TIMETABLE AND PROGRAM

OVERALL CONFERENCE TIMETABLE
AND PROGRAM EXPLANATION

The full conference program from Monday 6th to Thursday 9th is outlined in the following coloured
pages:

Overview of each day
Daily timetables

We will gather in Hall E each morning for a plenary session until morning tea. Monday program continues
in a plenary session, but all other days, after morning tea, break into concurrent sessions in the five breakout
rooms. The daily timetables give details of rooms and sessions. From pp. 265 you can find a list by author
with talk titles and presentation sessions and times.

Abstracts are in alphabetical order by the last name of the first author, with the presenting author marked
with an asterisk. For oral presentations, there is also a second entry under the presenter’s last name. Oral
presentation abstracts for symposia and thematic sessions commence with the contents list from page 49.

Posters follow oral abstracts. Page 203 gives a list of posters in author last name order with poster number.
Pp 204-208 lists posters in poster number order (posters are numbered in topic category order), with authors,
titles and the assigned topic category. Posters will be displayed in this numerical order.

The Poster presentation abstracts commence on page 209. Authors will be beside their posters during the
Poster Cocktail Session on Monday evening to discuss their work and answer questions. Student judging of
posters will be done during this session.

For ease of finding them, the daily timetables are printed on coloured pages.

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.
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SESSION TITLES AND TIMES

SS=SvympPosiuM : GS=GENERAL SESSION

Session

Full title Mon Tue Wed Thu
code

Spatial genetic insights into the connectivity of marine

SS1 ; 13:30-17:00 | 11:00-14:50
populations
592 .Connec'uvw.and adaptgtlon across marine transition zones: 15:40-17-20
integrating high resolution genetic and environmental data
ss3 Coastal connect.lvny: habitat interactions through cross 13-30-17-00
boundary material movement
SS4 & L . N ) . . . . .
Gs3 Connectivity, animal migration and high trophic levels 13:30-14:50 | 11:00-17:20
SS5 Zooplankton connectivity: environmental and trophic linkages 11:00-17:00
SS6 & . . . L
GS5 Physical transport modelling and Oceanographic connectivity | 13:30-17:00 | 11:00-12:40
SS7 & Marlne biogeochemical cycles & connectivity across 13:30-15:10 11:00-17-00
GS6 interfaces
sss The application of multibeam acoustics to mapping seabed 13:30-17:30

habitats and predicting patterns of biodiversity

ss9 The use of towed video tolcharacte_nse benthic habitats and 11:10-12:50
fauna: the state of the art in Australia

Research applications of data from the Australian Integrated

Ss10 Marine Observing System (IMOS) 11:10-17:50

SS11 Seafood industry response to a carbon-based future 13:30-17:00
GSs1 Connectivity of marine habitats 13:30-17:30

GS2 Population connectivity in the ocean 11:10-17:10

GS4 Trophic connectivity in the ocean 11:10-12:50

GS7 Connectivity across time

GS8 Marine Biogeography 13:30-17:00 | 11:00-12:40

GS9 Marine connectivity and climate change 13:30-17:20

GS10 Connectivity, Resource Management and Protection 11:10-15:10

GS11 Marine connectivity and Marine Park planning 15:30-17:50 | 11:00-17:00
GS12 Connecting marine science and policy 11:00-12:40
GS13 Marine connectivity and emerging technologies 15:40-17:00

GS15 Advancing marine science through education 13:30-14:50
GS16  |Open theme 15:20-17:00 | 11:00-17:20 oo
Poster 17:30-19:30
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TIMETABLE - SUNDAY & MONDAY OVERVIEWS
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TIMETABLE - TUESDAY OVERVIEW
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TIMETABLE - THURSDAY & FRIDAY OVERVIEWS
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TIMETABLE - MONDAY MORNING
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TIMETABLE - MONDAY AFTERNOON
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Retention of terrigenous sediment in mangrove forest over a
range of geomorphological settings

Adame, M Fernanda*, Catherine Lovelock

Centre for Marine Studies, University of Queensland, St Lucia Qld 4072
m.adame@ug.edu.au

Mangrove forests link terrestrial and marine environments by exchanging material, during tidal inundation.
As the tide progresses, mangroves biofiltrate the water and retain sediment from terrestrial and marine origin.
In this study we compared the amount and origin of sediment retained and deposited through sedimentation in
mangrove forests over a gradient of geomorphological settings; from riverine to tidal settings, and in different
zones of the mangrove forests (seaward fringe forest, landward scrub forest and saltmarsh/ cyanobacteria mat of
the high intertidal zone) in southeast Queensland, Australia. In order to assess the origin of sediment deposited
in mangroves, glomalin, a novel terrestrial terrigenous carbon tracer, was used. Our results showed that seaward
fringe forests retain the majority of sediment entering the mangrove forest during a tidal cycle accounting for
52.5 £ 12.5% of the total sedimentation. We also found that geomorphological setting has a stronger influence
on spatial patterns of sediment deposition than on sedimentation rates. Riverine sites have more homogeneous
distribution of sediments across the intertidal zone than tidal sites, where most sedimentation occurs in the
seaward fringe forest. The presence of glomalin in sediments, and thus the relative importance of terrigenous
sediment, was also strongly influenced by geomorphological setting, with glomalin primarily delivered to
riverine mangrove forests. Patterns of glomalin deposition also displayed spatial variations with glomalin
mainly deposited within the fringe forests of tidal settings and within the scrub forest of riverine settings.
The difference we observed in the spatial distribution of sedimentation and the difference in the origin of the
sediment deposited in riverine and tidal systems are likely to impact ecological processes within the forest.
Furthermore, they may reflect the amount of connectivity between the mangrove forests and the terrestrial
environment.

Genetic Diversity Enhances Performance in the Field

Aguirre, David* and Marshall Dustin

School of Biological Sciences, University of Queensland, St Lucia Qld 4072
d.aguirre@ug.edu.au

Biodiversity can have strong effects on the dynamics of populations and communities. Positive relationships
between biodiversity and ecosystem function are abundant in nature and have received increasing attention in
contemporary ecology. However, the consequences of genetic diversity among individuals within a population
have received less attention and many issues are currently unresolved. Here, we examined the effects of genetic
diversity on the performance of a marine invertebrate (Bugula neritina) in the field. In a manipulative field
experiment, we show that in high genetic diversity assemblages (10 individuals from 10 different parents),
individuals survived better, grew faster, had greater fecundity and produced larger offspring than individuals
in low genetic diversity assemblages (10 individuals from the same parent). Partitioning of positive diversity
effects suggests complementarity resource partitioning enhanced individual performance in high diversity
relative to low diversity assemblages. Enhancements in individual life time performance and positive carry
over effects on offspring size are likely to have strong lasting effects on population processes such as patterns
of abundance, population regulation and connectivity. Positive complementarity effects suggest that in high
diversity individuals respond independently to common limiting resource and variability in this response
increases resource partitioning. Identifying factors that determine the performance of individuals is at the core
of much evolutionary and ecological theory, yet only recently have we begun to understand of how the effects
of genetic diversity cascade throughout natural systems. Here we show that genetic diversity can enhance
individual performance across multiple life history stages in traits intimately correlated with fitness.
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Habitat continuity and geographic distance predict genetic
connectivity in the giant kelp Macrocystis pyrifera

Alberto, Filipe'*, Raimondi, Peter?, Reed, Daniel C?, Coelho, Nelson C?,

Whitmer, Allison?, Serrao, Ester A!

! CCMAR, CIMAR-Laboratério Associado University of Algarve, Campus de Gambelas, 8005-139 Faro, Portugal
2 Marine Science Institute, University of California, Santa Barbara, California 93106 USA

¢ Department of Biology, University of California, Santa Cruz, California 95064 USA

falberto@ualg.pt

Isolation by distance models are widely used to predict levels of genetic connectivity as a function of
Euclidean distance, and although recent studies have used GIS-landscape ecological approaches to improve
the predictability of spatial genetic structure, few if any have addressed the effect of population size and
habitat continuity on gene flow. Landscape effects on genetic connectivity are even less understood in marine
populations, where habitat mapping is particularly challenging. In this study, we model spatial genetic structure
of a habitat-structuring species, the giant kelp Macrocystis pyrifera, using highly variable microsatellite
markers. GIS mapping was used to characterize habitat continuity and distance between sampling sites along
the mainland coast of the Santa Barbara Channel, and their roles as predictors of genetic differentiation were
evaluated. We found the highest allelic richness yet reported for macroalgae, ranging from 7 to 50 alleles-
locus™. The best regression model relating genetic distance to habitat variables included both geographic
distance and habitat continuity, which were respectively, positively and negatively related to genetic distance.
Our results provide strong support for a dependence of gene flow on both distance and habitat continuity. Our
estimates of connectivity among populations were consistent with previous estimates obtained using empirical
and theoretical approaches.

Video Methods to Characterise Benthic Habitats and Fauna
Anderson, Tara*!, Matthew McArthurt

! Geoscience Australia, GPO Box 378, Canberra ACT 2601
tara.anderson@ga.gov.au

Management and conservation of Australia’s marine environment relies on our ability to identify the types
of marine systems present across our jurisdiction. In the benthic environment this includes identifying and
characterizing the diversity of habitats that exist and their associated flora and fauna. A variety of video
methods such as submersible and Remotely Operated Vehicle observations, towed-video, baited video stations
(among others) have been applied to characterise benthic habitats and their biota and measure biodiversity-
habitat relationships over large-scale management and conservation areas. The inclusion of acoustic seabed
maps derived from multibeam, sidescan, or single beam sonar surveys with biological data provides a unique
opportunity to integrate and correlate biological data with the physical nature of the seabed, and examine the
relative importance or “representativeness’ of these areas and the degree of species-habitat specificity. Video
methods lend themselves well to both ground-truthing acoustic data, and mapping biologically-important
habitats and taxa over large-scale seabed maps, and as such may provide a central role in the generation
of accurate and biologically-relevant seabed habitat maps. A central focus of many mapping surveys is to
examine how physical variables such as rugosity and substratum type might be used as surrogates to predict
broad-scale biodiversity patterns. In this session the versatility and limitations of a selection of video methods
will be examined, and the relative contributions of these methods to seabed habitat mapping and resource
management and conservation will be evaluated.
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Squat Lobsters (Galatheidae & Chirostilidae) from Western
Australia in Space & Time

Andreakis Nikos*!, Anna McCallum?, Madeleine van Oppen?, Gary Poore?

! Australian Institute of Marine Science, PMB N° 3, Townsville Qld 4810
2 Museum Victoria, Carlton Gardens, Nicholson Street, Carlton Vic. 3052
n.andreakis@aims.gov.au

The tropical to temperate continental margin of Southern and central Western Australia hosts 77 families
of over 500 nominal decapod crustacean species, thirty-three per cent of which are thought to be new to
science. Amongst them, squat lobsters of the families Chirostylidae and Galatheidae represent one of the most
numerous and diverse groups of crustaceans commonly encountered on seamounts, continental margins and
shelf habitats at all depths. A high morphological diversity has been encountered within these families across
their native distribution range and is believed to be the result of a relatively old radiation. In recent years, this
observation encouraged a robust taxonomic and phylogenetic assessment of the group at local and oceanic
scales, often by means of a combined morphological and molecular approach. Yet, the phylogeographic and
phylogenetic relationships of the Western Australia (WA) squat lobster fauna to that of the remaining East
and South-Western Pacific are not fully resolved. Nuclear and mitochondrial markers were employed to
validate morphological taxonomy and delineate cryptic species in chirostylids and galatheids of WA origin.
Morphological and molecular taxonomies were found to be generally in good agreement at the species and
genus levels. In addition, WA mitochondrial sequence data (CO1 gene, 16S rRNA gene) were compared with
published sequences from Indo-Pacific taxa as a first step towards evaluating historical processes responsible
for the present distribution of species reported in Western Australia.

Assessment of an objective change detection methodology
applied to three different satellite images with varying
spatial resolutions

Anstee, Janet M*!; Botha, Elizabeth J*; Brando, Vittorio E*; Park, Young-
Jet: Williams, Robert J?; and Dekker, Arnold G*

! Environmental Earth Observation Group, CSIRO Land and Water, Clunies Ross Street, Canberra ACT 2615
2 NSW Department of Primary Industries, Cronulla Fisheries Research Centre of Excellence, PO Box 21, Cronulla NSW 2000
janet.anstee@csiro.au

Retrospective change detection forms the basis of understanding the effects of coastal modifications on the
natural environment. Satellite imagery offers information that forms the basis for quantifying species richness,
abundance, diversity and biomass on a habitat scale. Archival imagery is available in different spatial resolutions
with different degrees of distinct pattern and texture. The need to monitor changes in coastal systems requires
the implementation of a methodology that is independent of sensor resolution. Archival Landsat, ALOS and
QuickBird (with 30m, 10m and 2.6m spatial resolution, respectively) imagery of Wallis Lake (a modified
estuary, on the central NSW coast) was acquired over a period from 2002 to 2007. This study combined
physics-based atmospheric correction, in-situ optical measurements, underwater radiative transfer models and
a physics-based inversion method, which produced maps of benthic vegetation and cover type changes from
the remote sensing imagery. A physics-based approach in dynamic coastal waters can extract water column
constituents, to account for more than one substratum cover type and estimate the contribution of the substratum
to the subsurface reflectance. This approach produced outputs used in quality control procedures, which were
able to identify pixels with a reliable retrieval of depth and substratum cover type, despite inadequate quality of
portions of the images due to turbidity, clouds or image resolution. In this presentation we will demonstrate the
strength of this approach using satellite imagery of varying spatial resolution. As historical satellite imagery is
generally of lower resolution, sub-optimal data can be used after implementing this systematic quality control
procedure, enabling more reliable trend assessments.
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Index of Estuarine Condition for Victoria
Arundel, Helen!, Adam Pope?!, Jan Barton!, Gerry Quinn*?, Paul Wilson?

! School of Life and Environmental Sciences, Deakin University, PO Box 423, Warrnambool Vic 3280
2 Office of Water, Dept. Sustainability and Environment, 12/8 Nicholson Street, East Melbourne Vic 3002
gerry.quinn@deakin.edu.au

While indices of river health and associated monitoring programs have been used in Australia for many years,
measures of estuarine condition in most states are at an early stage of development. We describe an index
of estuarine condition (IEC) developed for the seasonal intermittent estuaries common along the Victorian
coastline. The IEC will allow estuarine condition to be reported at regional, state and national levels, help
prioritisation of resource allocation and contribute to strategic evaluation of management interventions in
estuaries. To be consistent with reporting of the long-standing index of stream condition (ISC) in Victoria,
five analogous themes were identified to group measures for use by the IEC: Physical form, Hydrology, Water
quality, Flora and Fauna. An additional theme ‘Sediment’ was included for the IEC only. Within each theme,
a range of potential measures were assessed against various criteria (e.g. statewide applicability, correlation
to ecological condition, available data, scoreable) to establish the relationship of a measure to ecological
condition and feasibility for use in a statewide assessment framework. The selected measures were further
assessed to determine the investment required to both collect and interpret the required data, thereby indicating
which measures are feasible to implement immediately and which require further investigation As ecologists
increasingly rely on monitoring data for modeling links between ecosystem responses and human activities, it
is important that indices of ecosystem condition are robust enough for such modeling as well as meeting the
reporting requirements for natural resource management.

Genetic connectivity of blue whales in Australia

Attard, Catherine*!, Luciano Beheregaray*, Curt Jenner?, Peter Gill?,
Naohisa Kanda®*, Micheline Jenner?, Margaret Morrice®®, John Bannister®,

Chris Burton’, Michael Double?, Rick LeDuc® and Luciana Mollert®

Department of Biological Sciences, Macquarie University, Sydney NSW 2109

Centre for Whale Research, P.O. Box 1622, Fremantle WA 6959

Blue Whale Study, c/- Post Office, Narrawong VIC 3285

The Institute of Cetacean Research, 4-5 Toyomi-cho, Chuo-ku, Tokyo 104-0055, Japan

School of Life and Environmental Sciences, Deakin University, PO Box 423, Warrnambool Vic.3280
The Western Australian Museum, Locked Bag 49, Welshpool Dc WA 6986

Western Whale Research, PO Box 1076, Dunsborough WA 6281

Australian Antarctic Division, Channel Highway, Kingston Tas. 7050

Southwest Fisheries Science Center, 8604 La Jolla Shores Drive, La Jolla CA 92037-1508, USA
10 Graduate School of the Environment, Macquarie University, Sydney NSW 2109
catherine.attard@students.mg.edu.au

© © N o g A W N e

Whaling has dramatically reduced the abundance of blue whales (Balaenoptera musculus) worldwide, leading
to their classification as endangered by the International Union for the Conservation of Nature and Natural
Resources. In the Southern Hemisphere two subspecies have been identified; the ‘pygmy’ blue whale (B. m.
brevicauda) in lower latitudes and Antarctic ‘true’ blue whale (B. m. intermedia) in higher latitudes. Australia
has two known feeding aggregations in upwelling regions, one in the Perth Canyon, Western Australia and the
other in the Bonney Upwelling, South Australia and Victoria. Blue whales are also reliably sighted annually
in Geographe Bay, Western Australia, though the function of the bay to blue whales is currently unknown.
There is also limited knowledge about genetic connectivity of putative blue whale populations and recognised
subspecies. This study includes an investigation of the connectivity of the two Australian feeding aggregations,
the subspecific identity of blue whales in Geographe Bay, and the level of gene flow between the two recognised
Southern Hemisphere subspecies. Preliminary results based on both nuclear and mitochondrial genetic markers
suggest no significant genetic differentiation between the two Australian feeding aggregations and low gene
flow between the two subspecies. We also present our future research plans and discuss the implication of
current results on conservation management.
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Population Connectivity of Amphipods common to the
Antarctic near-shore Benthos

Baird, Helena*

Institute of Antarctic and Southern Ocean Studies, University of Tasmania, Private Bag 77, Hobart TAS 7001
hpbaird@utas.edu.au

Despite the predicted vulnerability of Antarctic benthic species to future climate change, very little is known
about the structure and connectivity of their populations. Amphipods are the dominant group of benthic
macrofauna in Antarctica, both in terms of abundance and species diversity, and they play a crucial role in
trophic exchanges of the Southern Ocean ecosystem. This project explores the genetic connectivity of a
common Antarctic benthic amphipod, Orchomenella franklini, using microsatellite markers. Six microsatellite
loci have been developed for the species, and samples have been collected at Casey station, East Antarctica,
with replicates on both a spatial and temporal scale. Locations are situated up to 15 kilometres apart, and sites
within locations are 100°s of metres apart, allowing a thorough investigation of connectivity at different scales.
Given their brooding life history, these amphipods are hypothesised to show high population differentiation.
However, it is possible that the Antarctic environment may have a unique influence on migration and gene
flow. Genetic results will be interpreted together with ecological data, including sex ratios and length frequency
distributions, to generate a more complete understanding of the species’ population dynamics. The results
will provide much-needed information on these ecologically important animals, and will contribute to future
decisions on the design and implementation of marine protected areas.

A Slocum Glider deployment in a Warm Core Eddy off NSW

Baird, Mark*!, David Griffin?, Ben Hollings®, Jason Everett*, Chari

Pattiaratchi® and lain Suthers?

! School of Mathematics and Statistics, University of NSW, Sydney 2052

2 CSIRO Marine and Atmospheric Research, GPO Box 1538, Hobart 7001

% School of Environmental Systems Engineering, The University of Western Australia, WA 6009
* School of Biological, Earth and Environmental Sciences, University of NSW, Sydney 2052
m.baird@unsw.edu.au

A slocum glider was launched off Port Stephens, NSW on the 26 November 2008. The glider was steered
across a poleward extension of the East Australian Current and toward the centre of a forming warm core eddy.
After reaching the centre, the glider was flown perpendicular to the flow and, upon reaching the edge of the
eddy off Jervis Bay, was recovered. This talk will describe some aspects of the navigation of the glider and an
analysis of the observed temperature, salinity and light fields. In particular, the observations of the underwater
light field represents a unique data set for the region.
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From sink to source: how changing oxygen conditions can
remobilise heavy metals from contaminated sediments

Banks, Jo*!, Jeff Ross? and John Keane?

! Department of Zoology, The University of Melbourne, Melbourne Vic. 3010
2 Tasmanian Aquaculture and Fisheries Institute, Marine Research Laboratories, Nubeena Crescent, Taroona Tas 7053

jlbanks72@gmail.com

Estuarine sediments act as a repository for anthropogenic pollutants including heavy metals. Environmental
events such as eutrophication and hypoxia can alter sedimentary biogeochemical conditions, remobilising
metals from their bound state and rendering them potentially more bioavailable. Consequently historical
accumulations of metal contaminants can present an ongoing source of toxicity to organisms. In this study
we examine how changing environmental conditions affect the release of sediment bound metals and further
explore the complex interactions between estuarine dissolved oxygen conditions, sediment chemistry and metal
bioavailability. Twenty four hour laboratory incubations were conducted on sediment cores collected from a
contaminated site within the Derwent Estuary, Tasmania. The dissolved oxygen (DO) content of the overlying
water was manipulated in three treatments — 75%, 20% and 5% oxygen saturation. A DO of 75% represents
the ambient bottom water saturation level on the day the sediment was collected, DO of 20% represents
an oxygen depletion event and mild hypoxia and a DO of 5% represents severe hypoxia such as can occur
in eutrophication events. Metal mobilisation was measured using DGT probes and conventional pore water
extraction techniques. To assist with a mechanistic interpretation of the metal reactions a suite of geochemical
techniques such as microsensor profiling, sediment characterisation and sulphide analyses were employed.
Results show that reductions in bottom water dissolved oxygen saturation can lead to significant increases in the
aqueous fraction of zinc, copper and cadmium rendering these metals potentially more bioavailable. The pore
water samples extracted at the end of the 24 hour incubation period contained lower concentrations of metals
than the DGTs, possibly as the mobilised metals had been ‘mopped up’ by sulphides or other mechanisms by
that time. This study suggests that ‘pulse’ oxygen depletions can have an effect on metal availability within
sediments and that these short-term flux events may often proceed undetected by conventional monitoring
practices.

The National Representative System of Marine Protected
Areas in review: past, present and where to in the future?

Barr, Lissa*!, Romola Stewart!, Trevor Ward*2 and Hugh Possingham?

! The Ecology Centre, School of Biological Sciences, University of Queensland, Brisbane Qld 4072
2 Greenward Consulting, Perth, WA, 6000
|.barr@ug.edu.au

The decision to commit to a National System of Representative Marine Protected Areas (NRSMPA), with
biodiversity protection as its primary goal, was a significant step towards ensuring the long term preservation
of Australia’s marine environment. Yet despite its significance, progress has been slow and ten years on the
NRSMPA is still far from reaching its goal of a comprehensive, adequate and representative system of MPAs
by 2012. With the likelihood that Australia will speed up their efforts in MPA designation to achieve their
deadline, now is an opportune time to examine some of the key challenges that must be addressed for the
NRSMPA to be effectively implemented. In this presentation I examine 5 of these key issues and consider the
role of science in addressing these problems. I finish by introducing the development of a Guidance Statement
on Design Principles for the NRSMPA, which will aid Australia in achieving a more comprehensive, adequate
and representative system of MPAs.
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Measuring Connectivity and its Implications for providing
Management Advice

Bax, Nic*, Scott Condie, Piers Dunstan and Phillip England

CSIRO Wealth from Oceans Flagship, Castray Esplanade, Hobart TAS 7001

Nic.bax@csiro.au

Two locations may be physically connected by water currents, but unless at least one migrant per generation
is successfully transferred and reproduces, genetic differentiation can occur. Many more successful migrants
are likely to be needed to establish a population in a new area for a species extending its distribution, or re-
establishing an individual patch in a metapopulation. And a very high interchange of migrants is necessary if a
species that spawns in two areas but is harvested in one is to be sustainably harvested. Each of these scales of
connectivity has different implications for resource management and requires a different scientific approach to
measure. Unfortunately, connectivity is often not carefully defined when providing scientific advice to managers
and techniques suitable for one scale of connectivity may be proposed to answer questions at a different scale.
Following the lead of landscape connectivity researchers, we investigate whether connectivity estimates and
advice can be usefully provided at 3 levels — structural, potential and functional — where structural connectivity
measures the degree to which the physical environment affects movement between areas, potential connectivity
includes idealised representations of an organism’s characteristics, and functional connectivity includes the
interaction of an organism’s behaviour and population dynamics with the physical environment. We illustrate
these different measures of connectivity with Australian marine examples and discuss the implications for
providing management advice on invasive species, exploitation of natural resources, design of marine reserves
and reserve networks, and preparing for climate change.

Using marine reserves to assess the effects of fishing on
scavenging pressure in Moreton Bay, Queensland

Beattie, Chris*, Kylie Pitt, Rod Connolly

Australian Rivers Institute — Coast and Estuaries and Griffith School of Environment, Griffith University, Nathan Qld 4111
c.beattie@griffith.edu.au

Scavenging is an important process in marine ecosystems as it determines whether energy and nutrients are
recycled via the food web or the microbial loop. Since marine reserves protect scavenging species (e.g. crabs,
fish), densities of scavengers, and thus scavenging rates, are expected to be greater within reserves than that in
areas open to fishing. The aim of this study was to compare scavenging rates (i.e. the average amount of carrion
consumed) and scavenger assemblages between marine reserves and control (i.e. fished) sites in Moreton Bay,
Queensland. Fourteen underwater videos that were baited with pilchards were deployed for one-hour periods
at 5 marine reserves and 10 control sites in October 2008. The amount of pilchards consumed did not differ
between the marine reserves and controls but there was significant variation among sites within each treatment.
Scavenger assemblages predominantly consisted of portunid crabs (Scylla serrata and Portunus pelagicus),
stingrays, bream and striped trumpeter. The results suggest that scavenging pressure may be influenced less by
fishing than by differences in site characteristics (eg. food availability).
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Taxonomic distinctness of coastal fishes around the rim of
the South Indian Ocean

Beckley, Lynnath E*!, K. Robert Clarke? and Paul J. Somerfield®

! School of Environmental Science and Centre for Fish and Fisheries Research, Murdoch University, South Street, Murdoch WA
6150

2 Plymouth Marine Laboratory, Prospect Place, West Hoe, Plymouth, PL1 3DH, United Kingdom
L.Beckley@murdoch.edu.au

Indo-Pacific biogeography has often been explored relative to the Indo-Australian Archipelago centre of origin
with southward dispersal of Indo-Pacific fishes in the Indian Ocean linked to poleward-flowing boundary
currents off Australia and Africa. Coupled with early Gondwanan fragmentation, which largely defined the
biogeography of temperate southern hemisphere taxa, the mixture of fishes around the rim of the South Indian
Ocean provides an interesting test case for broad-scale biodiversity analyses. Existing presence/absence
data-bases of fish distributions from South Africa and Western Australia were examined and well-defined
biogeographic patterns were evident. When compared, the fishes of north-western Australia and north-eastern
South Africa were most similar and maximum divergence was evident between the south coasts of Australia
and Africa. Although, as expected, species diversity declined from north to south, the number of families
across the latitudinal range was surprisingly consistent. The relatedness of fishes across the Indian Ocean was
investigated using taxonomic distinctness measures (i.e. distances travelled in connecting every pair of species
via a fixed set of levels in the hierarchical Linnean taxonomic tree). Average taxonomic distinctness (A*) and
variation in taxonomic distinctness (A*), known theoretically to be insensitive (in mean value) to variation in
sampling effort, both increased from north to south. Comparisons of these values with simulations of their
expected range under random sampling at different intensities (‘funnel plots’) indicated, for the south coasts
of Australia and Africa, that average taxonomic distinctness consistently exceeded the 95% upper limit of the
simulations. This finding, of greater than expected taxonomic breadth, is largely unprecedented in the literature
on observed patterns in taxonomic distinctness, emphasising the high, and unusual nature of, fish diversity in
these regions.

Surely, 34%b is enough? A systematic evaluation of the
incremental protection of broad-scale habitats at Ningaloo
Reef, Western Australia

Beckley, Lynnath E*! and Amanda T Lombard?

1 School of Environmental Science, Murdoch University, 90 South St, Murdoch WA 6150
2 Botany Department, Nelson Mandela Metropolitan University, PO Box 77000, Port Elizabeth, South Africa 6031

L.Beckley@murdoch.edu.au

Ningaloo Reef, in north-western Australia, is protected by the Ningaloo Marine Park (State Waters) which, in
2004, was expanded incrementally so that 34% of the park now comprises no-take sanctuary zones. Does this
imply that all the inter-connected habitats at Ningaloo are actually protected at this level? To examine this, a
systematic conservation planning exercise using existing broad-scale benthic habitat data (as a surrogate for
overall biodiversity) and C-Plan software was conducted. Though subtidal and intertidal coral communities
were found to be adequately protected, other connected habitats, particularly those in deeper waters seaward of
the reef, did not attain the 34% level. Efficient incremental additions to the sanctuary zones to allow increased
representation of these under-represented habitats, while taking into account existing data on recreational
fishing, were explored. It is recommended that systematic conservation planning incorporating new biodiversity
and social information (e.g. high resolution human usage data) be undertaken for the next iteration of the
Ningaloo Marine Park management plan.

SIBER: Sustained Indian Ocean Biogeochemical and
Ecosystem Research

Beckley presenting Hood et al.
Refer Hood for abstract.
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Population connectivity of blue cod (Parapercis colias) in
Fiordland, New Zealand

Beer, Nicola*!, Stephen R Wing! and Stephen E Swearer?

Department of Marine Science, University of Otago, PO Box 56, Dunedin 9054
2Department of Zoology, University of Melbourne, Victoria 3010
beeni751@student.otago.ac.nz

The fourteen fiords of Fiordland, southwest New Zealand, represent a relatively pristine study environment
with minimal anthropogenic influences. The fiords’ physical structure, extreme ecological gradients and mean
estuarine circulation pattern can result in isolated populations and limited dispersal of propagules. A source-
sink population structure has been described for several Fiordland species including the commercially and
recreationally important blue cod (Parapercis colias). Tagging studies have detected a strong bias in movements
towards the heads of the fiords. This suggests that the inner fiord habitat may act as a sink into which close
to 10% of the more mobile and interactive outer fiord and outer coast populations drain, with residency in
the inner fiord environment estimated at 100%. Inner and outer fiord population structure, trophic level and
growth rates were compared and connectivity between the two populations was investigated. Laser ablation-
inductively coupled plasma mass spectrometry (LA-ICPMS) was used to analyse trace element signatures
of blue cod otoliths from seven sites in three fiords. “Capture site” signatures were found to differ between
paired inner and outer fiord sites and between fiord basins. Whole otolith ICPMS analyses supported this
spatial separation of chemical signatures and aided assessment of their temporal stability. These findings have
implications for the spatial management of blue cod populations in Fiordland, which are currently regarded as
a single stock. Populations may benefit from being managed on a fiord-by-fiord basis with a greater degree of
protection afforded to outer coast “source” populations.

Multiple Species and Multiple Genes: What are they telling us
about biotic connectivity in temperate waters of Australia?

Beheregaray, Luciano*!, Sam Banks?*, Luciana Mdéller?, Maxine Piggott!,
Peter Teske!, Neil Holbrook!?, Jane Williamson?, Jon Waters®, Joanna
Wiszniewskit, Shannon Corrigan?, Kerstin Bilgmann!, Kim Shaddick®*

and Kathryn Newton?!

