Australian species. 

 

Advances in breeding Sydney rock oysters, Saccostrea glomerata 

Dove, Michael*1, Wayne O’Connor1, Emma Thompson2, Vu Van In3, Peter Kube4 
and David Raftos2 
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DPI has been running a Sydney rock oyster (Saccostrea glomerata) breeding program to improve 
productivity for east coast oyster growers for 25 years. Initially this program used mass selection 
methods and successfully developed lines of oysters that grew faster and had resistance to the two 
major oyster diseases affecting production: QX and winter mortality. Collectively these lines of oysters 
have reached the point where they comprise up to 20% of the oysters produced in NSW.  However, 
after six generations of breeding, genetic diversity within the lines was reducing.  Subsequent 
improvements in hatchery technology allowed for more sophisticated breeding techniques that gave 
greater control of inbreeding and enhanced potential for multi-trait selection. A new pedigreed 
breeding program commenced in 2010 and now has 120 pair-mated family lines.  Founders for families 
have been drawn from the mass selection breeding program, experimental stock selected on the basis 
of ocean acidification resistance or transcriptomic expression and from unselected wild stocks.  
Heritability estimates for QX and growth have been determined.  Simultaneously, new traits including 
oyster condition and shell shape have been included within the program and field trials are underway 
to investigate family performance when exposed to winter mortality disease.  It is anticipated that by 
2017, the pair-mated breeding program will have superseded the mass selected program in supplying 
industry demand. 
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Biodiversity of rocky intertidal shores in the Solitary Islands Marine 
Park, NSW 

Fraser, Nicola*1, Malcolm Hamish2 and Smith Stephen1  
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Using macro-molluscs as a surrogate for biodiversity, 11 mainland intertidal rock platforms were 
investigated within the Solitary Islands Marine Park, between May and August 2014.  A primary 
objective of this study was to examine spatial patterns of mollusc assemblages among and between a 
range of rocky shore habitats, with a view to informing ongoing marine park management.  A total of 
250 mollusc species, the majority of which were gastropods (188), was recorded during 199, 30-
minute timed surveys, covering six habitat types.  While no clear and consistent patterns of 
community structure were identified with relation to location, some consistent differences were 
identified with relation to habitats.  Differences were generally driven by a small number of common 
species.  Thirteen distinct community types were identified across the SIMP, five of which include 69% 
of all replicate surveys and all of which were present in shallow pools.  A between-location comparison 
identified Minnie Water as the most biodiverse location.  Maximum protection of Diggers Camp and 
Station Creek would protect all 13 community types, and protection of Minnie Water would safeguard 
the most biodiverse intertidal rocky shore within the SIMP.  Ongoing monitoring of shallow pools on 
intertidal rocky shores in the SIMP is highly recommended. 

 

 

Molluscs on the move in Tasmanian waters: recent finds suggest 

poleward range shifts in many marine species [Poster] 
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The southward extension of the warm-water East Australian Current down Tasmania’s east coast is 
now a well-documented phenomenon, and evidence for its effects on the distribution of marine biota 
is mounting.  Many people may imagine that molluscs can only move at, well, a snail’s pace, but our 
recent findings suggest otherwise.  Through both shore-based collecting of dead shells around the 
State, and boat-based dredging on the continental shelf off southeast Tasmania, we have identified 
many marine mollusc species across a range of taxonomic groups that, on the basis of historical 
records and collections data from regional museums, were not previously recognised as occurring this 
far south.  While recognising that there remain huge knowledge-gaps in our understanding of species 
distributions in the region, we argue that at least some of these finds represent genuine range 
extensions, sometimes in the order of several hundred kilometres.  We further suggest that these can 
best be explained in the context of the Current’s increasing extension southward over the past 
century, and the concomitant warming of coastal waters. 
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Determining the current status of eastern Australian cephalopod 
stocks 

Hall, Karina *1 
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A variety of cephalopods are taken as valuable byproduct species in commercial trawl fisheries along 
the east coast of Australia. For many of these, landings have shown declines over the last fifteen years; 
however, the exploitation statuses of most remain ‘undefined’ because of insufficient biological data 
and inappropriate stock assessment methods to assess such short-lived invertebrates. The species 
present a number of challenges for standard stock or risk assessment methods, including: species 
identification issues, with catch and effort often reported as a species complex; life spans of less than 
one year, for which traditional age-structured biological reference points are inappropriate; and 
exploitation as non-target species in multi-species fisheries, for which catch rates are often unreliable 
indicators of abundance. In this paper, I will present a summary of the current fisheries biology data 
available for each of the main cephalopod species taken by commercial and recreational fisheries in 
eastern Australia. I will then apply a revised ecological risk assessment method that incorporates life 
history criteria relevant for cephalopods, such as recruitment variability and reproductive strategy, to 
assess their potential risk of becoming overfished or unsustainable when taken as byproduct in multi-
species trawl fisheries. 

 

Mitochondrial Phylogenomics of New Zealand Aeneator Finlay, 

1926 and Buccinulum Deshayes, 1830 species (Buccinidae) 

Hills, Simon F.K. *1, Gemmell, Michael1, Vaux, Felix1, Marshall, Bruce A.2, 
Crampton, James S. 3,4, Trewick, Steve A.1, Morgan-Richards, Mary1. 
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Considerable morphological variability has long proved a confounding feature of the diverse species 
of the New Zealand Buccinidae. Molecular data are required to test the validity of the currently 
recognised morphospecies, and to infer the evolutionary history of the group. Here I outline a small-
scale genomics approach we have taken to develop molecular tools for examining the evolutionary 
relationships amongst the New Zealand Aeneator and Buccinulum species. This approach can, with 
relative ease, yield complete mitochondrial genomes along with repetitive nuclear genomic regions, 
such as the ribosomal RNA cassette (18S, ITS1, 5.8S, ITS2, 28S). Such data is ideal for robust 
phylogenetic inference, and allows for the development of specific DNA markers for population 
genetic analysis. The mitochondrial genomes completed to date are consistent with previously 
described neogastropod gene composition and structure. However, we have confirmed the position 
of the putative neogastropod mitochondrial control region, and elucidated control region structural 
elements in Aeneator and Buccinulum. Ribosomal DNA cassette sequences indicate within-individual 
variation in these molluscan species, but a primary “haplotype” appears to dominate. Preliminary 
phylogenetic analysis using this sequence data results in a robust molecular phylogeny confirming a 
sister relationship of the New Zealand Aeneator and Buccinulum, and reveals some new relationships 
within Buccinulum. Population genetic and morphometric approaches will be taken to further examine 
relationships among the Buccinulum species. 
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New Lower Cambrian macromolluscs from South Australia and 
taphonomic constraints in the fossil record 

Jacquet, Sarah* and Glenn Brock 
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Early Cambrian univalve molluscs are predominantly represented by microscopic forms (body length 
of 1–3 mm), preserved mainly as character poor phosphatised internal moulds. Rarer macromolluscs 
(≥5 mm) occur in low abundance and are often poorly preserved; their lack of apical features and 
ornament further hindering taxonomic assessment. New three-dimensional silicified shell material 
from the lower Cambrian Hawker Group of the Flinders Ranges in South Australia preserve some 
spectacular examples of micro- and macro-molluscs with their apical portion intact. This material 
includes new and previously undescribed taxa that provide crucial insights into protoconch 
morphology, growth habit and developmental mode. In rare cases, a millimetric phosphatic mould is 
incased within a silicified shell and may reflect a possible ontogenetic relationship between micro- and 
macro-species. The phylogenetic and taxonomic implications of this discovery would be profound – 
such that previous described micromolluscan helcionelloids, might actually be the early 
developmental phase (larval protoconch) of large macroscopic taxa. However, taphonomic biases 
linked with phosphatisation show that apical morphology (especially height vs. width) strongly 
influences the probability of mould formation and preservation potential for both micro- and macro-
scale helcionelloids. Hence taxonomic diversity of millimetric helcionelloids in the fossil record is 
artificially inflated and this can be directly attributed to their optimal morphology for phosphatisation. 
This study highlights how taphonomic processes associated with changing shell form through 
ontogeny can fundamentally alter the taxonomy, diversity and phylogeny of stem group molluscs. 

 

A limpet’s legacy: carry-over effects between life stages and 

generations caused by global change stressors 

Kessel, Gustav* and Nicole Phillips  

School of Biological Sciences and Coastal Ecology Laboratory, Victoria University of Wellington, Wellington, 6140, New 
Zealand.  

