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1. 2008 Accomplishments & SCIENTIFIC HIGHLIGHTS

Census of Antarctic Marine Life

Polar regions and their uniquely adapted flora and fauna may be vulnerable to shifts in climate and ocean circulation patterns. The Census of Antarctic Marine Life (CAML) is working to establish the state of these communities and their diversity now, so that we can understand the future impact of climate change, as well as changes wrought by human activities such as overfishing and pollution. The CAML is both a major initiative of the International Polar Year (IPY) and a key activity of the Scientific Committee on Antarctic Research (SCAR). 

Since the last report, the CAML has completed the fieldwork for the biggest-ever biodiversity survey in Antarctica, coordinating projects on 18 major research vessels during the IPY. 

After analysis of the samples in museums and universities around the world, the data are being shared in SCAR’s Marine Biodiversity Information Network (SCAR-MarBIN), the Antarctic regional node of OBIS. 

Contributions to the SCAR-MarBIN dataportal have doubled in the past year to nearly 1 million geo‑referenced records across 8,500 validated species (14,000 taxa). It will provide a significant legacy of IPY by access to the data needed to improve our overall understanding of marine biodiversity and its role in ocean ecosystems. CAML data in SCAR-MarBIN is being used to re-evaluate paradigms for understanding the diversity of life in the Southern Ocean around Antarctica.

In July 2008, CAML participants presented the preliminary results of their fieldwork at the Open Science Conference of the Joint SCAR and International Arctic Science Committee in St Petersburg, Russia. Eleven CAML papers were presented in the session on Polar Marine Ecosystems: Status and Change. This examined the diversity of life in polar oceans and the development of integrated analyses of the marine ecosystems. Conclusions from the 11 presentations are reported as “News” at www.caml.aq. 

Researchers are revising previous hypotheses in the light of increased sampling and geographic range. Dr Huw Griffiths, Dr David Barnes and Dr Katrin Linse from the British Antarctic Survey reported “By collating all available distribution data of four model taxa, gastropod and bivalve molluscs, cheilostome and cyclostome bryozoans, we created the largest dataset with the widest geographic scope for the Southern Hemisphere. Using this wealth of recently acquired knowledge we’ve-evaluated the biogeographic patterns of the region.” They propose “a single Antarctic province and a distinction between the sub-Antarctic Islands influenced by South America and those of New Zealand. The level of faunal homogeneity, or at least a lack of common boundaries to species, shows few barriers to dispersal exist within Antarctic waters. Strong evidence exists for a long-term influence of the Antarctic Circumpolar Current upon SO benthic biogeography.” 
Despite early indications of success in the data integration phase, there remains major work to be completed by CAML in the final two years of the project; much of the analysis will extend well beyond 2010. Mapping, visualisation and synthesis activities are central to the final phase. The CAML, with its sibling Ice Oceans project, Arctic Ocean Diversity (ArcOD), appreciates the supplemental funds from the Sloan Foundation for synthesis activities. Publicity of the results, by producing a 4-minute video if additional funds are available, will ensure a commensurate return on the substantial capital investment in this project.

CReefs

CReefs Australia, funded by AUS3.4 million over four years by the giant Australian resources company BHP Billiton in a deal brokered by the Great Barrier Reef Foundation, will address important questions about the diversity of coral reef associated species including how many species live on reefs, how many of these only live in this habitat, and how this diversity responds to human induced disturbance. The Australian Institute of Marine Science (AIMS) is leading the Australian node of the international CReefs project (www.creefs.org). 

A series of three, 21-day expeditions has been conducted at each of the Australian CReefs locations during 2008. The first in April this year travelled to Lizard Island in the northern reaches of the Great Barrier Reef off the Queensland coast, the second in June was to Ningaloo Reef on the west coast of Australia and the third during September 2008was to Heron Island in the southern reaches of the Great Barrier Reef.

The expeditions, led by AIMS research scientist Dr Julian Caley, systematically searched waters for species previously unknown to science. The Institute assembled teams of up to 25 scientists and support staff drawn from AIMS and a consortium of Australian natural history museums and herbaria for the expeditions. The consortium scientists are drawn from the Australian Museum, the Museum and Art Gallery of the Northern Territory, Museum Victoria, the Queensland Museum, the South Australian Museum and the Western Australian Museum, as well as the University of Adelaide, Murdoch University, the Australian Herbarium and the Smithsonian Institution.