! Molecular Ecology Group for Marine Research (MEGMAR), Department of Biological Sciences, Macquarie University, Sydney
NSW 2109

2 School of Geography and Environmental Studies, University of Tasmania, Hobart TAS

8 Dept of Zoology, University of Otago, Otago, New Zealand

luciano.beheregaray@bio.mg.edu.au

Elucidating spatial and temporal scales of connectivity, or exchange, among marine populations and
determining the factors driving this exchange remains one of the fundamental challenges to marine ecology
and oceanography. We established a research program based on unprecedentedly large multispecies and
multilocus datasets, powerful analytical tools in genetics and oceanography, and computational modelling to
understand how patterns of connectivity and diversity are generated and maintained in marine temperate waters
of Australia. We amassed a sample from 15 codistributed species (~6,400 individuals, 82 sites) of dolphins,
sharks, bony fishes, sea-urchins, abalones, oysters, ascidians and limpets and have generated data from nuclear
and mitochondrial DNA markers for most species. Here we report on reduced biotic connectivity and fine-scale
genetic structure over a region of Australia’s east coast traditionally regarded as a superhighway for dispersal.
These findings were generally concordant for both passive and active dispersers and appear correlated with
local oceanographic variability and to a lesser extent, coastal topography. Our discovery that ecologically
dissimilar species display similar localized genetic structure opens an exciting area for comparative research
in this region and strengthens the idea that oceanographic factors and processes can be used to understand and
perhaps predict patterns of biotic connectivity.
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Connecting Marine Science — South Australian Marine Park
Design Principles

Bignell, Sarah*, Alison Wright, Peter Fairweather, Bryan McDonald, Chris
Thomas

Department for Environment and Heritage, Coast and Marine Conservation Branch, 1 Richmond Road Keswick SA 5035

In January this year the South Australian government released outer boundaries for a network of 19 new
multiple-use marine parks within State waters. The parks form a linked network from border to border and
include examples of marine habitats from all of the eight Marine Bioregions identified for South Australia. To
guide the initial identification and final selection of South Australia’s multiple-use marine parks, 14 Design
Principles — including seven Biophysical Principles and seven Community Principles — were created to
help ensure the network meets the objects of the Marine Parks Act 2007 as well as part of South Australia’s
national and international obligations for marine protection. The Biophysical Design Principles guided the
identification of proposed network sites. The Community Design Principles were then applied to fine-tune
site selection of the 19 multiple-use parks within the network. In this talk we address the success of delivering
the Design Principles in the development of the network and the marine park boundaries. We will discuss
the key performance metrics which were used in the assessment process such as: the amount of unsurveyed
habitat included within the network in relation to the precautionary principle; using size, shape and area of
the marine parks to determine preliminary success of the adequacy principle; range and variety of coast and
marine habitats for the comprehensive and representative principles; and the linkages between marine, island
and mainland conservation areas to determine the synergies with existing protected areas principle. Some
limitations were also identified particularly in terms of the adequacy principle but these should be addressed in
the future zoning and management planning process for each marine park.

How will disruption of Detrital Regimes threaten Coastal
Biodiversity?

Bishop, Melanie*

Department of Biological Sciences and Climate Risk CORE, Macquarie University, NSW 2109
mbishop@bio.mqg.edu.au

Detritus, dead organic material, is the main carbon source for coastal food webs. Detritus comes from many
sources, both within the water body and from external sources such as leaf litter fall. Changing patterns of
primary production, mobilisation and transport are influencing the types and amounts of detritus entering
coastal sediments. Whereas moderate detrital loads sustain estuarine productivity, large quantities of rapidly
decomposing detritus may induce sediment anoxia and community collapse. I conducted experiments
manipulating detrital supply to Australian and USA mudflats to ascertain whether the shift towards rapidly
degrading detrital sources might tip Australia’s coastal habitats towards the severe anoxia, reduced biodiversity
and decreased fisheries production apparent elsewhere. Specifically, I manipulated the availability of three
detrital sources, the opportunistic alga Ulva lactuca, Zostera spp. seagrass blades, and marsh grass (Juncus
or Spartina) to mimic past and potential future scenarios. My results indicate that changing the type and
amount of detritus has large influences on benthic microalgae and on macroinvertebrate assemblages, but that
these impacts are dependent on background organic enrichment of sediments. Outcomes of these rigorous
field experiments can be used to improve decision support systems and management policies that will ensure
sustainability of estuarine ecosystems.
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Understanding Nutrient use by omnivorous Fish based on
analyses of Stable Isotopes and Amino Acids

Bloomfield, Alexandra*!, Travis Elsdon?, Benjamin Walther', Bronwyn
Gillanders! and Elizabeth Gier®

1 University of Adelaide, North Terrace, Adelaide SA 5005

2 ARC Centre of Excellence for Coral Reef Studies, Australian National University, Canberra ACT 0200
8 University of Hawaii, East West Road, Honolulu USA 96822

alexandra.bloomfield@adelaide.edu.au

Stable isotopes of nitrogen are used to place animals in trophic positions within food webs. These analyses rely
on assumptions of predictable isotopic differences (fractionation) between diet and tissue nitrogen being 3-4%o.
However, isotopic differences between diet and tissue can vary with temperature and diet intake, and both may
influence our interpretations of trophic positions. Isotopic differences between diet and tissue of omnivores are
largely unknown, yet omnivores are ideal for use in ecosystem studies, as their diets tend to reflect abundant
food sources. To investigate the affects of temperature and diet quality on isotopic differences in an omnivorous
fish, we reared black bream (Acanthopagrus butcheri) at two temperatures, 16°C and 24°C to represent local
summer and winter conditions, and fed them two diets of varying quality, one based on fish meal and the other
on vegetable protein. Fish were sacrificed at the beginning of the experiment and on days 2, 7, 14, 28 and 42
to quantify tissue turnover rates. Tissue turnover increased with increasing temperature; however, equilibrium
at 24°C was not reached after 42 days. Large differences in 6N between diet and tissue were found between
the diet treatments, and smaller effects of temperature were detected. Amino acid compound specific stable
isotope analyses were done on selected samples to further elucidate the causes of differences between diets and
temperatures.

Saltwater incursions in the Murray: implications for sessile
assemblages and potential management options

Bone, Elisa K*

School of Earth and Environmental Sciences, University of Adelaide, Adelaide SA 5005
elisa.bone@adelaide.edu.au

A lack of connectivity between the Murray River and the Murray mouth and Coorong means that the lower
region has become more saline, with parts of the Coorong hypersaline, and seawater incursions through the
Murray mouth. Under these conditions, larval supply to the area is expected to be predominantly from marine
waters outside the Murray mouth, and developing assemblages will reflect the origin of larvae. Here I present
data from surveys of sessile assemblage development and composition from five sites at varying distances
from the Murray mouth, and one outside the mouth. I predicted that diversity and abundances of species would
decline with increasing distance from the mouth, and that the composition of species would be predominantly
marine. Data at the time of submission were preliminary, but suggest that assemblages north and south of
the mouth are very different, with diversity highest at the site nearest the mouth. Under one management
option, removal of the barrages will allow marine water into the lower Murray River system and lakes, so an
understanding of what marine species are most likely to become successfully established in this scenario is
important for the future management of the region.
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Genetic connectivity of the shallow and deep reef: a case
study of the brooding coral Seriatopora hystrix

Bongaerts, Pim**, Tyrone Ridgway'f, Cynthia Riginos?, Eugenia M
Sampayo't, Norbert Englebert!, Francisca Vermeulen?, Ove Hoegh-
Guldberg!

! Centre for Marine Studies, University of Queensland, St Lucia Qld 4072

1 School of Integrative Biology, University of Queensland, St Lucia Qld 4072

T Current address: Department of Biology, Pennsylvania State University, University Park, PA 16802, U.S.A.
pim@uq.edu.au

Whilst many reef communities in the Great Barrier Reef Lagoon are limited to shallow waters, there are a large
number of reefs that extend beyond 25m depth (especially along the Great Barrier Reef margin). These deeper
reefs appear to be less prone to disturbance than their shallow counterparts as the effects of several major
stressors on coral reefs (e.g. elevated sea surface temperatures and storm-induced waves) are largely confined
to shallow depths. As such, the relatively undisturbed deep reef has the potential to function as a refugium
and subsequently as a “re-seeding” reproductive source for the shallow, aiding in recovery after a disturbance.
Coral species that transcend the distinct shallow and deep reef habitats (i.e. depth-generalist species) and thrive
under a large range of environmental conditions have the highest potential to provide a viable recruitment
resource for the shallow. However, due to the lack of appropriate markers, very little is known about local
recruitment processes and the extent of recruitment occurring between shallow and deep reef habitats. In this
study we explore genetic structuring of the brooding coral Seriatopora hystrix and its associated algal symbionts
(Symbiodinium) over a depth range from 0-30 m on two outer-reefs of the northern Great Barrier Reef. Analysis
of several genetic markers show zonation of both algal symbiont and coral host genotypes, challenging the idea
that deep coral communities can act as a source of recruitment for the shallow reef.

Remote sensing as a tool to support management of remote
tropical Commonwealth marine protected areas

Botha, Elizabeth J*!; Anstee, Janet M*; Dekker, Arnold G*; Cvitanovic,
Christopher? and Park, Young-Je!

! Environmental Earth Observation Group, CSIRO Land and Water, Clunies Ross Street, Canberra ACT 2601
2 Marine Protected Areas, Department of Environment, Water, Heritage and the Arts, GPO Box 787, Canberra ACT 2601
elizabeth.botha@csiro.au

Establishing environmental baselines to track habitat change over time, such as coral cover and terrestrial
vegetation, has the potential to improve the effectiveness of marine park management. In the majority of cases,
the management of remote marine protected areas, such as the Commonwealth Marine Reserves in Australia’s
north-west and Coral Sea, is constrained by a lack of information on the ecosystems and associated large scale
ecological processes. Satellite data provides one solution, offering extensive spatial and spectral information that
can be used to quantify species richness, abundance, diversity and biomass on a habitat scale. In collaboration
with the Department of the Environment, Water, Heritage and the Arts, CSIRO obtained high-resolution satellite
imagery of several Commonwealth Marine Protected Areas (Elizabeth/Middleton Reefs, Lihou Reef and the
Coringa Herald Cays). The images were used to (a) design a more effective field survey plan, (b) produce
bathymetry and substratum-type maps validated by GPS depth transects and field survey descriptions, and
(c) map keystone vegetation species occurring at the Reserves. Using this approach, it is evident that satellite
remote sensing can support management decisions as it can be used prior to and during field surveys to produce
validated habitat-scale maps to augment the effectiveness of monitoring programs. Furthermore, when this
approach is used to detect change it becomes a cost-effective source of information because it can be applied to
historical, current and future images without requiring a priori site-specific knowledge.
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Effect of reef size and connectivity on the temporal stability
of coral reef fish assemblages: a deviation from Taylor’s
power law

Bradshaw, Corey**?, Camille Mellin*3, Cindy Huchery#, Julian Caley? and
Mark Meekan?

! Research Institute for Climate Change and Sustainability, School of Earth and Environmental Sciences, University of Adelaide,
South Australia 5005

2 South Australian Research and Development Institute, PO Box 120, Henley Beach SA 5022

3 Australian Institute of Marine Science, PMB No.3, Townsville MC, Townsville Qld 4810

4 School for Environmental Research, Institute of Advanced Studies, Charles Darwin University, Darwin NT 0909
corey.bradshaw@adelaide.edu.au

One of the few generalities in ecology, Taylor’s power law (TPL), describes the relationship between temporal
variance of population abundances and their mean abundance, predicting that the regression of log variance
versus log mean abundance gives a linear function with a slope of 2. We tested whether the predictions
of this theory could be applied to coral reef fish communities, using a 15-year dataset of fish assemblage
composition and abundance encompassing 48 reefs spread over most of the Great Barrier Reef, Australia. Reef
fish assemblage composition was similar on small and large reefs, and on isolated and connected reefs. Both
reef size and isolation were found to influence the slope of TPL regression, leading to temporal variance in fish
abundances being higher than expected on small and/or isolated reefs, and lower than expected on large and/or
connected reefs. Moreover, the interaction between reef size and isolation had a synergistic effect on the slope
of TPL regression, which was 1.1 + 0.3 on large and connected reefs against 3.3 = 0.2 on small and isolated
reefs (mean + standard deviation). These results suggest a higher temporal stability of fish communities on
large and connected reefs, with a likely higher susceptibility of small and isolated reef systems to climate
change and other human-induced impacts affecting coral reef ecosystems.

Predicting impacts of climate change on South Australian
aquaculture: risk assessment, business susceptibility and
ecological assays

Bradshaw, Corey**?, Steven Clarke?, Fred Gurgel?® & Milena Fernandes?

! The Environment Institute and School of Earth & Environmental Sciences, University of Adelaide, South Australia 5005
2South Australian Research and Development Institute, PO Box 120, Henley Beach, South Australia 5022, Australia

8State Herbarium, Plant Biodiversity Centre, South Australia Department of Environment and Heritage, GPO Box 1047, Adelaide,
South Australia 5001, Australia

*corey.bradshaw@adelaide.edu.au

The coastal and inshore waters of south-eastern Australia have experienced some of the greatest modern climate
changes in the Southern Hemisphere. Temperature increases, changing salinity, water chemistry and pH, altered
current flows, upwelling, storm intensity and frequency, and nutrient availability are all predicted to affect local
marine life in the foreseeable future. The implications of these broad environmental changes on marine life need
to be demonstrated to increase community awareness. Unfortunately, there is no single resource that documents
the real or potential effects of climate change on aquaculture in southern Australia. We will compile all available
information about physiological tolerances to changes in temperature, salinity, pH, chemistry and nutrients for
the most susceptible life stages of farmed species. We will then develop a discussion paper by reviewing existing
climate change information from the industry sector to determine climate change scenarios’ likely effects on
business, assessing benefits and costs, and prioritising risks and solutions. Where gaps exist, we will directly
estimate physiological vulnerability of aquaculture shellfish species to predicted changes. Experiments will
estimate CO, concentration, pH, chemistry and temperature effects on shellfish biology. To make laboratory
assessments realistic, we propose to use the South Australian Integrated Marine Observing System to determine
the potential for the Kangaroo Island upwelling to transport corrosive waters onto the SA coast. The proposed
knowledge gain extends well beyond aquaculture in Australia; it has major implications for understanding the
response of wild fishes and for marine biota in general.
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Identifying Conservation Assets for the Commonwealth
Waters surrounding Christmas and Cocos Islands

Brewer, David*!, Vincent Lyne !, Jenny Andersen?, Anna Potter?, Tim

Skewes! and Andrew Heap?

! CSIRO Marine and Atmospheric Research, PO Box 120 Cleveland Qld 4163
2 Geosciences Australia, GPO Box 378 Canberra ACT 2601.

The conservation assets of two remote Australian territories, Christmas and Cocos Islands, are identified by applying
a structured systems framework. Existing information and knowledge are captured and assimilated into a range
of nested hierarchical systems ranging from the scale of the broader region surrounding the Islands’ Exclusive
Economic Zones (EEZ) through to local scales of spatial variations in environment and species distributions. At
regional scales, the pelagic environment plays a critical role in linking regional assets with the environments that
surround the Islands’ EEZ. Sub-regional systems comprise depth structured environments that range from mainly
pelagic upper waters to abyssal plains and seamounts. Central deep ocean ridge systems are likely to play a key role
in providing habitat for deep water species such as whale sharks whose young are observed seasonally in surface
waters around the island. At the island scale, variations in habitats are manifest as structural variations in their
coastlines and reefs which are responding to differential pressures from wave exposure, wind-induced currents
and topographic variations in underwater slope structures. We relate these geophysical aspects of the environment
to the limited biological information in order to provide surrogate habitat sites for species assemblages. Criteria
for defining the attributes of conservation assets (such as species aggregation areas, areas of importance for rare/
threatened species, centres of endemism, social and cultural criteria) are then applied to these ecological surrogates
in order to provide information for subsequent assessments on their potential value and priority as conservation
assets.

Morphology and age of the relict coral reef that surrounds
Lord Howe Island

Brooke, Brendan*!, Woodroffe, Colin?, Jones, Brian?, Kennedy, David?,
Buchanan, Cameron'!

! Marine and Coastal Environment Group, Geoscience Australia, Canberra

2 Earth and Environmental Sciences, University of Wollongong

% Department of Earth Sciences, Victoria University of Wellington, New Zealand
Brendan.Brooke@ga.gov.au

A likely consequence of global warming is that coral reefs will shift to latitudes that are higher than they can
presently tolerate. The reef that fringes the western coast of Lord Howe Island (159° 05’E; 31° 33’S) represents
the southern most reef in the South Pacific Ocean. New multibeam sonar bathymetry data of the shelf that
surrounds the island, however, clearly reveals a far larger relict reef that extends around the island. This reef
lies in water depths between 20 and 45 metres. A range of reef structures are evident, including reef flats and
a lagoon, spur and groove structures, inter-reef channels and bommies. The age of the reef and likely past
environmental conditions under which it flourished, and its relevance to future shifts in the distribution of coral
reefs, will be discussed based on the results of preliminary dating of cores recovered from the reef and the
analysis of the new bathymetric model.

Physical disturbance of the continental shelf, marine
ecological succession, connectivity and applications for
environmental management

Brooke (presenting Harris)
Refer Harris for abstract.
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Investigating life cycles and host specificity of digenean
parasites of gelatinous zooplankton using DNA

Browne, Joanna**?, Thomas Cribb?, Kylie, Pitt!

1Griffith School of Environment and Australian Rivers Institute — Coasts & Estuaries and 2Museum Victoria, Carlton Gardens,
Nicholson St, Carlton, Vic. 3053

% School of Chemistry & Molecular Bioscience and Centre for Marine Studies, University of Queensland, Brisbane Qld 4072

jbrowne@museum.vic.gov.au

Jellyfish blooms are increasing in many regions of the world. Several types of endoparasites, including
trematodes and cestodes, infect jellyfish. Jellyfish are consumed by a diverse range of vertebrate predators and
may act as intermediate hosts for endoparasites. If blooms of jellyfish continue to increase they may facilitate
an increased rate of parasitism in fish, turtles and other vertebrates. Despite their potential importance, the
parasites of jellyfish are poorly known. Recently, digenean metacercariae and cestode larvae were discovered
in the “upside-down jellyfish”, Cassiopea sp., four species of Hydrozoa and two species of Ctenophora from
Lizard Island, Australia. Although Cassiopea are distributed throughout the coastal tropical and subtropical
waters of the world, this observation represents the first record of endoparasites in this genus. Cassiopea sp.,
hydrozoan and ctenophore species were collected from waters surrounding Lizard Island in February 2009.
Intensity and prevalence of infection by digeneans was calculated for each gelatinous species. Morphological
and DNA sequencing techniques were used to compare the digenean fauna and investigate their life cycles. The
study is the first of endoparasites of jellyfish in Australia, and the first internationally to use DNA sequencing
to investigate jellyfish endoparasites.

What size do no-take marine reserves need to be for total
protection of adult western blue groper?

Bryars, Simon*!, Paul Rogers?, Charlie Huveneers?, lan Smith?, Nicholas
Payne* and Bryan McDonald*

Department for Environment and Heritage, GPO Box 1047, Adelaide SA 5001
2South Australian Research and Development Institute, 2 Hamra Avenue, West Beach SA 5024 / Flinders University of South
Australia, Sturt Road, Bedford Park SA 5042

8Zoos SA, Frome Road, Adelaide SA 5000
“University of Adelaide, Adelaide SA 5005
bryars.simon@saugov.sa.gov.au

The western blue groper (Achoerodus gouldii) is an iconic fish species that inhabits reefs of southern Australia.
However, their life history characteristics make them intrinsically vulnerable to fishing and consequently one
of the most effective conservation tools is likely to be no-take (‘sanctuary zone’) marine reserves. A series
of 19 multiple-use marine parks, that will include sanctuary zones, are currently being developed in South
Australia. For the sanctuary zones to be effective, it is imperative that they are sufficiently large to include the
home ranges of adult fish. Acoustic telemetry is a proven method of determining the home ranges of reef fishes.
Consequently, we initiated an acoustic tracking study at a site on Kangaroo Island. During early 2009, an array
of six acoustic VR2W receivers was set-up adjacent to a 1 km strip of coastal reef, and 15 adult western blue
groper (690-1120 mm TL) were then captured, fitted with internal acoustic transmitters (VEMCO V13), and
released within the study array. The first download of receivers occurred in April 2009 and results indicate that
the fish are highly site-attached. There has also been a distinct day/night pattern whereby fish are regularly
detected during the day but rarely detected at night. It is most likely that the fish are hiding in caves and
crevices during the night where they can’t be detected by the receivers. Examination of individual receivers
indicates that spatial usage of the reef by each fish was non-uniform, and in many cases the distribution of
detections was related to the location of fish capture. A further four receivers have been added to extend the
array and the study will continue until October 2009. The final results will then be used to inform the zoning
process within South Australia’s network of marine parks.
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Influence of marine reserves on predation pressure and
trophic cascades

Burfeind, Dana*, Kylie Pitt, Rod Connolly

Australian Rivers Institute — Coasts and Estuaries Gold Coast Campus, Griffith University, Qld 4222
d.burfeind@griffith.edu.au

Marine protected areas have become a primary tool in conservation with the emphasis switching from single
species management to an ecosystem-based model. Moreton Bay Marine Park, in southeast Queensland, was
established in 1993. Currently no-take zones protect ~1% of the bay, but rezoning of the marine park effective
as of March 2009 will increase no-take zones to >10% of the bay. It is well established that target species
occur in greater densities within no-take zones; however, the effects of reduced fishing pressure on the rest of
the community are poorly understood. The objectives of this study are to examine tropic cascades created by
reduced fishing pressure and to quantify mechanisms driving differences between protected and non-protected
areas. Specifically, we compared macroinvertebrate densities in no-take zones, future no-take zones, and
adjacent non-reserve reference locations. Additionally, we conducted a tethering experiment using the bivalve
Pahpia australis to quantify relative predation pressure between no-take and unprotected sites.

Temporal effects of light and nutrients on Caulerpa taxifolia
growth in native and invasive locations

Burfeind, Dana'?*, Katherine O’Brien?, and James Udy*?

! Environmental Engineering, School of Engineering, University of Queensland, Qld 4072

2 (current address) Australian Rivers Institute — Coasts and Estuaries Gold Coast Campus, Griffith University QId 4222
8 SEQWater, 240 Margaret Street, Brisbane QId 4000 Australia

burfeind@ug.edu.au

Caulerpa taxifolia is a marine alga native to tropical and subtropical regions, and invasive in temperate
regions of Australia. Previous studies of C. taxifolia growth have typically focused on the effects of a single
environmental driver (light, temperature, or nutrients). This approach has resulted in a limited understanding
of C. taxifolia ecology and potential interactions among environmental drivers. The aim of this study was to
quantify the impacts of benthic light, temperature and nutrients on the growth of C. taxifolia, in the absence
of competition from other benthic flora. Manipulative experiments were undertaken in one native and two
invasive C. taxifolia communities. Experiments were conducted across a range of seasons, to capture the effects
of temperature on growth. Temperature was the dominant factor affecting rate of stolon extension in both native
and invasive locations. Experimental manipulation of light and nutrients had a negligible effect on stolon
extension; however, there was a significant relationship between spatial and temporal variations in ambient
light and stolon extension. A model was developed to describe how water temperature and benthic light interact
to affect the rate of growth of C. taxifolia.
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Determining Reproductive Status in Wild Dugongs

Burgess, Elizabeth*!, Keeley, Tamara? and Lanyon, Janet®

! University of Queensland, Brisbane Qld 4072
2 Taronga Western Plains Zoo, Dubbo NSW 2830
e.burgessl@ug.edu.au

Dugongs (Dugong dugon) are large, long-lived, marine mammals, with a wide distribution throughout tropical
and subtropical waters of the Indo-Pacific region. Dugongs have a slow and highly variable reproductive rate.
Most available data on dugong life history has been restricted to the analysis of carcasses in tropical regions
(northern Australia and southern Papua New Guinea). The biased and opportunistic nature of carcass analysis
means that life history parameters applied routinely to some dugong populations may not be appropriate. There
is a critical need to develop strategies to assess accurately the reproductive status of wild animals. The approach
of measuring reproductive hormones in faecal samples is well established for monitoring reproductive function
in a variety of wild terrestrial mammals. Gonadal hormone concentrations in faeces reflect gonadal function,
and exhibit similar patterns to those concentrations in blood plasma. In this study, we developed a non-invasive
technique for assessing reproductive status in wild dugongs using faecal endocrine monitoring. We report on
the reproductive hormone concentrations of wild dugongs from both genders, from both immature and mature
dugongs, and in relation to body morphometrics, from sub-tropical Moreton Bay. This study represents the
first step in obtaining more precise reproductive parameters on which to base management decisions for the
population viability of dugongs, particularly within subtropical regions.

Do the Costs of Dispersal Limit Population Connectivity?

Burgess, Scott* and Dustin Marshall

School of Biological Sciences, University of Queensland, Brisbane Qld 4072
scott.burgess@ug.edu.au

Population connectivity is not just the arrival of dispersers, but includes post-settlement survival. Current
estimates of connectivity focus mostly on dispersal patterns and ignore the potential for experiences during
dispersal to influence post-dispersal success. Using experiments on bryozoans, we show several costs of
prolonged dispersal times including poor habitat selection and reduced post-settlement performance. We also
show how increases in water temperature can accelerate these costs. In addition, temperature-related shifts in
maternal investment in their offspring can influence connectivity in subsequent generations. To place these
duration-dependent costs into a spatial perspective, we also developed a general model of marine connectivity
incorporating dispersal costs. We demonstrate that, in contrast to current views of connectivity, the inequality
between arrival and subsequent survival acts in a distance-dependent manner which biases recruitment towards
individuals originating from natal or nearby sites. We suggest that dispersal costs are more widespread than
previously considered and that the simple movement of dispersers may not provide adequate estimates of the
connectivity required for the long-term survival of populations.
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Threatened coastal species — are the right species receiving
Commonwealth protection?

Cameron, Kerry*

Australian Government Department of Environment, Water, Heritage and the Arts

The Threatened Species Scientific Committee (TSSC) assesses which flora and fauna species should be formally
recognised as threatened under the Australian Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act). Once a species is listed on the EPBC Act threatened list, it is protected by Commonwealth law and
resources can be more effectively allocated to research and recovery actions for the species. Coastal species are
currently not well represented on the EPBC Act threatened species list, although species dependent on coastal
environments stand to be significantly impacted by climate change in the near future. The TSSC is therefore
seeking to increase the number of coastal species that it assesses. The TSSC’s most recent call for nominations
was invited under the theme of “terrestrial, estuarine and near-shore environments of Australia’s coasts”. This
presentation will outline the nomination and assessment process that can ultimately result in a species being
listed as threatened under the EPBC Act, as well providing an update on recent marine assessments undertaken
by the TSSC.

Dynamics of snail dispersion and distribution patterns:
implication in trophic interactions

Chapperon, Coraline** and Laurent Seuront*?

1 School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001
2 South Australian Research and Development Institute, Aquatic Sciences, West Beach SA 5022
coraline.chapperon@flinders.edu.au

Despite the increasing interest in the concept of multiscale space-time variability of ecological processes
and patterns, a large amount of the variability in trophic interactions within intertidal system is still poorly
understood. Experiments have mainly focused on the mean intensity of predictor variables (e.g. herbivorous
dispersion), and widely neglected the effect of their space-time variability on response variables (e.g. resource
distribution). Our studies mainly focused on the dispersion and distribution patterns of gastropod herbivorous
grazer that have a strong influence on the functioning of the community. Our outcomes suggested a high
spatio-temporal variability of the snail motion behaviour and distribution patterns. More specifically, a 2-weeks
monitoring of the displacements of 90 marked Littorina littorea individuals conducted on a french exposed
rocky shore highlighted their intermittent motion behaviour i.e. a few localised large displacements over a wide
range of small displacements. Similarly, laboratory recordings of individual displacements of three coexistent
gastropod species i.e. Austrocochlea porcata, Nerita atramentosa, Bembicium melanostomum (Australia)
indicating a large individual variability of the motion behavioural properties (i.e. speed, turning angle, net-to-
gross displacement rate). Both experiments imply that displacements were driven by the resource distribution/
concentration. Another experiment focused on the changes of the distribution pattern (i.e. aggregate vs. single
individuals) of 2600 L. littorea individuals on an intertidal rocky shore (France). Aggregation was variable over
time and space and individuals did not exhibit a constant distribution patterns. Accordingly, this work stressed
the need to identify the processes (e.g. temperature) that determine the variability of the snail dispersion/
distribution patterns to secondly assess its impact on the pattern variability of others species (e.g. microalgae).
Furthermore, the interplay between the variability of predictor and response variables (e.g. consumer-resource
patterns) has been barely explored, hence the goal of our studies is to provide a thorough knowledge and
understanding of this research area.
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Feeding ecology of the sympatric gobies, Favonigobius
lentiginosus and F. exquisitus, in soft-sediment tide pools in
Moreton Bay, Australia

Chargulaf, Craig A*, Nils C Kruek and lan R Tibbetts

The University of Queensland, Centre for Marine Studies, St Lucia Qld 4072
Craig.Chargulaf@gmail.com

We investigated the feeding ecology of the two sympatric gobies, Favonigobius lentiginosus and F. exquisitus,
which inhabit soft substrata pools in Moreton Bay, Australia. Gobies and sediment cores were collected
from three locations within the bay and gut content was analysed to explore competition, prey selectivity
and ontogenetic dietary shifts. Harpactacoid and cyclopoid copepods and nematodes dominated goby diets.
Selectivity indices indicated that gobies preferred harpactacoid copepods and selected against nematodes. An
ontogenetic shift towards larger prey items occurred as they reached adult sizes, however selectivity was not
affected by ontogeny. Food resource competition and temporal resource partitioning did not appear to be a
limiting factor between F. lentiginosus and F. exquisitus despite cohabiting in such restricted environments.
However, when the two gobiids occur sympatrically, F. lentiginosus appears to be the dominant species.

Constraining coastal aquatic biogeochemical models with
optical remote sensing data: A case study in Fitzroy Estuary
and Keppel Bay, Queensland

Cherukuru, Nagur*, Vittorio Brando, Barbara Robson, Arnold Dekker

CSIRO Land and Water, Canberra ACT 2601
nagur.cherukuru@csiro.au

Abiogeochemical model for Fitzroy Estuary and Keppel Bay (FEKB) which is based on CSIRO Environmental
Modelling System (EMS) was used in this research. The FEKB biogeochemical model is built on a three
dimensional hydrodynamic and sediment dynamic model. This model is capable of simulating the transformation
and transportation of particulate and dissolved substances that pass through FEKB towards the open ocean.
The predictive capability of such models could be influenced by various anomalous events. Conventional
approaches to correct for such deviations in the modelled estimates use single point measurements and spatial
interpolations. Methods using point measurements has proved to be time consuming and, in many cases,
impractical and insufficient. In principle, optical remote sensing can provide spatially distributed ocean colour
measurements at spatial and temporal scales which could help constrain the modelled parameters. To achieve
this objective of assimilation of optical remote sensing data, we have coupled an inherent optical property
based underwater light propagation model with the FEKB biogeochemical model. In this presentation we
describe the structure of the coupled optics and biogeochemical model and present a methodology that uses
optical remote sensing data to constrain the biogeochemical model in FEKB.
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Sea change in response to climate change: impacts, risks and
opportunities for industry in a carbon-constrained future

Cheshire, Anthony*! and Tim Moore!

!Balance Carbon Pty Ltd, Level 1, 56 Greenhill Road, Wayville SA 5034
anthony@balancecarbon.com

Climate change will present many challenges to marine industries and other users of the marine environment
that will cut across established business models and impact on the financial, social and environmental context
within which industries operate. Pressure will come in the short term from issues such as a cost on carbon
emissions and the impact of carbon labelling and greenhouse gas emissions foot-printing on market access
and consumer acceptance of products. In the medium to longer term, industry will also need to respond to the
physical impact of climate change, not only on their own business operations but also on their markets and
suppliers. Overall there will be a need for industry to refine, and in some cases to redefine, production systems
and to develop a clear understanding of the international, national and local context of both climate change and
a carbon-constrained marketplace.

Contrasting Patterns of Connectivity among Populations of
Kelp on Australia’s Temperate Reefs

Coleman Melinda*!2, Connell Sean?, Gillanders Bronwyn?, Kelaher

Brendan?® and Steinberg Peter?