* gustav.kessel@gmail.com 

Siphonaria australis is an intertidal pulmonate limpet with a complex life history. Adults deposit 
benthic egg masses, from which hatch veliger larvae that live as plankton until settling back in their 
adult habitat. Carry-over effects can occur between these life stages when, for example, stressful 
conditions experienced during one stage influence performance in a subsequent stage. Carry-over 
effects can also occur between generations, in which case parental experiences influence offspring 
performance. Anthropogenic global change is predicted to increase stress in intertidal habitats, yet 
what carry-over effects this will trigger is little understood. I aimed to elucidate the role of carry-over 
effects under ongoing global change by examining how the effects of stress exposure carry-over from 
adults through their offspring’s life stages. Adult S.australis and the egg masses they laid were 
subjected to various treatment combinations of ambient or elevated water temperature, UV radiation 
and copper pollution. The resulting larvae were then raised and observed in the absence of stress. 
Evidence for both types of carry-over-effect were identified through the characteristics exhibited by 
eggs and larvae. For example, the percentage of viable eggs per egg mass was found to be significantly 
lower in egg masses laid by more severely stressed parents, showing an effect between generations.  
Conversely, the growth rates of larvae differed significantly between egg treatments, showing an 
effect between life stages. These findings suggest that carry-over effects are common and largely 
negative under global change conditions, and imply that marine molluscs may be more vulnerable 
than commonly recognised. 
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Strong signature of the Torres Strait landbridge on population 

structure in three species of Tridacna giant clams. 
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Giant clams in the genus Tridacna are some of the largest and most charismatic molluscs on tropical 
reefs. While they are abundant on some reefs, the harvesting of the genus for food, aquaria and shells 
has significantly reduced their populations elsewhere. Giant clams have been the target of multiple 
genetic studies in the Indo-Pacific over the past four decades. These studies have revealed both strong 
and weak population structure in the region, depending on the genetic technique and regions in 
question. Here we combine recently sampled COI sequences with existing data to assemble the most 
spatially extensive analysis to date for three codistributed species (Tridacna maxima, T. crocea and a 
cryptic species, T. sp.). This study unites sampling in the Coral Triangle biodiversity hotspot with 
samples from Micronesia, Egypt, Taiwan, Australia, Papua New Guinea and the Solomon Islands. For 
the first time, the signature of the Torres Strait can be seen to have strongly shaped population 
structure in two of these species. The persistence of a strong signal of historical barriers on genetic 
differentiation here argues against the assumption of Tridacna populations in the Indian Ocean, Coral 
Triangle, Micronesia and east Australia as open meta-populations. 

 

Kimberly marine molluscs deconstructed. 
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The Kimberley marine region of northwestern Australia is a gateway to the Indian Ocean. Not 

unexpectedly, this area hosts a largely Indo-Pacific fauna, however, it also boasts a distinct 'inshore' 

Western Australian signature. Recent interest in developing industrial resource wealth has made it 

timely to understand the biogeographic affinities of the region's natural history. The Western 

Australian Museum, through partnership with Woodside, has focused on better documenting 

marine biodiversity of this area through survey work over the past 6 years. This effort, together with 

a comprehensive survey of historical collection data, has consolidated our knowledge of species 

diversity, distribution and, for some species, abundance in the Kimberley region. We present today 

on the marine molluscs across a few streams of current research. We examine macromollusc 

biodiversity trends, and then compare these findings with a supplementary micromollusc focus, 

cultivated over the last two years of the project. Emphasis on one well-studied family, the cardiids 

(true cockles), permits a look at the broader significance of this work both to north and south, with a 

discussion of endemism. Lastly, we synthesise the recent and historical data to identify pervasive 

research gaps in the area. 
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New insights into molluscan biomineralization through studies of 
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The great success of molluscs can be attributed, at least in part, to their ability to secrete calcareous 
structures that provide physical support and defense. In recent years, detailed morphological, gene 
expression, and proteomic studies as well as three genome sequencing projects have examined the 
process of biomineralization in conchiferan molluscs (e.g., gastropods and bivalves). However, 
relatively little is known about the process of biomineralization in aplacophorans and chitons. Recent 
studies strongly support placement of aplacophorans and chitons in a monophyletic clade, Aculifera, 
sister to all other molluscs. Additionally, recent paleontological studies suggest that aculiferans may 
have retained several plesiomorphies modified or lost in other molluscs. Therefore, improving 
understanding of biomineralization in aculiferans is important for providing an evolutionary context 
for the large body of work that has already been done in conchiferans. In this vein, we are employing 
histological, ultrastructural, and gene expression studies to examine sclerite and shell formation and 
the homology of biomineralizing cell types throughout Mollusca. Preliminary results from histological 
studies on sclerite formation in the chitons Cryptoplax larvaeformis and Acanthopleura gemmata will 
be compared and contrasted to recently published work examining sclerite formation in the 
solenogaster aplacophoran Helicoradomenia sp. Additionally, candidate biomineralization genes 
identified in 21 newly sequenced aculiferan transcriptomes and a proposed workflow for comparative 
gene expression studies will be presented. 

 

Phylogenomics of Aplacophora and a solenogaster without a foot 
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Recent molecular investigations strongly supported monophyly of Aplacophora (Solenogastres 
(=Neomeniomorpha) and Caudofoveata (=Chaetodermomorpha)) and placed it sister to 
Polyplacophora (chitons). This clade, Aculifera, comprises the sister taxon of all other molluscs and 
thus is important to understanding the early evolution of the phylum as a whole. Here, we employed 
a phylogenomic approach sequencing transcriptomes from 23 aplacophorans and two chitons and 
analysing datasets with up to 525 genes. Our results provide further support for aplacophoran and 
aculiferan monophyly. Within Caudofoveata, Prochaetodermatidae is sister to a clade comprised of 
Limifossoridae + Chaetodermatidae. Within the more diverse Solenogastres, Cavibelonia, the order 
defined by hollow, acicular sclerites and a thick cuticle, is not monophyletic. Amphimeniidae is sister 
to the remainder of Solenogastres with strong support in all analyses while the remainder of 
“Cavibelonia” is rendered paraphyletic by Neomeniamorpha (Neomenia) and Sterrofustia 
(Phyllomenia). Pholidoskiepia, the clade of small-bodied, scale-bearing solenogasters, is 
monophyletic. Further, a bizarre footless Antarctic aplacophoran appears to be a highly derived 
solenogaster. Histology reveals that this animal has also lost the radula, mantle cavity, and typical 
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solenogaster foregut glands. Molecular phylogenetics practically turns upside-down previous 
hypotheses of relationships in both Caudofoveata (Prochaetodermatidae as the first branch within the 
clade) and Solenogastres (a cavibelonian taxon as the first branch within the clade). Our results are 
consistent with a shift from support for the Testaria hypothesis (small-sized pholidoskepians display 
the most ancestral morphology within Mollusca) to the Aculifera hypothesis (ancestral molluscs were 
large, polyplacophoran-like animals). 

 

From alpha taxonomy to phylogenomics: Understanding 
Australia’s iconic land snails, the Camaenidae. 

Köhler, Frank*1, Francesco Criscione1 and Adnan Moussalli2 

1. Natural Sciences, Australian Museum Research Institute, 1 William St, Sydney, NSW 2010, Australia. 

2. Sciences Department, Museum Victoria, 11 Nicholson St, Carlton, Vic 3001, Australia.  

* frank.koehler@austmus.gov.au.  

Recent years have seen immense progress in documenting patterns of diversity in the Camaenidae, 
Australia’s most diverse land snail family. Ardent taxonomic work has led to the discovery of hundreds 
of new species from the Wet Tropics to the central Australian desert, resulting in the doubling of the 
number of known species. On-going phylogenetic research has provided crucial insights into the 
drivers of lineage differentiation and morphological evolution in this evolutionarily successful group. 
This work has also uncovered extensive convergence in morphological characters traditionally used to 
delineate taxonomic groups. Lately, we have employed exon capture methods to assemble a data set 
of 500 nuclear protein-coding genes for representatives of nearly all Australian genera. This data set 
has enabled us to reconstruct the most comprehensive phylogeny of this group to date and to 
scrutinise patterns of morphological evolution and lineage differentiation on a continental scale. I am 
going to synthesise the outcomes of our studies and outline directions for future research and possible 
conservation applications.  

 

As clear as night and day: Diel heterobranch sea slug study in a 

temperate estuary 

Larkin, Meryl*1, Tom R. Davis1, Richard C. Willan2, Stephen D.A. Smith1 
1 National Marine Science Centre, Southern Cross University, PO Box 4321, Coffs Harbour, NSW 2450, Australia,  

2 Museum  and Art Gallery of the Northern Territory, G.P.O. Box 4646, Darwin, NT 0801, Australia 

* meryl.larkin@gmail.com 

 

Surveys of marine molluscs (including heterobranch sea slugs), for practical reasons, are largely 
conducted during the day. This study hypothesised that there would be differences between sea slug 
assemblages surveyed by day and by night on the same transects. We also hypothesised that 
assemblage patterns would show distinct seasonality. We tested this using monthly diel scuba surveys 
over a 13-month study period at 3 sites in the Port Stephens estuary, NSW. At each site, all 
heterobranch sea slugs occurring along 50m x 5m belt transects were recorded during the day and 
again at night using identical survey methods. We analysed the data using a range of multivariate 
statistical methods including a test of assemblage patterns against a cyclicity model. As expected, 
there were significant differences between the day and night assemblages, with abundance and 
diversity being consistently significantly higher at night. A significant seasonal pattern was also 
detected, with stronger correlations for night-time assemblages than for daytime assemblages. In 
conclusion, marine diversity studies conducted only in the daytime, or which do not contain a seasonal 
component, are highly likely to underestimate the diversity and abundance of heterobranch sea slugs. 
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Can citizen scientists monitor molluscs? Results from reef and 
beach molluscs in and around SA Marine Parks 

Liversage, Kiran 

Department of Environment, Water & Natural Resources, SA Government, Mount Gambier SA 5270, Australia. 

kiran.liversage@sa.gov.au 

 

Across the SE of South Australia, volunteer groups have been participating in monitoring of key 
gastropods and their habitat on intertidal reefs, and pipis (Donax deltoides) on surf beaches. The 
dataset from the reef monitoring now spans five years, allowing analyses of trends in species 
abundance across that time. Physical parameters such as sedimentation were also measured, allowing 
correlation analysis of mollusc abundances with this indicator of reef ‘health’. I will present results 
showing that some gastropods have significant trends of increasing abundance in recent years, while 
no evidence has been found of effects of sedimentation. Results will also be presented about D. 
deltoides abundances inside and outside of Marine Park Sanctuary Zones, and about how they are 
affected by freshwater beach-springs, a well-known feature of the Piccaninnie Ponds Sanctuary Zone 
where monitoring is done. Overall, this study highlights how collection of mollusc population data 
from intertidal reefs and beaches is an activity well suited to citizen-science style projects, and if done 
properly, these can produce high-quality results. 