Scientists on the expeditions used a variety of sampling methods in a wide range of habitats to sample species associated with coral reefs that have not previously been well sampled. These organisms will be identified to operational taxonomic units (OTU) in the field and to species where possible. Follow up analyses will include the description and naming of new species.

Data collected from these expeditions will be globally distributed and publicly available through the Ocean Biogeographic Information System (OBIS) and incorporated into the Encyclopaedia of Life (EOL). In addition to these data, CReefs is working to identify high value data sets and to make them available to the public by facilitating them being served through OBIS.

Census of Marine Life on Seamounts (CenSEAM) 

Macquarie Ridge Survey

Australian scientists participated in the Macquarie Ridge survey, a month long voyage aboard New Zealand research vessel RV Tangaroa along the Macquarie Ridge which extends 1400 km southwest of New Zealand into the Southern Ocean. The voyage was multidisciplinary and multinational bringing together a team of biologists, physicists, and geologists to (i) retrieve moorings deployed in 2007 in the gaps in the Macquarie Ridge; (ii) undertake a physical oceanographic survey of the Macquarie Ridge; (iii) deploy ARGO floats; (iv) collect sediment cores along the axis of the Macquarie Ridge and in the Emerald Basin; and (v) survey the biodiversity and habitat of seamounts associated with the Macquarie Ridge (www.censeam.niwa.co.nz). 

From a seamount perspective the voyage provided the opportunity to sample a chain of seamounts rarely sampled by biologists, and enabling comparisons to be made with benthic communities already sampled on seamounts of the Kermadec Ridge (to the northeast of New Zealand), the Tasman Sea (including those in Australian waters), and off Antarctica. Hence is addresses core CenSeam research questions e.g. does community composition and diversity differ between seamounts in different regions?

Impacts of Fishing on Seamounts

Working towards an improved understanding of the impacts of fishing activities on seamount ecosystems, and means of reducing impacts, there are ongoing reviews of global seamount fisheries, and fishing impacts - building on chapters published in Seamounts – Ecology, Fisheries and Conservation (Pitcher et al. 2007). Within the CenSeam science community liaisons have been established between New Zealand and Australian seamount research projects to give a regional dataset on fishing impacts and “recovery” of benthic fauna.

Standardizing Protocols

CSIRO scientist Alan Williams is involved in developing linkages with other CenSeam researchers including standardising protocols, cross-referencing between taxonomists, as well as monitoring and performance assessment in deep water MPAs.

Pacific Ocean Shelf Tracking (POST)

The Pacific Ocean Shelf Tracking (POST) project has continued to make significant progress in scientific achievements along with expansion of the array (www.postcoml.org).  Australia’s contribution to the POST project has been by the ongoing involvement of George Jackson as the Senior Scientist of the project.  Jackson continues to be employed by the University of Tasmania but is currently based in British Columbia overseeing the scientific progress of the program.  Recent achievements include a definitive publication of migrating smolt survival between the Columbia River with eight dams and the Fraser River with no dams soon to be published in Public Library of Science (PLOS) Biology.  This work has demonstrated that survival scaled for distance was actually higher in the Columbia River despite the presence of the dams and further highlights a problem of ocean survival for salmon.

Ongoing tagging work of green sturgeon in California continued to reveal amazing migrations of this species with many individuals migrating to British Columbia waters and congregating at a ‘sturgeon playground’ off the northwest coast of Vancouver Island.  Furthermore, some individuals have been documented swimming to Alaskan waters during the cooling period of the year.  POST has continued to make progress with expansion of the array.  A permanent line of VR3 receivers were deployed in central California while a temporary line of VR2 receivers were deployed and retrieved at the entrance of Puget Sound.  Continued progress is being made at developing an array in Prince William Sound in Alaskan waters.

History of Marine Animal Populations (HMAP) Asia 

The HMAP Asia project is based at the Asia Research Centre at Murdoch University. Associate Professor Malcolm Tull is the principal investigator and a member of HMAP’s international Steering Group.

There are six on-going projects in the Asian HMAP:

Ms Jo Marie V. Acebes: Historical whaling in the Philippines: origins of ‘indigenous subsistence whaling’, mapping whaling grounds and comparison with current known distribution 

Dr Henry Chen: The Evolution and Development of the Taiwanese offshore tuna fishery- 1913-2006. 