1 Center for Marine Bioinnovation, 501B Biological Sciences Bldg. University of New South Wales, NSW 2052

2 Southern Seas Ecology Laboratories, DP418 School of Earth and Environmental Sciences, University of Adelaide, South Australia
5005

% Department of Environmental Sciences and Institute for Water and Environmental Resource Management, University of
Technology Sydney, P.O. Box 123, Broadway, NSW 2007

Melinda.coleman@environment.nsw.gov.au

Understanding dispersal and gene flow is a key component of conservation strategies. The lack of such knowledge
for marine macroalgae has been identified as a major limitation to effective management and conservation of
subtidal algal habitats. We characterise patterns of dispersal and gene flow in Australia’s most abundant habitat-
forming kelp (Ecklonia radiata) and compare patterns among coastlines under the influence of different oceanic
currents (East Australian and Leeuwin Currents). Using 6 microsatellite loci, we found that patterns of dispersal
and gene flow are complex and specific to different coastlines. Estimates of inbreeding (F,) were generally
non-significant or negative indicating random mating. Significant population differentiation was found among
all Australian populations (F., = 0.128) and at all smaller spatial scales examined (SA: F_ = 0.211, WA: F__
= 0.107, NSW: F,, = 0.046). In all regions, a significant portion of genetic variation was explained among
sites (km to 10s km apart) and this may be due to unsuitable habitats (e.g. sandy beaches or estuaries) acting
as barriers to dispersal of zoospores. Interestingly, there was isolation by distance within WA and SA but not
in NSW. These contrasting patterns may be explained by variation in strengths of the EAC and LC relative to
the reproductive seasonality of E. radiata (autumn and winter) with the EAC at its weakest and the LC at its
strongest during this period. Alternatively, the patchy patterns of genetic structure of E. radiata in NSW may be
due to eddies that promote non-linear dispersal in “leaps”, sourcing propagules from one area and depositing
them sometime later as eddies come ashore or disperse. Similarly, the northward flowing current that often
prevails inland off the NSW coast may allow dispersal of fertile drift material in a direction opposite to that of
the EAC, promoting greater connectivity.
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The plankton observing system for IMOS: 2. Zooplankton
from the Australian National Reference Stations

Coman, Frank*!, Claire Davies?, Anita Slotwinskit, Anthony J

Richardson'?

! CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland QId 4163
2 School of Mathematics and Physics, University of Queensland, St Lucia Qld 4077

Plankton respond rapidly to changes in ocean conditions making them invaluable indicators of ecosystem health
and environmental change. Globally, plankton time series have been used as baselines for answering questions
concerning effects of climate change, fisheries, eutrophication, pollution, and species introductions on marine
ecosystems. Australia is particularly depauperate in long-term plankton time series compared to the rest of the
world. The plankton observing system within IMOS has two components using different sampling platforms
and technology: the inshore component known as the Zooplankton National Reference Stations (ZooNRS);
and the offshore component known as the Australian Continuous Plankton Recorder survey (AusCPR). Here
we describe the coastal ZooNRS program, which comprises 8 stations that are sampled monthly by nets for
zooplankton biomass, species composition, and size spectra. ZooNRS is now operational and will provide
Australian scientists, policy makers, and marine managers with information on plankton changes in response to
climate variability and change, indices for fisheries management, a system for detecting harmful algal blooms,
a tool for validating satellite remote sensing products, and data to initialise and test ecosystem models.

Seasonal, inter-annual, and potential decadal changes in the
zooplankton community off Port Hacking, NSW

Coman, Frank?, Claire Davies*!, Jocelyn Delacruz?, David McLeod?, Tim
Pritchard?, Anita Slotwinski*, Anthony J. Richardson'?

1 CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland QId 4163

2 Department of Environment and Climate Change, NSW

8 School of Mathematics and Physics, University of Queensland, St Lucia Qld 4072
Frank.Coman@csiro.au

Plankton respond rapidly to changes in ocean climate making them invaluable indicators of ecosystem health
and environmental change. Australia is particularly depauperate in long-term plankton time series compared to
the rest of the world. The longest zooplankton time series in Australia is from Port Hacking (NSW). Here we
describe the community composition, and the abundance and seasonal cycle of key members of the zooplankton
assemblage over 7 years of monthly sampling from 2002-2008, and interpret changes in terms of inter- and
intra-annual climate variability. We then compare these data with zooplankton information collected in the
1930s from the same area to assess the potential effects of climate change on lower trophic levels in the
region.
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Predicting habitat usage of snapper across the inner
Hauraki Gulf, New Zealand, using species distribution
modelling tools

Compton, Tanya J**, Morrison, Mark?, Carbines, G* and Leathwick, JR*

! National Institute of Water & Atmospheric Research, Gate 10 Silverdale Road, Hamilton, 3216, New Zealand.

2 National Institute of Water & Atmospheric Research, 41 Market Place, Viaduct Harbour, Auckland 1149, New Zealand
% Stock Monitoring Services Ltd, PO Box 89234, North Shore 0742, Auckland, New Zealand

t.compton@niwa.co.nz

To fully understand the impacts of habitat change on fish distributions and abundance, a comprehensive
knowledge of the linkages between fish and local habitat features is required. As we often lack this information,
we may be failing to provide adequate protection to important fish habitats. In the inner Hauraki Gulf of New
Zealand, snapper (Pagrus auratus) dominate both recreational and commercial fishing catches; however, we
lack information on the habitat preferences of this commercially important species. Using a standard species
distribution modelling tools, the goals of this study were to (1) identify the physical and biological parameters
that best explain adult and juvenile snapper occurrence, and (2) to map predicted snapper occurrences across
large spatial scales. In addition, we examined whether dropped underwater video (DUV) measures could be
substituted and/or enhanced by acoustic methods (multi-beam sonar, digital side-can sonar). Our preliminary
results show that physical factors (e.g. depth, current speed and tidal phase) contribute most (~57%)
to predicted snapper occurrence. Biological variables are less important but benthic diversity is the most
important biotic factor. As physical factors, i.e. depth, current speeds and orbital velocity, are the dominant
predictors in our models of snapper occurrence, large spatial predictions are relatively straightforward within
a geographic context. Our results show that the use of spatial modelling techniques, which have the power to
combine a variety of physical and biotic parameters, can lead to the accurate characterization of fish habitats,
and by extension, will support their management.

Contrasting spawning strategies of small pelagic fish
around Australia

Condie, Scott*

CSIRO Wealth from Oceans Flagship, GPO Box 1538, Hobart Tas. 7001
scott.condie@csiro.au

Early life history strategies play an important role in recruitment of small pelagic fish. Analyses of potential
larval dispersion patterns based on oceanographic models suggest that species around Australia adopt strongly
contrasting spawning strategies. For example, blue mackerel (Scomber australasicus) spawn from June to
October on the east coast outer-shelf between 25°S and 35°S, leading to particularly strong offshore transport
and dispersion. The oceanographic conditions would allow eggs and larvae to be transported far offshore into
the oligotrophic Tasman Sea, a pattern which is reflected in the genetic homogeneity of eastern Australian
and New Zealand stocks. In contrast, sardines (Sardinops sagax) and anchovy (Engraulis australis) spawn
from January to March in the central and eastern side of the Great Australian Bight, where upwelling drives
high productivity and there is very limited offshore dispersion compared to other parts of the Australian
coastline.
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National marine connectivity based on the Bluelink
Reanalysis: Connle 2.0

Condie, Scott*, Phillip England, Mark Hepburn and Jim Mansbridge

CSIRO Wealth from Oceans Flagship, GPO Box 1538, Hobart, Tasmania 7001
scott.condie@csiro.au

Progress in developing a new version of the online connectivity interface known as “Connle” will be described.
Connle 2.0 is building on the existing Connle technology and the Bluelink Reanalysis (BRAN) products to
provide a sophisticated online tool for exploring oceanographic connectivity patterns throughout Australia’s
Ocean Territory and beyond. This version will provide more accurate estimates on the continental shelf; higher
spatial resolution; options for exploring connectivity below the surface layer; and an extended time series
(1992-2006). The existing functionality will be extended to allow users to estimate connectivity at arbitrary
time and space scales (limited only by the resolution and coverage of the underlying oceanographic information)
and incorporate a range of common biological behaviours that may influence transport (e.g. settling, vertical
migration, horizontal swimming). Awider range of options for representing statistical summaries of connectivity
patterns will also be developed.

Cross boundary carbon: stable isotope evidence from
estuaries

Connolly, Rod M*

Australian Rivers Institute — Coast & Estuaries, and School of Environment, Griffith University, Gold Coast, Qld 4222
r.connolly@griffith.edu.au

The potential mobility of carbon in aquatic systems means that primary production in one habitat can support
food webs in adjacent habitats. This has implications for the conservation of aquatic fauna, management of
protected areas and fisheries sustainability. Carbon isotopes have proved useful in studying trophic subsidies,
but the vastly different results from different locations around the Australian coastline have made it difficult
to draw general conclusions. | synthesise evidence from studies at different latitudes using a range of scales
to conceptualise an overarching model. In tropical waters, major estuarine habitats such as mangrove forests
subsidise coastal food webs. This outwelling occurs both via river discharge and ontogenetic migration of
abundant species such as prawns. In subtropical and temperate waters, the influence of river plumes is smaller.
Instead, organic matter transported from seagrass meadows supports food webs of major embayments. This
inwelling of organic matter is demonstrated in isotope studies of several economically important species and
their invertebrate prey. The relative contributions of seagrass itself and algae growing on seagrass are yet to
be determined. In some systems, isotope data show that animals obtain carbon from autotrophic sources in
their immediate surrounds, and there is little cross-boundary transfer of material. Shore crabs from subtropical
saltmarshes provide a good example, because their isotope signatures match that of the marsh grass (C isotope
value about -15 %o for both). Even in this system, however, energy is transferred to deeper waters, through the
series of predator-prey interactions known as trophic relay. The compilation of results from different studies
makes clear where further effort is required to fully test the model.
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Comparative analyses of phylogeography and population
structure reveal differences in connectivity among
congeneric species of wobbegong shark (Orectolobiformes:
Orectolobidae)

Corrigan, Shannon*!, Charlie Huveneers? and Luciano B. Beheregaray*

! Molecular Ecology Laboratory, Department of Biological Sciences, Macquarie University, Sydney, NSW, 2109
2 Sydney Institute of Marine Science, Building 22 Chowder Bay Road Mosman, NSW, 2088.
scorriga@bio.mq.edu.au

The elasmobranch fish are an ancient and evolutionarily successful vertebrate group. As ecologically diverse
top predators, they are able to occupy an array of habitats such that many species have broad distributions
and range widely. Consequently, population structure over spatial and temporal scales may be impacted by
a range of factors (eg. physical barriers, behaviour, selection and evolutionary history) and will likely vary
according to life history strategy. Despite these characteristics, elasmobranchs are relatively under-researched,
particularly in regard to genetic analyses of population connectivity and their recent evolutionary history.
Wobbegong sharks (Orectolobiformes: Orectolobidae) are one elasmobranch group that reflect these research
patterns. Wobbegongs are dorso-ventrally flattened, demersal sharks that are endemic to the western Indian and
eastern Pacific Oceans. They are commercially harvested on both the east and west coasts of Australia where
there is evidence to suggest that populations may be declining. Wobbegongs exhibit a K-selected life history
and therefore have limited capacity to endure fishing pressure which has prompted conservation concern for
this group. Sound management requires species-specific knowledge of wobbegong population structure and
dispersal patterns however, this information is currently lacking. This study aimed to address this void by
using a molecular approach to elucidate the phylogeographic history and population genetic structure of three
largely co-distributed wobbegong species — Orectolobus maculatus, O. halei and O. ornatus. In this seminar |
will present results based on samples that were collected from throughout the range of these three species and
information obtained from both mitochondrial DNA and nuclear Amplified Fragment Length Polymorphism
markers. Patterns of genetic variation in these species suggest recent evolutionary history and provide signal of
historical colonisations and vicariance. Interestingly, analyses of contemporary population structure revealed
some differences in the dispersal patterns of these congeneric and closely related species. These results
highlight the importance of employing comparative analyses of population structure in understanding marine
connectivity and will be discussed in the context of the evolution of this group of sharks and implications for
their conservation and management.

Connectivity and Scale in Cellular Automata Models of Marine
Habitat

Craig, Peter*

CSIRO Marine and Atmospheric Research, GPO Box 1538, Hobart 7001
peter.craig@csiro.au

Probably the simplest dynamic, spatially-explicit habitat models are stochastic patch occupancy models — or
SPOMs — represented in cellular automata or their (mostly) equivalent Markov chain form. In these models,
local connectivity is represented by neighbourhood rules, and remote connectivity by recruitment rules. The
rules are expressed through empirical parameters in the model that are usually evaluated from (often inadequate)
observation. The parameter values depend on the spatial and temporal resolution of the observations which,
somewhat counter-intuitively, must be faithfully reproduced by the discretisation in the model. The balance of
local and remote connectivity determines the inherent scales of the model - and hopefully of the real system -
including the spatial influence of, and time to recover from, external habitat disturbance.
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Are all sperm created equal?

Crean, Angela* and Dustin Marshall
School of Biological Sciences, University of Queensland, St Lucia Qld 4072
a.crean@uq.edu.au

Parental effects link the phenotype of generations over time. While it has long been recognised that females
can adapt their egg size, with subsequent effects on offspring fitness, it has only recently been discovered
that males may also show plasticity in their sperm traits. One group where selection for gamete plasticity is
expected to be particularly strong is broadcast spawning marine invertebrates (where both eggs and sperm are
released into the water column). These species face a range of fertilizing conditions - from sperm limitation
(where there are not enough sperm to fertilize all the eggs) to polyspermy (where multiple sperm penetrate an
egg, ceasing development). Therefore, we predicted that broadcast spawning males would adapt their sperm
traits to maximise their fertilization potential. To test this hypothesis, we manipulated the density of Styela
plicata (a solitary ascidian) for 1 month in the field, and compared sperm quality and fertilization success
between groups. Sperm from high density adults were larger and more motile than sperm from single density
controls. In addition, sperm from high density treatments were able to fertilize eggs for longer (increased
sperm longevity), and performed better (achieved higher percent fertilization) under high sperm concentration
conditions than sperm from low density males. Due to the strong effects on sperm quality found at fertilization,
we were further interested in whether sperm plasticity has any influence on offspring fitness. Therefore, we
repeated the experiments and measured early life history traits of subsequent offspring. Offspring of males from
high density environments had a lower hatching success, and took longer to hatch than low density treatments.
Hence, Styela plicata show a remarkable degree of plasticity in their sperm quality, with consequences for both
their fertilization success and early life history traits of their offspring.

Trophic linkages for the fish Pseudanthias rubrizonatus:
combining stable isotopes and gut contents to inform
feeding ecology

Cummings, David*!, Simpson, Steve!, Booth, David?, Lee, Raymond?® and
Pile, Adele!

1 School of Biological Sciences (A08), University of Sydney, Sydney, New South Wales
2 Department of Environmental Sciences, University of Technology, Sydney

¢ School of Biological Sciences, Washington State University, Pullman
david.cummings@bio.usyd.edu.au

Trophic connectivity is poorly understood in marine systems. The trophic linkages between organisms on deep
reefs is virtually unexplored. Pseudanthias rubrizonatus, is a common tropical deep reef fish species found in
Australia about which little is know, including its dietary preference and its trophic status. We sampled five
different populations of P. rubrizonatus from a series of deep, 80 to 150m, water artificial reefs on the NW
shelf of Australia. By analysing the gut contents and examining the stable isotope signatures of the specimens
collected, we have determined the trophic status and dietary preference of this species. Initial results reveal that
P, rubrizonatus are opportunistic predators, which display ontogenetic diet shifts.
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The application of multibeam acoustics to mapping seabed
habitats and predicting patterns of biodiversity

Daniell, James*

Geoscience Australia

Mapping the seafloor using multibeam sonar represents a major technological advance that has transformed
all disciplines of marine research in the past 10 years. A multibeam sonar map is viewed today as an essential
prerequisite to marine research. Data collected within Australia’s EEZ is used for a range of purposes, including
marine zone management, benthic habitat mapping, geoscience research, and maritime boundary delineation.
A major feature of multibeam sonar systems is their capacity to provide accurately co-located, high-resolution
bathymetry and seabed acoustic backscatter parameters that can indicate the morphology and texture of the
seabed. Acoustic surveys are typically ground-truthed using data from other survey techniques such as video,
grab and benthic sled. Data sets identifying seabed morphology and species composition are crucial for the testing
of surrogacy relationships between acoustic parameters and the occurrence of different benthic assemblages.
The complex relationship between seabed substrate and acoustic response poses a significant challenge to
developing meaningful, acoustic-based, products for marine zone management. However, the identification of
links between acoustics and biota can allow for rapid environmental assessments using multibeam sonar and
targeted biological sampling. This session focuses on research that uses multibeam bathymetry and backscatter
to develop geophysical surrogates for marine substrates and habitats. The methods used cut across a range
of scientific disciplines from texture analysis, geomorphology, multivariate statistics, spatial statistics, and
geographical information systems.

Seasonal, inter-annual, and potential decadal changes in the
zooplankton community off Port Hacking, NSW

Davies presenting Coman et al.
Refer Coman for abstract.

Macrozooplankton of the inshore waters of Christmas Island
(Indian Ocean) with specific reference to larvae of the red
land crab, Gecarcoidea natalis

Davies, Claire**? and Lynnath E Beckley!

1 School of Environmental Science, Murdoch University, 90 South Street, Murdoch WA 6150
2 CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland QId 4163
claire.davies@csiro.au

The red land crab, Gecarcoidea natalis, is endemic to Christmas Island in the Indian Ocean. Although the
biology of adult crabs, including the seaward migration and spawning, has been well studied the obligate
marine larval phase is poorly understood. Surface plankton tows using a 500 um net were conducted monthly
over 14 months, at three sites on the north coast of Christmas Island, to investigate the composition, abundance
and seasonal variation of the plankton and to ascertain the presence of red crab zoea in the plankton. Settled
volumes of plankton were generally low at all sites, typically <0.1 ml/m?3 of water sampled. However, at the
end of the south-east monsoon period when the South Equatorial Current was strongest, higher plankton
concentrations were attained (up to 1.9 ml settled volume /m? in September 2006). Brachyuran crab zoea were
found in the plankton samples throughout the year with the highest concentrations corresponding roughly to red
crab spawning times (up to 18 zoea /m?® water sampled). However, despite rearing some first stage zoea of red
crabs in an aquarium positive identification of red crab zoea in the plankton samples could not be confirmed.
The larval phase of the red crab remains elusive but some theories on retention of crab larvae will be discussed
relative to the known oceanography of the region.
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Testing the functional group concept: Polychaete effects on
sediment-water nitrogen cycling

De Roach*'?, Robert and Brenton Knott?

! Oceanica Consulting Pty Ltd, 99 Broadway, Nedlands WA 6009
2 School of Animal Biology, The University of Western Australia, 35 Stirling Highway, Crawley WA 6009
rob.deroach@oceancica.com.au

The concept of grouping together a set of species that have similar effects on ecosystem processes — a functional
group — was developed in an attempt to simplify the relationship between species diversity and ecosystem
functioning. In benthic environments, the concept has been applied to segregate groups of bioturbating fauna
to differentially elucidate impacts on biogeochemical processes such as sediment respiration, nutrient recycling
and organic matter mineralisation. In this respect, the functional group approach has been a highly useful
theoretical tool; however, the capacity to predict or assess practically sediment biogeochemistry based on
constituent faunal group composition, is questionable. For example, the concept may often not be applicable
at the species level due to intraspecific variation in habit of bioturbation; thus, a redefinition of the functional
group to include only a particular bioturbation habit, is required (with species capable of demonstrating more
than one habit). More problematically, it has recently been established that a particular bioturbation mode
does not have comparable effects on the biogeochemical processes in all benthic habitats. Any demonstration
of change in habit effect on the relevant subject ecosystem process defeats the very definition of a functional
group. Nevertheless, a further restriction of the functional group definition is possible: that being, a group of
alike faunal habits which, within a defined habitat or environmental setting, impart similar effects on ecosystem
functioning. In proposing discrete guilds of polychaete bioturbating habits for analysis of effect on sediment-
water nitrogen cycling, this paper: (i) explores the development of the functional group concept; and (ii) offers
a framework for empirically testing the usefulness of the latter-most definition.

Larval development, competence and settlement in the
haplosclerid demosponge Amphimedon queenslandica

Degnan, Bernard M*, Sandie M Degnan, Claire Larroux, Maely Gauthier

and Milena Gongora

School of Biological Sciences, University of Queensland, Brisbane Qld 4072
b.degnan@ug.edu.au

The demosponge Amphimedon queenlandica inhabits decaying rubble on the inner sandy flat of platform coral
reefs along the Great Barrier Reef and contains brood chambers throughout the year that consist of a oocytes, a
range of embryonic stages and larvae. Larvae can be induced to emerge from the adult by mimicking daytime
low tide conditions, when ambient water is typically warm and still. Here we show that, upon emergence, A.
queenslandica larvae swim between the shaded bottom and the fully exposed water column for 2 to 3 hours in
what appears to be an idiosyncratic pattern. During the period, these larvae are known to be strongly phototactic,
preferring dark and shaded conditions. After this time, the larvae are almost exclusively restricted to the shaded
bottom. They need to develop a further 2 to 4 hours before being competent to respond to inductive settlement
cues associated with a local crustose coralline alga, indicating that this sensory is ontogenetically regulated.
Larvae that contact this inductive substratum before developing competence become refractory to the cue, as has
been observed in a range of bilaterian larvae. From these and previous results, we infer that this demosponge’s
pelagobenthic life cycle is remarkably similar to many other metazoans, and includes developmental changes
in sensory systems that promote dispersal and settlement site selection. In the case of A. queenslandica, larvae
(i) display irregular vertical swimming behaviour for 2-3 hours after emergence, (ii) are negatively phototactic
for the first 12-24 hours and (iii) acquire competence to sense and respond to exogenous settlement cues only
after 4-6 hours of further development in the plankton.
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You are what you settle on: A molecular perspective of
larval-algal interactions driving benthic community structure
on coral reefs

Degnan, Sandie M* and Elizabeth A Williams

School of Biological Sciences, University of Queensland, Brisbane QId 4072
s.degnan@ug.edu.au

Marine communities are structured and connected primarily by larval colonisation. A huge proportion of
marine animal species have a biphasic lifecycle comprising a larval dispersal phase and a benthic adult phase.
A dispersal events ends when the larva detects and responds to a species-appropriate environmental cue —
often a form of alga - that induces settlement out of the plankton and metamorphosis into the adult form. The
interaction between animal larva and algal surface is intimate and crucial, both for the lifetime reproductive
success of an individual larva, and for shaping the benthic marine community to which they belong. In the
tropical abalone, Haliotis asinina, extensive variation in both rate and success of the metamorphic transition
is evident among abalone larvae exposed to different coralline species found in their native coral reef habitat.
We have identified some coralline algae species that induce as little as 0% of larvae to metamorphosis, and
others that induce as high as 100%. We also have isolated from H. asinina a suite of genes that are involved
in settlement and metamorphosis. From this foundation, we recently have made the surprising discovery of
extensive transcriptional variation among larvae induced to settle on different algal cues. Further, this variation
seems to correlate with both inductive effectiveness, and biomolecular composition, of the different algae.
That is, the developmental trajectory of any individual metamorphosing larvae is dependent on the cue that
has induced settlement — not all metamorphosing larvae are equal! We are now investigating this variation
more deeply with a view to better understanding the molecular basis of the larval-algal interaction, and the
ecological and evolutionary implications of plasticity in this interaction for the maintenance and evolution of
the populations.

High connectivity of fish farming habitats revealed by
aggregation, residence and repeated movements of wild fish
among farms

Dempster, Tim%?*, Ingebrigt Uglem?, Pal-Arne Bjgrn*
! SINTEF Fisheries and Aquaculture, NO-7465 Trondheim, Norway

2 Department of Zoology, University of Melbourne, Victoria 3010

% Norwegian Institute of Nature Research, NO-7485 Trondheim, Norway

* NOFIMA, NO-9291 Tromsg, Norway

dempster@unimelb.edu.au

Marine fish farms are widespread in coastal waters throughout the world, yet how they modify the movement
patterns of wild fish species is largely unknown. We determined the spatiotemporal distribution of saithe
(Pollachius virens) in a fjord system with intensive salmon cage aquaculture in Norway. Abundances of 8000-
18000 saithe were estimated around two salmon farms in the fjord using an underwater video system. Residence
of saithe around fish farms, movements among farms and throughout the fjord were studied using implanted
acoustic transmitters and an extensive array of automatic receivers. 63% of the saithe equipped with acoustic
tags were observed daily at any of the 3 farms in the fjord over a 3-month period. When resident at a farm,
saithe spent 8-10 h day? close to the sea-cages. Periods of residence at specific farms were interspersed with
rapid and frequent movements to adjacent farms 1.6 to 4.7 km away. Out of 24 tagged saithe, 15 moved among
farms 2-21 times during the 3-month period. If the movement patterns of the tagged fish are representative of
the movements of untagged saithe, we estimate that fish from two different farms made a total of 167112+41764
and 7768+1831 inter-farm movements during the 3-month period. Thus, fish farms should be considered as
connected not only through ocean currents, but also through wild fish movements. If saithe share pathogens
with farmed salmonids, their behaviours imply that they have the potential to act as vectors of diseases and
parasites among salmon farms and to adjacent wild fish populations.
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Coral reef fish use terrestrial cues to locate island homes

Dixson, Danielle L?*, Geoffrey P Jones'?, Philip L Munday*?, Serge
Planes?®, Morgan S Pratchett*?, Maya Srinivasan!?, Craig Syms! and
Simon R Thorrold*

School of Marine and Tropical Biology, James Cook University, Townsville Qld 4811
2 ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville Qld 4811

% Laboratoire Ecosystémes Aquatiques Tropicaux et Méditerranéens, UMR 5244 CNRS-EPHE-UPVD, Université de Perpignan,
66860 Perpignan Cedex

4 Biology Department MS # 50, Woods Hole Oceanographic Institution, Woods Hole, MA 0254, USA
danielle.dixson@jcu.edu.au

Coral reef fishes are increasingly thought to be capable of navigating back to their natal reefs following their
pelagic larval phase, but the mechanisms by which they do this are unclear. One hypothesis is larvae use
olfactory cues to navigate home or find other suitable reef habitats. Here we test the olfactory abilities of
Amphiprion percula (clownfish) larvae to discern alternative olfactory cues that may aid in settlement site
selection. In Kimbe Bay, Papua New Guinea, A. percula is found only on reefs surrounding with vegetated
islands. A series of experiments were carried out using paired choice flumes to evaluate the potential role of
water-borne olfactory cues in finding islands. Potential sources of olfactory stimuli that were tested included near
shore and lagoonal water, sediments, host anemones, conspecifics, and terrestrial leaf litter. Larval clownfishes
demonstrated high levels of olfactory discrimination and responded positively towards expected settlement
cues (e.g., host anemones). Interestingly, we found that A. percula respond very strongly to olfactory stimuli
associated with terrestrial leaves and hypothesize that these fishes may utilise chemical cues from terrestrial
leaf litter to locate reefs on which they settle. This previously unrecognised link between coral reefs and island
vegetation demonstrates the need for integrated management of coral reefs and associated terrestrial habitats.

IMOS: The bridge between bio-optical data and modelled
primary production

Doblin, Martina*!, Peter Thompson?, Christel Hassler!, Mark Baird??, lain
Suthers® and Peter Ralph!

! Plant Functional Biology and Climate Change Cluster, University of Technology, Sydney NSW 2007

2 CSIRO Division of Marine and Atmospheric Research, Hobart Tas. 7001

% School of Biological, Earth and Environmental Sciences, University of New South Wales, Sydney NSW 2052
martina.doblin@uts.edu.au

Marine primary production (PP) is a fundamental measure of the ocean’s capacity to convert carbon dioxide to
particulate organic carbon for the marine foodweb, and as such is an essential bulk property used in ecosystem
models to assess trophic dynamics. PP estimates are also required for quantifying CO2 flux, assessing export
production and production of climate-active gases, and on global scales, are critical for understanding climate
change impacts on phytoplankton growth. The traditional approach to measuring PP has been 14C incorporation.
Normally carried out during short-term incubations on board ships, there are relatively few estimates of PP in
Australian coastal waters, and the coverage is quite limited. With increasing need for PP data for a variety
of applications, IMOS provides a unique opportunity to develop suitable proxies for PP, and improve their
spatial and temporal coverage. The NSW node of IMOS is pursuing in situ approaches such as new-generation
fluorometers and other optical sensors that can be mounted on fixed and mobile platforms to provide data for
modelled PP estimates.
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GBROOS: The Great Barrier Reef Ocean Observing System
Doherty, Peter*, Scott Bainbridge, Craig Steinberg and Miles Furnas

Australian Institute of Marine Science, Cape Ferguson, Townsville Qld 4810
p.doherty@aims.gov.au

The Great Barrier Reef Ocean Observing System is a geographical Node of the Integrated Marine Observing
System (http://www.imos.org.au/) built with initial funding of $17.4 million ($5.2 million IMOS, $4.2 million
Queensland Government, $8 million from GBROOS partners). GBROOS will be a regional observing network
monitoring the western Coral Sea. GBROOS partners include AIMS, the Tropical Marine Network representing
four island research stations: Heron (University of Queensland), Lizard (Australian Museum), Orpheus (James
Cook University) and One Tree (University of Sydney), the Queensland Cyber-Infrastructure Foundation
(UQ) and the ARC Research Network for Intelligent Sensors, Sensor Networks and Information Processing
(University of Melbourne). The GBROOS mission is to document variability in currents and water chemistry
along the continental margin, and to provide observing infrastructure that will allow researchers to determine
the influence of these variations upon the performance of outer-shelf ecosystems. Apart from impacting GBR
ecosystems directly, the Coral Sea is the origin of the East Australian Current that impacts marine ecosystems
down the Eastern Seaboard as far south as Tasmania. GBROOS will collect measurements from ship-borne
sensors, oceanographic instruments moored on and off the shelf, upgraded remote sensing facilities in
Townsville covering sea surface temperature and ocean colour, and a unique wireless network installed at the
four island research stations. The latter will deliver some long-term monitoring of local marine climates but
will be based on plug-and-play technology allowing researchers to introduce specialised environmental sensors
to the network to collect continuous measurements in real-time from up to two-thirds of the GBR at the same
time. The wireless network (Facility for Automated Intelligent Monitoring of Marine Systems, FAIMMS) will
partner with international initiatives for long-term ecological monitoring of sensitive sites (ILTER) and/or the
application of wireless sensor networks to environmental monitoring, which involves cutting-edge technology
that promises to revolutionise this branch of science.

MangroveWatch in the Burnett Mary Region, Queensland

Duke, Norman* and Jock Mackenzie

University of Queensland, Centre for Marine Studies, Brisbane QId 4072
n.duke@ug.edu.au

Mangrove Watch is a new initiative for a locally directed community monitoring program in the Burnett Mary
— Hervey Bay region of Queensland. The program was proposed at recent regional workshops as a way forward
to address a general lack of whole estuary monitoring, and as a tool to engage and educate the local community
of the importance of mangroves, whilst providing useful information for coastal managers to improve the
protection of mangroves in the future. The outcomes would benefit all by improving our vulnerable natural tidal
wetland ecosystems so these useful habitats can continue providing us with a variety of ecological services —
remembering the saying, ‘No mangroves — no fish!’

Program and Abstract Book
92 AMSA2009 - Marine Connectivity Adelaide, South Australia. 5 - 9 July 2009



AMSA2009 ORAL PRESENTATIONS - Authors and Abstracts (alphabetically by author)

Large-scale dispersal and evolution of mangroves:
lessons about gene flow and connectivity amongst global
populations of Rhizophora

Duke, Norman

University of Queensland, Centre for Marine Studies, Brisbane QId 4072
n.duke@ug.edu.au

So many questions, so little time! While Rhizophora is the ubiquitous and typical mangrove genus dominating
tropical and subtropical intertidal habitats worldwide, we know surprisingly little about it - its species, its
intermediate forms, and their biogeography. From on-going assessments of morphological and genetic
characteristics, the genus appears to have relatively low divergence in morphological and genetic traits marked
not the least by distinct and widespread hybrid forms intermediate between each of just four moreorless
distinct species world wide. Two each are largely restricted to each of the global regions being the Indo West
Pacific (IWP) and Atlantic East Pacific (AEP). Furthermore, these regions have curiously similar phylogenetic
patterns in subspecific taxa. This presentation addresses such issues and offers recent updates and thoughts on
the global dispersal and evolution of this genus based on data from many locations worldwide.