 

Facing the heat: thermal stress, infrared thermography and 

intertidal gastropods  

Manson, Kehani*1 and Andrew R. Davis1  

1. Centre for Sustainable Ecosystem Solutions and School of Biological Sciences, University of Wollongong, NSW 2522, 
Australia.  

klm675@uowmail.edu.au  

Intertidal gastropods are frequently exposed to thermal stresses associated with cyclic emersion and 
submersion. Non-invasive infrared thermography effectively measures external shell surface 
temperature however its accuracy as a surrogate for internal body temperature is currently unknown 
for most species. This field study investigated the reliability of infrared thermography in determining 
actual body temperature of seven common southeast Australian intertidal gastropod species. After 
demonstrating that it was a reliable technique, the prediction that gastropod body temperature would 
differ from the surrounding substratum was investigated. Mean dorsal shell surface temperatures, 
determined through thermal image analysis, were compared to internal tissue temperatures 
measured using an invasive temperature probe. No significant differences in temperature were 
detected between the two techniques for six of the seven species. During warm climatic conditions, 
all but three species, Bembicium auratum, Nerita melanotragus and Pyrazus ebeninus had significantly 
lower body temperatures compared with the surrounding substratum. In cooler conditions, all but 
three species, B. auratum, Bembicium nanum and P. ebeninus were similar in temperature to the 
substratum. Shell morphology may have been a contributing factor in determining the different 
temperature relationships with the surrounding substratum, however this remains untested and 
represents a challenge for the future.  
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Spatial and depth-related patterns of infaunal macro-mollusc 
assemblages in a subtropical marine park 

Marshall, Jen*1‚2, Daniel Bucher2 and Stephen Smith1‚2 

1. National Marine Science Centre, Southern Cross University, PO Box 4321, Coffs Harbour, NSW 2450, Australia 

2. Marine Ecology Research Centre, School of Environment, Science and Engineering, Southern Cross University, PO Box 157, 
Lismore, NSW 2480, Australia 

* j30marshall@yahoo.com 

The conservation of biodiversity is a primary function of marine protected areas. In New South Wales, 
Marine Protected Areas (MPAs) utilise a Habitat Classification Scheme (HCS) based on depth and 
habitat types as a surrogate for biodiversity. While this strategy provides valuable guidance for MPA 
implementation and delineation, there is a need to test whether abiotic classifications adequately 
represent biotic assemblages to ensure optimal conservation potential. Ground-truthing this HCS has 
included examination of reef communities and soft-sediment fish communities, but not infaunal 
assemblages of soft-sediments. We therefore tested the hypothesis that molluscs assemblages 
differed between 2 of the depth categories in the HCS developed for marine parks in NSW (shallow - 
<25m, intermediate 25-50m). We also assessed important scales of variation using a nested design 
and spatial scales of kilometres (sites) to 10s of kilometres (locations). There were strong depth-
related patterns in assemblage structure at most locations, with greater species richness and 
abundance at the greater depth. Small-scale spatial variability (among sites within locations) was also 
evident and was primarily related to highly variable densities of a few abundant taxa. Biotic patterns 
showed only moderate correlations with sediment characteristics. These findings demonstrate the 
adequacy of the present depth-based and sediment used in the New South Wales HCS for soft-
sediment habitats to represent mollusc assemblages for conservation management in the Cape Byron 
Marine Park. Further studies in the Solitary Islands Marine Park will determine the generality of these 
results and provide objective data to further refine the HCS for soft-sediment habitats. 

 

Genetic novelty underlies the patterning of abalone shells. 

McDougall, Carmel*1, Daniel Jackson1,2, Alyssa Budd1,3 and Bernard Degnan1 

1. Centre for Marine Science, School of Biological Sciences, University of Queensland, St Lucia, Qld 4072, Australia.  

2. Current address: Courant Research Centre Geobiology, Georg-August University of Göttingen, Goldschmidtstr 3, 37077 
Göttingen, Germany 

3. Current address: Centre for Sustainable Tropical Fisheries and Aquaculture, James Cook University, Townsville, Qld 4810, 
Australia.   * c.mcdougall@uq.edu.au 

The pigmentation patterns of molluscan shells have long been the subject of biomathematical models 
demonstrating the manifestation of Alan Turing’s theories of chemical morphogenesis. Consequently, 
numerous mathematical models have been put forward to describe the molecular basis of patterning 
of the molluscan shell, however the identities of the genes and proteins involved in the process, and, 
in many cases, the pigments themselves, are unknown. Juveniles of the tropical abalone Haliotis 
asinina exhibit predictable pigmentation patterns and are becoming an emerging model for molluscan 
pigmentation. Recently, the expression of sometsuke, an ependymin-related gene, was shown to map 
to areas of red pigmentation in the juvenile shell of the abalone Haliotis asinina. Next-generation 
sequencing has revealed the presence of a sometsuke gene family, consisting of at least 10 genes that 
all encode proteins that are incorporated into the shell. These genes are shared by other Haliotids, 
form a clade distinct from other ependymins, and are expressed in unique territories of the mantle. It 
is likely that these proteins are bound to pigments supplied in the algal diet of the animals, and provide 
them with camouflage within their environment. The restricted taxonomic distribution of these 
patterning genes indicates that novel genes have been recruited into the biomineralization pathway 
in abalone, and represents yet another example of the rapid evolution of molluscan biomineralization  
genes. 
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Establishing a link between personality and resting metabolic rates 

in the dumpling squid, Euprymna tasmanica 

Moltschaniwskyj, Natalie, Madeline Felton and Joseph Bidwell 

School of Environmental & Life Sciences, University of Newcastle, New South Wales, Australia,   

* Natalie.Moltschaniwskyj@newcastle.edu.au 

 

Inter-individual variation in behaviours allows a description of personality syndromes in cephalopods, 
but processes maintaining or facilitating these are unknown.  Correlations between physiology and 
behaviour examine the capacity of individuals and populations to respond to changes in the physical 
and biological environment.  More active individuals that take greater risks to obtain food may do so 
because they need energy to support faster metabolic rates.  The aim of this project was to identify if 
a relationship between metabolic rates and personality occurs in the dumpling squid Euprymna 
tasmanica, and to determine if personality and metabolic rates were altered when individuals 
experienced stress associated with a reduction in ration.  Personality was tested under threat and 
feeding scenarios; mass-specific resting metabolic rate was estimated from an individual based on 
oxygen consumption rate while at rest.  Once personalities and basal metabolic rates were established 
half the individuals were allocated to one of two feeding rations; 10% of wet weight/day (excess 
ration) or 3% of wet weight/day (maintenance ration), for 14 days, after which time resting metabolic 
rates and personality scores were determined.  There was evidence that more active individuals had 
faster resting metabolic rates.  However, resting metabolic rates were not correlated with the level of 
boldness.  Individuals on excess food rations changed their resting metabolic rate, with the change a 
function of initial metabolic rate.  Individuals did alter their personality after altered rations.  There 
was limited evidence to support the differences in boldness among individuals as a function of food 
availability. 

 

Changes in spawning deposition and population size in Sepioteuthis 

australis: tracking a decadal long decline at multiple time scales 

Moltschaniwskyj, Natalie1, Gretta Pecl2, Jeremy Lyle2 and Sean Tracey2 

1 School of Environmental & Life Sciences, University of Newcastle, New South Wales, Australia,   

2 Fisheries and Aquaculture Centre, Institute for Marine and Antarctic Studies, University of Tasmania. Private Bag 49, 
Hobart, TAS 7001 

* Natalie.Moltschaniwskyj@newcastle.edu.au 

Aggregative and synchronised spawning in the marine environment has evolved to ensure that a 
diversity of genotypes contribute to the deposition of the next generation.  Identifying the relevant 
scale to describe changes in cephalopod population ecology so that the patterns rather than the noise 
can be identified is challenging, but critical to identifying the processes responsible for the patterns 
and for generating predictive models useful for sustainable management.  The aim of this study was 
to use a 12 year dataset of temporal patterns of egg deposition and population characteristics of S. 
australis (Sepioteuthis australis) in a major spawning area in Tasmania to identify systematic changes 
in inter-annual and monthly patterns of egg deposition and catch as a function of a suite of 
environmental and biological parameters. The potential application of these models is to identify the 
degree to which aggregative spawning behaviour in cephalopods is temporally fixed and how 
environmental and biological variables may either shift this behaviour temporally or change amount 
of spawning that occurs during the peak reproductive time. There appeared to be a predictability in 
the start of the spawning activity in mid-October, which is useful for management. We know that 
animals are present in the seagrass beds, but not producing eggs prior to mid-October; therefore the 
activity and behaviour of the animals prior to starting deposition is unclear. 
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Not in the Least Concern: Current status of Pila scutata 