Dr Malcolm Tull: The History of Shark fishing in Indonesia 

Ms Anne Lif Lund Jacobsen: Inclusion of The State as entrepreneur: The case of the NSW South East Trawl Fishery 1900-1960 (PhD candidate at the University of Tasmania) 

Dr Ken McPherson: The pearl, chank and other fisheries of the Gulf of Mannar and the Palk Strait in both an historical and contemporary context. 

Ms Brooke Halkyard: Historical Exploitation of Turtles at Ningaloo Reef and the Pilbara Region. 

Proposed Workshop-“History of Marine Animal Populations in Asia- towards a Regional Synthesis”

It is proposed to hold the workshop at Murdoch University in February 2009. This workshop has two aims: first, to present the detailed outcomes of HMAP’s six Asian research projects and assess their contribution to regional and global understanding of long term changes in ecosystems; second, to develop an approach for integrating and synthesising the outcomes of HMAP Asia with the overall qualitative and quantitative outputs from the HMAP Project. 

Outputs of relevance to HMAP

Chen Ta-Yuan (陳大元), ‘Japan and the Birth of Takao’s Fisheries in the Nanyo 1895-1945’, International Journal of Maritime History, 21 (June 2008), pp.133-152.

Chen Ta-Yuan (陳大元), ‘Half Mountain – Half Sea (半山半海), Women’s Roles in the Fishing Communities of Post-war Kaohsiuing, 1945-1975’, Intersections, issue 17, July 2008.

M. Tull and S. Vieira, 'Restricting Fishing: A Socio-Economic Impact Assessment Of Artisanal Shark And Ray Fishing In Cilacap’, Bulletin of Indonesian Economic Studies, Volume 44, Issue 2 August 2008 , pp.263-288.

Joseph Christensen, "Shark Bay 1616-1991: The Spread of Science and the Emergence of Ecology in a World Heritage Area", PhD thesis, University of Western Australia, 2008.

For more information  see the website: www.hmapcoml.org/
Ocean Biogeographic Information System (OBIS)

The Ocean Biogeographic Information System (OBIS) is the key data delivery mechanism for CoML projects. DEWHA (National Oceans Office Branch) and CSIRO Marine and Atmospheric Research (CMAR) are joint node collaborators for OBIS Australia, the Australian Regional OBIS Node (RON), (www.obis.org.au). 

Additional datasets from CMAR, Australian Antarctic Division and the West Australian Museum have been connected to the master OBIS system. “C-squares” web mapping services have continued to be provided to the OBIS International portal, with all “base level” International OBIS maps for any species, taxonomic group, or data source currently created on demand on the OBIS Australia server. An Australian mirror site for OBIS has been installed and is awaiting commissioning from OBIS International (IOBIS) in the USA. Version 1 of a master species names list “IRMNG” (Interim Register of Marine and Nonmarine Genera) that includes marine/nonmarine/mixed habitat flags for over 220,000 genus names and almost 1.4 million species names was completed in January 2008 and passed to the IOBIS portal for use in filtering marine from nonmarine species names; a further 100,000+ genus names are presently in preparation for addition to this list.

Tony Rees from OBIS Australia attended the 7th meeting of the Managers Committee at Rutgers University in February 2008, during which a number of future developments of the OBIS system were scoped. He is also pursuing potential synergies between OBIS Australia and the Atlas of Living Australia (ALA) project.

CoML Synthesis Projects

Meta-analysis of Biophysical Relationships

The 1st Workshop for the CoML Synthesis activity on “A meta-analysis of bio-physical relationships between seabed species/assemblages and their environment” was being held at Bedford Institute of Oceanography, Dartmouth, NS, Canada, during the week of 29 Sept to 3 Oct 2008. This synthesis brought together several CoML Programs that have been investigating species–habitat relationships, with the objectives of summarizing the extent to which physical surrogates may explain biological patterns; ranking the importance of physical variables for structuring biological patterns; examining the common biological responses to their gradients; and identifying critical values for each physical variable that correspond to 'threshold' changes in biological patterns. 