RAD Biodiversity:Prediction of Rank Abundance Distributions
from Deep Water Benthic Assemblages

Dunstan, Piers K* and Scott D Foster?

1 CSIRO Wealth from Oceans Flagship and Marine Biodiversity Hub
2 CSIRO Mathematical and Information Sciences and Marine Biodiversity Hub
Piers.Dunstan@csiro.au

Rank Abundance Distributions (RADs) are a useful tool for understanding and managing biodiversity. Data
analytic methods to aid understanding of RADs were first suggested by Fisher in 1943 and Preston in 1948.
Subsequent development of new methods has been relatively static and no attempts have been made to
predict RADs, nor to relate them to meaningful aspects of biodiversity. We present a novel statistical method
for analysing and predicting RADs and used the fitted models to explore and predict biodiversity at large,
interpolated scales. The method is based on the joint distribution of total abundance , species richness and the
vector of abundances of ranked species. We fitted models to biological data collected from the sea floor off
the Western Australian coast from depths of 100m to 1500m and a latitudinal range of 22°S to 35°S, using
topographic and oceanographic data as explanatory variables. The fitted models are used to predict attributes of
biodiversity derived from RADs at a regular 0.01° grid over the sampled coastline across all depths from 100m
to 1500m. The analysis shows that benthic biodiversity is complex and varies with a range of covariates. The
Leeuwin current and Leeuwin undercurrent appear to be key structuring forces for the predicted biodiversity
attributes. The application of our method provides a rich and detailed description of biodiversity over 1500km
of coastline. The described statistical method is independent of location and can be used to describe and predict
RADS in any system where samples can be taken.
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Connecting beaches and offshore environments? Wrack as a
food source for beach and nearshore consumers

Duong, Stephanie*, Peter Fairweather and Rebecca Langley

School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001
Stephanie.Duong@flinders.edu.au

Accumulations of seagrass, macroalgae and other matter, collectively known as wrack, occur on many sandy
beaches. Wrack inputs can supply the bulk or even sole source of primary production on some beaches and
can provide an important potential food source and site for nutrient regeneration. In this study, we used stable
isotopes (6C and 6™N) to assess whether beach macrofauna or nearshore macro-invertebrates and fish might
rely on wrack as a source of nutrition. We sampled a total of 15 beaches across 3 bio-geographical regions of
South Australia (Metropolitan Adelaide, Fleurieu Peninsula and South East regions) in winter and summer
of 2007. We collected wrack, beach macrofauna and nearshore invertebrates and fish from each beach. Our
results indicated that seagrass wrack did not provide a food source for any of the consumers found in this
study but algae, particularly brown algae (including kelps), appeared to be potential sources of nutrition for
consumers such as amphipods and dipterans. Predation on these consumers by predators such as staphylinid
beetles and nearshore fish and crabs may also facilitate the incorporation of organic matter into higher trophic
levels. Wrack thus provides a pathway for the transfer of allochthonous organic matter and nutrients from
offshore algal reefs into primary- and higher-level consumers in sandy beach and nearshore ecosystems.

Ecological effects of fishing as assessed by underwater
visual surveys of marine protected areas by volunteer divers

Edgar, Graham*, Neville Barrett and Rick Stuart-Smith

Tasmanian Aquaculture and Fisheries Institute, University of Tasmania, GPO Box 252-49, Hobart Tas 7001
g.edgar@utas.edu.au

We investigate changes associated with protection from fishing in marine protected areas (MPAs) using
continental-scale data produced by volunteer divers. During underwater visual censuses of fishes and macro-
invertebrates, skilled volunteer divers typically produced data comparable to data produced by experienced
scientists in less than 10 training dives when guided by experienced researchers. Based on data compiled by
volunteer divers in and near eleven MPAs distributed around 5000 km of the Australian coastline, consistent
differences were evident between temperate and subtropical reef communities in ‘no-take’ sanctuary zones
compared to adjacent fished zones. Sites in sanctuary zones had significantly more large (>30 cm) fishes and
total fish biomass than nearby fished reference sites. Recently-declared MPAs generally had lower fish biomass
than in external reference sites, a likely consequence of biases in reserve selection to avoid locations with
high densities of fishery resources. Higher-order trophic changes in reef communities apparently continue to
manifest in MPAs for at least two decades, the age of the oldest MPAs, precluding any assessment of the full
impacts of fishing on coastal reefs. Thus, the full ecological effects of fishing still remain unknown.
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‘Shared Seas’: Addressing Connectivity and the Trans-
Boundary Challenges of Marine Conservation in the
Northern Territory & Arafura-Timor Seas

Edyvane, Karen

Department of Natural Resources, Environment, the Arts and Sport, Arafura Timor Research Facility, Casuarina NT 0811
Karen.Edyvane@nt.gov.au

The Northern Territory (NT) maritime estate is situated in a region of global marine biodiversity. Along
the Territory coast, shallow, continental shelves (ie. Arafura Shelf, Sahul Shelf), semi-enclosed gulfs (ie.
Gulf of Carpentaria, Joseph Bonaparte Gulf), and also sea level changes, have resulted in strong, regional-
level connectivity in oceanographic processes and biodiversity, particularly, in the movements of pelagic and
migratory species. Despite encompassing some of Australia’s most remote and sparsely populated coastlines —
marine biodiversity (particularly wetlands, coral reefs, protected species and fisheries) in this region face major
threats from climate change and also, illegal and unregulated activities in the Arafura-Timor region - illegal
fishing, the impacts of marine debris and introduced pests/diseases. Not surprisingly, marine conservation in
the NT also faces management challenges characteristic of many remote regions in Australia, including the
lack of baseline information, limited marine policies and strategies, lack of marine conservation planning,
limited capacity and resources, and low public awareness. These challenges are significantly compounded in
the NT by the high level of connectivity in the Arafura-Timor Seas and also highly complex, socio-cultural
and legal issues. Unlike any other jurisdiction in Australia, marine conservation in the NT needs to address
the complex issues associated with both, indigenous rights and interests and also, the trans-boundary issues
in the region (ie. illegal fishing, marine pollution, biosecurity, loss of protected species, habitat degradation,
poverty alleviation, economic development and food security). The presentation will introduce the Marine
Biodiversity Branch (Department of Natural Resources, Environment & the Arts) and outline current
directions, programs, partnerships, priorities and latest progress in marine biodiversity and wildlife research,
monitoring and planning in the NT and also, the broader, Arafura-Timor region. For more information on the
programs/projects of the Marine Biodiversity Branch, see: http://www.nt.gov.au/marine.

Coastal and Marine Research in Timor Leste — Research for
Conservation, Sustainability and Human Development

Edyvane, Karen*!, Shane Penny?, Ray Chatto?, Kiki Dethmers!, Guy
Boggs?, Peter Brocklehurst?, lan Cowie?, Neil Smit!, Juno Rouwenhorst?,
Mark Meekan?, Celestino de Barretto?*, Jose Monteiro*, Narciso de
Carvalho?

! Department of Natural Resources, Environment, the Arts and Sport, Arafura Timor Research Facility, Casuarina NT 0811
2 Charles Darwin University, Casuarina NT 0909

8 Australian Institute of Marine Science, Arafura Timor Research Facility, PO Box 41321, Casuarina NT 0811

4 Ministry of Agriculture, Forestry and Fisheries, Mandarin, Dili, Timor Leste

Karen.Edyvane@nt.gov.au

The maritime estate of the world’s newest sovereign nation, Timor-Leste, encompasses over 700 km
of coastline (and the islands of Atauro and Jaco), within a region of globally-significant tropical marine
biodiversity. Situated just 500 km offshore from Australia, there are also high level of regional connectivity
(eg. pelagic fisheries, marine wildlife), particularly on the Timor Shelf. Struggling from decades of occupation
and political instability, Timor Leste is also among the 20 poorest countries in the world. With a population of
~ 1 million and some of highest levels of population growth, infant mortality, malnutrition, unemployment,
illiteracy and food insecurity in the South East Asia — human development remains a major challenge for
Timor Leste. With many coastal communities (~94%) highly dependent on coastal resources - knowledge of
the distribution, nature and ecological condition of coastal and marine biodiversity and resources is essential
to underpin conservation, planning and sustainable use and also, regional economic development (particularly
fisheries, aquaculture and coastal-marine ecotourism). While information on marine biodiversity and marine
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resource use is lacking, current trends in rates of uncontrolled mangrove (and forest) deforestation, soil erosion,
are of major concern. With this major sustainability and development challenge, in 2006, the Timor Leste
Government funded a major collaborative, multi-disciplinary coastal-marine research and training program
with researchers from Australia, particularly the Northern Territory (NRETAS, CDU, NT Fisheries, AIMS,
ANU). A total of 6 projects have been funded covering a range of activities: coastal-marine inshore habitat
mapping; Marine Protected Area planning; marine wildlife surveys (cetaceans, turtles, dugongs, crocodiles,
sharks/rays); identification of coastal-marine ecotourism values; fisheries development; and investigations into
catchment practices effects on riverine, estuarine and marine productivity. Research to-date has (i) mapped
(and surveyed) the coast of Timor Leste (at a scale of 1: 100,000), identifying 7 coastal and 6 subtidal habitats
classes; (ii) confirmed the importance of the Wetar and Ombai Strait (and Sawu Sea) as a globally significant
migratory corridor for marine wildlife; (iii) identified key coastal-marine biodiversity, natural heritage and
cultural values, particularly within the proposed Nino Konis Santana Marine Park; (iv) and documented
the current and historical impacts of soil erosion (from poor catchment practices and land degradation) on
coastal productivity. The presentation will report on the latest progress (and highlights) of these projects and
also, future research (and training) directions, priorities, particularly with respect to recent regional marine
conservation initiatives (ie. UN GEF-funded, Coral Triangle Initiative and the Arafura-Timor Seas Ecosystem
Action Plan).

Silicon isotopic fractionation in marine sponges: A new
model for understanding isotope fractionation in sponges
and diatoms

Ellwood?, Michael J*, Martin Wille?, Jill Sutton?, William Maher?, Stephen
Eggins' and Michelle Kelly?

1 Research School of Earth Sciences, Building 47, Daley Road, Australian National University ACT 0200 Australia

2 Ecochemistry Laboratory, Institute for Applied Ecology, Faculty of Applied Science, University of Canberra, Canberra ACT 2601

3 National Centre for Aquatic Biodiversity & Biosecurity, National Institute of Water & Atmospheric Research (NIWA) Ltd,
Auckland, New Zealand

michael.ellwood@anu.edu.au

The modern Southern Ocean plays a pivotal role in determining the air-sea balance of CO, and global
biological production. However, there is debate regarding nutrient utilisation in Southern Ocean surface
waters and how this transfers through to the deeper Southern Ocean, especially during the past. To fill this
gap by we have determined the silicon isotope (6*°Si) composition of deep-sea sponges collected from near
Antarctica, subantarctic waters (Tasmania Seamounts) and subtropical waters north of New Zealand with the
aim of developing a new palaeco-nutrient proxy. For deep-sea sponges, 6*Si values vary widely between 0.87
%o and -3.40 %o (vs NBS28). Depth profiles show that sponge 3*°Si compositions trend to lighter values with
increasing depth. This is exemplified by sponges from the Tasmania Seamounts which vary from 0.87 %o to
-3.13 %o over a depth range from 100 to 1200 m. We find that silicon isotope fractionation (6*°Si sponge - 5*°Si
seawater) varies with seawater silicon concentration, with more fractionated (lighter) isotope values being
associated with specimens collected from waters high in silicon. A mass-balance based model for silicon isotope
fractionation is consistent with 6*°Si fractionation being driven by changes in the difference between the silicon
influx and efflux from the sponge. At higher seawater silicon concentrations efflux is correspondingly higher,
and with *°Si having a greater internal fractionation, this results in lighter *°Si spicule values. This model can
also explain 8*°Si fractionation in diatoms, and may be used to reconstruct past seawater silicon concentrations
from the 3*°Si signature of fossil sponges and diatoms.
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South Australian marine protected areas and landward
boundaries — lessons learnt

Emmett, John*, Alison Wright, Rosemary Paxinos, Sarah Bignell,
Sheralee Cox, Dimitri Colella, Robyn Morcom

Department for Environment and Heritage, Coast and Marine Conservation Branch, 1 Richmond Road, Keswick SA 5035

In January this year the South Australian government released outer boundaries for a network of 19 new
multiple-use marine parks within State waters. The parks form a linked network from border to border and
include examples of marine habitats from all of the eight Marine Bioregions identified for South Australia. In
identifying the network of marine park boundaries, the landward limit of each marine park was median high
water (MHW). In concert with the design principles used to develop the network it was deemed important
that marine parks should be extended landward where the linkages between nearshore waters and coastal
habitats play an important role in determining and maintaining marine ecosystem function, and providing
resilience in the future to impacts of climate change, particularly sea level rise. The landward extent of
the boundaries for each marine park was determined by assessing the availability of Crown Land parcels
adjacent to each marine park, paying particular attention to the concepts of connectivity and linkages,
resilience and vulnerability, and ecological importance of the interface between the coastal terrestrial and
marine environments. The creation of landward boundaries allowed whole ecosystems or habitats to be
incorporated within the marine park’s network. Here we discuss the development of the landward boundaries
in terms of their delivery against the design principles, IMCRA bioregions, on-ground management, and
limitations on the process.

Using Oceanscape Genetics to test predicted Patterns of
Connectivity from the oceanographic modelling of larval
Dispersal

England, Phillip R*!, Deryn Alpers?, Oliver Berry?, Chris Burridge?,

Rasanthi Gunasekera', Thomas Wernberg*

1 CSIRO Marine & Atmospheric Research, Castray Esplanade, Hobart Tas. 7000

2 CSIRO Marine & Atmospheric Research, PMB 5, Wembley WA 6913

% School of Zoology, University of Tasmania, PB 5, Hobart Tas. 7001

* Centre for Ecosystem Management, Edith Cowan University, 270 Joondalup Drive, Joondalup WA 6027
phillip.england@csiro.au

We are combining modelling tools from physical oceanography with molecular ecology and “oceanscape”
genetics to investigate how the hydrodynamics of Australian waters determine the spatial and temporal
connectivity of marine populations and ecosystems. Three dimensional particle dispersal modelling based
on the CSIRO/Australin Navy BlueLink Reanalysis product is being used to generate predictions of
connectivity as a function of larval dispersal and migration. Microsatellites and intronic DNA sequence is
then used to test these predictions by characterising spatial genetic patterns and parameters. We are applying
this combined approach in a comparative study of connectivity in sea urchins in southwest WA, in a study
aimed at informing management of WA’s iconic recreational dhufish fishery and in a study of connectivity
among deep seamount benthic invertebrates.
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The role of salps in marine food webs: Looking forward to a
gelatinous future?

Everett, Jason*!3, lain Suthers'3, Mark Baird??

1 School of Biological Earth and Environmental Science, University of NSW, Sydney NSW 2052
2 School of Mathematics and Statistics, University of NSW, Sydney NSW 2052

¢ Sydney Institute of Marine Science, Mosman NSW 2088

Jason.Everett@unsw.edu.au

As the fastest growing multicellular animals on the planet, with rapidly sinking faeces and a comparatively
large size, salps have a major role in the ocean’s carbon flux. Salps are relatively unstudied in Australian waters
since the work of Heron and others over 20 years ago. During October 2008 we sampled cold-core eddies
in coastal-upwelling and offshore waters of the Stockton Bight, NSW, in order to examine the abundance
and distribution of salps and the associated zooplankton community composition. Dense blooms of Thalia
democratica were observed in an offshore and especially a coastal eddy of the East Australian Current. Using
a similar net, the densities observed seen in 2008 are up to 10 times greater than those seen during extensive
surveys undertaken between 1938-1942 by Harold Thompson. Increasing salp abundance, a predicted outcome
of warming oceans, has been observed in other waters around the world, most notably in the Southern Ocean
where salps are displacing krill. Of concern to world fisheries is the relatively low nutritional value derived
from eating salps in comparison to the displaced crustaceans such as krill and copepods.

Predicting Changes to Seascapes under Future Climate, with
the Coorong as a case study

Fairweather, Peter* and Rebecca Lester
School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide 5001

peter.fairweather@flinders.edu.au

The marine and estuarine ecosystems of South Australia are likely to alter significantly in response to a changing
climate, but also in response to managerial decisions we make. The allocation of fishing effort is an example
of one such decision. We summarise some projections on a state-wide basis for how different components of
these ecosystems may be expected to change. We anticipate that tropical elements will expand in range but
cold-temperate communities will contract or disappear from South Australia. As a specific example, we have
modelled the ecosystem states of the Coorong and the Murray Mouth. We combined biological and physico-
chemical components of an ecosystem into co-occurring units (termed ecosystem states) with well-defined
thresholds between them. Predictions were then made using time series of inputs from modelled water flows
and other predictors. Using this model, we will discuss the likely implication of a range of climate change and
management scenarios, highlighting the potential impact on the commercial fishing opportunities. Specifically
we will discuss the potential sensitivity of the fishery to climate changes versus various management options.
Understanding these possible future changes should allow the industry to adapt before climate change reduces
the sustainability of the industry.
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The Leeuwin Current and the oligotrophic marine
environment off the west coast of Australia

Feng, Ming*!, Anya Waite?, Peter Thompson?®

! CSIRO Marine and Atmospheric Research, Floreat WA
2 University of Western Australia, Crawley WA
8 CSIRO Marine and Atmospheric Research, Hobart Tas.

Ocean circulation off the west coast of Australia is dominated by the anomalous poleward flowing eastern
boundary current, the Leeuwin Current. The Leeuwin Current suppresses upwelling and causes the
oligotrophic marine environment off the coast. The strength of the Leeuwin Current and the associated
mesoscale eddy field are both strong during the austral winter and weak during the austral summer on
the annual time scale, and are strong during the La Nifia years and weak during the El Nifo years on the
interannual time scale. It has been hypothesized that the Leeuwin Current and its eddy field play important
roles in driving the cross-shelf exchange and vertical mixing of water properties, and hence the primary
production in the upper ocean and fisheries recruitments, off the west coast of Australia. Observations of
the Leeuwin Current system have been mostly relying on remote sensing and coastal sea level data, as well
as synoptic shipboard surveys, which are reviewed in this presentation. The Western Australian Integrated
Marine Observing System (IMOS) provides for the first time the full 3-dimensional monitoring of the
Leeuwin Current system from intra-seasonal to interannual time scales. The IMOS data will be used to
quantify the roles of the Leeuwin Current system in the biogeochemistry and the climate impacts on marine
ecosystem off the west coast of Australia.

Modelling Interaction and Connectivity of Physical-
Biological Processes in Marine Systems

Fennel, Wolfgang

Leibniz Institute of Baltic Sea Research, University of Rostock, Germany

Modelling marine systems involves two pillars: circulation models which describe transport, dispersion and
retention of water masses and materials in the waters, and biological models, which describe how matter is
passed along the food web. Marine ecosystem models are broadly divided into two branches - biogeochemical
and fish production models. Biogeochemical models ‘see’ fish only implicitly in terms of mortality rates,
while fish production models receive prescribed amounts of food, e.g. copepod biomass, from the lower
food web. To address the interaction and connectivity within the food web and of the food web and the
physical processes new generations of models are needed to link the two model branches interactively. The
state of the art circulation models have reached a level of remarkable realism, while models of the whole
food web are still in an early stage. Coupling of physical and food web models is an important issue, offering
the potential to explore scenarios of how marine systems may develop in response to anthropogenic forcing
(e.g. fishery exploitation, riverine loads) and changing climate (temperature, precipitation-evaporation
patterns, wind stress curls). The talk will address opportunities and limitations of this development.
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Benthic ecosystem engineers: contrasting roles of
seagrasses and the invasive seaweed Caulerpa taxifolia

Fernandes, Milena* and Marty Deveney

SARDI Aquatic Sciences, PO Box 120, Henley Beach SA 5022
fernandes.milena@saugov.sa.gov.au

Caulerpa taxifolia is an invasive green alga that has colonised large areas in the Mediterranean, with smaller
invasions on the US west coast, as well as the east coast of Australia and South Australia. In this work, we
were interested in identifying the major changes occurring in sediment chemistry and morphology when
switching substrate cover from the native seagrasses typical of these regions to this invasive species. Sediments
were collected from two Zostera muelleri and two C. taxifolia beds in the Port River-Barker Inlet system off
Adelaide, South Australia. Samples were taken from 4 sites with varying distances from the bed edge: at least
1 m inside, 10 cm inside, 10 cm outside, and at least 1 m outside. Vegetated sediments were finer, with Zostera
beds trapping more silts and retaining more water than Caulerpa beds. Organic matter in the Caulerpa beds
was quickly remineralized by microbial activity, leading to anaerobic conditions and the release of ammonium
and sulfides in sediment porewaters. In contrast, sediments covered by Zostera had lower bacterial sulphate
reducing activity and acted as a long-term sink for organic carbon and nitrogen. These changes in sediment
characteristics are likely to have an impact on the role of vegetated sediments on water column nutrient
dynamics, and as a refuge for animal life (e.g. through changes in grainsize, toxicity) or as a source of energy
to support secondary production and connectivity (e.g. through changes in the nutritional value of detritus).

Habitat Use and Residency Patterns of Grey Reef Sharks
(Carcharhinus amblyrhynchos) at the Rowley Shoals,
Western Australia

Field, lain?*, Mark Meekan! and Corey Bradshaw?

1 Australian Institute of Marine Science, Darwin Office, PO Box 40197, Casuarina NT 0810
2 School for Environmental Research, Charles Darwin University, Darwin NT 0909

3 Research Institute for Climate Change and Sustainability, School of Earth and Environmental Sciences, University of Adelaide,
Adelaide SA 5005

iain.field@gmail.com

Grey reef sharks are large marine predators found on coral reefs throughout the Indo-Pacific. Despite their
large size and high relative abundance, little is known about their ecology, especially their movement patterns.
Between December 2007 and November 2008, we examined the habitat use and residency patterns of these
sharks at the Rowley Shoals, a chain of three coral reef atolls approximately 250 km off the NW coast of
Western Australia. At Imperieuse Reef, seven Vemco VR2w receiver stations (VEMCO, Halifax, Nova Scotia,
Canada) were deployed and 13 sharks fitted with Vemco V9 transmitters. At Clerke Reef, six receivers were
deployed and 16 sharks fitted with transmitters, while at Mermaid Reef two receivers were deployed and 6
sharks fitted with V9 transmitters. At all reefs the receivers were moored at various locations within the lagoons
and around the reef slope. Thirty one of the 35 sharks deployed with transmitters were detected after release
and over 11 months the receiver stations recorded over 32000 recaptures. The period over which sharks were
detected ranged from 51 to 323 days. The receiver stations on the outside reef habitat had far great numbers
of detections compared to the lagoon habitat. There was also some evidence to suggest diurnal habitat use. We
discuss within- and between-reef movement, migration and habitat use and the implications for management
of shark populations.
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Modelling the connectivity of New South Wales marine
parks

Figueira, Will*!, Alan Jordan?, Peter Davies?, Tim Ingleton?, Edwina
Mesley?

1 University of Sydney, School of Biological Sciences, Marine Ecology Laboratories (A11), Sydney NSW 2006
2 NSW Department of Environment and Climate Change, PO Box A290, Sydney South NSW 1232

Marine parks have demonstrable benefits to local biodiversity due to increases in both the size and abundance
of resident species. The overall response of coastal ecosystems to these local effects, however, will ultimately
be mitigated via metapopulation level processes and the patterns of connectivity inherent to them. In this
study we model the connectivity of rocky reef habitats within and adjacent to the existing network of NSW
marine parks to better understand the relative strength of local versus distant connectivity, and importantly,
the temporal stability of these patterns. We employ an advective/diffusive lagrangian approach driven by
Bluelink current data with included larval behaviour to simulate connectivity patterns for snapper (Pagrus
auratus) during the spawning season (Aug — Nov) over a 10 year period from 1995 to 2005. Results indicate
relatively high levels of local retention on average and while some connectivity linkages proved highly
ephemeral, others were consistently strong. The strength and consistency of connectivity patterns as derived
from modelling studies such as this will ultimately allow for a more rigorous assessments of the larger-scale
benefits of various reserve network placement scenarios.

The ecology of hydroids on man-made structures in Port
Phillip Bay, Australia

Fitridge, Isla

Department of Zoology, University of Melbourne, Parkville Vic. 3010
ifitridge@pgrad.unimelb.edu.au

Hydroids (Cnidaria:Hydrozoa) are a frequently abundant component of marine sessile communities associated
with natural and artificial habitats. Many hydroids have the potential for economic impacts through extensive
fouling of piles, pontoons, mariculture installations, aquaculture facilities, power stations and vessel hulls.
Unfortunately, they are often overlooked in ecological studies. My PhD research examines the hydroid fauna
associated with man-made structures in Port Phillip Bay (PPB), Victoria, how these hydroid communities are
composed (native and non-indigenous species), and how they change temporally and spatially with regards
to larval recruitment and the presence, absence, growth and fertility of adult colonies. It represents the first
documented assessment of the hydroid fauna of this region. The study also examines the role of hydroids as
fouling species within mussel culture operations. Filamentous materials such as hydroids are known to provide
an attractive settlement surface for juvenile mussels (spat), and the presence of a non-indigenous hydroid
(Obelia dichotoma) on mussel ropes in the bay has been noted to substantially increase mussel spat yields.
Ironically, another non-indigenous hydroid (Pinauay crocea) is emerging as problematic to local farmers by
heavily fouling mussel ropes and the shells of adult mussel stock. The economic losses for farmers in the bay
could be substantial in terms of lost stock, increased operating costs and the inability to catch adequate spat.
The detrimental effect of hydroid fouling within mussel culture operations has been documented overseas,
yet there remains little research on the nature of the relationship between hydroids and juvenile/adult mussels,
nor of their ecology and role as fouling and aquatic invasive species. Preliminary data are presented that
illustrate the spatial and temporal variation in resident adult hydroid colonies and larval recruitment around
PPB, the dominance of non-indigenous hydroid species within the population and the implication of this on
local aquaculture facilities.
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Use of risk assessment within an ecosystem based fisheries
management framework to provide practical advice on the
management priorities generated by climate change

Fletcher Rick*, Jenny Shaw' and Dan Gaughan'

!Department of Fisheries, Western Australia, Locked Bag 39, Cloisters Square WA 6850
Rick.Fletcher@fish.wa.gov.au

Within WA, we are currently trialling the use of fishery assessments at the bioregional level, termed Ecosystem
Based Fisheries Management (or EBFM) to collectively assess all fisheries related activities and all external
impacts on the ecological assets within each of the four marine bioregions in WA. This is being done to
ensure that given these cumulative impacts regional objectives will still be met. This process uses a newly
developed EBFM framework which generates a set of component trees that identifies all of the relevant EBFM
(ecological, social and economic) issues for each of the priority bioregions. Using risk assessment, a refined
list of priority issues is generated for where management actions at a regional level are required. Methods have
been developed to discriminate the potential longer term risks associated with climate change compared to the
shorter term risks currently facing the ecosystems, habitats and target species in these regions.

Scouring the Southern Ocean: Kelp Genetics reveals Effects
of Subantarctic Sea Ice during the Last Glacial Maximum

Fraser, Ceridwen; Nikula, Raisa; Spencer, Hamish; Waters, Jonathan*

Department of Zoology, University of Otago, Dunedin, New Zealand 9016
jon.waters@otago.ac.nz

We present a genetic analysis of population connectivity in southern bull kelp, Durvillaea antarctica. The
end of the Last Glacial Maximum (LGM) dramatically reshaped southern temperate ecosystems, with marine
biota recolonizing ocean abitats freed by retreating sea ice. The extent of sea ice in the Southern Hemisphere
during the LGM has, however, yet to be fully resolved, with most palacogeographic studies suggesting only
minimal or patchy ice cover in subantarctic waters. Our genetic analyses of the widespread D. antarctica
provide compelling evidence for persistent ice scour affecting subantarctic islands during the LGM. Using
mitochondrial and chloroplast genetic markers (COI; rbcL) to genetically characterize some 300 kelp samples
from 45 Southern Ocean localities, we reveal a remarkable pattern of recent recolonization in the subantarctic.
Specifically, in contrast to the marked phylogeographic structure observed across coastal New Zealand and
Chile (10- to 100-km scales), subantarctic samples show striking genetic homogeneity over vast distances
(10,000-km scales), with a single widespread haplotype observed for each marker. From these results, we
suggest that sea ice expanded further and ice scour during the LGM impacted shallow-water subantarctic
marine ecosystems more extensively than previously suggested. These results underline the importance of both
biotic and abiotic factors in determining population connectivity in the marine environment.
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Integrated Coastal Planning To improve Bio-security of
Marine Parks and the Environment

Gannon, Vincent

Victorian Abalone Divers Association Inc., RMB 2200, Portland 3305 Vic
vin@vada.com.au

Throughout the 1990°s consultation into the development of Marine Parks and the Aquaculture industry in
Victoria occurred. By 2002, 13 National Marine Parks and 11 sanctuary zones were established, along with
a number of aquaculture zones. With many government departments, including DPI, EPA, DSE, Coastal
Councils, local governments all having some role in coastal development, regulation and protection of
the marine ecosystems, development of aquaculture and implementation bio-security and environmental
safeguards. In late December, 2005, an unknown disease broke out on Victorian abalone aquaculture farms,
with the disease being gazetted as an exotic a short time after discovery, the untreated effluent outflows were
allowed to continue unabated into the marine environment. By mid May, 2006 the disease had escaped the
land based aquaculture farm and infected wild abalone with devastating results. 9 months later, AVG had
devestated abalone populations in the Merri Sanctuary. By December, 2007 the virus had spread along the
coast to decimate populations in the Discovery bay Marine Park and by April, 2008 abalone in the 12 Apostils
Marine Park suffered a similar fate. While these marine parks and sanctuaries were up to 100 km from the
original discharge point, natural movement, human activity and lack of action saw abalone populations and
the ecosystem suffer. As the disease continues to spread, and now 290 km of coast infected, all Marine Parks
are in danger. What has been learnt? Could this happen again? Are our marine parks really safe from untreated
effluent discharges? Is there a need to rethink how we design and implement our coastal strategies and how we
approach disease incursions and responses into the future? The recent Equine Influenza and other land based
disease outbreak showed us the efficacy in well timed, co-ordinated strategies. Can we apply these lessons and
what needs to change to improve the protection and viability of our marine environments?

Can an introduced pest be an integral carbon source for
estuarine production?