(Gastropoda: Ampullariidae) in Peninsular Malaysia 

Ng, Ting Hui*1, Siong Kiat Tan2, Amirrudin Ahmad3 and Darren C.J. Yeo1 

1. Department of Biological Sciences, National University of Singapore, 14 Science Drive 4, Singapore 117543, Republic of 
Singapore 

2. Lee Kong Chian Natural History Museum, National University of Singapore, 2 Conservatory Drive, Singapore 117377, 
Republic of Singapore 

3. School of Marine and Environmental Sciences, Universiti Malaysia Terengganu, 21030 Kuala Terengganu, Terengganu, 
Malaysia 

* ng.tinghui@u.nus.edu 

 

In Southeast Asia, rapid decline of native apple snails, Pila spp. (family Ampullariidae) is suspected to 
be caused by confamilial, globally-invasive golden apple snails Pomacea spp. Yet, minimal ecological 
studies have been conducted on Pila, and because of its complex taxonomy, most occurrence records 
remain doubtful. One species, Pila scutata is assumed to be widespread, and is assigned as Least 
Concern on the IUCN Red List. It is considered native to Peninsular Malaysia, and was the most widely 
distributed Pila species. However, it was once a common food item, and may in fact have experienced 
anthropogenic translocations. We surveyed Peninsular Malaysia to investigate the current distribution 
and genetic diversity of Pila scutata. Mitochondrial COI and 16S genes were sequenced from at least 
20 individuals of each Pila scutata population found, and at least one individual of other Pila species 
encountered. Four species of Pila were recorded, from northern to central Peninsular Malaysia. Pila 
scutata was found in only one locality in northern Malaysia, while the morphologically similar Pila cf. 
gracilis was the most widespread species elsewhere. The northern Malaysian Pila scutata share a 
single haplotype of both COI and 16S with the only other detected populations in the Malay peninsula, 
in Singapore (500km away). Despite the species being considered native to both Malaysia and 
Singapore, the present genetic diversity may have been a result of recent anthropogenic introduction. 
The results highlight the need for a comprehensive study to assess the status and resolve the 
taxonomic uncertainty of Southeast Asian Pila.  

 

Evidence for the role of bacterial symbionts in Tyrian purple 

production in a marine mollusc  

Ngangbam Ajit Kumar*1, Daniel L.E. Waters2, Abdul Baten2, Steve Whalan1
 and 

Kirsten Benkendorff1  

1. Marine Ecology Research Centre, School of Environment, Science and Engineering, Southern Cross University, Lismore, 
NSW,  Australia 

2. Southern Cross Plant Science, Southern Cross University, Lismore, NSW, Australia  

* a.ngangbam.10@student.scu.edu.au 

 

Dicathais orbita is a marine mollusc recognised for the production of anticancer compounds that are 
precursors to Tyrian purple. This study aimed to assess the diversity and identity of bacteria associated 
with the Tyrian purple producing hypobranchial gland, in comparison with foot tissue, using a high-
throughput sequencing approach. Taxonomic and phylogenetic analysis of variable region V1-V3 of 
16S rRNA bacterial gene amplicons in QIIME and MEGAN were carried out. This study also aimed to 
culture bacterial symbionts from the purple producing hypobranchial gland and screen the isolates for 
indole production and bromoperoxidase genes using molecular methods. Bacterial profiling revealed 
a diverse bacterial assemblage associated with the hypobranchial gland and foot tissues of D. orbita. 
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The dominant bacterial phylum in the 16S rRNA bacterial profiling data set was Proteobacteria 
followed by Bacteroidetes, Tenericutes and Spirochaetes. In comparison to the foot, the hypobranchial 
gland had significantly lower bacterial diversity and a different community composition, based on 
taxonomic assignment at the genus level. In total, 32 bacterial isolates were cultured from D. orbita 
hypobranchial gland using marine agar, blood agar, thiosulfate citrate bile salts sucrose agar and 
cetrimide agar at pH 7.2. These include 26 Vibrio sp., two Bacillus sp., one Phaeobacter sp., one 
Shewanella sp., one Halobacillus sp., and one Pseudoalteromonas sp. The two Bacillus species were 
the only isolates found to have coding sequences for bromoperoxidase enzymes. A higher abundance 
of indole producing Vibrio spp. and the presence of bacteria with brominating capabilities in the 
hypobranchial gland suggest bacteria have a potential role in biosynthesis of Tyrian purple in D. orbita.  

 

 

Introducing NudiKey v1.0: an illustrated, interactive key to the 
Australian heterobranch sea-slug families 

Nimbs, Matt J. 

National Marine Science Centre, Southern Cross University, PO Box 4321, Coffs Harbour, NSW 2450, Australia. 

matt.nimbs@gmail.com 

 

Dichotomous keys have, for many years, been the principal tool used by biologists to identify an 
organism; however these keys have their deficiencies. One major limitation is that users have no 
option in terms of the sequence of paired character states. Thus, should a user be unable to answer a 
question, identification often cannot be reached. Interactive, electronic keys overcome the 
deficiencies of dichotomous keys and, when easily available online, provide a means of readily 
transferring taxonomic expertise to non-specialists. Heterobranch sea-slugs not only have popular 
appeal among the public but they also hold scientific importance. Despite this, there is no simple key 
for identification and, as a result, most attempts at identification are made by comparative reference 
to books, websites, social media or through museums and correspondence with taxonomists. At 
present there is no opportunity for users to self-interact with a key online. Therefore, development of 
an interactive taxonomic key that allows users to identify a sea-slug specimen without any previous 
taxonomic knowledge fulfills a practical need by providing a valuable identification tool for amateurs 
and the general public. Moreover, it provides an opportunity for community engagement by the 
scientific community on a global scale. The objective of the NudiKey project is to summarise the 
essential diagnostic characteristics of the epibenthic Australian heterobranch families and, using the 
freely available LucID v3.3 software and high quality photographs of living animals, develop a well-
illustrated, user-friendly, interactive key.  
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Temporal variability in heterobranch (Gastropoda: Heterobranchia) 
sea slug assemblages on three intertidal rocky reefs of the Solitary 

Islands Marine Park, New South Wales 

Nimbs, Matt J.1, Richard C. Willan2 and Stephen D. A. Smith1. 
1 Southern Cross University, National Marine Science Centre, P O Box 4321, Coffs Harbour, NSW, Australia, 2450. 

2 Museum and Art Gallery of the Northern Territory, GPO Box 4646, Darwin, NT, Australia, 0801. 

matt.nimbs@gmail.com 

Heterobranch sea slugs are known for their high species diversity, spatial patchiness and 
ephemerality. These characteristics are likely to have contributed to the relative paucity of studies 
into community dynamics for this group. Earlier quantitative work on sea slug assemblages on rocky 
shores suggested little temporal variability over annual and seasonal scales: however, similar studies 
have not been performed in Australia. In this study, we explored temporal variation at three adjacent 
rocky headlands in the Australian subtropics at monthly intervals over a 13-month period. Two hour 
visual surveys were carried out by snorkelling during which all sea slugs were recorded. Analysis using 
a range of multivariate routines revealed that, despite the strong differences in assemblages among 
sites, there was significant seasonal periodicity overall as well as at each site. Seasonal patterns were 
also evident when species data were aggregated into functional feeding groups. Among the dominant 
species, seasonal peaks in abundance were often followed by large population reductions. While some 
species maintained a year-round presence, albeit in lower numbers, the absence of others in winter 
months may reflect seasonal reduction in food availability. These results highlight the strong bottom-
up control exerted by food resource availability and thus the practical challenges associated with using 
this group for environmental monitoring.  

 

More than a legend: scientific proof of the traditional value of 

opercula from Tyrian purple producing mollusc 

Nongmaithem, Bijayalakshmi Devi*1, Kirsten Benkendorff1 and Caroline 
Sullivan1 

1.  Southern Cross University, Marine Ecology Research Centre, PO Box 157, Lismore, NSW 2480 

* n.nongmaithem.10@student.scu.edu.au  

The Muricidae, commonly known as whelks, murex or rock snails, are predatory marine gastropod 
molluscs. Early records of natural medicine stated that the operculum of Muricidae were used in 
therapeutics and perfumery and they are still used today as a rare essential oil and a component in 
ceremonial incense. However, there have been no previous studies investigating the biologically active 
compounds associated with the smoke or oil extracts from muricid operculum. Dicathais orbita is a 
model species of Muricidae that has been subject to extensive chemical and biological studies of the 
soft tissue. The aim of this study was to assess the natural products associated with D. orbita opercula. 
Several methods were used to prepare the operculum based on traditional and current methods for 
preparing the operculum medicine and scent. The prepared opercula were burned using a special 
purpose built apparatus and the smoke was collected in 25% ethanol under vacuum condition. The 
opercula extract and the smoke were analysed using Gas Chromatography Mass Spectrometry (GCMS) 
and Liquid Chromatography Mass Spectrometry (LCMS). The chemical analysis of the opercula smoke 
shows that it contains volatile fragrant compounds including para-cresol, phenol, acetamide and 
chlorinated phenols. The chemical analysis of opercula extract shows the presence of 
pharmaceutically active compounds such as tyrindoleninone, tyrindoxyl sulphate, choline, choline 
esters, thymine and adenosine. The chemical properties of the volatile compounds and non-volatile 
compounds obtained in this study substantiate the traditional uses of muricid opercula. Hence, the 
opercula of the muricids, which is a low cost waste product from Muricidae fisheries and aquaculture 
industry, could potentially be utilised as a valuable ingredients in modern western perfumery and 
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alternative medicines. 