One of the Programs available to the Census is the CoML affiliated GBR Seabed Biodiversity Project where biophysical relationships and prediction modelling were central to the approach. Members of the GBR SB project team led by CSIRO scientist Roland Pitcher were responsible for initiating this synthesis activity and developing the proposal along with colleagues from the GoMA Program in Canada and USA. Other participating Programs include GoMex, COMARGE and ChEss. 

Continental Margin Ecosystems 

The Continental Margin Ecosystems (CoMARGE) program is a synthesis group designed to promote information sharing amongst ecologists and taxonomists on the patterns and processes controlling biodiversity on the continental margins (www.ifremer.fr/comarge).  CSIRO scientist Piers Dunstan attended the synthesis meeting held at Scripps Institution of Oceanography in September 2008. Key processes controlling patterns of biodiversity on the continental margins were discussed and synthesis papers are being prepared for 5 key habitats on the margins, continental slopes, canyons, methane seeps, oxygen minimum zones and biogenic structures. This work will be published in a special edition of Marine Ecology. CSIRO will also contribute a paper on Western Australian Margin Biodiversity to the special edition. This paper will contain the first results of two 30-day surveys off Western Australia in 2005. Over 130 benthic samples were taken between 100 and 1500m depth over 14 degrees of latitude, resulting in 1,751 OTUs identified on board. Museum taxonomists working on these samples indicate that on average  40% are new to science..  

Tagging of Pacific Pelagics 

Dr Karen Evans and Mr Jason Hartog from the CSIRO recently attended the workshop “Animals as Ocean Sensors”. This workshop aimed to reach beyond the CoML funded electronic tagging programs (Tagging of Pacific Pelagics - TOPP and Pacific Ocean Shelf Tracking – POST) to capture and synthesise all animal oceanographic data sets in a common portal. Collectively, the community represented at this workshop has pioneered the development and deployment of novel electronic tag platforms and have successfully demonstrated the operational capacity to track marine animals including salmon smolts, rockfishes, tunas, sharks, sturgeon, cetaceans, pinnipeds, sea turtles and squid over long distances and for multiple years. The projects have also demonstrated the capacity to deliver ocean observations from this large undersea network of animals carrying electronic tags (“bioprobes”) in the open sea. Animal-collected data provide important physical oceanographic information, which is collected at the same scale and resolution as the animals’ behaviour. These data provide unique insight into marine predator habitat utilisation, and can be utilised in data-assimilating ocean circulation models and individual based models of animal movements within varying oceanic habitats. The efforts of the workshop and the agreed recommendations resulting from the workshop are currently being drafted. 

Barcode of Life

CSIRO has supported members of the Australian Regional Working Group of FISH-BOL in barcoding over 5000 Australasian fish specimens from about 1500 species, and the data form part of the Barcode of Life Database (BOLD). CSIRO researchers, Bronwyn Holmes and Bob Ward with cooperation of Dirk Steinke from the University of Guelph, have used the shark and ray component of this database (published recently in Marine and Freshwater Research) to identify the species composition of a batch of confiscated shark fins. This work is in press in the journal Fisheries Research. Bob Ward, Bob Hanner and Paul Hebert (the co-chairs and campaign coordinator of FISH-BOL, the latter two from the University of Guelph) have written an invited review paper on the aims and progress of FISH-BOL, in press in the Journal of Fish Biology. Bronwyn and Bob have also shown that barcoding can be used to discriminate echinoderm species, and this work is in press in Molecular Ecology Notes. 

Survey of Australian Commonwealth Marine Reserves

The Australian South-east Commonwealth Marine Reserves were declared in June 2007 and form part of Australia's National Representative System of Marine Protected Areas. This deepwater marine reserve network was designed using a hierarchy which represented the distribution of marine biodiversity as a set of “bioregions”. CSIRO researcher Alan Williams led a team evaluating the classification process, and, using data from seamounts, made recommendations for modifiers to ensure that the true importance and comparative rarity of megafaunal biodiversity on the continental slope and seamounts be recognised and prioritized in the MPA design process. Alan and his team have extensively surveyed the Tasmanian Seamounts Marine Reserve inventorying biodiversity and habitats, as well as developing monitoring schemes and performance assessment. Eighty new seamounts were discovered, bringing the area total to 123. 417 species were identified, 68% of which are new to science. Complementary surveys on the adjacent continental margin will test whether these seamounts are areas of endemicity and/or biodiversity hotspots.