Gaston, Troy

National Centre for Marine Conservation and Resource Sustainability, Australian Maritime College, Launceston TAS 7250
t.gaston@amc.edu.au

Rice grass (Spartina anglica) has been a significant component of the Tamar Estuary since its introduction
in the 1940’s, and extensive beds are now found along almost the entire length of the estuary. Furthermore,
the Rubicon and Brid Estuary’s in northern Tasmania also have infestations of rice grass. In its natural
setting, Spartina is a significant source of carbon for estuarine food webs. In this study, another introduced
pest, the pacific oyster (Crassostrea gigas) is used as an indicator of carbon source in Tasmanian estuarine
environments. Oysters were collected at monthly intervals from three (3) sites within four (4) estuaries: Tamar
(large infestation), Rubicon (moderate infestation), Brid (small infestation) and the Mersey (no infestation)
Estuary. The condition of oysters (tissue weight, shell volume) was assessed and the stable isotope composition
of putative food sources (SPOM, rice grass, terrestrial vegetation) and oysters determined. Preliminary results
indicate that oysters potentially obtain more than 45% of their nutrition from rice grass. In estuaries with
moderate infestations, nutrition is predominantly from terrestrial sources, however, rice grass contribution
is approximately 20%. In estuarine systems with no rice grass, terrestrial vegetation is the dominant carbon
source. Since rice grass can provide a substantial proportion of the carbon to an estuary, its removal could
lower secondary production. Current field studies are investigating the change in reliance upon rice grass
following its removal from a system (targeted eradication programs). This study represents the first step in
identifying the relative trophic importance of an introduced pest to an estuarine food web and results will
provide natural resource managers with a better understanding of ecosystem functioning.
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Modelling blue whale feeding habitat off south-east
Australia

Gill, Peter*'2, Margie Morrice!?, Brad Page®, Rebecca Pirzl?, and
Michael Coyne*

! Blue Whale Study Inc., C/- PO, Narrawong Vic. 3285

2 Whale Ecology Group, Deakin University, PO Box 324, Warrnambool Vic. 3280
8 SARDI Aquatic Sciences, 2 Hamra Ave, West Beach SA 5024

4 Duke University, Durham NC 27708 USA.

Blue whales Balaenoptera musculus are enormous predators with very high daily energetic requirements.
Worldwide they have evolved a strategy of rapid movement between dense patches of their favoured
euphausiid prey (krill), and they are regarded as an indicator species of highly productive frontal or upwelling
zones. Off south-east Australia between November-May, blue whales forage for the abundant neritic krill
Nyctiphanes australis along the continental shelf from Bass Strait to the GAB, a region characterised by
shelf-break upwelling associated with the Flinders Current. Using aerial survey sightings data from six
seasons (2001-02 to 2006-07) we have modelled blue whale feeding habitat using a range of environmental
parameters, the first time habitat has been modelled for this species.

Marine connectivity of high trophic level predators in the
eastern Great Australian Bight: linking spatial and temporal
use to regional oceanographic features

Goldsworthy, Simon*!, Brad Page*,Alastair Baylis'?, Natalie Bool*?, Robin
Caines’?, Kerryn Daly*?, Luke Einoder'?, Derek Hamer'?, Charlie Huveneers?,
Andrew Lowther'?, Lachie McLeay'?, Kristian Peters'?, Michelle Roberts'?,
Paul Rogers'#, Annelise Wiebkin'?, Cathy Bulman®, Tim Ward*

! SARDI Aquatic Sciences, 2 Hamra Avenue, West Beach SA 5024

2 School of Earth and Environmental Sciences, University of Adelaide, SA 5005

8 University of South Australia, Mawson Lakes SA 5095

4 School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001
> CSIRO Marine & Atmospheric Research, Castray Esplanade, Hobart Tas. 7001
goldsworthy.simon@saugov.sa.gov.au

Over the last five years we have instrumented seven species of high-trophic level marine predator in the eastern
Great Australian Bight (GAB), with a range of biologging equipment to determine their spatial and temporal
distributions of foraging effort, key habitats and oceanographic associations. We have also undertaken extensive
dietary studies to develop food web models of the region, and identify the trophic linkages that underpin these
high trophic level predator populations. The species tracked were marine mammals (Australian sea lions,
New Zealand fur seals), seabirds (short-tailed shearwaters, little penguins, crested terns), and pelagic sharks
(shortfin mako and blue). We studied the diet of theses species in addition to those of large and small pelagic
fish and squids. High seasonality in upwelling, productivity and prey availability present significant challenges
for these marine predators. Tracking studies identified inter-specific differences in the spatial use of GAB
waters and their associations with oceanographic features. Two broad patterns of movement were apparent.
Inshore (crested terns, little penguins) and benthic foraging species (Australian sea lion) forage in shelf waters
throughout the year, but pelagic species tend to focus their foraging effort in shelf waters only during summer/
autumn upwelling periods, then shifting their foraging effort to either slope or oceanic waters (eg. short-
finned makos, New Zealand fur seals), or migrating away from the region altogether during winter and spring
periods (eg. short-tailed shearwaters). Newly developed biologging devices are enabling us to use animals
as ocean sensors, collecting conductivity, temperature and depth profiles that provide unique insights into
the oceanographic processes that underpin these broad-scale shifts in foraging effort. Other seasonal visitors
to GAB waters, including southern bluefin tuna and blue whales, indicate that the eastern GAB region as an
important ‘hot-spot’ of national and international significance.
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Investigating the Pathways of Marine Debris Found in the
Arafura and Timor Seas

Griffin, David*! and llse Kiessling?

! CSIRO Marine and Atmospheric Research, GPO Box 1538, Hobart Tas 7001
2 Department of the Environment, Water, Heritage and the Arts, PO Box 41321, Casuarina NT 0811
David.Griffin@csiro.au

In addition to large quantities of general debris, hundreds of derelict fishing nets have been found on the
shores of the Gulf of Carpentaria. Most of the fishing nets are clearly of SE Asian manufacture but it is not
possible to ascertain from their construction or condition where the nets were being used when they became
derelict. In a preliminary attempt to shed some light on this question, we have performed some numerical
simulations of the paths taken by floating items in the seas north of Australia, as well as examining the
existing archive of satellite-tracked surface drifters. Both techniques yield some valuable insights but
neither provides a ready answer to the question. No drifter of remote origin has ever entered the Arafura
Sea and stranded on Australia’s northern coast. The closest place where many drifters strand is the Great
Barrier Reef, but only a few nets have ever been recorded stranding there. The model simulations, based on
the 10km-resolution Bluelink Reanalysis, also pointed to seas east of Australia as a likely source of debris
simply because there is much westward transport of water through Torres Strait in the model, and the SE
trade winds prevail over the weaker and briefer NW monsoon. If the model is right, why aren’t nets found
on the GBR? But the model may not be right - it is possible we are under-estimating the influence of the NW
monsoon, or tropical cyclones, in driving surface flows that bring nets from the heavily-fished regions NW
of Australia into the Arafura sea.

Oceanographic Connectivity Drives Species Turnover in
Marine Macroalgae

Gurgel presenting Wernberg et al.
Refer Wernberg for abstract.
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The use of Aminoacyl-tRNA synthetases (AARS) activity as
an index of mesozooplankton growth off Western Australian
coast

Gusmao, LFM*!2 J Strzelecki®, and D McKinnont

! Australian Institute of Marine Science, PMB No 3, Townsville MC, Queensland 4810

2 School of Tropical and Marine Biology, AIMS@JCU, and Australian Research Council Centre of Excellence for Coral Reef
Studies, James Cook University, Townsville, Queensland 4811

8 CSIRO Marine and Atmospheric Research, Underwood Avenue, Floreat, WA 6014, Australia
*fgusmao@aims.gov.au

We assessed the use of the activity of the enzymes aminoacyl-tRNA synthetases (AARS) as a proxy of growth
for the estimation of zooplankton secondary production in Western Australia waters. Samples were collected
from 22°S to 34°S in the coastal zone, the Leeuwin current (LC) and oceanic environments (station depths
of 50m, 300m and 1000-2000m respectively), and in an offshore anticyclonic eddy. Mesozooplankton was
sampled with a 100um mesh net from the bottom (coast) or from 150m depth (LC and oceanic stations) to
the surface. The sample was size fractioned through 150pum, 250pum and 355um meshes and frozen in liquid
nitrogen for later enzymatic analysis. Total biomass and AARS activity were higher in coastal than in oceanic
stations, with intermediate values in the LC. In all three regions, the largest size fraction contributed the most
to biomass and total AARS activity. Biomass specific AARS activity was relatively homogeneous amongst
the various fractions, especially in the LC, with some variation in the coastal and oceanic stations. Higher
biomass and AARS activities, both in the total and in each size fraction, were also observed in the LC and
oceanic stations between 29°S and 31°S. A conservative estimation of secondary production (mgCxm-=3xday)
resulted in an average value of 0.39 for coastal areas, 0.11 in the LC and oceanic environments, 0.07 in the
eddy centre, and 0.07—1.18 in the eddy edges. Our results indicate that zooplankton secondary production
in coastal waters and anticyclonic eddies forming from the LC is higher than in oceanic waters. This work is
an example of the applicability of biochemical indices in biological oceanography and their usefulness in the
study of the connectivity between biological and physical oceanographic processes.

One population or many: genetic connectivity in the
commercially harvested gummy shark?

Gwilliam, Jessica'*, Adam Stow?, Rob Harcourt?

! Department of Biological Sciences, Macquarie University, Sydney NSW 2109
2 Graduate School of the Environment, Macquarie University, Sydney NSW 2109
jgwilliam@bio.mq.edu.au

Identifying levels of connectivity across a species’ range is fundamental for fisheries and conservation
management. Most species have distinct local breeding groups (or stocks) which are somewhat reproductively
isolated albeit levels of connectivity between stocks are highly variable across different taxa. Delineation of
stocks is essential since different stocks may exhibit localized adaptations which require different management
approaches. Reduction or extinction of a stock can reduce overall productivity, reduce migration, increase
genetic drift and decrease genetic diversity reducing the evolutionary potential of populations. Furthermore, if
stocks are associated with specified breeding or feeding areas, the re-colonisation of those breeding or feeding
grounds may not occur for several generations if at all. Determining what constitutes a stock is difficult for
ocean dwelling species, such as sharks. Tagging studies highlight the physical movements of individuals,
however these movements do not necessarily equate to the transfer of genetic information or geneflow. This
has important implications, as if populations are physically mixed but genetically segregated with limited
geneflow between them, they may represent multiple stocks which need to be managed as separate units.
Alternatively, if substantial geneflow occurs throughout a species’ range, a single stock may occur. In this
study we use molecular tools to look at genetic connectivity across the ranges of two commercially exploited
species of gummy shark, Mustelus lenticulatus in New Zealand and M. antarcticus in Australia.
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Reproductive output of the western king prawn (Penaeus
(Melicertus) latisulcatus Kishinouye, 1896) in Spencer Gulf
South Australia

Hackett, Nadine*!, Shane Roberts?, Toby Bolton!, Cameron Dixon?,
Graham Hooper?

! Flinders University, Lincoln Marine Science Centre, Port Lincoln SA 5606
2 South Australian Research and Development Institute, Hamra Avenue, Adelaide SA 5024
hackett.nadine@saugov.sa.gov.au

The western king prawn, Penaeus (Melicertus) latisulcatus, is widely distributed throughout coastal waters
of the Indo-west Pacific and is an economically important species across its range. It is predominantly a
tropical species that exists at its latitudinal (and temperature) limit in South Australia. Serial spawning occurs
throughout the year in its Indo-Pacific range, but is limited to the summer months only in South Australia,
when consumer demand is at its highest. Consequently, fisheries management in South Australia involves
a balance between protecting spawning biomass and optimising summer harvest. Therefore knowledge of
its reproductive characteristics within South Australia’s temperate populations is essential to sustainable
management of the species. It is hypothesised that in South Australia, reproductive capacity is higher over
a given time period to compensate for the short spawning season. Our research examines the reproductive
output of P, latisulcatus in Spencer Gulf. Data on seasonal spawning patterns, size-fecundity relationships,
and associations between lunar phases and spawning frequency will be presented. A comparison of temperate
versus tropical species will also focus on the biologically important aspects of reproduction. Data will be
used to develop a model of the reproductive output of P. latisulcatus throughout its spawning period and to
compare it amongst its tropical counterparts.

Phylogeography of seagrass shrimp from Queensland
inshore habitats

Haig, Jodie

Griffith University

The seagrass shrimp Phycomenes zostericola display surprising amounts of genetic structure along the coast
of Queensland. In shallow marine systems the patterns of genetic structure are often strongly influenced by
sea level and sea level changes. Here, we explore the correlations between genetic patterns; biogeographic
boundaries and sea level change for populations of seagrass-associated shrimp populations.
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Temporal dynamics in prokaryotic picoplankton uptake by
a marine sponge (Callyspongia sp.) within an oligotrophic
coastal system

Hanson, Christine E*!, McLaughlin, M. James*?, Hyndes, Glenn A?,

Strzelecki, Joanna?

! Centre for Ecosystems Research, Edith Cowan University, 270 Joondalup Drive, Joondalup WA 6027
2 CSIRO Marine and Atmospheric Research, Floreat Laboratories, Private Bag 5, Wembley WA 6913
c.hanson@ecu.edu.au

Marine sponges are major conduits in benthic-pelagic coupling, providing a trophic link between the benthos
and the overlying water column through their active suspension feeding. Off southwestern Australia, sponge
abundance and biodiversity ranks among the highest in the world, however ecological process-based studies
on the sponge fauna of this region are extremely limited to date . Here, we examine temporal dynamics in the
uptake of prokaryotic picoplankton (< 2 pm) by the demosponge Callyspongia sp. Water sampling and flow
rate measurements were conducted following the InEx (Inhalant/Exhalant) method of Yahel et al. (2005),
and prokaryotic picoplankton (heterotrophic bacteria and autotrophic Synechococcus-like cyanobacteria)
were identified and enumerated by flow cytometry. Callyspongia sp. demonstrated high filtration efficiencies,
particularly for Synechococcus (up to 91.1 + 2.2 %) and high DNA (HDNA, i.e. active) bacteria (up to 85.3 +
7.0 %), however efficiency varied non-uniformly with time and prey type (ANOVA, F . = 5.94, p < 0.001).
Filtration efficiency for Synechococcus was generally significantly higher (p <0.05) than for low DNA (LDNA;
i.e. inactive) bacteria, except during winter 2007 (p = 0.14) when ambient Synechococcus numbers were lowest.
The selectivity of Callyspongia sp. for different prey types, quantified with Chesson’s selectivity index (o),
showed Synechococcus consistently positively selected and LDNA bacteria consistently negatively selected,
while HDNA bacteria was generally a neutral or positive selection. The total carbon removal rate (sum of
all picoplankton cells) was calculated per unit area based on survey data for Callyspongia sp., and varied
significantly with time (ANOVA, F, ;= 5.17, p < 0.01), with lowest rates recorded during the winter (0.5 +
0.4 t0 0.6 + 0.8 mg C m2d?), the highest value recorded in summer (3.5 £ 1.9 mg C m2 d) and intermediate
levels during the autumn months. These flux estimates quantify a key aspect of connectivity between benthic
and pelagic habitats in the oligotrophic coastal waters off southwestern Australia.

Physical disturbance of the continental shelf, marine
ecological succession, connectivity and applications for
environmental management

Harris, Peter T

Marine and Coastal Environment Group, Geoscience Australia, GPO Box 378, Canberra ACT 2601
Peter.Harris@ga.gov.au

Physical sedimentological processes such as the mobilisation and transport of shelf sediments during extreme
storm events give rise to disturbances that characterise many shelf ecosystems. Connell’s (1978) intermediate
disturbance hypothesis predicts that biodiversity is controlled by the frequency of disturbance events, their
spatial extent and the amount of time required for ecological succession. A review of available literature
suggests that periods of ecological succession in shelf environments range from 1 to over 10 years. Physical
sedimentological processes operating on continental shelves having this same return frequency include
synoptic storms, eddies shed from intruding ocean currents and extreme storm events (cyclones, typhoons
and hurricanes). Research by physical sedimentologists has shown that the results of such storms may include
bed stresses that cause widespread erosion, deposition of storm beds over 1 m in thickness and destruction
of seagrass beds as well as bioherms such as coral reefs. Published models of extreme storms indicate their
influence may extend to over 100 km from the pressure-centre of the atmospheric depression, which provides
a length scale for connectivity between disturbed patches of habitat. Modelling studies carried out by Hemer
(2006) to characterise the Australian continental shelf in terms of bed stresses due to tides, waves and ocean
currents from an 8-year time series may represent temperate synoptic storms in southern Australia but the time
series is probably too short to represent tropical cyclones in northern Australia. Information such as this is
essential to marine managers charged with the design of marine protected areas (MPAs) and other conservation
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measures aimed at protecting and preserving biodiversity in the oceans. Further studies are needed to compare
model output and measures of shelf disturbances to the spatial and temporal variations associated with shelf
ecological successions.

Feathers and Fins: Seabirds at Tuna Farms, Problems,
Consequences and Solutions

Harrison, S**#° John Carragher?®, Jeremy Robertson?, Ib Svane?, David

Ellis®*® and Glenn Shimmin*

! Flinders University, GPO Box 2100, Adelaide SA 5001

2 South Australian Research and Development Institute, Aquatic Sciences, PO Box 120, Henley Beach SA 5022
3 Tuna Boat Owners Association of South Australia, PO Box 416, Fullarton SA 5063

4 Department of Environment and Heritage, PO Box 1047, Adelaide SA 5000

5 Aquafin Cooperative Research Centre, PO Box 120, Henley Beach SA 5022

harr0326@flinders.edu.au

The interactions between seabirds, particularly silver gulls and the southern bluefin tuna (SBT) farming industry
in Port Lincoln, SA, have engendered a range of problems. Tuna feeding is visually attractive to the birds and
predictable in space and time and seabirds scavenge approximately 790 (1.3%) of the 60 000 tonnes of baitfish
fed out per annum to the tuna. This feed source has been a factor in the rapid increase in population of the silver
gull, which had risen to 27,800 nesting pairs in 2005. This was possible through an increased reproductive
output, with the output of Port Lincoln gulls double that of reference site gulls and a protracted breeding season
which matched that of the tuna farming season (Jan/Feb to Oct). This inflated population also causes nuisance
issues in the city of Port Lincoln with possible health risks, as well as potential ecological impacts on other bird
species in the area through predation, kleptoparasitism and competition for nesting space. This study aimed to
quantify and identify the problems caused by these interactions and to test and provide solutions. The solution
to the silver gull problem involves reducing the feed availability through modifications to SBT feed regimes
(such as using the frozen block method and using a scaring device when shovel feeding, such as the float on a
rope trailed in this project), further research by the industry into potentially effective scaring and/or exclusion
devices such as bio-sonics and netting, as well as population control through methods such as egg oiling with
results from this project indicating that this method is 100% effective in reducing hatchability of silver gulls
eggs. Coordination and integration of these approaches will be essential to offer the most effective long term
solution.

Spatial arrangement affects population dynamics and
competition independent of community composition

Hart, Simon P* and Dustin J Marshall

School of Integrative Biology, University of Queensland, Brisbane 4072
s.hart@ug.edu.au

Theory suggests the spatial context within which species interactions occur will have major implications for
the outcome of competition and ultimately, coexistence, but empirical tests are rare. This is surprising given
that individuals of species in real communities are typically distributed non-randomly in space. Non-random
spatial arrangement has the potential to modify the relative strength of intra- and inter-specific competition
by changing the ratio of conspecific to heterospecific competitive encounters, particularly among sessile
species where interactions among individuals occur on local scales. Here we test the influence of aggregated
and random spatial arrangements on population trajectories of competing species in benthic, marine, sessile-
invertebrate assemblages. We show that the spatial arrangement of competing species in simple assemblages
has a strong effect on species performance: when conspecifics are aggregated, strong competitors perform
poorly and weaker competitors perform better. The effect of specific spatial arrangements depends on species
identity, but is also strongly context dependent. When there are large differences in species competitive ability,
aggregated spatial arrangements can slow competitive exclusion and so non-random spatial arrangement can
work synergistically with other trade-off based mechanisms to facilitate coexistence.
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The connectivity between mangroves and saltmarshes — can
we manage them together?

Harty, Chris

Chris Harty Planning and Environmental Management, PO Box 179, Camperdown Vic.3260
chrisharty@bigpond.com

Mangroves and saltmarshes are tidal vegetation communities that are connected through the ebb and flow of
tidal movement and terrestrial runoff. They exchange materials and form an inter-tidal continuum that connects
the land with the sea. Mangroves have long been valued for their contribution to estuarine ecology, provision of
habitat and shoreline protection, while more recently the value of saltmarshes to estuarine ecology, particularly
as a food source for fish has increasingly been recognized. In many States coastal saltmarshes are now being
given greater attention for example, in NSW, coastal saltmarshes have been listed as an endangered ecological
community. These changes have led, however to a shift in management priority towards saltmarshes with the
potential diminution of management and protection for mangroves. Such a management approach is dangerous
because public appreciation of mangroves and saltmarshes remains tentative and any perceived crack in the
level of benefits that mangroves and saltmarshes provide may be cause for less support for their protection.
Can they be managed together in a way where their values and connection with each other are promoted and
supported? Is it appropriate to manage saltmarshes over mangroves or vice versa? Threats to mangroves and
saltmarshes from the effects of climate change including sea level rise further highlight the need to look at these
wetlands in an integrated manner. Governments are undertaking coastal assessments to identify sensitive hot
spots, but what strategies and policies are needed to protect these wetlands? Certainly, State coastal strategies
and policies need to set clear directions and outcomes, while local planning scheme zones and controls need
to recognise mangroves and saltmarshes and provide for their natural responses to be accommodated over the
long term.

Can seafood industries learn from agriculture on adapting to
climate change?

Hayman, Peter

South Australian Research and Development Institute, Waite Research Precinct, GPO Box 397, Adelaide SA 5064
hayman.peter@saugov.sa.gov.au

All weather sensitive industries will have to adapt to changes in climate. There are many challenges to
adaptation including the uncertainty in the projections at a regional level (both in time and space), difficulty
in identifying key impacts and vulnerabilities and the danger of over estimating or under estimating future
adaptive capacity. It is inherently more difficult to identify what is dangerous climate change for industries
with smart adaptive humans involved than for natural ecosystems. The IPCC 2007 Working Group on impacts
and adaptation recommended that adaptation assessments would benefit from linking future changes in climate
to past and present changes. Adaptive management represents a shift from experts knowing what will happen
to all participants posing questions and learning as events unfold, to learning. This presentation will detail
some of the challenges, mistakes and successes learnt from working on climate change adaptation with low
rainfall farmers and wine grape growers in South Australia.
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Analysis of marine hybrid zones: Insight to larval
connectivity and responses to climate change

Hilbish, Jerry*, Fernando Lima, and David Wethey

Department of Biological Sciences, University of South Carolina, Columbia, SC 29208 USA
hilbish@biol.sc.edu

Hybrid zones represent opportunities for powerful examination of many aspects of the population dynamics
of marine invertebrate species that are otherwise difficult or intractable. We exploit hybrid zones formed
among members of blue mussel (Mytilus spp.) species complex to examine patterns of larval connectivity and
responses to climate variation at decadal time scales. Efforts to understand the population dynamics of marine
species with planktonic larvae have been stymied by the fact that the larvae recruiting to a location have little
chance of originating from that site. Yet is it vital to assess patterns of larval movement because the spatial scale
of dispersal and variation in recruitment are expected to be major forces regulating the dynamics of marine
populations and communities. We used the strong genetic differentiation among marine mussel populations in
southwest England to measure larval dispersal among adjoining genetic patches and compared these results
to those predicted from high resolution physical circulation models. The results demonstrate that physical
circulation models and genetic measures of larval transport can be coupled to assess the geographic scale of
larval dispersal. The validation of the physical circulation model justifies its use or the use of similar models
in other localities to assess the interplay between larval connectivity and climate change in determining the
biogeography of marine communities. We use this approach to assess the effects of climate change on marine
mussel hybrid zones in California and France.

Developing a quantitative, relative wave exposure index
for shallow reefs in temperate Australia and potential
applications in biodiversity research

Hill, Nicole*!, Austen Pepper?, Marji Puotinen?, Michael Hughes?®, Rebecca
Leaper!, Graham Edgar!, and Neville Barrett!

! CERF Marine Biodiversity Research Hub. Tasmanian Aquaculture and Fisheries Institute, University of Tasmania, Locked Bag 49

Hobart, 7001.

GeoQUuEST Research Centre and School of Earth and Environmental Sciences, University of Wollongong, Wollongong, NSW,
2522.

® Marine & Coastal Environment Group. Geoscience Australia. GPO Box 378 Canberra ACT, 2601.
Nicole.Hill@utas.edu.au

Exposure to waves is an important environmental factor that influences the structure of marine communities,
particularly in shallow waters. Most ecological studies assess the relative wave exposure of study sites
qualitatively using a non-standard set of categories. This makes comparing the generality of results across
studies and regions difficult. Thus, developing a standardised, quantitative measure of exposure is an important
step towards understanding the relationship between biological communities and wave exposure. In this study,
we present a Geographical Information System (GIS) approach for quantifying relative wave exposure in
shallow waters. The approach is based on fetch modelling, which calculates the distance from a site to the
nearest wave-blocking obstacle in a specified number of directions. The model used in this study, called the
Generic Relative Exposure Model (GREMO), allows the user to vary the parameters used in the model to suit
a given study area. This includes several options for calculating fetch, and incorporating wind and bathymetry
data. This study adds to the model by incorporating a novel, yet simple, method for considering the effects of
swell-generated waves. Model outputs were evaluated against biological data obtained from underwater visual
censuses on shallow temperate reefs around Tasmania. In particular, we tested how well increasingly complex
versions of the model captured observed patterns in algal diversity and composition. The outputs from this
work will be used in wider analyses that examine the ability of multiple environmental variables to predict
patterns of marine biodiversity. Developing good predictive models using environmental variables, such as
exposure, will assist managers in planning marine conservation strategies for a sustainable future.
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The influence of winter sea-ice extent on foraging success
in adult female Southern elephant seals

Hindell, Mark A*!, Corey Bradshaw?, Michael Sumner!, Ben Raymond?

! Antarctic Wildlife Research Unit, School of Zoology, University of Tasmania, PO Box 252-05, Hobart, TAS, 7001, Australia.

2 Research Institute for Climate Change and Sustainability, School of Earth and Environmental Sciences, University of Adelaide,
South Australia 5005, Australia

% Australian Antarctic Division, Channel Hwy, Kingston, TAS, 7050, Australia.
mark.hindell@utas.edu.au

Winter pack-ice is known to be an important habitat for Antarctic zooplankton and that its extent is linked to
spring- time primary productivity. However, the relationships between winter ice extent and higher trophic
levels is less well understood. In particular, it is difficult to relate the foraging success and, by extension,
reproductive performance of higher predators such as birds and mammals to winter sea-ice extent. This study
related the foraging success of more than 40 individual adult female southern elephant seals that had been
tracked throughout the winter between 1999 and 2005 to the winter ice extent at those times. During this
time there was considerable inter-annual and site-specific variation in the pack-ice between longitudes 80°E
and 110°W, the broad region utilised by the seals from Macquarie Island. There was also significant inter-
annual variation in the foraging success of the seals in those years, measured in terms of mass change from
the start to the end of the 250 day winter foraging trip, with the lowest success in 1999 and the highest in
2004. Further, generalised linear modelling demonstrated that foraging success during a particular winter was
positively related to the extent of the winter pack-ice in that year. That sea-ice extent can influence animals
that breed on distant sub-Antarctic Islands has several implications for understanding both the historical
population trends in this species and also for predicting population trends into the future.

National Climate Change Adaptation Research Network for
Marine Biodiversity and Resources

Holbrook, Neil* and Gretta Pecl*?

1 School of Geography and Environmental Studies, University of Tasmania, Hobart Tas. 7001
2 Tasmanian Aquaculture and Fisheries Institute, University of Tasmania, Hobart Tas. 7001
Neil.Holbrook@utas.edu.au

The National Climate Change Adaptation Research Network in Marine Biodiversity and Resources (NARN-
MBR) is an interdisciplinary network that is building adaptive capacity and adaptive response strategies
for the effective management of marine biodiversity and natural marine resources under climate change.
The central aim of the network is to lead Australia’s efforts in understanding and adapting to today’s
emerging climate change needs, while also providing the training ground for the development of tomorrow’s
interdisciplinary climate change researchers. The network is designed to foster collaborative and creative
interdisciplinary research, data-sharing, communication and education, and to help advance and document
climate change adaptation knowledge so that policy and decision-makers can develop appropriate climate
change adaptation strategies to build adaptive capacity. The network comprises a holistic framework that
cross-cuts climate change risk, marine biodiversity and resources, socioeconomics, policy and governance,
and includes ecosystems and species from the tropics to Australian Antarctic waters. NARN-MBR has been
developed around a framework of four interconnecting marine themes (biodiversity and resources, markets,
communities, and policy) and a governance integration hub that addresses and responds to cross-cutting issues
and questions between the themes. Network initiatives will include national workshops to synthesise existing
and emerging research and identify knowledge gaps, a database repository for data-sharing, interactive tools
(e.g. searchable on-line databases; case studies; links to research projects; toolkits for stakeholders to respond
to climate change risks) and summer/winter schools for post-grads and ECRs in climate change adaptation.
We invite you to be part of this completely inclusive network, open to all marine researchers, stakeholders
and end-users.
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Shelf-ocean connectivity: the role of eddies in cross-shelf
exchange of larval fishes off SW Australia

Holliday, David*!, Lynnath E Beckley*, Ming Feng?, Anya M Waite®

1 School of Environmental Science, Murdoch University, 90 South St., Murdoch WA 6150

2 CSIRO Marine and Atmospheric Research, Underwood Ave, Floreat WA 6014

8 School of Environmental Systems Engineering, University of Western Australia, 35 Stirling Hwy, Crawley WA 6009
d.holliday@murdoch.edu.au

It has been hypothesised that larvae of neritic fishes are exposed to cross-shelf (offshore) transport during
formation of meso-scale anti-cyclonic eddies of the Leeuwin Current and this could result in increased larval
mortality and reduced recruitment. A month-long multidisciplinary voyage in May 2006 off south-western
Australia allowed for in situ examination of the meso-scale oceanography and the process of cross-shelf transport
during formation of an anti-cyclonic eddy. Coupled with oceanographic analyses, larval fish assemblages were
used as tracers to ascertain the timing, sources and pathways for the incorporation of neritic larval fishes into an
eddy. Distinct larval fish assemblages characterised the shelf, meander/eddy and surrounding ocean. Compared
with the surrounding ocean, larval fishes were concentrated in the eddy and the assemblage was a mixture of
both meso-pelagic and neritic species. The Leeuwin Current was identified as the major transport route for the
incorporation of neritic larval fishes into the eddy. Prior to this, mixing between Leeuwin Current and shelf
waters occurs through upstream incursions of the current onto the shelf and this appears to be important for
the initial entrainment of neritic larvae. In contrast, high concentrations of early-stage larvae of meso-pelagic
fishes (e.g. Myctophidae) in the eddy appear to be the product of localised spawning in or near the eddy.
Night-time vertical distributions of larval fishes showed high concentrations in the upper 80m of the water
column and patterns were investigated relative to thermal stratification, the deep chlorophyll maximum and the
horizontal velocity field.

Modes of reproduction, population genetics and dispersal:
what connects what?

Holmes, Sebastian Paul*, Adele Jean Pile, Murray Thomson, Hannah
Elstub

School of Biological Sciences, Heydon Laurence A08, The University of Sydney, Sydney, NSW, 2006.
sholmes@usyd.edu.au

Because of the intrinsic difficulties in tracking small organisms, the dispersal capacity of a species has often
been inferred from their mode of reproduction. Yet, for many studies there are considerable inconsistencies
between the actual dispersal of a species compared to that predicted from their mode of reproduction. One
solution is to use population genetics which can be used as an indirect estimator of dispersal to evaluate the
“true” dispersal capacity of a species. However, some species which lack a free-living (larval) life stage show a
widespread dispersal capacity, so in the absence of larvae how do they disperse? Examination will be made of
the relationship between the mode of reproduction adopted by species and their dispersal capacity, as inferred
from population genetics. In addition, preliminary results will be presented for the genetic distribution of the
isopod, Cirolana harfordi, which lacks a larvae and hence under conventional paradigms a dispersal capacity,
but still manages to disperse!