 

Advances in the hatchery production of the flat oyster Ostrea 

angasi (Sowerby). 

Stephan O’Connor1,2, Natalie Moltschaniwskyj3, Christopher J.S. Bolch2, 

Michael Dove1 and Wayne O’Connor1*  

1. Dept. Primary Industries, Port Stephens Fisheries Institute, Taylors Beach, NSW 2316 
2. Institute for Marine & Antarctic Studies, University of Tasmania, Launceston 7250 
3. School of Environmental & Life Sciences, University of Newcastle, Ourimbah, NSW 2258, Australia.  

 

Increased interest in farming of the flat oyster, Ostrea angasi Sowerby (1871) has heightened the 

need for a greater understanding of reproductive biology and ecology of this species and 

improvements to hatchery production techniques. Several factors constraining the hatchery 

production of O. angasi were identified, in particular, timing of larval acquisition and the effects of 

larval rearing environment on growth and development. To determine suitable collection times for 

larvae and to better understand spatial variation in the availability of brooding adults, farmed O. 

angasi were collected monthly for 12 months from four estuaries in NSW, Camden Haven River 

(Laurieton), Bermagui River (Bermagui), Wagonga Inlet (Narooma) and Merimbula Lake 

(Merimbula). Collectively, brooding oysters could be obtained for 11 months of the year and the 

frequency of brooding oysters did not differ between the most northern estuary, Camden Haven and 

the most southern estuary, Merimbula. To assess the effects of larval rearing environment on larval 

development and improve set rates in O. angasi larvae, the effects of several catecholamines was 

assessed. Epinephrine bitartrate at concentrations of 10-3 and 10-4 molar induced rapid and 

synchronised metamorphosis of competent O. angasi larvae.  Epinephrine induced metamorphosis 

was then used to assess the impacts of larval diet, temperature and salinity on timing of 

metamorphosis. 

Examination of chiton valve mineralogy, pigments, and proteins 

using Raman spectroscopy 

Peebles, Bryce*1 

1.Department of Marine Science, University of Otago, P.O. Box 56, Dunedin 9016, New Zealand   
* bryce.peebles@gmail.com 
 

Chiton valve material has unusual resistance to dissolution and yet is relatively absent from the 
sediment and fossil record. In order to determine how chitons achieve this dissolution resistance, 
mineralogy and proteins of valves from eight species of chitons from the Otago Peninsula (South 
Island, New Zealand) were measured. Each valve was encased in an epoxy-resin solution and sectioned 
with a diamond saw to expose the mineral layers and proteins. Three line maps of 20 spectra each 
were taken on each valve with a Raman spectrometer. Each spectrum had clear aragonite signals, 
confirming that the valves are pure aragonite. Pigments were found solely in the tegmentum of all 
eight species and appear to be carotenoids. Nevertheless, each species showed unique Raman spectra 
for valve pigments. Leptochiton inquinatus had the weakest protein signals, while the other seven 
species showed strong protein signals. Ischochiton maorianus, Sypharochiton pelliserpentis, 
Onithochiton neglectus, and S. sinclairi all have a secondary pigment that was found in <1% of spectra. 
Non-pigment protein signals were consistent between and within species, suggesting that these 
proteins were from the organic matrix of the tegmentum; they did not appear in the articulamentum 
of any species. The Raman shifts of these proteins differ from those of beta-chitin, alanine and glycine-
rich proteins, and aspartic-acid-rich proteins that typically compose molluscan organic matrix. Future 
work is planned to extract and identify matrix proteins used by chitons. 
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Larval ecology and settlement of the tropical vermetid gastropod, 

Ceraesignum maximum. 

Phillips, Nicole  

1. School of Biological Sciences and Coastal Ecology Laboratory, P.O. Box 600,  Victoria University of Wellington, Wellington, 
New Zealand 6140.      

nicole.phillips@vuw.ac.nz 

Sessile gastropods of the family Vermetidae are common inhabitants of temperate and tropical reefs. 
Ceraesignum (formerly Dendropoma) maximum is the largest vermetid species and is commonly 
associated with living corals throughout shallow-water reefs of the Indo-Pacific. Recent work suggests 
that this species can adversely affect growth and survival of corals, yet little is known of its basic 
biology.  Here I report studies from Moorea, French Polynesia on larval ecology and settlement of C. 
maximum.  Females release large veliger larvae that required particulate food to undergo 
metamorphosis, but were able to survive and grow in the absence of food for up to 20 days. Larvae in 
low and unfed food treatments exhibited phenotypic plasticity by growing a larger velum (the larval 
feeding structure) compared to those in high food. Unfed larvae had a slower initial growth rate, 
however fed and unfed larvae converged on the same size (553 µm), which was only 10% larger than 
the initial size at hatching. Therefore, although the nutritional strategy of C. maximum larvae is best 
described as obligate planktotrophy, it approaches an intermediate feeding strategy. In both the field 
and laboratory, larval C. maximum can settle on coral rubble and a variety of non-living materials, but 
never onto live coral. In laboratory experiments, some corals killed larvae of C. maximum, suggesting 
that C. maximum requires disturbances that create bare patches to successfully settle onto reefs. 
Taken together, this work sheds light on the larval ecology of C. maximum, with implications for 
dispersal and recruitment.  

 

Facilitating identification and knowledge of Australian Freshwater 

Molluscs [Poster] 

Ponder, Winston*, Anders Hallan and Michael Shea 

Australian Museum Research Institute, 1 William Street, Sydney, NSW 2010 

Australia is home to more than 450 species of freshwater molluscs, 99% of which are endemic. Among 
these, many have very restricted ranges, with some found only in a single stream or spring. These face 
considerable risk due to habitat loss resulting from development and climate change. The 
displacement of native fauna by invasive species and the establishment of exotic intermediate hosts 
of economically important parasites have already occurred. There is also a real risk that other 
significant species which are known to have adverse economic and/or biological impacts in other parts 
of the world could be introduced and established beyond the point where control measures are 
possible. Currently no comprehensive resource exists to enable reliable identification of the vast 
majority of freshwater mollusc species in Australia, many of which are small in size. The guides that 
are available are either restricted to a geographic region, or deal with only higher taxa. Poor 
identification has negative implications for conservation, management, ecological baseline studies, 
and effective screening of pests by quarantine agencies.  

This project aims to provide an interactive key of all described freshwater molluscs in Australia. This 
resource, which is nearing completion (estimated to be available early 2016), will enable species-level 
identification of the entire fauna by encompassing comprehensive shell and animal characters, 
distribution maps, habitat data, taxonomic context, and with illustrations of all species and characters. 
This project does not merely collate available information into one resource, it has also generated new 
data, updated distribution ranges, illustrative material and a taxonomic reassessments of a range of 
taxa, some of which have been treated as synonyms in the past. The interactive key, developed using 
Lucid TM software, will be made available free online and as a mobile app.  
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A parallel project, a guide to the freshwater molluscs of Australia, will be published as a handbook in 
late 2016 or early 2017 and will provide background contextual information not available in the key. 

  

Evolutionary genomics in an invasive marine mussel [Poster] 

Popovic, Iva* and Cynthia Riginos 

School of Biological Sciences, University of Queensland, St Lucia, Qld 4072, Australia.  

* iva.popovic@uqconnect.edu.au 

Human-mediated introductions and the spread of non-native species pose numerous threats to 
marine ecosystems, including displacement of native species. Understanding the ability of invasive 
species to survive and thrive in novel marine environments is fundamental for predicting and 
minimizing invasive spread. However, a key unresolved question involves whether successful invasive 
species are already physiologically suited or ‘pre-adapted’ to novel environmental conditions, or if 
colonization implicates genetic changes in genes underlying physiological tolerance. Hybridisation 
between native and introduced species can also facilitate genetic changes, potentially contributing to 
a species’ ability to occupy new environments (and become highly resilient invaders). Here I present 
my proposed PhD research, which will test among competing hypotheses on the role of local 
adaptation (including hybridisation) in the spread of the Mediterranean marine mussel Mytilus 
galloprovincialis, one of the world’s most widely established invasive species. Using next generation 
sequencing methods, I will investigate the evolutionary history of adaptation leading to differences in 
invasive potential among closely related Mytilus congeners. Genomic comparisons among globally 
independent invasive M. galloprovincialis populations will allow a test of local adaptation following 
invasion, providing the basis of predictions about which genes and traits may underlie population 
differences potentially contributing to invasion. Finally, I will evaluate the geographic extent of hybrid 
interactions among invasive and native Mytilus species in southeast Australia and identify which genes 
have been exchanged among hybridising taxa. These data will provide evidence for understanding the 
genetic basis of traits underlying adaptation and the role of hybridisation in marine invasive success. 