CERF Marine Biodiversity Hub‑related projects 

The CERF Marine Biodiversity Hub is a new initiative in Australia providing national leadership in describing, predicting and managing Australia’s marine biodiversity. The Hub is one of seven research hubs funded through the Commonwealth Environment Research Facilities Program – or CERF – and administered through the Department of Environment, Water, Heritage and the Arts. CERF aims to provide sound advice to inform environmental public policy objectives and to improve management of Australia’s unique environment (http://www.environment.gov.au/programs/cerf/index.html). The Marine Biodiversity Hub is a partnership between The University of Tasmania, Geoscience Australia, the Australian Institute of Marine Science, Museum Victoria and CSIRO’s Wealth from Oceans Flagship. It was established in May 2007, receiving $6 million from the CERF Program and $12.4 million from its five partners. It is led Prof Nic Bax at the University of Tasmania (www.marinehub.org).

The Hub is analysing the patterns and factors influencing the distribution of marine biodiversity around Australia – does biodiversity vary more with depth, geology, temperature or current patterns?  Over what geographic ranges do we find particular species groups – are they the same for fish and invertebrates?  How did their distribution vary in previous periods of rapid climate change – what can that tell us about the future? How do human induced impacts, such as bottom trawling, affect the distribution of biodiversity – how can we measure predict impacts and recovery? How is all this biodiversity interconnected – and what does this tell us about the design of networks of marine reserves. This information will then be used to determine how to predict marine biodiversity, all around Australia, particularly in places where biological information is minimal or lacking.  In addition, the Hub is developing the additional tools needed to manage Australia’s marine biodiversity – helping to set the criteria for establishing marine reserves, indicating the most efficient means to monitor their effectiveness, and providing the knowledge and tools to manage biodiversity that occurs outside of protected reserves. Together, Australia’s National Representative System of Marine Protected Areas (developed in response to the national commitment under the 2002 WSSD) and off-reserve management provide the best option for long-term protection and sustainable use of our marine biodiversity.

There is an opportunity to link this research hub with CoML. The Marine Biodiversity Hub is currently scheduled to end in June 2010, but we are investigating opportunities for its extension beyond this time. 

2. Committee Structure, Management & Internal Communication

The new Chair of CoML Australia’s (Australian NRIC) is Prof Nic Bax who is Director of the Marine Biodiversity Hub, University of Tasmania and Leader Marine Conservation and Biodiversity Management, CSIRO Wealth from Oceans Flagship. We have used the opportunity of this annual report to synthesize Australia’s research in this area and will be using this to form a new committee. 

An interim Education and Outreach liaison person has been identified – Annabel Ozimec also at CSIRO. This post will remain an interim post until the responsibilities and needs for the position are clearly identified. 

It is expected that the new Committee membership will meet in the last quarter of 2008.

All of Australia’s input to CoML with the exception of the NRIC synthesis report is handled independently of the national committee. A clear role for the national committee will be the first agenda item for the new committee.

The Oceans Policy Science Advisory Group (OPSAG), which is the Australian Government’s marine science coordinating body, has facilitated the identification of the new CoML Australia chair. OPSAG demonstrated its support for the Australian CoML initiatives since the formation of both the Group and the Committee, and many of the partner and collaborating organisations listed in this report are OPSAG members.  OPSAG is preparing a high level marine research and development framework for Australia, and biodiversity research is a key part of that framework.

3. 2008 Education & Outreach Efforts

There have been several examples of coverage of Australian CoML-related events / releases in Australian national and regional media outlets. In particular there was significant coverage of:

· the Collaborative East Antarctic Marine Census (CEAMARC) one of CAML’s voyages during IPY (Feb 2008)

· CReefs marine biodiversity discovery during voyages (Sept 2008)

The BHP Billiton contribution to CReef includes an education and outreach program for its employees that involves BHP Billiton employees participating in scientific research alongside scientists. 

The major CoML related initiatives CAML, Creefs and OBIS all have web presences.

There is an extensive Australian network of collaborators in CoML-affiliated initiatives, which ensures in a high profile for CoML across the Australian marine research community. The CERF Marine Biodiversity Hub newsletter (see website for recent copies www.marinehub.org) will feature CoML activities. It has an extensive distribution list within Australia. 