Climate change and the seafood industry: view from an RDC

Hone, Patrick
Fisheries R&D Corporation, PO Box 222, Deakin West ACT 2600

Abstract not available.
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SIBER: Sustained Indian Ocean Biogeochemical and
Ecosystem Research

Hood, Raleigh?, Lynnath Beckley*? and Wajih Naqvi®

! University of Maryland Center for Environmental Science, PO Box 775, Cambridge MD USA 21613
2 School of Environmental Science Murdoch University, 90 South Street, Murdoch WA 6150

% National Institute of Oceanography, Dona Paula, Goa India 403 004

L.Beckley@murdoch.edu.au

SIBER (Sustained Indian Ocean Biogeochemistry and Ecosystem Research) is an emerging international
program that is aimed at advancing our understanding of biogeochemical cycles and ecosystem dynamics
of the Indian Ocean. Although there have been significant advances in our ability to describe and model
the oceanic environment, the Indian Ocean remains substantially under-sampled in both space and time,
especially compared to the Atlantic and Pacific Oceans. The overarching goal of the SIBER program is to
motivate and coordinate international interest in Indian Ocean research in order to fill in the gaps in our
knowledge and address the major outstanding scientific questions. SIBER is structuring its research around
six major scientific themes, each focusing on a specific set of scientific issues that need to be addressed. Theme
1 focuses on boundary current dynamics, interactions and impacts on biogeochemical cycles and ecosystem
dynamics in the Indian Ocean. Theme 2 considers the unique dynamics of the equatorial zone, southern
tropics and Indonesian Throughflow and their impacts on ecological processes and biogeochemical cycling.
Theme 3 addresses the more thematic issue of controls and fates of phytoplankton and benthic production
in the Indian Ocean. Theme 4 contrasts physical, biogeochemical and ecological processes between the
Arabian Sea and the Bay of Bengal. Theme 5 addresses climate and anthropogenic impacts on the Indian
Ocean and its marginal seas and theme 6 considers the role of higher trophic levels in ecological processes
and biogeochemical cycles. All of these scientific themes are relevant to ongoing research programs in the
coastal and offshore waters of Northern and Western Australia (e.g., IMOS, the Integrated Marine Observing
System). In this presentation we provide an overview of SIBER with emphasis on the potential role that
Australia will play in this emerging international program.

Charting a Course for Management of Victoria’s Marine
National Park System — The Role of Research and
Monitoring in Integrated Coastal Management

Howe (presenting Rodrigue & Howe)
Refer Rodrigue for abstract.
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The Australian Acoustic Tagging and Monitoring System
(AATAMS): applications for high trophic level predators

Huveneers, Charlie*123, Bruce, Barry*, Hobday, Alistair*, Speed,

Conrad®, Meekan, Mark®, Harcourt, Rob*®

Sydney Institute of Marine Science, Building 22, Chowder Bay Road, Sydney NSW 2088

South Australian Research and Development Institute — Aquatic Sciences, 2 Hamra Avenue, Adelaide SA 5024
Flinders University, Sturt Road, Adelaide SA 5042

Commonwealth Scientific and Industrial Research Organisation, Castray Esplanade, Hobart Tas 7000
Australian Institute of Marine Science, Casuarina, Perth WA 0811

Graduate School of the Environment, Macquarie University, Sydney NSW 2109
Charlie.Huveneers@sims.org.au

o o A W N e

The principle aims of the Australian Acoustic Tagging and Monitoring System (AATAMS) are to strategically
deploy acoustic receivers around the Australian coast and to create a network of acoustic telemetry users
within Australia (see poster for more information about receiver locations and the Australian network). As
part of this project, high trophic level predators were tagged and monitored around Australia by acoustic
receivers deployed by AATAMS and other members of the network and in so doing providing new insights
into the long-range movements and migrations of these predators. Here, we present results for three species,
one teleost (southern bluefin tuna, SBT) and two elasmobranchs (blacktip reef sharks and white sharks).
Over 600 SBT were tagged over five years and monitored by at least three curtains of 20 receivers off the
Southwest coast of Australia, 44 blacktip reef sharks were tagged in Ningaloo Reef, Western Australia, and
monitored by a combination of 100 receivers in a combination of grid arrays and curtains. A total of 50
white sharks were tagged in Western Australia, South Australia, and New South Wales and monitored by
receivers throughout Australia. Different movement patterns were observed between these three species.
While blacktip reef sharks mostly remained within small geographic areas along Ningaloo Reef year around,
white sharks undertook long migrations of up to 3,570 km. Tunas monitoring showed that coastal residence
and migration routes differed between years and had an environmental influence. The compatibility of the
AATAMS receivers with those deployed by the Australian community allows monitoring of high trophic
level migratory species throughout a larger area than would be feasible with the resources of any one project.
Cooperation between researchers has also led to serendipitous detection, further extending our understanding
of movement dynamics.

Movement patterns, depth and thermal preferences of
juvenile shortfin mako sharks Isurus oxyrinchus in the
southern and Indian Oceans

Huveneers (presenting Rogers et al.)
Refer Rogers for abstract.
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Pathways of spatial subsidies in the coastal environment:
case studies from Western Australia

Hyndes, Glenn*?, Lavery, Paul® and Vanderklift, Mat*?

1 Centre for Marine Ecosystems Research, Edith Cowan University, Joondalup WA 6027
2 CSIRO Marine and Atmospheric Research, Floreat WA 6014
g.hyndes@ecu.edu.au

Understanding the mechanisms and extent of connectivity among habitats is fundamental to understanding
large-scale ecological processes as well as managing the integrity of coastal landscapes. Movement of
nutrients, detritus and animals across habitat boundaries provides a mechanism for habitats to interact,
and influence biodiversity and productivity. The symposium “Coastal connectivity” will examine the
current state of knowledge on mechanisms and processes of connectivity in coastal systems, with a focus
on: (1) vectors of marine nutrient transfer between marine and terrestrial habitats; and (2) qualitative and
quantitative effects of material transfers on ecosystem function. This talk provides a synthesis of recent
work in Western Australia that will set the theme for the symposium. The kelp Ecklonia radiata is dislodged
from reefs during storm events, and then transported into other coastal habitats. A combination of stable
isotope and fatty acid biomarkers, as well as quantitative assessments of consumer abundances, have been
used to examine the influence of this allochthonous material through the food chain. Stable isotopes and/
or fatty acids have shown that kelp clearly enhances the production of consumers in the surf zone (marine)
and beach (terrestrial) ecosystems. Nutrients from kelp are also incorporated into seagrass food webs.
An assessment of islands and mainland references sites showed that the total N concentrations and stable
isotopes of soils and plants were highest where seabird colonies were present. However, the extent to which
nutrient subsidization occurs is dependent on past and present seabird activities and the influence of guano
deposition on secondary production (invertebrate abundance and assemblages) was not clear. Results will
be discussed in terms of scales of connectivity and their implications to coastal management. Gaps in the
knowledge and future research directions will also be discussed.

Linking seafloor characteristics to biological communities

Ierodiaconou, Daniel*, Alex Rattray, Jacquomo Monk and Laurie
Laurenson

School of Life and Environmental Sciences, Deakin University, PO Box 423, Warrnambool Vic. 3280
daniel.ierodiaconou@deakin.edu.au

The effective management of our marine ecosystems requires the capability to identify, characterise and
predict the distribution of benthic biological communities within the overall seascape architecture. In order
to achieve this, detailed knowledge of resources relevant to the scale of resource exploitation is required.
The QUEST decision tree classifier was used to predict benthic biological community distributions in the
Anglesea site, a 54 square kilometre area off the central coast of Victoria from depths of 7 to 56 metres.
This paper presents a method to integrate bathymetry and backscatter derivative data from high resolution
multibeam hydroacoustics with acoustically positioned towed video data. A set of 11 derived predictor
variables were integrated with video observation data to classify 7 dominant benthic biological communities.
QUEST runs with a combination of bathymetry and backscatter predictor variables produced significantly
better results than other methods employed. Predictor variables influencing the distribution of biological
communities were found to vary with depth. This paper demonstrates that decision tree classifiers are capable
of integrating variable data types and are highly adaptable for mapping benthic biological communities,
critical to maintain biodiversity and other system services in the marine environment. Examples of potential
applications integrating seascape data for resource and biodiversity assessment at arrange of spatial scales
will be discussed.
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Use of interferometric sidescan techniques for seabed
mapping — tools to improve data processing and resolution

Ingleton, Tim*!, Peter Davies?, Alan Jordan*, Edwina Mesley?, Joe

Nielson!, Doug Bergensen?, Nicole Bergensen? and Tim Pritchard!

! New South Wales Department of Environment and Climate Change, PO Box A290 Sydney South 1232
2 Acoustic Imaging, 111 Heath Road, Pretty Beach NSW 2257
Tim.Ingleton@environment.nsw.gov.au

The NSW Department of Environment and Climate Change has conducted targeted high resolution swath
acoustic mapping of the seabed of NSW coastal waters since 2005. Surveys have been conducted with a
Geoswath 125 kHz interferometeric sidescan which provides georeferenced bathymetry and backscatter. To
date a total area of approximately 800 km2 of continental shelf waters has been mapped. The primary mapping
products are combined with secondary spatial layers in GIS and biotic data generated from towed video, visual
census and baited remote underwater videos surveys to provide seabed habitat maps at a range of hierarchical
levels. An increase in computer processing power combined with advances in swath sonar technology has
expanded mapping capabilities, improved data quality as well as simplified data acquisition and processing.
One by-product has been the increase in the variety of manipulative and interpretive data handling software
packages available. Another has been the ever increasing demands for high level data management and large
volume storage and the need to ensure adequate data security, adherence to data models and production of
accurate and relevant metadata information. We have recently been examining ways to improve data processing
flow through the Geoacoustics instrumentation software package GS+ and the 3-D visualisation and editing
software Fledermaus. Further data processing using CUBE modelling is also being done within Fledermaus.
Improved data filtering methods have also been trialled using Hypack. The modified data processing flow will
be described and examples provided on improvements in data cleaning, modelling and visualisation.

A 25 year comparison of Mollusc Populations inhabiting
Intertidal Platforms, with focus on Abalone and
Distribution Type

Irvine, Tennille R*!, John K. Keesing* and Fred E Wells?

1 CSIRO Marine and Atmospheric Research, Private Bag 5, Wembley WA 6913
2 Department of Fisheries Western Australia, PO Box 20, North Beach WA 6920.
tennille.irvine@csiro.au

This study originated in 1982 to examine the proportion of temperate and tropical molluscs at the seaward
side of Rottnest Island, Western Australia, compared to the adjacent continental mainland. In 1983, focus
shifted due to concern about mollusc over-collecting, and until 1986 three mainland sites near Perth were
studied annually to collect information necessary for the management of mollusc resources, with a focus on
the abalone Haliotis roei. Using the same methodology, all five sites were resurveyed in 2007. In the 1980s
overall species richness was 53 at Rottnest Island and 52-67 for mainland platforms; in 2007, 45 species
were identified at Rottnest and 48 at the mainland. Higher biodiversity and abundance and less biomass were
observed within inshore and algae habitats compared to the seaward edge of the platforms. Shannon-Wiener
diversity was typically higher at mainland sites, with little difference seen between years. MDS ordination
demonstrated that populations varied principally due to mainland or island location, and secondly depending
on habitat within a platform, with no difference between years. Abalone densities in 2007 were 14—106 per m?
and while some sites had experienced declines in abundance since the 1980’s, the proportion above the legal
size limit had increased at all sites. A significantly greater proportion of tropical species (28%) were evident
at Rottnest compared to the adjacent mainland (11%). Additionally, dominant species on the island platforms
were of tropical or endemic distribution, in contrast to temperate species on the mainland. This is due to the
Leeuwin Current, which flows southward along the continental shelf margin, but doesn’t penetrate inshore to
the mainland, maintaining warmer temperatures and transporting tropical planktonic larvae to the western end
of Rottnest Island. This study illustrates that patterns of biodiversity and abundance are within the range to be
expected from the 1980s, indicating that spatial and temporal adaptive management strategies, including the
introduction and maintenance of MPAs and reduced abalone fishing season, have been successful.
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Telomere Length as an Age Determinate in Fish

1zzo, Christopher*!, Bronwyn Gillanders?, and Stephen Donnellan?

! Southern Seas Ecology Laboratories, University of Adelaide, Adelaide SA 5005
2 Evolutionary Biology Unit, South Australian Museum, Adelaide SA 5000
*c.izzo@adelaide.edu.au

Accurate determinations of the age of fish are critical for population conservation and management. Yet, the
commonly used increment based fish ageing method is generally limited by increment interpretation and the
requirement for destructive sampling of specimens. Therefore, alternate means of determining fish age are
imperative. Telomeres, the caps of all eukaryotic chromosomes, function to protect chromosomes from DNA
degradation. Recently, telomeres and more specifically, changes in telomere lengths over time have received
interest as a novel means of determining the ages of animals. Here we assess the application of telomere as
an age determinate for fish, and discuss telomeres as potential bioindicators for animal and environmental
health.

Co-registered multibeam acoustic and photographic mapping
of benthic environments with an AUV

Jakuba, Michael*! , Stefan Williams!, Matthew Johnson-Roberson?,
Stephen Barkby?, Oscar Pizarro® , Vanessa Lucieer?, lan Mahon?, and

Neville Barrett?

1 Australian Centre for Field Robotics, University of Sydney, Rose Street Building J04, Darlington NSW 2006
2 Marine Research Laboratories, University of Tasmania, Hobart Tas. 7053
m.jakuba@acfr.usyd.edu.au

Physical seabed characteristics derived from surrogate multibeam sonar bathymetry and backscatter may
be accurate predictors of spatial benthic biodiversity patterns. The relative inaccessibility of deep water
environments favors the use of acoustic remote sensing for habitat assessment but also increases the difficulty
of acquiring ground truth. Optical imagery remains the gold standard for visualising and quantifying epibenthic
biodiversity and will likely figure prominently in the development of multibeam surrogates. Autonomous
underwater vehicles (AUVs) may provide a rapid and reliable means of acquiring high quality visual ground
truth in waters below diver depth. However, AUV-derived imagery can only be used to assess the predictive
power of multibeam surrogates for benthic biodiversity if the imagery and acoustic data are carefully co-
registered. We present co-registered photographic and multibeam acoustic data from the eastern coast of the
Tasman Peninsula acquired by the Sirius AUV in October, 2008. These surveys were undertaken on behalf
of the Tasmanian Aquaculture and Fisheries Institute (TAFI) as part of the Commonwealth Environmental
Research Facility (CERF) Marine Biodiversity Research Hub. The objective of the cruise reported in this paper
was to provide optical imagery for ground truth biodiversity quantification on patch and fringing reefs in waters
up to 100 m deep that had been previously mapped with a high-resolution shipborne multibeam sonar. AUV
data products delivered to TAFI include precisely geo-referenced color photographs and three-dimensional
photomosaic transects derived from the vehicle’s stereo cameras. GPS positions pre- and post-dive were fused
with USBL positions and a state-of-the-art terrain-relative navigation algorithm to geo-reference the AUV data
products. By virtue of its tight coupling with the optical imagery, multibeam data collected concurrently by
the AUV will be examined to assess the resolution requirements of multibeam data as proxy measurements for
benthic biodiversity.
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Introducing the Southern Australian node of the Integrated
Marine Observing System, SAIMOS

James, Charles?, Sophie C. Leterme!?, John Luick?, John Middleton?,
James Paterson?, Virginie van Dongen-Vogels? and Laurent Seuront**2

! Aquatic Sciences, South Australian Research and Development Institute, Henley Beach SA 5000
2 School of Biological Sciences, Flinders University, Adelaide SA 5000

laurent.seuront@flinders.edu.au

The shelf waters off the Kangaroo Island-Eyre Peninsula region of South Australia support one of Australia’s
largest commercial fisheries and most diverse marine ecosystems that include tuna, whales, seals and sharks.
While the dynamics of this ecosystem is believed to be strongly influenced by localised upwelling events and
the related current regimes, their contribution to primary and secondary production and to the sustainability of
sardine, tuna, seal and other large predator populations is still poorly understood. This lies in our either limited
or non-existent understanding and predictive capacity of the ocean circulation and associated planktonic
productivity, especially because important productivity events can occur as spatial and/or temporal hotspots.
In this context, the objectives of SAIMOS are (i) to assess the space-time dynamics of physical processes
such as upwelling events and current regimes and their impact on the dynamics of the food webs ranging from
primary producer to top predators and (ii) to determine the nature and the dynamics of two key ecosystems, the
Kangaroo Island-Eyre Peninsula and the Bonney Coast. After presenting the present state of our knowledge of
these ecosystems and the identified gaps, the strategy and the instrumentation that will be used to achieved the
objectives of SAIMOS will be extensively described, with a specific focus on biophysical couplings and the need
to critically assess both qualitatively and quantitatively the dynamics and the interactions occurring between
the different components of the food webs (benthos, virus, bacteria, phyto/zooplankton, fish, mammals).

Taxonomic clustering of microbial metagenomes in the
Coorong lagoon system

Jeffries, Thomas*!, Kelly Newton?, Sophie Leterme?!, Justin Seymour?,
Elizabeth Dinsdale?, Jack Gilbert®, Ben Roudnew?, Renee Smith?, Laurent

Seuront! and Jim Mitchell?

1 School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001
2 Department of Biology, San Diego State University, San Diego, California USA

3 Plymouth Marine Laboratory, Prospect Place, Plymouth, UK
Jeff0103@flinders.edu.au

Microbesdominate the marine environmentthrough theirabundance, geneticdiversity androleinbiogeochemical
cycling. Their connectivity ranges in scale from individual molecules to biosphere scale processes with
microbes driving most processes in marine ecosystems. The emerging technology of metagenomics allows us
to directly determine the taxonomic profile and metabolic potential of microbial communities in environmental
samples by sequencing microbial genomic fragments on a massively parallel scale. Here we investigate the
metagenomic properties of uncultured sediment microbial communities from the Coorong in South Australia, a
coastal lagoon system which exhibits a natural and continuous salinity gradient from estuarine to hypersaline.
Whilst the taxonomic distribution of microbial genome fragments reveals a change in community structure
along the gradient, our data suggest that the Coorong as a whole exhibits discrete community organization
when compared to other microbiomes available in public databases. When coupled to information regarding the
metabolic gene content of the ecosystem, a more complete picture of the role of microbes in this ecologically
significant ecosystem is emerging.
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Does pearl oyster aquaculture have an impact on marine
sediments and benthic fauna in Western Australia?

Jelbart, Jane*!, Jeremy Prince?, Maria Schreider?, Geoff MacFarlane!

! Ecology and Ecotoxicology Laboratory, School of Environmental and Life Sciences, University of Newcastle, University Drive,
Callaghan, NSW 2308.

2 Biospherics P/L, POB 168 South Fremantle, WA 6162.

jane.jelbart@newcastle.edu.au

The pearl oyster (Pinctada maxima) aquaculture industry in the Kimberley region of Western Australia has
been established for decades. However, the potential environmental impact of this aquaculture has not been
investigated for this region until now. Pearl oysters may also have the potential to enrich the benthic layer
under the farms through the deposition of faeces and pseudo-faeces. Other aquacultures (such as some finfish
and shellfish) have caused eutrophication of the marine sediments and a concurrent change in the benthic
assemblages. However, our investigation has not found this to occur in pearl oyster aquaculture. Over the
past two and a half years we have sampled the sediments below three pearl oyster farms in remote regions of
the Kimberley coast. Sediment core samples were taken to measure physico-chemical parameters and grab
samples collected the benthic macrofauna (>1mm in size). Each farm was compared to 4 control locations
(total = 12 control locations) within the same region. At all three pearl farms there were no indications of
eutrophication. There were also no consistent differences in the benthic assemblages below the pearl oyster
farms when compared to control locations. In this presentation we describe the biodiversity of the region,
including the natural variability and connectivity of the benthic assemblages. We also attempt to explain
why some of this variability occurs in the region and the spatial scales of this connectivity. This project has
increased our knowledge of the distribution and abundance of benthic fauna in the Kimberley region. It has
been a successful collaboration between pearl farmers, academic scientists and museum taxonomists. The
project has also given the scientific community greater access to remote regions of Australia and facilitated
the description of new species to science.

Denitrification rates in the tuna farming zone, south-west
Spencer Gulf, South Australia

Jones, Emlyn*!, Milena Fernandes?, Peter Lauer® and Jochen Kampf*

! CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart Tas 7000

2 South Australian Research and Development Institute, Hamra Ave, West Beach SA 5024.

® Department of Primary Industries and Resources of South Australia, Grenfell St., Adelaide SA 5001
4 Flinders University of South Australia, Bedford Park SA 5042

emlyn.jones@csiro.au

Over 95% of Australia’s quota of southern bluefin tuna is used to stock the tuna farming zone located
near Port Lincoln in South Australia. The nutrient cycling in this region is of significant interest due to
the interactions between nutrient inputs from aquaculture and biological activity. Previous studies have
investigated the benthic metabolism and nutrient fluxes from the sediments but no work has been done on the
role of denitrification in removing nutrients from the system. We used the Isotope Pairing Technique (IPT)
to estimate in-situ denitrification rates. The results obtained from the IPT method are then compared with
those estimated stoichiometrically from benthic metabolism and nutrient flux studies. Results indicate low
denitrification rates compared to similar systems elsewhere, with nitrate mainly derived from the nitrification
zone of the sediments rather than from the overlying water. Possible reasons for the low denitrification rates
are likely to be related to micro-nutrient limitation or the coarse nature of the sediments, thus not allowing a
well formed anaerobic zone in the sediments that would favour denitrification.
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The application of towed video to describe habitats and
benthic assemblages on the inner shelf of NSW — limitations
and future developments

Jordan, Alan*, Joe Nielson, Peter Davies, Tim Ingleton, Edwina Mesley

NSW Department of Environment and Climate Change, PO Box A290 Sydney South NSW 1232
Alan.Jordan@environment.nsw.gov.au

Towed underwater video data has been collected on the inner continental shelf waters of NSW as part of ground-
truthing associated swath acoustic data. Much of this has provided effective verification of seabed habitat
types defined from interpretation of bathymetry and backscatter, usually mapped into only several consolidated
and unconsolidated classes. The video is used to identify the extent of fine-scale reef-sand patchiness and
dominant sediment types (fine sand, coarse sand, gravel, pebbles, cobbles, boulders). Further analysis also
provides a classification of reef associated benthic assemblages into the specific habitat types of Phyllospora,
Ecklonia, Pyura, turf, barrens and sponge. This is further defined by percentage cover of macroalgae and
sponge morphological type. Early problems with geolocation of the video has been resolved with the use of a
USBL system allowing improved positional accuracy. Towed video collected at 1 knot generally does not allow
further taxonomic classification and limits more detailed assessment of species diversity. The need for improved
taxonomic resolution (particularly within sponge habitat) has resulted in the development of a system with a
progressive scan digital video system and high resolution still camera. This system will be used to provide
improved image resolution, and in combination with a detailed review of temperate sponge ecology, diversity
and development of a photo identification guide will significantly improve our knowledge of diversity in these
deep water habitats that cover a considerable proportion of the NSW continental shelf. The video systems used
by the NSW HabMap team will be described and issues relating to video survey design will be discussed.

Connectivity in SA gulfs and Bass Strait from various
transport timescales in three-dimensional models

Ké&mpf, Jochen*!, Paul Sandery? and Craig Brokensha®
1 School of Chemistry, Physics and Earth Sciences, PO Box 2100, Flinders University, Adelaide, SA 5001

2 CAWCR Centre for Australian Weather and Climate Research, Bureau of Meteorology, Melbourne, Vic. 3000
jochen kaempf@flinders.edu.au

Based on three-dimensional hydrodynamic model findings, we discuss the distributions of various timescales
(flushing time, water age, residence times) in South Australian gulfs, Spencer Gulf and Gulf St. Vincent, and
Bass Strait. This gives a first idea of marine connectivity in these systems and is relevant to major industrial
developments (desalination plants) and the implementation of marine parks.
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Development of High Resolution Nutrient-Ocean Circulation
Coupled Model to Asses Larval Survivorship inside “Wallace
Line” regions

Kartadikaria, Aditya R*!, Y Miyazawa?!, K Nadaoka!, Y Sasai?

! Department of Mechanical and Environmental Informatics, Tokyo Institute of Technology, Tokyo, Japan
2 Frontier Research Center for Global Change/JAMSTEC, Yokohama, Kanagawa, Japan
kartadikaria.aa@m.titech.ac.jp

A 1/45° high resolution ocean circulation model with three-level nesting structure so called Indo-Pacific ocean
circulation model has been applied to reveal larval dispersal patterns in South East Asia and West Pacific
(SEA-WP) regions especially around the Indonesian seas. Two main physical processes associated with
Indonesia Throughflow (ITF) and Lombok eddy were examined to explain a sharp genetic break with a high
local proximity. A complex feature of topography and coastline around Indonesia plus physical processes such
as El Nifio/Southern Oscillation (ENSO), Indian Ocean Dipole (IOD), and Asia-Australia monsoon, strongly
affect the body of water in the Indonesian seas. To accurately estimate vertical larval movement, a vertical sub-
grid scale turbulent motion is incorporated. In addition, it includes a random-walk displacement model and
the combination between Lagrange and 4th order Runge-Kutta methods for particle advection and dispersion.
To asses the biomass of larva, phytoplankton is studied as well to explain the relation between connectivity
and physical-nutrient processes as a whole. By analyzing the larval dispersal processes with particle tracking
simulations, it was found that complex current patterns in Lombok Sea enable a significant larval retention,
but strong impact on population connectivity comes from the interaction between monsoon cycle and ITF.
Consequently, the populations in the Northern part play a more important role as larval sources, whereas
Southern part mostly acts as larval sink areas, due to the fact that ITF flows from the northern part to the
south.

Spatial distribution and population dynamics of the grapsid
crab, Helograpsus haswellianus, in tidal wetlands in South
Australia

Katrak, Gitanjali* and Sabine Dittmann

School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001
gitanjali.katrak@flinders.edu.au

Large burrowing macroinvertebrates can have significant effects on sediment properties that affect other biota
in the surrounding areas. These organisms are, therefore, considered to be ecosystem engineers. As variations in
population density and distribution can affect such engineering activities, pit trapping studies were conducted
on the burrowing crab, Helograpsus haswellianus (Brachyura, Grapsidae) at four different tidal wetland sites
in South Australia. Temporal differences in crab abundance were found between months. Spatial differences
in crab distribution occurred between different patches of vegetation at each of the four study sites. Burrow
opening counts also varied between different habitats and did not always correlate with the differences in crab
abundance. The lack of correlation between crab numbers and burrow counts and the movement of recaptured
crabs between habitats indicates that the population may be utilising the different habitats for different resources.
Yet, size frequency distributions also varied among the four studied wetlands, indicating possible differences in
population structure between sites. Overall, the differences seen in the temporal and spatial distribution of the
crab population, both between and within sites, can imply site specific engineering effects, which are currently
under further investigation.
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Abundance, population structure and forecasting risk of
exposure to venomous cubozoan jellyfishes

Kingsford, Michael J*!, Jamie Seymour?, Madeleine van Oppen and
Christopher Mooney?

1 ARC Centre of Excellence for Coral Reef Studies and the School of Marine and Tropical Biology, JCU, Townsville Qld 4811
2 School of Marine and Tropical Biology, JCU, Cairns Qld

8 Australian Institute of Marine Science PMB No. 3, Townsville Qld

michael.kingsford@jcu.edu.au

Envenoming jellyfish are found in tropical waters of Australia. Although there are multiple cubozoan species,
little is known of the ecology of stingers or species causing Irukandji Syndrome. Our approach has been to
use ecology, genetics and elemental chemistry to provide greater resolution of the ecology of jellyfishes with
the intention of reducing risk of exposure to the public. Here we report on cross-shelf patterns of distribution
of cubozoans attracted to lights in 2008 and 2009. Jellyfishes were sampled near reefs at inner, mid and outer
distance strata across the GBR and at multiple latitudes. In addition, we have used spatially and temporally
explicit sampling designs to samples stingers in near shore waters. Patterns of abundance suggest highly
localised concentrations and we expect to elucidate these patterns further with microsatellites and elemental
chemistry of the statoliths. Outcomes of the research will include risk maps, the sophistication of which will
increase with knowledge.

Comparison of hydrodynamic and genetic networks in the
GBR

Kininmonth, Stuart*'2, Madeleine van Oppen?, Glenn De’ath?, Hugh

Possingham?

1 Australian Institute of Marine Science, PMB #3, Townsville,QId 4810

2 The University of Queensland, School of Integrative Biology, The Ecology Centre and Commonwealth Research Facility for
Applied Environmental Decision Analysis, Brishane Qld 4072

s.kininmonth@aims.gov.au

Understanding the exchange of larvae is fundamental for modelling the population dynamics of fish and coral.
Difficulties in tracking individual propagules have fostered the growth of two research fields; Hydrodynamic
particle modelling and genetic assignment modelling. We utilised the complex hydrodynamic models, generated
by the James Cook University Marine Modelling Unit, that compute the passage of Lagrangian particles over
a 30 year span for 321 reefs. We generated a network from the connection matrices and used graph theory
methods to examine the overall dispersal system properties. Similarly we created a second network by using
F,, and assignment methods to examine genetic connectivity (8-10 DNA microsatellites) of the brooding coral
Seriatopora hystrix across 22 sites on the GBR. Using graph theory we were able to compare the networks
with particular reference to neighbourhood clustering, connection strengths and dispersal path distances. We
found common dispersal patterns and characteristics in both systems and conclude that the two approaches are
complimentary.
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National mapping of deepwater biotopes based on multi-
beam acoustics — progress and challenges

Kloser, Rudy J*, Gordon Keith, Rick Porter-Smith and Mike Fuller

CSIRO Marine research, P.O. Box 1538, Hobart Tas. 7001
rudy.kloser@csiro.au

A program to map the deepwater biotopes of the Australian EEZ is underway based on fine scale acoustic
multi-beam echo sounder (MBES) mapping. Data are collected on specific research voyages as well as utilising
transit voyages between ports. These MBES data are an important input into assessing assets (e.g. canyons,
terraces, banks, seamounts) for regional marine planning, informing the placement of MPAs and fisheries
spatial management. The acoustic data provide detailed (20 to 50 m grid) bathymetric and inferred substrate
information that can be used with other co-variates to predict macro faunal functional groups based on physical
and optical “ground truthing”. A consistent approach of interpreting ecological hard and soft substrate based on
the acoustic backscatter that maximises the spatial resolution whilst minimises sources of error was developed
and applied. Ongoing developments in the analysis and mapping of the acoustic backscatter data are compared
to a seabed scattering model, physical sampling and spatial scales of biotopes observed from video. Using the
bathymetry and acoustic backscatter data maps of macro faunal functional group preference with probability of
predictions are estimated based on reference sites with varying disturbance histories. In particular predictions of
faunal functional groups may be effected by modification of the seabed from demersal trawling. We demonstrate
with available “ground truth” data how the fine scale mapping can provide a predictive map of faunal functional
groups and how this may be modified by a demersal trawl disturbance index at fine scale around outer shelf,
upper slope, canyon and seamount features.

Mapping the distribution and abundance of mirconekton fish
at basin scales — potential and challenges

Kloser, Rudy J*, Mark Lewis, Tim Ryan, Caroline Sutton and Jock Young

CSIRO, PO Box 1538, Hobart Tas. 7001
rudy.kloser@csiro.au

Acoustic methods of characterizing micronekton communities (~ 2 to 20 cm length) and their connectivity on
the scale of an ocean basin could provide valuable inputs for ecosystem-based fishery management, marine
planning, and monitoring the affects of climate change. The micronekton fish are important forage for top
predators (e.g. tunas) and information on their diversity, distribution, size-structure and abundance are needed
to increase accuracy of top-predator distribution and abundance predictions. At the scale of an ocean basin, four
years of Tasman Sea transects using a fishing vessel provide fine-scale maps of acoustic backscatter at 38 kHz
that reveal detailed spatial patterns and structure to depths of 1200 m. Research and commercial vessel and data
provide detailed biodiversity, density, size structure and acoustic-scattering information from depth-stratified
net sampling and a lowered acoustic probe. Wet-weight biomass estimates of the micronekton fish in the region
vary considerably by a factor of 5 to 58 between acoustics (16 to 29 g m=2), nets (1.6 g m2) and large spatial-
scale ecological models (0.5 to 3 g m2). We demonstrate the potential and challenges of an acoustic basin-scale,
fishing-vessel monitoring programme, including optical and net sensing, which could assist in characterizing
the biodiversity, distribution and biomass of the micronekton fish.
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Making Sense of Hyperspectral, Remotely-Sensed Data for
Habitat Mapping in Ningaloo Marine Park, Western Australia

Kobryn, Halina T*!, Kristin Wouters?, Nicole Pinnel!, Lynnath E Beckley,

Matthew J Harvey! and Thomas Heege?