 

Potential impacts of marine seismic surveys on scallops 

Przeslawski, Rachel*1 and Andrew Carroll1 

1. National Earth and Marine Observations, Geoscience Australia, GPO Box 378, Canberra ACT 2601 

* rachel.przeslawski@ga.gov.au 

Offshore seismic surveys have long been considered to be disruptive to fisheries, and recent claims 
have been made that marine seismic operations cause scallop declines in southeastern Australia.  
Despite the importance of this issue to both fisheries and petroleum industries, few studies target 
commercially important species in realistic exposure scenarios. One of the main challenges in 
underwater sound impact studies is the meaningful translation of laboratory results to the field, 
largely due to variations due to underwater sound properties and experimental set-ups. In the current 
study, we use in situ experiments to investigate whether field populations of the commercial (Pectens 
fumatus ) and doughboy scallops (Mimachlamys asperrima) are negatively affected by a seismic 
survey undertaken in the Gippsland Basin in April 2015 (30 – 80 m depth). Both theoretical and field-
based noise propagation models were developed to quantify noise exposure of the animals at the 
seabed and to establish whether sound monitoring markedly improves model outputs. Images of the 
seafloor were acquired using an Automated Underwater Vehicle (AUV) to evaluate the novel use of 
AUVs in scallop stock assessment. Samples were collected before and after the seismic survey using a 
commercial scallop dredge, and a range of metrics are currently being quantified. In this presentation, 
we describe preliminary results and critically review our current understanding of low-frequency 
sound impact on marine molluscs. 
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10 years of global biodiversity databases: are we there yet? 

Rees, Tony 
Private address, Georgica, NSW 2480 (previously: CSIRO Marine and Atmospheric Research, Hobart) 

Tony.Rees@marinespecies.org 

Global biodiversity databases started to be compiled in the mid 1990s and by the mid 2000s, had 
begun to achieve a partial degree of coverage. Drawing on the author’s experience with the OBIS, 
AquaMaps, GBIF, Atlas of Living Australia projects and others, this talk addresses progress in the 
compilation and accessibility of global biodiversity databases over the period 2005-2015 and assesses 
coverage and gaps in the areas of compilations of taxonomic names and associated literature citations; 
taxon traits (attributes) such as extant/fossil, marine/terrestrial and more; access to specimen and 
observations and associated georeferences; and extrapolation from the latter to produce predicted 
range maps via environmental niche modelling. 

 

 

Impacts of ocean climate change on marine molluscs 

Ross, Pauline 

Western Sydney University 
pm.ross@westernsydney.edu.au 

We are beginning to better understand how vulnerable molluscs with complex life cycles will be in a 
climate changed ocean. An ocean predicted to be warmer and more acidic by 2100.  Early experiments 
using short term exposures, suggested decreased growth and calcification in adult molluscs and 
smaller and more abnormal mollusc larvae.  Such short term experiments are, however, potentially 
limited because they may overestimate or underestimate the impacts of climate change on molluscs 
and they do not simulate the real world situation of an ocean, one where multiple stressors will 
interact and pH will decline slowly. More realistic experiments which factor in the complex life cycle 
of molluscs where the performance of one life history stage may lead to significant positive or negative 
“carry-over effect” on subsequent life history stages, suggest impacts on molluscs may not be as 
severe as predicted.  This presentation will historically outline the responses of molluscs which have 
been measured in experiments using short and longer term exposures to elevated CO2. It will 
emphasise the research done nationally on both single and multiple climate change stressors and the 
response of the Sydney rock, Pacific and Flat oysters.  It will conclude with some discussion 
transgenerational responses of molluscs which influence the success of subsequent generations. . 
Molluscs provide essential ecosystem services including water purification, the formation of habitat 
structure for benthic organisms (i.e. mussel and oyster beds) and have enormous economic value as 
a major food source. Ultimately, to empower predictive capacity, we need a better understanding of 
the long-term consequences of elevated CO2 for a wider range of mollusc species and more realistic 
experiments which attempt to unravel the interactive and multiple stressors of the real world where 
temperature, salinity and food will interact with elevated pCO2.  In addition, we require more 
knowledge on the mechanisms responsible for transgenerational carryover effects and how these 
carryover effects perform in the presence of other climate and environmental stressors. Answers to 
these questions will allow us to better predict the fate of ecologically and economically important 
molluscs over this century. 
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Dealing with permanent impermanence: the ecology of endemic 

snails in Australia’s desert springs  

Rossini, Renee*1, Rod Fensham1 and Gimme Walter1 

1. The School of Biological Sciences, The University of Queensland St Lucia 

* renee.rossini@uqconnect.edu.au 

Arid zone springs are distinctive freshwater environments of high ecological value that are under 
considerable threat due to anthropogenic depletion of their source waters.  They are particularly rich 
in snails, with most regions in Australia hosting distinct radiations of narrow-range species.  Many 
spring snail species occupy a small portion of available springs, and the springs they occupy change 
through time.  This is likely to be a product of the interaction between difficulties in dispersing and 
the match between the requirements of each species’ and the environmental conditions of each 
spring.  Most research regarding springs has focussed on the dispersal-oriented hypothesis, meaning 
we know very little about the environmental associations of these endemic species.  I will summarise 
recent findings regarding the factors associated with the presence of endemic spring snails from 
opposite ends of the Great Artesian Basin, and take an in-depth look at how spatial and temporal 
variance in diversity and abundance are a product of the distinct nature of arid zone spring wetlands; 
they are unique hot spots of diversity because their groundwater source ensures their permanence, 
but they present impermanent and heterogeneous environments at the scale relevant to endemic 
snails.  Endemic snails have a range of tolerances regarding this impermanence, which can help explain 
and predict the distinct pattern of distribution of each species.  Our approach presents an alternative 
way to look at patchy ecosystems such as springs, and is providing vital information regarding how 
these threatened snail species will respond to ongoing threats. 

 

Complex feeding choices in the obligatory seagrass feeding snail 

Smaragdia souverbiana [Poster] 

Rossini, Renee*1, Hannah Tibbetts1, Ian Tibbetts1, Alice Rotini2, Luciana 
Magliore2 and Jose Rueda Ruiz3 

1.The School of Biological Sciences, The University of Queensland St Lucia 

2.Department of Biology, Università Tor Vergata, Roma. 

3.Centro Oceanográfico de Málaga, Malaga, Spain 

* renee.rossini@uqconnect.edu.au 

By amalgamating all seagrass-associated grazing invertebrates into an assumed epiphyte-feeding 
guild, the currently accepted model of seagrass trophic dynamics ignores the diverse range of 
invertebrates that feed directly on, and do considerable damage to, seagrasses. Of the wide range of 
invertebrates documented to damage seagrass directly, the gastropod genus Smaragdia has 
adaptations and ecology that suggests it could be a specialized seagrass-feeding group, of which at 
least two species are known preferentially to consume seagrass. This paper investigated the dietary 
associations of Smaragdia souverbiana (one of the most widely distributed but least studied species 
of the genus) in the subtropical eastern Australian part of its range. Using field-based assessments of 
grazing damage and targeted laboratory feeding trials, we assessed the dietary associations, digestive 
ability and feeding preferences of S. souverbiana with local seagrasses (Halophila ovalis, Zostera 
capricorni and Cymodocea serrulata).  Smaragdia souverbiana readily consumed and digested all three 
seagrasses, though digestibility was contingent on the cell size of the seagrass.  Rather than the simple 
preference for Z. capricorni we once proposed, recent findings regarding variance in phenol content 
of seagrasses from different sites in Moreton Bay and extended preference tests suggest the feeding 
behaviour of S. souverbiana is a complex set of trade-off’s between local availability, cell size and 
chemical protection of their seagrass prey.  These findings highlight the potential importance of 
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seagrass grazing invertebrates and potential complexity in their feeding behaviour. 

 

Mass spectrometry imaging reveals new biological roles for 

choline esters and Tyrian purple precursors in muricid molluscs 

Rudd, David*1, Maurizio Ronci2, Martin Johnston3, Taryn Guinan4, Nicolas 
Voelcker4 and Kirsten Benkendorff1 

1. Marine Ecology Research Centre, Southern Cross University, P.O. Box 157, Lismore, NSW 2480, Australia 

2. Department of Medical, Oral and Biotechnological Sciences, University G. D’Annunzio, Chieti-Pescara, Italy 

3. Flinders Centre for Nanoscale Science and Technology, School of Chemical and Physical Sciences, Flinders University, 
Bedford Park, SA 5042, Australia 

4. Mawson Institute, University of South Australia, Mawson Lakes, SA 5095, Australia  

* david.rudd@scu.edu.au 

 

Molluscs in the marine environment interact and thrive based on a language of chemical cues 
composed of secondary metabolites. Involved at the most basic level of organism to organism 
interaction, secondary metabolites affect a species ability to feed, fight, thrive and reproduce. Specific 
secondary metabolites termed “keystone molecules”, can impart an adaptive advantage beyond 
simple species interactions, when they allow a species to thrive in an environment. Mass spectrometry 
imaging (MSI) and molecular modelling are powerful tools for investigating the in situ distribution of 
secondary metabolites and predicting their biological function. We applied MSI combined with larval 
bioassays to describe new roles for secondary metabolites in the muricid Dicathais orbita, where they 
are likely to play a fundamental role in the deposition and encapsulated development of larvae. MSI 
revealed that the muscle-relaxing choline ester murexine co-localized with tyrindoxyl sulfate (the 
ultimate precursor to Tyrian purple) in the biosynthetic hypobranchial glands. During egg-laying 
murexine was up-regulated and along with tyrindoxyl sulfate was transferred to the capsule gland, 
followed by the egg capsules, where chemical ripening as the embryos developed resulted in Tyrian 
purple formation. Murexine was found to tranquilise the larvae and may also relax the reproductive 
tract during egg capsule deposition, a biological function supported by molecular modelling. This study 
shows that MSI is a powerful tool providing new insights into marine chemo-ecology, highly 
complementary to bioactivity testing and molecular modelling, and suggests that murexine and 
tyrindoxyl sulfate may be molecules of keystone significance.  
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The Sea Slug Census: a citizen science approach to documenting 

the diversity of heterobranch sea slugs 

Smith, Stephen D.A.1,2,* and Tom, R. Davis 1,2,3 

1. National Marine Science Centre, Southern Cross University, Bay Drive, Coffs Harbour, NSW 2450 

2. Marine Ecology Research Centre, Southern Cross University, Lismore, NSW   

3. Combined Hunter Underwater Group, Newcastle, NSW  

*steve.smith@scu.edu.au 

 