There have been several high profile media releases from CSIRO in the last few months. For example the naming of 100 sharks and rays and the discovery of 80 new seamounts and 274 new species south of Tasmania. In future, discoveries such as these could be linked to CoML as their results will be used in the CERF Hub.

OBIS Australia will be delivering additional data points from the Australian region to the international OBIS node thus making this information publicly accessible. The datasets being published initially are largely records of fish and invertebrates. Researchers are encouraged to visit the OBIS Australia website (http://www.obis.org.au/) and explore ways to contribute information and to use this comprehensive data resource.

4. Partnerships & Collaboration

	Organization Name
	Point-of-Contact (Name)
	Nature of Relationship

	BCOL
	Dr. Bob Ward
	Co-chair of FISH-BOL

	CERF Marine Biodiversity Hub 
	Prof Nic Bax
	Program coordinating significant marine biodiscovery and biogeography initiatives

	Australian Institute of Marine Science 
	Dr Ian Poiner
	Home location for CReefs

	Department of the Environment, Water, Heritage and the Arts – Australian Antarctic Division
	Dr Vicky Wadley
	Home location for CAML

	CSIRO Marine and Atmospheric Research 
	Prof Nic Bax
	Home for CoML national committee. Location of many Australian CoML synthesis staff

	Oceans Policy Science Advisory Group 
	Dr John Gunn
	Australian Government’s marine science coordinating body which provides support and advice 

	SCOR Panel on

New Technologies for Observing Marine Life
	Dr John Gunn
	

	Various museums and universities 
	See attachment b, community database 
	Taxonomy, biogeography, systematics, phylogenetics


5. Liaisons

	CoML Group
	Liaison / Primary Point of Contact
	Email

	CAML
	Dr Vicky Wadley 
	Victoria.Wadley@aad.gov.au 

	CReefs 
	Dr Julian Caley
	caley@aims.gov.au 

	HMAP
	Prof Malcolm Tull
	M.Tull@murdoch.edu.au 

	POST
	Prof George Jackson
	george.jackson@utas.edu.au 

	CenSEAM
	Dr. Alan Williams
	Alan.williams@csiro.au

	CoMARGE
	Drs. Piers Dunstan and Gary Poore 
	Piers.dunstan@csiro.au

	Synthesis
	Drs. Alan Butler and Nic Bax, CSIRO Marine and Atmospheric Research
	nic.bax@csiro.au

	OBIS
	Tony Rees, CSIRO Marine and Atmospheric Research 
	tony.rees@csiro.au

	GBR Seabed Biodiversity –CoML affiliated project
	Dr. Roland Pitcher
	Roland.pitcher@csiro.au

	TOPP
	Dr. Karen Evans and Jason Hartog
	Karen.evans@csiro.au
Jason.hartog@csiro.au

	Mapping & Visualization
	
	

	Barcoding
	Dr Robert Ward, Co-chair FISH-BOL
	bob.ward@csiro.au 

	Education & Outreach
	Annabel Ozimec, CSIRO Marine and Atmospheric Research (interim)
	Annabel.ozimec@csiro.au 


6. Appendices

a. Milestones

Please refer to attachment 

b. Current Funding Report

Please refer to attachment 

c. Future Funding Needs Report 

Please refer to attachment

d. Reports from Affiliated Projects

All Australian participation is through CoML sub-committees and synthesis groups which are more appropriate to provide this information.

e. Images

All Australian participation is through CoML sub-committees and synthesis groups which are more appropriate to provide this information. Once affiliated the CERF Marine Biodiversity Hub partners would have access to many images from past and ongoing surveys.

f. Synthesis Plans

We are still identifying the resources to achieve this task.

7. Input to the Online Databases

g. Bibliography Database (Publications)

All Australian participation is through CoML sub-committees and synthesis groups which are more appropriate to provide this information.

h. Community Database (Project Participants / Personnel Report)

All Australian participation is through CoML sub-committees and synthesis groups which are more appropriate to provide this information. Any new national committee members who are not represented on CoML sub-committees or synthesis groups will be added upon selection. 

i. Schedule Database

Australia does not currently have CoML events outside of the CoML sub-committees (CoMARGE, CenSeam, CAML, CREEFS, POST) or synthesis groups, which have their own links to CoML.
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