1 School of Environmental Science, Murdoch University, 90 South St, Murdoch WA 6150
2 EOMAP GmbH & Co.KG, Sonderflughafen Oberpfaffenhofen, Geb. 319, D-82205 Gilching, Germany
H.Kobryn@murdoch.edu.au

Globally, hyperspectral surveys are emerging as a particularly useful technology for mapping connected benthic
habitats over large areas of optically clear coastal water. Airborne hyperspectral data covering Ningaloo Marine
Park are currently being used to map benthic habitats and develop a reliable and repeatable procedure for this
operation. The HyMap data, at wavelengths from visible to near infrared in 126 spectral bands, covered 3
400 km?at 3.5 m spatial resolution over the terrestrial coastal strip and out to 20m depth over lagoon and reef
areas. The data were corrected for atmospheric, air-water interface and water column effects using the physics-
based Modular Inversion and Processing System. This approach allowed for quantitative and automated
steps, as well as the removal of subjectivity from the classification process. Fieldwork was carried out to
support the interpretation, classification and validation of the bottom reflectance data. Spectral reflectance
of corals, macro-algae and sediment from several habitats were measured underwater with an Ocean Optics
2000 spectroradiometer and used for development of algorithms for automated image classification. Based on
linear discriminant analysis, the in situ spectra of six benthic groups (branching Acropora, digitate Acropora,
tabulate Acropora, massive corals (e.g. Porites), submassive corals (e.g. Pocillopora) and macro-algae) could
be classified to 90 % accuracy using as few as six optimally-positioned bands in the visible wavelengths.
Hyperspectral image analysis of the Ningaloo Marine Park has confirmed that at least 16 major, cover-forming,
benthic habitat categories are spectrally separable. Outputs of image analysis include percent cover and
probability of these various habitat components to a depth of 15 m. Our results show that hyperspectral remote
sensing techniques offer an efficient and cost-effective approach to mapping and monitoring coastal habitats
over large, remote and inaccessible areas which are typical of Australia’s vast marine domain.

Changing Geochemistry and Ecology of the Lower Lakes and
Coorong due to Water Management

Krull, Evelyn*!, Jenny Fluin?, Rachael Skinner?, Gary Hancock?3, Janine

McGowant

L CSIRO Land and Water, PMB 2, Glen Osmond SA 5064

2 School of Earth and Environmental Sciences, The University of Adelaide, Adelaide SA 5005
3 CSIRO Land and Water, Black Mountain, Canberra ACT 2601

Evelyn.Krull@csiro.au

The ecosystem of the Coorong and Lower Lakes have undergone drastic changes over the last 100 years with
changes in water abstraction upstream and construction of the barrages, which isolated the Lower lakes from
the Coorong. Recently, the reduced flow from the Murray into the Lower lakes and the Coorong has resulted
in a worrying trend of declining water levels in the Lower lakes. Discussion about what the adequate response
to the declining state of the lower lakes and Coorong should be, vary widely, ranging from the flooding of the
lower lakes with sea water to the construction of a second dam. In order to make informed decision about what
kind of ecosystem can be rehabilitated, it is important to take into account the variaibily of the ecosystem and
geochemistry of these systems over time. In fact, it is important to understand if the current state is truly due
to low flows or is part of the natural vairabilyt of the system. This presentation will highlight the changes in
geochemistry (isotopic and NMR spectroscopically) that particularly occurred in the Lower Lakes over the last
100 years. These data are put into context with the ecology (based on foraminifera research) and the changes
in the Coorong.
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Longitudinal variations in sedimentary organic matter
composition in the Logan Estuary (southeast Queensland,
Australia): Implications for the impact of human activities

Kuhn, Thomas*!, Evelyn Krull! and Andy Steven?

! CSIRO Land and Water, Private Bag 2, Glen Osmond SA 5064
2 CSIRO Land and Water, 120 Meiers Road, Indooroopilly Qld 4068
thomas.kuhn@csiro.au

Organic matter (OM) in estuaries is derived from multiple sources, ranging from (i) in-situ produced micro-
and macroalgae, bacteria, and aquatic macrophytes; to (ii) terrestrial matter, such as plant debris and eroding
soils; and (iii) anthropogenic inputs from agricultural and urbanised land areas. In addition to multiple
potential sources, OM composition in estuaries is also strongly influenced by the same hydrological mixing
processes giving rise to their salinity gradients. In the Logan Estuary (southeast Queensland), monitoring of
water quality indicators such as total P and N, turbidity, chlorophyll a, and dissolved O, has shown that its
ecosystem health has been deteriorating and poor over the past several years. Although these indicators provide
important information about the nutrient status and water quality of the estuary, they are insufficient to allow
for a comprehensive assessment of the estuary’s ecosystem health. Characterisation of the composition of
sedimentary organic matter, however, provides information about the ecological status and substrate quality of
the estuary’s sedimentary and suspended material and can identify both natural and anthropogenic point and/
or diffuse inputs. In the Logan estuary, we have employed a complementary suite of analyses to characterise
organic matter (including total organic carbon concentration, biomarkers and carbon stable isotopes) in a set of
bank and channel sediment samples taken along an approximately 35 km long river section starting at the mouth.
This allowed us to identify and characterise various sources of organic matter (autochthonous, allochthonous)
and shifts in their relative contribution along the investigated section. These results are discussed in view of the
biogeochemistry of the Logan estuary and the potential impact of human activities (e.g. land use, urbanisation)
on its environmental assets.

Impacts of Climate Change on Plankton and trophic Linkages
In Tasmanian Shelf Waters

Kunz, Thomas*!, Alistair Hobday* and Anthony Richardson??

1 CSIRO Marine & Atmospheric Research, GPO Box 1538, Hobart Tas. 7001
2 CSIRO Marine & Atmospheric Research, PO Box 120, Cleveland Qld 4163
% University of Queensland, Department of Mathematics, St Lucia Qld 4072
tkunz@bigpond.com

Ocean warming in the Southern Hemisphere will be particularly fast and intense off south-eastern Australia,
according to projections of global climate models. Such warming and associated changes in water column
stratification have impacted upon phyto- and zooplankton communities elsewhere in the world, with flow-on
effects for higher trophic levels. We have developed a “minimal realistic”” nutrient-phytoplankton-zooplankton-
detritus (NPZD) model for eastern Tasmanian shelf waters which are expected to be particularly impacted by
the enhanced southward penetration of the warm, nutrient-poor East Australian Current which climate models
project. Our NPZD model allows to investigate the potential impacts of changes in sea temperature and depth
of the mixed surface layer on different functional groups of plankton. We ran the model for 100 years using data
from the 1970s as baseline values. Preliminary results indicate that the projected changes in these key ocean
variables will alter not only the production of plankton but also the relative importance of different groups of
both phyto- and zooplankton. Further analysis will help to assess the potential of changes in these key ocean
variables to disrupt trophic linkages both within the plankton and between plankton, small pelagic fish and
seasonal predators such as tuna and seabird species for which Tasmanian shelf waters are important feeding
grounds.
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Modelling of backscatter angular dependence as a tool for
seafloor characterisation — examples in Cook Strait and the
Kermadec Arc, New Zealand

Lamarche, Geoffroy*!, Anne-Laure Verdier* and Xavier Lurton?

1 NIWA, Private Bag 14-901, Wellington 6041 New Zealand
2 JFREMER, BP70, 29280 Plouzané, France
g.lamarche@niwa.co.nz

Backscatter signal processing is required to remove the modulation effects of recording equipment, large-scale
topography and water column, thus providing a calibrated level of reflectivity. Although backscatter strength
(BS) is dependant signal incidence angle (theta) on the seafloor, conventional processing rarely accounts for it.
In this study, we used the Sonarscope® Software from IFREMER, France, for signal calibration, compensation
and modelling of the BS dependence on incidence angle. Self-calibration was computed by fitting a relevant
model ofarray directivity on datarecorded over homogeneous seafloor areas. Statistical compensation is required
to attenuate the strong, sometimes obliterating, signal associated with the specular reflection at the vessel nadir.
Following grain-size analysis and sample classification based on the percentage of mud, gravel and sand we
modelled the backscatter angular response BS(theta). The modelling consists of fitting a set of theoretical
distributions to the BS curve for a given material, and is a combination of Gaussian laws for the specular
angles and Lambert law for grazing angles, using the equations BS(theta) = 10 log[A.exp(-theta?/2B?) + C.
cos”D(theta)]. The six parameters (A to F) have no explicit relationship with geological or acoustical attributes
used classically in these disciplines. Cook Strait and the Kermadec Ridge, New Zealand, are ideally suited to
such studies. There, multibeam data are augmented by geological samples (photos, sediment samples) which
provide unique opportunities to ground-truth and quantify the backscatter signal. Cook Strait’s environments
include: high-energy shallow shelf to deep ocean basins, with sediment waves; carbonate platforms; eroded
surfaces; canyons and unstable seascapes. The Kermadec Ridge consists of hard volcanic rocks sometimes
draped with soft sediments. From the data collected we generated a library of backscatter profiles accounting
for the signal angular dependence, which forms a generic reference for future investigations. The study
demonstrates the potential of quantitative backscatter signal analysis.

Distribution, abundance and feeding of macroinvertebrates
In an intermittently-open estuary

Lautenschlager, Agnes*, Ty Matthews, Gerry Quinn

School of Life and Environmental Sciences, Deakin University, Princes Hwy, Warrnambool Vic. 3280
adlau@deakin.edu.au

Estuaries are ecosystems with strongly fluctuating environmental conditions. Despite their ephemeral character,
estuaries sustain large populations of deposit-feeding invertebrates. These are fuelled by organic detritus that
comes from various sources and in unpredictable abundances during the year. Possible sources of organic
matter are freshwater, marine or in-situ estuarine production. In intermittently-open estuaries (estuaries
that are closed-off from the sea during some time of the year), the sources of detritus over the yearly cycle,
during periods of closed and open mouth conditions, are unknown. Furthermore, the influence of changing
environmental conditions on deposit-driven communities has not been studied in an intermittently opened
estuary. This study monitored the distribution and abundance of macroinvertebrates during different seasons
in the Hopkins River estuary, Victoria. Five key species are presented and preliminary experiments describe
patterns of their distribution corresponding to feeding mode and the availability of detritus in the sediment.
Stable isotope analysis was used to examine the trophic status of these key species and to identify nutrient
sources of the estuarine food web. Further, manipulative field experiments were carried out that studied the
uptake of detritus by the bivalve Soletellina alba, as an example for an estuarine deposit-feeder.
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Dissolved organic matter leakage from seagrass wrack: a
mechanism for cross-habitat connectivity and trophic subsidy

Lavery, Paul*!, Kathryn McMahon?, Julia Weyer?, Carolyn Oldham?

1 Centre for Marine Ecosystems Research, Edith Cowan University, Joondalup Dr, Joondalup WA 6027
2 School of Environmental Systems Engineering, The University of Western Australia, Nedlands WA 6009
p.lavery@ecu.edu.au

Seagrass meadows provide important ecological functions, including large amounts of primary production that
is exported to adjacent habitats as detached wrack. To provide an effective subsidy, the wrack must be able to
support production in the donor habitat. Despite the massive volume of wrack accumulations on beaches, few
studies have characterised the release of dissolved organic carbon (DOC) from the beach-cast wrack or tested
its bioavailability. We undertook experiments to determine whether seagrass wrack released DOC, whether the
amount and form released varied among different types of seagrass and whether the DOC was bio-available, as
measured through bacterial bioassays. Fresh and aged samples of Posidonia sinuosa and Amphibolis spp and
fresh samples of red algae were incubated in seawater for 16 h. The filtrate was then passed through a resin
system (DAX-8, XAD-4) to characterise the DOC. The filtrate was also incubated with a bacterial inoculum
to determine the bioavailability of the leached DOC. Algae released the largest total concentrations of DOC (6
749mg kg-1), followed by fresh Posidonia and Amphibolis leaves (1724 and 1102 mg kg* respectively) and then
Amphibolis stems (588 mg kg™). In all cases, more than 50% of the total DOC released was in the fraction passing
through the XAD-4 resin, and likely to be sugars and amino acids. Subsequent bacterial bioassays confirmed
the bioavailability of the DOC released over the first 16 hours of incubation. Aged Posidonia (4 weeks after
leaf shedding) released negligible DOC. The results indicate that seagrass wrack can be an important source of
DOC to beach and nearshore ecosystems, with significant proportions in the highly bioavailable fractions and
that seagrass wrack is therefore a potentially important mechanism of trophic connectivity, though this potential
may decrease with age of the wrack.

Whales: A net sink or source of carbon to the atmosphere?
Lavery, Trish J*!, Mitchell, James G, Seuront, L, Smetacek, V2

! Biological Sciences, Flinders University, GPO Box 2100 Adelaide SA 5000
2 Alfred Wegener Institute for Polar and Marine Research, D-27570 Bremerhaven, Germany
Trish.Lavery@flinders.edu.au

Cetaceans excrete liquid, nutrient rich waste at the oceans’ surface. This input of nutrients into the photic zone
has the potential to stimulate phytoplankton blooms and lead to enhanced carbon fixation. Much attention has
been given to quantifying the release of carbon into the atmosphere during respiration by whales. Here, we
examine the balance between carbon fixation, sequestration, and respiration by whales to determine the extent
to which whales are a net source, or sink, of carbon to the atmosphere.
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Winter movements of female Antarctic fur seals at Marion
Island - migrators or commuters?

Lea, M-A*!, MA Hindell*, MN Bester?, PIJN de Bruyn? & WC Oosthuizen?

! Antarctic Wildlife Research Unit, School of Zoology, University of Tasmania, PB-5, Hobart Tas. 7000.
2 Mammal Research Institute, Department of Zoology & Entomology, University of Pretoria, Pretoria, South Africa
ma_lea@utas.edu.au

Variability in the extent of winter sea-ice and the location of productive regions within the Polar Frontal Zone
(PFZ) influence the winter movements and foraging success of many Southern Ocean top predators. Currently,
little is known regarding such variability and its influence on the foraging success of Antarctic fur seals (AFS).
Male AFS at Heard Island are known the visit the Antarctic ice edge (S. Robinson Pers.Comm), while adult
females at South Georgia have been tracked to the Patagonian Shelf and the Antarctic Peninsula (Boyd et al.
1998). AFS in the southern Indian Ocean are relatively remote, however, and the likelihood of long, 8 month
winter migrations, as observed for northern fur seals, seemed high. As part of a large, international circum-
Antarctic winter geolocation tracking study, two adult females were equipped with Fastloc-GPS satellite
transmitters in late autumn 2008 to validate light level data. Tags transmitted daily locations and recorded
6-hourly histogram dive data (depth, duration, time at depth and time at temperature). Interestingly, both
females displayed a previously unrecorded commuting behaviour, moving directly southwards to the Polar
Frontal Zone over 1000km away. Subsequently, however, they returned to Marion Island 2-3 times where they
remained for up to a week on each occasion. Both animals appear to have concentrated their foraging effort
within the APFZ and did not travel further south to the ice edge. Dive data reveals that females displayed
classic nocturnal foraging behaviour indicative of feeding on vertically, migrating pelagic prey.

The Spirit of Tasmania 1 ocean observation facility: Features
resolved from a rapid repeat shiptrack and broadened
opportunities as a multi-user platform

Lee, Randall*!, Sebastian Mancini?, Guilluame Martinez*, and Helen
Beggs®

! Environment Protection Authority, Victoria

2 eMarine Information Infrastructure, University of Tasmania

8 Bureau of Meteorology, Melbourne
randall.lee@epa.vic.gov.au

The Spirit of Tasmania 1 was instrumented with an in-line water quality sampling system by the EPA Victoria
in August 2008. The first two seasons data from this ship of opportunity (SOOP) are explored to identify key
features resolved by this dataset. Operating on a daily schedule this facility observes high frequency events
such plankton dynamics, weather-band forcing, and impacts of coastal catchment discharges, as well as the
broader seasonal changes that can be resolved on the lower repeat SOOPs within IMOS. Located in the middle
of Bass Strait the track provides a latitudinal gradient of Bass Strait dynamics with minimal semi-diurnal
oscillations from tides entering and exiting the respective eastern and western entrances to the strait. The track
also bisects the large embayment of Port Phillip Bay and the estuarine section of the Mersey River. It resolves
within system responses and their exchange processes with the adjoining Bass Strait ocean waters. The data
highlights Port Phillip Bay as a significantly climate modified marine system where reduced coastal discharges
and higher evaporation have resulted in elevated salinities are 1.5psu higher than the adjoining ocean. This is
resulting in exchange processes that now hamper oceanic flushing and reduce mixing with coastal discharges.
The expansive capacity of the facility provides an opportunity for researchers to trial additional sensors and
techniques for consideration to incorporate more broadly within the SOOP network.
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Exploring potential futures for the Coorong using scenario
analysis of ecosystem states

Lester, Rebecca* and Peter Fairweather
School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001

rebecca.lester@flinders.edu.au

Over the last ten years, there has been a major decline in the condition of the Coorong, the estuary for Australia’s
largest river system, the River Murray, due to prolonged drought and past management of the river basin. In
order to successfully manage the estuary in the future, predictions are needed to evaluate the effect of possible
management actions on the Coorong ecosystems under a variety of climatic scenarios. We have constructed an
ecosystem response model for the Coorong using a technique we call “‘ecosystem states’, whereby combinations
of biota that co-occur are identified and linked explicitly to the environmental conditions under which they
are found. This multivariate approach objectively defines a set of parameters and the relevant thresholds for
each that govern transitions between the identified ecosystem states. The data set used to anchor this modelling
was collected by a range of agencies and scientists over a period of nine or so years, and is typical of the data
types routinely collected about aquatic ecosystems for the purpose of environmental management in many
jurisdictions. Ecosystem state modelling builds links between the biotic and abiotic datasets in a spatially- and
temporally- explicit fashion. These links are useful to us as key indicators rather than representing strictly
causal connections. A range of scenarios will be explored to provide managers with information as to the likely
consequences of their decisions. We will identify the potential impacts of management within the Murray-
Darling Basin as a whole, possible climate change, and a range of local management options on the ecology of
the Coorong. The outcomes of these scenarios will allow for unbiased assessment of the ecological response to
a range of possible management options, providing the basis for informed decision-making in the management
of the Coorong.

Will climate change increase the vulnerability of marine
molluscs to disease? - A suspicion derived from a model of
oyster spawning

L1, Yan*, Jian Qin, Xiaoxu Li and Kirsten Benkendorff

School of Biological Sciences, Flinders University
yli@flinders.edu.au

Oscillations in the earth’s climate lead to associated fluctuations in the temperature regimes of many marine
ecosystems. Thus global climate change can impose an environmental stress on marine species, which along
with the energetic cost of spawning, can reduce host immunity resulting in high mortality especially after
reproductive events. The Pacific oyster offers a good opportunity to assess these impacts of global warming
on ocean productivity, as an important world-wide aquaculture species whose reproduction is triggered by
temperature increases. This study was undertaken to further explore the impact of spawning on molluscan
thermal tolerance and bacterial resistance, and to generically assess the physiological and immunological
reasons for summer mortality in Pacific oyster. We found that the energy expended during reproduction
compromises the thermotolerance and immune status of oysters, leaving them easily subject to mortality if
heat stress occurs. Oysters were also more vulnerable to a simulated bacterial challenge in the post-spawning
stage. Our findings have implications for the long-term persistence of molluscs under the influence of global
warming.
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Estimating the larval connectivity of a marine protected
area: barnacle and mussel recruitment around Wilsons
Promontory Marine National Park, Australia

Lindsay, Malcolm J*, Swearer, Stephen E, and Keough, Mick J

Zoology Department, University of Melbourne, Parkville, Vic. 3010
m.lindsay@zoology.unimelb.edu.au

The knowledge gap concerning the dispersive larval phase of marine animals poses a problem for effective
conservation and fisheries management. For the management of Marine Protected Areas (MPA), knowledge of
dispersal pathways helps gauge the area’s success in protecting recruitment hotspots, maintaining population
persistence and generating spillover. However, the dispersal pathways into a local population are heavily
influenced by both biological (e.g. larval behaviour, settlement cues) and physical factors (e.g. ocean currents)
and as a result recruitment is often patchy and difficult to predict. We examined the oceanographic conditions
of Wilsons Promontory through ocean modelling and in situ ADCP measurements to identify dispersive/
retentive features of the region. These patterns were then correlated to larval distribution and settlement of
intertidal invertebrates to recreate dispersal pathways into the MPA.

Comparisons of the food web structure in two estuaries with
differing hydrological regimes in south-western Australia

Linke, Thea*!, lan Potter!, Luke Twomey?, Fiona Valesinit

1 Murdoch University, South Street, Perth WA 6150
2 Qceanica Consulting, Broadway, Perth WA 6008
t.linke@murdoch.edu.au

Estuaries are highly productive and often urban ecosystems. It is of great interest to managers and ecologists to
understand the trophic linkages within a system. In this study, the traditional stomach content analysis approach
was used to identify predator-prey relationships. This was complemented with biochemical methods to elucidate
the pathway of energy transfer from primary producers into three abundant and important fish species with
different feeding regimes, i.e. Acanthopagrus butcheri (omnivore), Leptatherina wallacei (pelagic feeder) and
Pseudogobius olorum (benthivore), in a permanently-open (Swan-Canning) and a seasonally-closed (Wilson
Inlet) estuary. Three complementary, quantitative approaches are being adopted. 1) Analysis of the dietary
items consumed by the fish and variation in diet with body size, habitat and season. (2) Determination of stable
isotope ratios of C*¥/C*? and N*/N* for fish and their prey. (3) Determination of fatty acid biomarkers of fish
and dietary items. Stomach content data indicated that the overall diets differed significantly between species.
Size-related changed in dietary composition were evident for each of the three species. Stable isotope ratios of
N®/N*suggested that three trophic levels exist in each system, while the C*3/C*2 ratio enabled differentiation
between food chains based on detrital material or plankton. In the Swan-Canning estuary, fatty acid data
revealed trophic markers for dinoflagellates in A. butcheri and L. wallacei, while trophic markers characteristic
for diatoms were present in P. olorum. These findings suggest that inter- and intra-specific resource partitioning
occurs among the three fish species and between estuaries, and different organic matter sources support both
pelagic and benthic food chains. The resultant data can be used in quantitative ecosystem modelling.
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Connectivity between environmental diversity and
biodiversity distribution for the selection of intertidal
protected areas

Loisier, Aude*! and William Gladstone?

! Department for Environment and Heritage. 1 Richmond Rd, Keswick SA 5035, GPO Box 1047, Adelaide SA 5001. Email : loisier.
aude@saugov.sa.gov.au

2 School of Environmental and Life Science, University of Newcastle (Ourimbah Campus), PO Box 127, Ourimbah NSW 2258
William.Gladstone@newcastle.edu.au

Measures of environmental diversity (ED) derived from habitat maps and physical descriptors are often used
as surrogates for detailed biodiversity assessment (DBA) to select marine protected areas (MPASs). However,
there have been few tests of the connection between ED and biodiversity. This research tested the potential
value of the ED of intertidal rocky shores as a surrogate for mollusc biodiversity, using (1) physical descriptors
(nearshore water depth, rugosity, exposure) and (2) habitat composition. A detailed biodiversity assessment
of molluscs and a study of ED variables were undertaken on 20 intertidal rocky shores on the Hawkesbury
shelf bioregion of NSW. The efficacy of the ED surrogates was evaluated by testing for congruence in spatial
variation between ED and biota and by evaluating the outcomes of an optimal reserve selection process based
on the ED surrogates. Low correlations were observed between spatial variation in the physical descriptors
and the biota. Habitat composition explained more of the spatial variation in species assemblages than physical
descriptors. The reserve selection process based on average dissimilarity in physical descriptors was inefficient,
generally performing no better than a random selection of locations. In contrast, reserve selection based on
average dissimilarity in habitat composition performed better than a random selection for reserve networks
covering 15-40% of available locations. These results offer encouraging opportunities for further testing of the
connectivity between habitat and biodiversity in different ecosystems and at larger scales to enable effective
design of MPAs at global scale.

Seasonal development of net fouling and effects on water
quality for a southern bluefin tuna sea-cage

Loo, Maylene GK* and Leonardo Mantilla

South Australian Research and Development Institute, 2 Hamra Avenue, West Beach SA 5024
loo.maylene@saugov.sa.gov.au

The development of net fouling assemblages on two commercial southern bluefin tuna (SBT) sea-cages was
followed during a farming cycle from March to September 2005. One sea-cage was located inshore (~ 4 km)
while the other was further offshore (~ 13 km). The net fouling assemblages on the inshore sea-cage comprised
arange of 14 taxonomic groups (four animal phyla and three algal divisions) across all depths, being dominated
by colonial ascidians mostly from the family Dideminidae and mixed algae from the divisions Rhodophyta,
Chlorophyta and Phaeophyta. The net fouling assemblages on the sea-cage located further offshore were less
diverse, with nine taxonomic groups (also from four animal phyla and three algal divisions) recorded. For the
inshore sea-cage, the fouling assemblage was dominated by hydroids in March/April, moving to mixed algae
and encrusting organisms in May/June and “climaxing” with colonial ascidians towards the end of the farming
season in August/September. The seasonal development of fouling assemblages for the offshore sea-cage
followed a similar trend. Depth differences were associated with dominance by algae in the shallower depths
and encrusting organisms including bryozoans and ascidians in the deeper depths for both sea-cages. The
bivalves Electroma georgiana and Hiatella australis were recorded from June onwards, but not in high cover.
The dissolved oxygen concentration within the sea-cages became lower as fouling increased net occlusion,
demonstrating a disruption of water exchange and thus also removal of wastes.
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Surface elevation change in Moreton Bay wetlands:
Understanding vulnerability to sea level rise

Lovelock, Catherine®*, Bennion, Vicki! and Cahoon, DR?

1 Centre for Marine Studies, University of Queensland, QId 4072
2 United States Geological Survey, Patuxent Wildlife Research Center, Maryland 20705, USA.
c.lovelock@ug.edu.au

For coastal wetlands to persist with increasing sea level, surface elevation of the wetlands must increase at an
equal pace. Understanding the factors that contribute to surface elevation change across wetland landscapes
will aid in predicting the impacts of sea level rise. Surface elevation of mangroves and saltmarsh in Moreton
Bay were monitored using rod surface elevation tables (RSET). The eastern side of the bay is influenced
by oceanic water and has sandy sediments while the western bay has strong riverine influences and muddy
sediments. Mangroves on both sides of the Bay are dominated by Avicennia marina while saltmarsh on the
eastern bay is dominated by Juncus kraussii. and on the western side by Sarcocornia quinquefolia. Annual
surface elevation change in the mangroves was 6 mm, which was similar across sites and exceeds current rates
of sea level rise. In saltmarsh, elevation change was 4 mm in the western bay but only 1 mm in the eastern bay,
indicating high vulnerability to sea level rise. Over all sites, accretion on the sediment surface exceeded surface
elevation change by approximately 50%, indicating compaction (subsidence) of soil profiles. Our assessment
indicates that wetlands have a range of vulnerabilities to sea level rise. Additionally, inter-annual variation in
surface elevation indicates that environmental and plant factors have strong influences on surface elevation of
wetlands in Moreton Bay which will influence vulnerability to sea level rise.

Cyclone Pancho increases growth and relieves nutrient
limitation in mangroves in the Exmouth Gulf

Lovelock, Catherine

Centre for Marine Studies, University of Queensland, St Lucia Qld 4072
c.lovelock@ug.edu.au

In the tropics and subtropics cyclones and hurricanes occur periodically, disturbing ecosystems and resulting
in large pulses of fresh water flow across landscapes that deliver sediments and detritus to near-shore waters.
The productivity of many fisheries are associated with storm events which are proposed to provide pulses of
nutrients resulting in stimulated primary production. We determined the response of intertidal mangrove forests
to a cyclonic event (Cylone Pancho, April 2008) in the arid zone of north Western Australia. We measured
growth rates and nutrient cycling within trees in response to nutrient additions before and after the cyclone.
Growth rates of trees were enhanced after the cyclone. We observed nutrient limitations to growth prior to
the cyclone that were relieved after the cyclone. Additionally, nutrient resorption efficiency of trees, where
high values indicate nutrient limitation, was reduced after the cyclone. Our data indicate that cyclones in the
Exmouth Gulf result in increases in nutrient availability which stimulates production.
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Image segmentation of seabed texture homogeneity from
multibeam backscatter data

Lucieer, VVanessa

Tasmanian Aquaculture and Fisheries Institute, University of Tasmania, Hobart Tas. 7000
Vanessa.Lucieer@utas.edu.au

The use of backscatter data generated by multibeam echo-sounders provides a powerful source of information
to investigate marine substrate characteristics and seabed biotopes. However, the textures within these data
are strongly scale dependant, and new methods integrating both physical and biological factors at various
spatial scales must be developed to accurately assess how and why differences in backscatter texture indicate
differences in substrate characteristics and seabed biotopes. This presentation will introduce the development
of a method to characterise seafloor substrate based on object-oriented classification techniques applied to
calibrated backscatter data. Object based image analysis is used to identify homogeneous regions in terms
of acoustical response, which in turn enables us to map the distribution of marine biotopes. Backscatter
image segmentation from colour, shape, smoothness, compactness and texture are applied at various scales
across different depth strata. The object-oriented technique generates measures and maps of the classification
uncertainty and segmentation reliability. The results provide an improved understanding of the utility of
different marine biophysical variables as surrogates for benthic biotopes and promote the use of spatial
uncertainty techniques, at local and regional scales, to assess the application of the methods for biodiversity
assessment. Understanding the relationship between seafloor topography (from multibeam bathymetry) and
substrate texture in marine ecosystems will eventually underpin biodiversity assessment and influence the
success of ocean management in describing the biodiversity of our oceans. The methodology has the potential
to be applied to seafloor types worldwide from a variety of multibeam systems, and will advance the research
that aims to answer the fundamental questions relating to the role of high resolution acoustic data in explaining
patterns of biodiversity.

Canaries on the beach — the utility of ghost crabs (Ocypode
sp.) as indicators of ecological change on sandy beaches

Lucrezi, Serena* and Thomas A Schlacher

Faculty of Science, Health & Education; University of the Sunshine Coast; Maroochydore DC, Q-4558,
tschlach@usc.edu.au

Sandy shores are under pressure from expanding coastal populations, ribbon development in the costal strip
and increasing recreational use of beaches. In Queensland and elsewhere beaches are the prime sites for
human recreation and their ecosystems are being extensively modified by development and direct human
use. Yet, the ecological consequences of this process, especially for urban and para-urban beaches, are poorly
understood and criteria to measure the ecological health of beaches are not developed. We therefore tested the
applicability of ghost crabs (Genus Ocypode) as ecological indicators on beaches. Ghost crabs offer practical
advantages in that they are abundant and widespread and densities can be estimated by counting burrow
openings. Because the crabs are the apex predators on beaches, their responses should also be ecologically
meaningful. Densities of ghost crabs declined in areas subjected to habitat modification (i.e. seawall replacing
dunes) and continuous trampling, suggesting predictable biological responses to human stressors. Crab
numbers did, however, also change in response to natural variations in wave and wind regimes. This would
confound the detection of impacts from human causes unless careful spatial and temporal replication is
built into monitoring programs. A key feature of ghost crabs are their extensive, deep and complex burrows.
Changes in burrow size, architecture and complexity thus offer the potential for a novel indicator that operates
at the sublethal level via modifications to the crab’s behaviour. Thus, ghost crabs can be an indicator of beach
health that combines population responses that reflect mortality and emigration as well as sublethal effects
manifested by changes in burrow biometrics.
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A Hierarchical Systems-based Framework for Managing
Marine and Coastal Conservation Assets

Lyne, Vincent*, David Brewer, Tim Skewes

CSIRO Marine and Atmosphere, Castray Esplanade, Hobart Tas. 7000
Vincent.Lyne@csiro.au

Avrapid assessment approach for conservation values, and their vulnerability, is developed using a hierarchical
systems-based procedure. The framework, deals explicitly with issues of scale and the multifaceted aspects of
potential assets, such as their ecological, biodiversity, social and cultural contexts. At each level in the hierarchy,
input drivers act upon functional groups/species, the habitats, including key assets, to change outcomes from
the system, such as ecological services and the state of the assets. This process-based approach facilitates
understanding key linkages and hence surrogacy relationships. Application of this framework involves an
examination of existing information, including expert knowledge, to build up an understanding of systems at
different scales. Potential assets in the form of functional groups or species and spatially distributed habitats
are mapped along with the drivers of the system (both natural and human). The interaction between the
assets and pressure/drivers can be captured as, for example, Bayesian models involving probabilistic profiles
of pressures acting on assets of varying exposures and sensitivities. Models of these interactions allow us
to predict the impacts on the ability of the ecological components in delivering services. Monitoring and
management modules can be added to provide the feedback elements to enable control of pressures/threats
(and exposure/sensitivities of assets). The value of the new approach is that it explicitly defines a process-
based surrogate approach and allows decisions to be matched to the appropriate scale of application. The
system approach is generic enough to allow it to be extended to complex marine and coastal environments
linked to terrestrial systems.