Heterobranch sea slugs (previously known as opisthobranchs), which include the nudibranchs, are one 
of the most popular subjects for underwater photographers. Indeed, social media sites that share 
photographers’ images of “macro” life are often dominated by colourful nudibranchs. Recreational 
divers thus have enormous potential to provide data on the distribution and diversity of this speciose 
taxon. In this project, we recruited recreational divers to photographically record the diversity of sea 
slugs in Port Stephens, NSW, during a 24-hr census period, once every 3 months, for 2 years. By 
comparing their data to those collected by trained scientists, we addressed two primary questions: 
can volunteers provide comparable data to scientists?; and, how effective is a single 24-hr survey in 
documenting seasonal diversity. Over 100 divers participated in the surveys from Dec 2013-Sept 2015, 
documenting a total of 148 species, 21 of which represent new records for the region. Averaged over 
the 8 surveys, volunteers documented 99% of the species found by scientists (range, 58-168%), and 
out-performed the scientists in 4 surveys. The 24-hr censuses returned a very consistent proportion 
of the species found in each season (mean = 71%, range, 65-78%). These results confirm that 
passionate volunteers can make a very effective contribution to the documentation of Australia’s 
marine biodiversity. Programs such as the Sea Slug Census are also ideal ways of promoting knowledge 
about marine diversity with a view to effective conservation management. 

 

Divergence of New Zealand and temperate Australian cantharidines 
(Trochidae: Cantharidinae) is ancient 

Spencer, Hamish* and Kirsten Donald 

Allan Wilson Centre, Department of Zoology, University of Otago, Dunedin 9054, New Zealand. 

* hamish.spencer@otago.ac.nz 

 

Current taxonomic treatments of New Zealand and temperate Australian members of the 
Cantharidinae imply that species on either side of the Tasman Sea are closely related and, in some 
cases, congeneric. Such a close relationship, however, requires a relatively recent divergence of 
Australian and New Zealand lineages, which seems inconsistent with what is known about 
cantharidine larval development. In order to address this paradox, novel mitochondrial and nuclear 
DNA sequences were used to ascertain how several cantharidine genera became established across 
temperate Australia and New Zealand. Our robust and dated phylogenies (based on 16S, COI, 12S and 
28S sequences) revealed that Australian and New Zealand species fall into endemic clades that have 
been separated for ~35 million years. This timing postdates a vicariant split by ~50 million years and 
we suggest that, once again, long-distance trans-Tasman dispersal has played a pivotal role in 
molluscan evolution in this part of the world. Our results also show that the current classification 
requires revision. We conclude that New Zealand cantharidine species fall into three endemic genera, 
including Cantharidus, which form a clade with the temperate Australian Prothalotia and South African 
Oxystele. Other temperate Australian cantharidines in our study fall into previously recognized genera 
(Phasianotrochus, Thalotia, Calthalotia), which are all quite distinct from Cantharidus. Finally, we 
remove the temperate Australian genus Cantharidella from the Cantharidinae to the subfamily 
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Trochinae and point out that a new genus is also needed in the Trochinae to accommodate several 
Australian species previously considered to belong to Cantharidella. 

 

 

Effects of ocean acidification and warming on the feeding ecology 

and nutritional properties of the predatory whelk, Dicathais 

orbita. 

Tate, Rick*1, Brendan Kelaher1 and Kirsten Benkendorff2 

1 National Marine Science Centre, Southern Cross University, PO Box 4321, Coffs Harbour, NSW 2450, Australia. 

2 Southern Cross University, Military Drive, East Lismore, NSW 2450, Australia.  

* ricky.tate22@gmail.com 

 

Ocean change as a result of increasing atmospheric CO2 largely attributable to anthropogenic 
activities is a major threat to marine organisms. By 2100, ocean surface temperatures are expected to 
increase by up to 3°C and pH is expected to drop by 0.3 units. Ocean warming and acidification have 
been linked with deleterious impacts on the fitness and survival of many marine organisms. The 
Muricidae represent abundant predatory gastropods, many species of which have good nutritional 
value. Few studies have focused on the future impacts of ocean change stressors on consumed 
molluscs, and fewer still on muricid species with fishery potential. Using a two-factor design, this 35-
day study tested the impact of future warming and acidification on the feeding ecology, growth, 
nutritional qualities and metabolic health of Dicathais orbita, a marine predatory whelk common on 
subtropical/temperate intertidal and subtidal rocky reefs off the mid-north coast of New South Wales, 
Australia. No effects on growth, nor any significant trend in feeding rate, were detected. However, 
elevated temperature significantly increased moisture, copper, sodium and boron, and decreased 
lipid, protein, glycogen, potassium, sulfur, and phosphorus. Elevated CO2 significantly increased 
moisture, but only in combination with temperature, and decreased lipid, protein and lead content, 
and manganese when combined with elevated temperatures. In conclusion, while D. orbita may 
presently represent a viable addition to some fisheries, future ocean change may compromise its 
nutritional qualities and threaten the health and persistence of current populations. 

 

 

Using ‘next generation’ sequencing to resolve deep phylogenetic 
relationships in the land molluscs (Eupulmonata) 

Teasdale, Luisa*1,2, Andrew Hugall1, Frank Kohler3, Dai Herbert4,5,Tim O’Hara1 
and Adnan Moussalli1 

1. Sciences Department, Museum Victoria, 11 Nicholson St, Carlton, Vic 3053. 

2. Department of Zoology, University of Melbourne, Parkville, Vic, 3010. 

3. Australian Museum, 6 College Street, Sydney, NSW 2010. 

4. KwaZulu-Natal Museum, P. Bag 9070, Pietermaritzburg 3200, South Africa. 

5. School of Life Sciences, University of KwaZulu-Natal, Pietermaritzburg 3206, South Africa. 

* lteasdale@museum.vic.gov.au 

 

Molecular techniques have increasingly been used to help resolve phylogenetic relationships within 
many molluscan taxa over the last 20 years. Up until recently this approach has been restricted by the 
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limited number of molecular markers available for use in many molluscan groups. In particular, the 
markers used (including the mitochondrial genome) often do not provide enough information to 
clearly resolve deeper relationships. ‘Next generation’ sequencing (NGS) is revolutionising the field of 
evolutionary biology by vastly increasing the amount of genetic data available for studying 
relationships between taxa. Our research involves the application of NGS in both RNA and DNA 
sequencing to obtain sequences for hundreds of genes to address the evolutionary relationships 
within the land snails (Eupulmonata). The broad objectives of our study are first to sequence and 
assemble transcriptome datasets (i.e. the majority of the protein coding genes present in the genome) 
to address the deeper evolutionary relationships within Eupulmonata (terrestrial molluscs). Secondly, 
to design an exon-capture protocol targeting 500 orthologous genes from genomic material, with a 
particular emphasis on better utilising historic specimens held in natural history collections. In this talk 
we will present an overview of this research project to date including transcriptome phylogenies for 
Panpulmonata and exon-capture results for the Australasian radiation of the family Camaenidae. 

 

 

Identification of disease resistance biomarkers in Sydney Rock 

Oysters 

Vaibhav Vineet*1, Maxime Lepretre2, Emma Thompson1,2, David Raftos1,2,Wayne 
O’Connor3

 and Paul Haynes1 
 

1. Department of Chemistry and Biomolecular Sciences, Macquarie University, Australia  

2. Sydney Institute of Marine Sciences, Australia  

3. Department of Primary Industries, Port Stephens, Australia  

* Vineet.vaibhav@mq.edu.au  

 

The oyster industry in Australia is one of the biggest contributing industries to Aquaculture. In recent 
past the Sydney rock oyster (SRO) industry has been severely affected by Queensland Unknown (QX) 
and winter mortality (WM). SRO are indigenous to Australia and hence conserving them in the 
Australian water is crucial. Previous studies have revealed that genes for disease resistant oysters, 
selectively bred by NSW DPI, are heritable. Molecular knowledge of disease resistance pathways will 
be imperative in breeding better oysters by employing marker-assisted selection. We have performed 
proteomic comparison of QX resistant selected lines and winter mortality selected lines with wild type 
oysters, using both 2D electrophoresis and label free shotgun proteomics. To get an insight into 
disease progression, we have analysed the temporal proteomic variation of n=20 oysters of each type, 
collected from Hawkesbury River at two different time points during the disease progression. Winter 
mortality and QX disease were studied separately and it was found that proteins involved in many 
different biological processes were differentially regulated. 2D study revealed the identity for some of 
the proteins in both cases, while Shotgun proteomics was used to obtain a bigger picture of the 
proteome. This study will reveal the underlying biological changes occurring as a result of the disease 
selection or stress imposed. 
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Ocean Warming and CO2-Induced Acidification Impact the Lipid 
Content of a Marine Predatory Gastropod 

Valles-Regino, Roselyn *1, Rick Tate2, Brendan Kelaher2, Dale Savins3, Ashley 
Dowel3 and Kirsten Benkendorff1 

1Marine Ecology Research Center, School of Environment, Science and Engineering, Southern Cross University, Lismore, NSW 
2480, Australia  

2National Marine Science Centre, Southern Cross University, Coffs Harbour, NSW 2450, Australia 

3Southern Cross Plant Science, Southern Cross University, Lismore, NSW 2480, Australia; 

 * r.regino.10@student.scu.edu.au 

Ocean warming and acidification are current global environmental challenges impacting aquatic 
organisms. A shift in conditions outside the optimal environmental range for marine species is likely 
to generate stress that could impact metabolic activity, with consequences for the biosynthesis of 
marine lipids. The aim of this study was to investigate differences in the lipid content of Dicathais 
orbita exposed to current and predicted future climate change scenarios. The whelks were exposed 
to a combination of temperature and CO2-induced acidification treatments in controlled flowthrough 
seawater mesocosms for 35 days. Under current conditions, D. orbita foot tissue has an average of 6 
mg lipid/g tissue, but at predicted future ocean temperatures, the total lipid content dropped 
significantly, to almost half. The fatty acid composition is dominated by polyunsaturated fatty acids 
(PUFA 52%) with an n-3:6 fatty acid ratio of almost 2, which remains unchanged under future ocean 
conditions. However, we detected an interactive effect of temperature and pCO2 on the % PUFAs and 
n-3 and n-6 fatty acids were significantly reduced by elevated water temperature, while both the 
saturated and monounsaturated fatty acids were significantly reduced under increased pCO2 
acidifying conditions. The present study indicates the potential for relatively small predicted changes 
in ocean conditions to reduce lipid reserves and alter the fatty acid composition of a predatory marine 
mollusc. This has potential implications for the growth and survivorship of whelks under future 
conditions, but only minimal implications for human consumption of D. orbita as nutritional seafood 
are predicted.   

 

 

Paraphyly in New Zealand true whelks (Neogastropoda: 

Buccinoidea: Buccinulidae) 

Vaux, Felix*1, Hills, Simon F.K.1, Marshall, Bruce A.2, Crampton, James S. 3,4, 
Trewick, Steve A.1, Morgan-Richards, Mary1. 

1. Ecology Group, Institute of Agriculture and Environment, Massey University, Palmerston North, New Zealand. 

2. National Museum of New Zealand Te Papa Tongarewa, Wellington, New Zealand. 

3. GNS Science, PO Box 30-368, Lower Hutt, New Zealand. 

4. School of Geography, Environment & Earth Sciences, Victoria University, P.O. Box 600, Wellington, New Zealand. 

*f.vaux@massey.ac.nz 

 

We investigate the phylogeny and evolutionary history of the New Zealand true whelks 
(Neogastropoda: Buccinoidea: Buccinulidae). True whelks in New Zealand have previously been 
assumed to represent a single monophyletic clade that has largely evolved in isolation, however this 
hypothesis has not yet been tested using molecular data. We investigate using a phylogenomic 
approach, sequencing total DNA extracts from 39 specimens of 35 putative species to yield whole 
mitochondrial genome and nuclear sequence data including the ribosomal DNA cassette. Our results 
indicate that current classification of New Zealand true whelks does not reflect evolutionary 
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relationships. The genera Aeneator and Buccinulum are sister and monophyletic, but the closely 
related genus Penion is paraphyletic with the Northern Hemisphere genus Kelletia. Cominella and 
monotypic genus Austrofusus also appear to represent much deeper divergences within Buccinidae 
sensu lato than remaining taxa. Therefore, the sampled New Zealand taxa actually represent several 
independent clades of marine snail. For Penion, molecular and geometric morphometric data are also 
compared. We investigate if morphology carries any phylogenetic signal, and test if current taxonomy 
based on traditional morphological traits is accurate. 

 

 

Protecting the Australian marine environment against invasive 

marine species – but what species? 

Wells, Fred* 

Oceans Institute 

The University of Western Australia 

Nedlands WA 6009 

enzer.marine@iinet.net.au 

 

Invasive marine species (IMS) are one of the greatest anthropogenic threats to the world’s oceans.  
IMS can substantially alter the structure of local ecosystems, threaten commercial fisheries, introduce 
diseases into other marine species and even humans and foul industrial structures and piping. The 
invasion of the “mussel” Mytilopsis sallei into Darwin Harbour in 1999 served as an important wake-
up call for Australia. A national IMS list of 55 species of concern to Australia has been developed for 
IMS monitoring. WA has a watch list with an additional 25 species. However, the effectiveness of 
monitoring programs has been reduced by severe taxonomic problems which create uncertainty 
about which species are actually of potential concern. The taxonomic issues surrounding three 
molluscan species (Mytilopsis sallei, Crassostrea gigas and Brachidontes ustulatus) are used as 
examples. The IMS lists have been developed based on literature analyses of what has been invasive 
elsewhere, but the same effects may not occur in Australia. The mussel Perna viridis is listed as the 
species of primary concern, but it has been detected on vessels in Australian waters on numerous 
occasions and has not become a problem. Better taxonomic information and understanding of 
biological features of the species involved are urgently needed if we are to protect the Australian 
marine environment from IMS.   
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Where have all the opisthobranchs gone? 

Willan, Richard C. 

Senior Curator, Molluscs, Museum and Art Gallery of the Northern Territory, Darwin, NT 0810, Australia.  

richard.willan@nt.gov.au 

 

This presentation reviews current knowledge on sea slugs on three levels. First is the 
phylogenetic/taxonomic level where, as a result of morphological and molecular research, the 
traditional subclass Opisthobranchia has now been abandoned as representing a polyphyletic 
assemblage of 12 groups within the Heterobranchia: Rhodopemorpha (rhodope slugs); Acteonoidea 
(acteon snails); Cephalaspidea (headshield slugs); Runcinacea (runcina slugs); Acochlidia (caddis 
slugs); Sacoglossa (sap-sucking slugs); Anaspidea (sea hares); Thecosomata (sea butterflies); 
Gymnosomata (sea goddesses); Umbraculida (umbrella snails);  Pleurobranchomorpha (side-gilled sea 
slugs); Nudibranchia (nudibranchs). The latter is by far the most speciose group. Though mostly 
unrelated lineages, these groups share evolutionary trajectories and ecologies. All 10 benthic groups 
are inherently rare in time and space, and this has significance for the second aspect of this review; 
that of global biogeography and regional occurrence. On the local scale sea slugs are sensitive to water 
quality and are lost when environments become silt-laden or polluted. Third is the realisation from 
recent quantitative studies conducted underwater that many sea slugs are nocturnal in their 
behaviour, so surveys conducted only during the day can significantly underestimate true biodiversity 
and density. The overall conclusion of this address is that sea slugs have not actually ‘gone’ anywhere; 
they are just much more complicated and challenging molluscs that we ever thought previously. 

 

Monitoring long-term change in macro-mollusc biodiversity on 

subtropical rocky shores. 

Woods, Caitlin*1, Kirsten Benkendorff2 and Stephen Smith3 

1. Capella Lodge, Lagoon Road, Lord Howe Island, NSW 2898, Australia 

2. Southern Cross University, Lismore, NSW, Australia 

3. National Marine Science Centre, Southern Cross University, PO Box 4321, Coffs Harbour, NSW 2450, Australia. 

*woods.cp@hotmail.com 

 

Understanding temporal patterns of rocky-shore diversity is crucial for implementing effective and 
enduring conservation measures. With this in mind, we investigated the long- and short-term 
variability of rocky-shore communities in the Cape Byron Marine Park, on the subtropical eastern coast 
of Australia, using a range of analytical approaches. We used macro-molluscs, which have been 
demonstrated to be effective surrogates for rocky shore biodiversity, as an indicator taxon to assess 
variation in communities at four headlands over intervals of several months and one decade. Distinct 
ecological communities were pre-defined based on assemblage similarity using CLUSTER analysis. 
Changes in multivariate assemblage patterns, univariate diversity measures (species richness and 
average taxonomic distinctness) and species turnover (βsim) were assessed. While communities 
remained distinct over the decade, there was measurable variability within each community over all 
temporal scales, mostly resulting from changes in the identity of rare species. Despite this, species 
richness was generally consistent over the decade, and may therefore be a useful measure with which 
to allocate conservation values from one-off surveys.  
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Accurate age and growth assessments of species are vital to properly assess and manage not only 
commercial interests, but the impacts of environmental stressors. Growth checks in shells and 
opercula have been used with varying success to age gastropods, but a relatively new method that 
uses annual growth rings in cross sections of the statoliths (gravity-sensing organs) of marine 
caenogastropods has been successfully used to age several genera of nassarid, naticid, buccinid and 
muricid snails mostly in the northern hemisphere at high latitudes. In the well-developed field of 
ageing fish from growth rings in their otoliths, it is known that warm water species living in less 
seasonal environments often have less defined growth rings. Intertidal species may also experience 
high short-term environmental variability that may mask any annual patterns. This study aimed to see 
if regular growth rings can be detected on an intertidal subtropical muricid species Dicathais orbita. 
All specimens examined showed a pattern of primary marks that are assumed to be annual and a 
secondary series of rings that may represent lunar-tidal cycles. Validation of the periodicity of ring 
deposition is required and larger specimens from the subtidal are required to complete the growth 
curve. 

 

 