The effect of upwelling on Continental shelf carbon fluxes
off southeast Australia: a numerical model

Macdonald, Helen*!, Mark Baird*

1 University of New South Wales, Kensington NSW 2052
helenm@maths.unsw.edu.au

A coupled physical-biological-chemical model is used to study the effect of southward upwelling-favourable
and northward downwelling-favourable winds on carbon biogeochemistry on the continental shelf off the
southeast Australian mainland. Along the continental shelf from 30°S-34°S upwelling favourable winds,
with the aid of bottom Ekman transport, bring dissolved inorganic carbon (DIC) rich slope waters onto the
continental shelf which becomes a sink for carbon. In the case of downwelling favourable winds, bottom
Ekman transport still lift slope waters onto the shelf, but the slope water transport, and therefore the sink is
reduced when compared to the upwelling case. Under upwelling favourable winds, filaments of upwelled
water reaching the surface produce an outgassing near the site of upwelling, and absorption downstream due
to primary productivity. The net effect on atmospheric CO, is a local outgassing as a result of the ratio of deep
dissolved inorganic carbon and nitrogen (12.2:1 mol C:mol N). Carbon fluxes in the waters off the southeast
Australian mainland are highly variable in space, with the exchange of carbon between the continental shelf
and deep waters occurring mainly where along-shore currents make an incursion over the 200 m isobath.
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Are Phenotype-environment Mismatches a Barrier to
Connectivity in the Sea?

Marshall, Dustin J** & Mick J Keough?

1 School of Biological Sciences, University of Queensland, St Lucia QId 4072
2 Department of Zoology, University of Melbourne Vic. 3010
d.marshalll@ug.edu.au

Marine populations have traditionally been viewed as ‘demographically open’. Because larvae can disperse
for 100’s of kilometres, the dynamics of even widely separated populations may not be independent. However,
recent studies have challenged this view: many populations are self recruiting and genetic studies have revealed
greater structure among populations than would be expected based on larval dispersal capabilities. While
numerous elements may reduce connectivity among marine populations (e.g. physical retention), little attention
has been to the role of phenotype-environment mismatches whereby immigrants from other populations have
lower chances of survival than locally-derived settlers. Here we briefly review models that consider the role of
phenotype-environment mismatches and present some preliminary data on the strength of these effects,

Seagrass beach-cast wrack: food, home or both?

Mateo, Miguel Angel*!, Isabella Colombini?, Oscar Serrano®, Mario
Fallaci?, Elena Gagnarli?, Laura Serrano?, and Lorenzo Chelazzi®

1 Centro de Estudios Avanzados de Blanes, Consejo Superior de Investigaciones Cientificas, Acceso a la Cala St. Francesc, 14.
17300 Blanes, Girona, Spain

2 Istituto per lo Studio degli Ecosistemi, CNR, Via Madonna del Piano 10. 50019 Sesto Florentino, Firenze, Italy.

mateo@ceab.csic.es

Because sandy beaches are often totally devoid of primary producers, food webs based on autochthonous
production are very rare. The accumulation of wrack along the shorelines has been shown to allow spatially
subsidised food webs in these environments. The use of Posidonia oceanica beach wrack by macroinvertebrates
of the sandy beach at Burano (Tuscany, Italy) was assessed by following the colonisation dynamics of the wrack
and analysing the stable isotopes ‘scenario’ of the main local carbon and nitrogen sources and consumers. One-
hundred experimental cylinders filled with P. oceanica wrack were placed on the beach and sampled over a
1-month period. Abundance and species richness of macroinvertebrates in wracks varied through time. Wrack
was colonised by crustaceans almost immediately after deployment of the experimental cylinders. The amphipod
Talitrus saltator largely dominated the faunal assembly and, together with the isopod Tylos europaeus, occupied
the wracks closer to the sea line. These were followed by dipterans, staphylinids, pselaphids and tenebrionids
that occurred in drier wracks higher up on the eulittoral. Moisture content of the wrack and sand decreased
through space and time. This was the primary factor explaining the spatial and temporal changes observed
in macroinvertebrate abundance, with species colonising or abandoning wracks according to thresholds of
environmental parameters. Isotopic analysis clearly established the absence of any direct dietary link between
P. oceanica wrack and macroinvertebrates. Terrestrial food sources were also discarded. Both our experimental
data and a literature search showed that the organic matter from seston as filtered by the sand was the most
plausible carbon and nitrogen source for beach food webs during the experiments. Even if P. oceanica wrack
was not a food source for macroinvertebrates, it played a vital structural role providing detritivorous and
predatory species with refuge from environmentally stressful conditions.
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Effect of hook pattern on catch rate and hooking location for
temperate deep water fish and shark species

Maynard, David* and Nick Rawlinson

Demersal longlining , droplining and trotlining are common fishing methods used worldwide to target fish and
shark species. In Australia, the southern and eastern scalefish and shark fishery (SESSF) is the most valuable
of the Commonwealth managed commercial fisheries. The scalefish hook component of this fishery target ling
(Genypterus blacodes) and blue eye trevalla (Hyperoglyphe antarctica) on the continental slope (300 — 600
m). A number of non-target finfish and shark species are also captured, and either retained as byproduct or
discarded. There is concern for the sustainability of sharks stocks (both target and bycatch species) due to a
combination of generally slow growth rates , low fecundity, small population sizes, fishing pressure and lack
of biological and catch data. Here we show the effect of hook pattern on catch rates of target and non-target
species. Three hook patterns were tested in the SESSF Great Australian Bight Area Closure. A total of 5154
hooks were set catching 879 fish and sharks. For each animal captured size (and sex for sharks), hook pattern,
hooking location, injury and bleeding were recorded. Results show that circle hooks can reduce the capture
of small size classes of the rare gulper shark (Centrophorus uyato) whilst maintaining the capture of all size
classes of ling. These results provide information for industry and managers to improve the selectivity of hook
and line gear used in deep water fisheries.

CERF marine biodiversity surrogacy surveys of 2008 — 9 and
preliminary infaunal analyses

McArthur, Matthew*, Tara Anderson

Geoscience Australia, GPO Box 378, Canberra ACT 2601
Matthew.mcarthur@ga.gov.au

Understanding biodiversity at a national scale is a major challenge and is critical to the management of
Australia’s resources. As part of a multi-disciplinary approach the Commonwealth Environmental Research
Facilities (CERF) surrogacy programme brings biologists, geologists, and oceanographers together from
multiple agencies to examine the relationship between marine biodiversity patterns and the physical setting
of the seabed. In 2008 and 2009 the programme has collected co-located physical (multibeam sonar, sub-
bottom profiles, sediment samples, current profiles) and biological (towed-video, epi-benthic sled, and infaunal
grab samples) data. Four surveys were undertaken in varying environments: Carnarvon Shelf, a tropical shelf
environment off WA; Jervis Bay, a coastal soft-sediment embayment in temperate NSW; Lord Howe Island,
a sub-tropical, mid-ocean seamount; and a series of temperate rocky-reefs around the Tasman Peninsula.
This presentation will concentrate on patterns emerging from the analysis of infaunal samples (sieved to 0.5
mm, identified to species). Alpha and beta diversity will be addressed with regard to bathymetry, latitude and
longitude. Connectivity between these disparate systems will also be considered. Future analyses considering
sediment composition, sediment geochemistry, seafloor rugosity, sediment thickness and hardness and organism
functional categories will also be discussed.

Video analysis of community structure and benthic habitats
across the George V Shelf, East Antarctica: trends through
time and space

McArthur (presenting Post et al.)
Refer Post for abstract.
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Comparing regional distributions of decapods and fishes on
Australia’s western continental margin

McCallum, Anna W*, Poore, Gary C B!, Althaus, Franzis? and Williams,
Alan?

! Museum Victoria, GPO Box 666, Melbourne Vic. 3001
2 CSIRO Marine and Atmospheric Research, PO Box 1538, Hobart Tas. 7001
amccallum@museum.vic.gov.au

Australia’s continental margins are expansive and largely unexplored. In efforts to manage resource use while
preserving biodiversity, oceans have been divided into biogeographic provinces based on the distribution of
fishes and geophysical surrogates. It is of interest to test how well this characterisation represents patterns
of invertebrate diversity. Surveys of Australia’s western continental margin (~100 to 1000 m depths) were
undertaken in 2005 and 2007 by CSIRO Marine and Atmospheric research in conjunction with museum
taxonomists from around Australia. Sampling was completed at a total of 195 stations within 26 latitudinal
sites between 12° and 35°S. The species composition and distributional patterns of decapod crustaceans were
investigated with the aim of testing hypotheses on taxonomic surrogacy and the biogeography of Australia’s
biodiversity. Specifically, this research compares the community structure and diversity of decapods with that
of fishes and investigates the environmental variables shaping these apparently common patterns.

The strategic value of sea noise recordings

McCauley, Robert D*, Cato, Douglas H?, Salgado Kent, Chandra P,

Duncan, Alec J, Parsons, Miles JG!, Gavrilov, Alexander N*

! Centre for Marine Science and Technology, Curtin University of Technology, Bentley WA 6102
2 Defence Science and Technology Organisation, Sydney
r.mccauley@cmst.curtin.edu.au

Sound is easy to produce and transmits well in the ocean, features exploited by most marine vertebrates and many
invertebrates. Over the last decade computing hardware developments have enabled us to build devices capable
of high resolution (sampling at tens minute intervals), long term (years) monitoring of ocean noise. Curtin
has been collecting such data sets since 2000, and is a part of the IMOS program, tasked here with deploying
passive acoustic observatories off Perth, the Bonney coast and Sydney. Data sets currently available reveal a
plethora of previously unknown and poorly understood biological features. For example calling patterns of
fish appear coupled to daily light levels and lunar phase, show seasonal patterns and in some cases behavioural
shifts correlating with changing oceanographic conditions. Great whales vocalise profusely and may be tracked
in space at local and continent scales, and monitored for abundance. In the best example available, pygmy blue
whales off Perth show disdain for our Gregorian calendar instead preferring a lunar one, with what are believed
the same animals reappearing predictably each year. Understanding what we are detecting is in its infancy, and
opens an enormous window into previously unknown animal habits. The possibilities available, especially from
the IMOS system with its open data sets and tracking capability, will be discussed.
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Spatial dynamics of a migratory fish stock: Incorporating
migration rates in a stock assessment model

McGarvey, Richard*, John E. Feenstra and Anthony J. Fowler

SARDI Aquatic Sciences, PO Box 120, Henley Beach SA 5022
mcgarvey.richard@saugov.sa.gov.au

The migratory movement of fish can strongly affect estimates of mortality rate, which, in turn, underlie stock
assessment and thus management of fishery resources. Movement can cause bias. When fish swim away,
mortality rates will be overestimated unless this movement is made explicit, because the resulting lower
abundance of older fish is, by default, attributed to mortality. Spatial fishery models consider the fishery
area partitioned into subregions and estimate the probability of yearly movement from each subregion to
every other, the movement rate matrix. Movement of exploited populations is commonly inferred from tag-
recovery experiments, where fish tagged and released in each subregion are recovered by fishers in the same or
surrounding subregions. We estimated migration rates and incorporated them into a stock assessment model,
to correct for bias in mortality that would otherwise result. South Australian King George whiting undergo
one-way migration in the first and second summers following recruitment to harvestable size, from feeding
grounds inshore where most harvesting occurs, to offshore spawning grounds. To model the rapid seasonal
decline of yearly King George whiting age groups as they grow into the legally harvestable body size range, a
monthly time step and the estimated yearly summer migration matrix were incorporated. This spatio-temporal
fishery model is both age- and length-specific, meaning the fish population numbers for each model age group
were partitioned by body size into length bins of variable width, called slices. Incorporating fish movement
yielded estimates of fishing mortality rate (instantaneous fraction removed) that were several times lower
than previous estimates obtained using standard age-dependent methods, a bias correction of several hundred
percent. When migration is an important component of fish or invertebrate life history, modelling movement
not only provides a more realistic, spatially resolved, description of exploited populations, but it can greatly
improve stock assessment reliability.

The influence of intermittent estuary outflow on coastal
productivity

McKenzie, Jessica*, Gerry Quinn, Ty Matthews, Alecia Bellgrove and Jan
Barton

School of Life and Environmental Sciences, Deakin University, P.O. Box 423, Warrnambool Vic 3280
jimck@deakin.edu.au

Outflows from estuaries potentially contribute to the productivity of adjacent coastal waters, particularly for
estuaries with considerable river discharge (e.g. Amazon). Many estuaries occurring on the southern coastline of
Australia consist of relatively small catchments. We investigated the influence of estuary outflow on aspects of
coastal primary productivity adjacent to two small intermittent estuaries, the Curdies and Anglesea estuaries, in
south-east Victoria, Australia. For each estuary, we measured sediment microbial activity, chlorophyll a, organic
matter and water-column nutrients at three locations associated with each estuary: (1) inside estuary mouth; (2)
estuary swash; and (3) control swash (an open beach distant from any estuarine influences). Sampling occurred
one week before and at one and nine weeks after an artificial mouth opening and a separate natural flood in both
estuaries. Significant temporal changes were detected for all four dependent variables at the estuary mouth and
estuary swash, but the direction of change was inconsistent across the two estuaries and between the natural
flood and artificial mouth opening. For example, bacterial activity increased significantly inside the estuary
and in adjacent coastal waters (i.e. estuary swash) after artificial mouth opening in the Curdies estuary, but not
at Anglesea. A different pattern occurred after the natural flood for both estuaries, with bacteria showing no
change in abundance in the Curdies estuary and significant decreases observed in the Anglesea estuary. Our
study highlights the inconsistent patterns when trying to detect whether the output of relatively small estuaries
makes a significant contribution to the productivity of adjacent coastal waters, particularly during periods of
prolonged drought, and the need for further study.

Program and Abstract Book

AMSA2009 - Marine Connectivity Adelaide, South Australia. 5 - 9 July 2009 139



AMSA2009 ORAL PRESENTATIONS - Authors and Abstracts (alphabetically by author)

Zooplankton connectivity and water column structure in
tropical Australia

McKinnon, David

Australian Institute of Marine Science, PMB No. 3, Townsville MC, Qld 4810
d.mckinnon@aims.gov.au

Zooplankton inhabit the largest biome on the planet - the pelagic realm- hence zooplankton habitats are diverse:
from equatorial to polar, from epipelagic to hadal, spanning all biogeographic provinces of the ocean. In this
talk I will consider connectivity — or lack of it — in the vertical structure of pelagic copepod communities
from tropical Australia. Tropical pelagic copepod communities are dominated by small copepod species vastly
undersampled by conventional zooplankton nets of 200um mesh or larger. Our use of fine meshed plankton
nets has opened up a Pandora’s box of biodiversity not previously reported in Australian waters. In the well-
mixed waters of the Great Barrier Reef lagoon, emergence of demersal plankton is responsible for the only
detectable differences in vertical community structure. In deeper waters off the Western Australian coast, the
surface mixed layer, though <100m in depth, has a characteristic community structure quite different to that of
deeper water. Though small calanoids dominate in the mixed layer, deeper water communities are dominated
by small cyclopoid copepods, particularly from the family Oncaeidae. Though large vertical migrators (e.g.
Pleuromamma spp, Lucicutia spp) are capable of penetrating vertical hydrographic boundaries, connectivity
between epipelagic and mesopelagic communities appears limited.

Zooplankton connectivity: environmental and trophic
linkages

McKinnon (presenting Richardson et al.)
Refer Richardson for abstract.

Demographic and morphological responses to prey depletion
in a crested tern Sterna bergii population: Can fish mortality
events highlight performance indicators for fisheries
management?

McLeay, LJ*, B Page, SD Goldsworthy, TM Ward, DC Paton, M
Waterman and MD Murray

South Australian Research and Development Institute, 2 Hamra Avenue, West Beach SA 5024
McLeay.Lachie@saugov.sa.gov.au

Disease-related mortality events in 1995 and 1998, which killed ~ 70% of adult sardine Sardinops sagax biomass,
provided an opportunity to assess whether crested tern populations were affected by decreased prey abundance.
We investigated the diet, age structure and morphology of a crested tern population to determine whether
survival and growth were reduced for cohorts reared in years immediately following sardine mortality events.
The diet of chicks and adults differed significantly. Australian anchovy Engraulis australis and sardine were
the dominant prey in the diets of chicks, comprising an average of 36.3 and 14.6% of individuals, respectively.
Degens leatherjacket Thamnoconus degeni dominated prey in adult diets, comprising an average of 51.9% of
individuals. Age-specific information collected from banded adults indicated that the cohort reared after the
first sardine mortality event in 1995 exhibited significantly lower rates of recruitment to the breeding colony
compared to that predicted by life-table analyses, suggesting survival was reduced in response to absence of
sardine. Females from cohorts reared < 1 year after the end of each sardine mortality event (in 1995 and 1999),
had smaller morphology compared to other age classes suggesting chick growth was reduced during periods
of low sardine abundance. Future data relating to diet, and the survival and growth of crested tern chicks
could provide performance indicators for management of sardine populations and aid in the development of
conservation strategies for crested tern populations.
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Coastal connectivity in Fiordland (I): spatial variability in
incorporation of forest litter by marine communities

McLeod, Rebecca J*! and Stephen R Wing?

! Department of Chemistry, University of Otago, PO Box 56, Dunedin, New Zealand 9054
2 Department of Marine Science, University of Otago, PO Box 56, Dunedin, New Zealand 9054
rmcleod@chemistry.otago.ac.nz

The fjords in southwestern New Zealand are one of the few places in the country where watersheds remain
undisturbed, and native forest extends from the snow line to the high tide zone. Recent research in the fjords
has demonstrated incorporation of forest litter into the marine food webs, highlighting strong spatial subsidies
of organic material. Forest litter is incorporated by heterotrophic and chemoautotrophic bacteria, making it
available to invertebrates and numerous higher order consumers. However, it is becoming evident that the
extent of the use of this relatively poor quality food source is patchy, differing across a range of spatial scales.
We will present a selection of case studies that demonstrate variability in the uptake of forest litter by consumers
among fjords, and across horizontal and vertical extents. We will then discuss possible mechanisms that may be
driving these spatial differences, leading to forest litter being more heavily utilized as a food source in specific
habitats within the fjords. We propose that the fjords provide a model system for cross boundary movement of
organic matter in undisturbed and pristine land-sea continua in temperate regions worldwide.

Detection of Reticulate Evolution and Connectivity in
Phylogenetic Lineages of Two Key Seagrass Genera,
Posidonia and Halophila

McMahon, Kathryn*!, Michelle Waycott?, Ainsley Calladine?, Paul

Lavery?

! Centre for Marine Ecosystems Research, Edith Cowan University, Joondalup Dr, Joondalup WA 6027
2 School of Marine and Tropical Biology, James Cook University, Townsville Qld 4811
k.mcmahon@ecu.edu.au

Seagrass meadows provide valuable and important ecosystem services such as fish habitat and coastline
protection and have a long evolutionary history in Australia. Recent large-scale losses of seagrass habitat
have emphasised the need to carefully manage remaining meadows. Uncertainty of taxonomic identity leads
to inappropriate management actions due to over- or under- estimation of biodiversity. Uncertainty exists
regarding the number of species in two widespread, important seagrass genera (Posidonia and Halophila) in
Australia. This study aimed to improve understanding of connectivity within Posidonia and Halophila. The
dominant, temperate seagrass genus in Australia, Posidonia contains two well-recognised species complexes;
the P. australis complex (three species) and the P. ostenfeldii complex (five species). Recent studies using
morphological, allozyme and DNA sequence data resolve the three species that comprise the P. australis
complex. These studies do not support resolution of five species in the P. ostenfeldii complex although limited
sampling had been undertaken in this morphologically variable group. Should a single species be accepted,
the status of the observed morphological types may be resolved as within species variation. We detect DNA
sequence variation within the members of the P. ostenfeldii complex, however they do not conform to the
morphological variation observed. The more tropical genus Halophila, H. sect. Halophila contains an uncertain
number of species, between 1 and 12 species have been recognised by different workers in the past decade. We
have evidence of reticulate exchange of rDNA types among phylogenetic lineages in Halophila and propose
that evolutionary divergence due to lineage isolation has eroded due to recent connectivity of lineages. Thus
species differentiation in Halophila sect. Halophila has been eroded and the plethora of species described
should be recognised as synonymous.
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Contrasting patterns in habitat use and migration of grey
reef (Carcharhinus amblyrhynchos), hammerhead (Sphyrna
mokarran) and tiger (Galeocerdo cuvier) sharks in Western
Australia

Meekan Mark*, lain Field?, John Stevens?

! Australian Institute of Marine Science, PO Box 40197 Casuarina MC NT 0810
2 CSIRO Marine & Atmospheric Research, PO Box 1538, Hobart Tas. 7001
m.meekan@aims.gov.au

Although there is increasing concern worldwide that populations of sharks are declining we have little more than
a very basic understanding of most aspects of their biology including home ranges, stock sizes and migration
patterns. This information is essential if management strategies such as Marine Protected Areas (MPAS) are to
be implemented at scales appropriate to ensure the survival of sharks in reef systems. We used tagging studies
to describe the migration patterns and habitat use of grey reef sharks at the Rowley Shoals, isolated coral reef
atolls 250 km of the NW coast of WA. At these pristine reefs we tagged a total of 35 grey reef sharks with
sonar tags and deployed listening stations that recorded the presence of the tagged sharks whenever they were
within a radius of 300-500 m of the station. After 11 months the stations were retrieved and downloaded. The
results of this work are contrasted with migration patterns of hammerhead and tiger sharks that were fitted with
satellite-linked archival tags at Ningaloo Reef, WA in the same year.

Oceanographic conditions and spatial context predict
biogeographic patterns of coral reef fish diversity and
abundance

Mellin, Camille**?, Corey Bradshaw'?, Mark Meekan? and Julian Caley?

! Research Institute for Climate Change and Sustainability, School of Earth and Environmental Sciences, University of Adelaide,
South Australia 5005

2 Australian Institute of Marine Science, PMB No.3, Townsville MC, Townsville Qld 4810

8 South Australian Research and Development Institute, PO Box 120, Henley Beach SA 5022

camille.mellin@adelaide.edu.au

We examined the extent to which geographic location and oceanography predicted spatial patterns in coral
reef fish species richness and abundance using an extensive oceanographic dataset from a 0.01° geographical
grid over the Great Barrier Reef (Australia), combined with data of fish distributions from 48 reefs within
this region. Generalized linear mixed-effects models (GLMMs) were used to gauge the relative importance of
oceanographic and geographic predictors, and random effects were included in models to account for spatial
autocorrelation. We found that (1) geographical coordinates alone provided the most parsimonious model of
species richness, predicting up to 36.8 % of deviance in that response variable, (2) geographical coordinates
combined with a selection of oceanographic predictors explained 21.5 % of the deviance in fish abundance, and
(3) 62.4 and 71.9 % of the deviance in fish species richness and abundance, respectively, were explained when
spatial autocorrelation was accounted for. Sea surface temperature, salinity, nitrate and silicate concentrations
all contributed marginally to explaining variation in species richness and abundance. Irrespective of the model
considered, the same spatial gradients appeared in predictive maps of species richness generated by the models.
This suggests that broad-scale spatial gradients in oceanographic conditions partially determine biogeographic
patterns of coral reef fishes. More investigation of the interactions between oceanography and population
connectivity, and their temporal variability, are required for reliable prediction of biodiversity patterns within
the context of future global change.
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Mapping of seabed habitats on the NSW continental shelf at
multiple scales

Mesley, Edwina*, Alan Jordan, Peter Davies, Tim Ingleton, Joe Nielson,
Michelle Frolich, Tim Pritchard

NSW Department of Environment and Climate Change, PO Box A290 Sydney South NSW 1232

Edwina.Mesley@environment.nsw.gov.au

Surveys of the seabed on the continental shelf of eastern Australia have been conducted in various forms for more
than one hundred years. Much of the historical data is unsuitable for describing seabed habitats as it has unknown
accuracy, is not available in digital form and is often collected at low data densities over large areas. A project
is currently underway that aims to address key gaps in our understanding of the spatial distribution of the major
subtidal marine habitats and biodiversity on the continental shelf of NSW by compiling and synthesising existing
bathymetric, sediment, seabed habitat, geomorphic and biodiversity information. Such information is available
at a range of spatial scales and resolutions from broad bathymetric and sediment surveys to extensive sidescan
sonar surveys from the 1980’s. This is being incorporated with high resolution swath acoustic and towed video
data collected over the past four years, as well as targeted swath and video surveys being conducted during the
project. The objective is to provide a statewide seabed digital elevation model and sediment layer, with specific
derived layers of habitats, slope and rugosity in areas with high resolution data. This includes around 800 sg/km
of swath acoustic coverage and around 700 sg/km of historical sidescan data. Further information on benthic
assemblages is being examined from historical and new towed video data. Specific reviews of statewide data on
nearshore reef fishes, molluscs, macroalgae and sponge assemblages are also being conducted to further examine
the available taxonomic and spatial data on key groups. The project is working closely with other government
agencies to assess the extent and condition of seabed habitats and identify current and potential pressures and
threats. Educational material is also being delivered that aims to provide greater community awareness of marine
habitats in NSW and their associated biodiversity.

The biophysical landscape of the southern Australian
shelves: measurement, modelling, climate and climate
change

Middleton John*'2, Laurent Seuront*2, John Luick!, Charles James?,
Sophie Leterme!?, Carlos Teixiera®, Virginia van Dongen-\Vogels?, James

Patterson?

ISARDI Aquatic Sciences, 2 Hamra Avenue, West Beach SA 5024

2Flinders University, School Biological Sciences, GPO B0x 2100, Adelaide SA 5001
SUniversity of New South Wales, School of Mathematics, Sydney NSW 2052
middleton.john@saugov.sa.gov.au

The aquaculture and wild fisheries of the S.A. region and eastern Victoria are connected by boundary and
shelf currents that transport and upwell nutrients, carbonates, heat and salt. These currents are driven by both
local processes, such as winds and heating and by remote processes, such as El Nino events that begin in the
equatorial Pacific. The currents, cross-shelf and shelf-gulf exchanges are poorly understood but are known to be
important in maintaining the fundamental planktonic ecosystems of the region, which in turn sustain fisheries
and can affect aquaculture. The Southern Australian Integrated Marine Observing System (SAIMOS) is now
providing data to understand the climate of these biophysical systems as well as monitor for climate change. In
addition, the data are being used to develop a hydrodynamic and biogeochemical modelling facility that will
provide tools to understand the biophysical landscape and allow for scenario studies of possible climate change
and impacts on both the shelves and gulfs. An overview of plans and progress will be given.
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Larval fishes as biological tracers of latitudinal and cross-
shelf connectivity off Western Australia

Millar, Natalie E*!, David Holliday', Lynnath E. Beckley', Ming Feng? and
Peter A. Thompson3

! School of Environmental Science, Murdoch University, 90 South St., Murdoch WA 6150
2 CSIRO Marine and Atmospheric Research, Underwood Avenue, Floreat WA 6014
8 CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart, Tas. 7000

The role of the Leeuwin Current in driving latitudinal and cross-shelf transport processes was examined using
larval fishes as tracers. Coinciding with peak Leeuwin Current flow (late austral autumn) a multidisciplinary
voyage off Western Australia sampled 13 onshore-offshore transects at every degree of latitude from Northwest
Cape (22°S) to Cape Leeuwin (34°S). Sampling stations where larval fishes were collected using depth-integrated
bongo tows were designed to sample shelf, Leeuwin Current and oceanic waters. Generally, in the cross-shelf
direction, there was a decrease in diversity and concentration of larval fishes from inshore (>1.0 /m®) to offshore
(<0.50 larvae /m®). However, at some of the oceanic locations, higher larval fish concentrations occurred and
these were associated with meso-scale features of the Leeuwin Current. From north to south there was no clear
gradient in larval fish concentrations, but diversity of larval fishes decreased reflecting the biogeographic trend
of adults. Cross-shelf exchange was persistent for the entire study region and was demonstrated by the offshore
occurrence of larvae of reef-dwelling taxa (e.g. Acanthuridae and Blenniidae) and inshore occurrence of meso-
pelagic larvae (e.g. Myctophidae and Sternoptychidae). It appears that meso-scale features, such as eddies,
disrupt longshore connectivity but mixing associated with these features enhances cross-shelf exchange.

Genetic connectivity in common dolphins: Is eastern
Australia an oceanic highway for these highly mobile marine
vertebrates?

Moller, Luciana*!?, Fernanda Pedonit, Simon Allen3, Kerstin Bilgmann'?,

Shannon Corrigan® and Luciano Beheregaray*

! Molecular Ecology Group for Marine Research, Dept of Biological Sciences, Macquarie University, Sydney NSW 2109
2 Marine Mammal Research Group, Graduate School of the Environment, Macquarie University, Sydney NSW 2109

8 Murdoch University Cetacean Research Unit, Centre for Fish and Fisheries Research, Murdoch University WA 6150
luciana.moller@gse.mg.edu.au

The potential for long range dispersal of highly mobile marine vertebrates is expected to promote high gene
flow and reduce intra-specific differentiation at sea. In offshore dolphins, genetic studies have generally reported
population connectivity spanning thousands of kilometers. Here we show a complex pattern of gene flow and
diversity in common dolphins inhabiting waters over the continental shelf of southeastern Australia. Biopsy
samples of 112 individuals were obtained from groups of common dolphins in seven areas of NSW and samples
were sequenced for a fragment of the mtDNA and genotyped at seven highly resolving nuclear markers. Results
indicate three as the most likely number of populations in the region (Northern, Central and Southern NSW),
with low to moderate levels of gene flow between them. However, analysis of recent migration rates suggests
that one Central area contributes disproportionably as a source of migrants. In addition, contrasting levels
of genetic diversity were found between populations, with Southern NSW showing a very large number of
maternal lineages compared to the other two populations. We discuss oceanographic features and biogeography
history potentially driving these patterns in eastern Australian common dolphins.
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The Australian Integrated Marine Observing System

Moltmann, Tim*, Gary Meyers, Roger Proctor

IMOS, University of Tasmania, Private Bag 110, Hobart, Tas, 7001
imos@imos.org.au

The Integrated Marine Observing System (IMOS) was established as part of the Australian Government’s
National Collaborative Research Infrastructure Strategy (NCRIS) with $A50M and more than equal co-
investments from Universities and government agencies. It is a nationally managed and distributed set of
equipment providing streams of in situ oceanographic data and satellite data products. IMOS provides essential
data streams to understand and model the role of the oceans in climate change, and data to initialize seasonal
climate prediction models. If sustained in the long term, it will permit identification and management of climate
change in the marine environment. It will provide an observational nexus to better understand and predict
the fundamental connections between biological processes and regional/oceanic phenomena that influence
biodiversity.

The IMOS strategic research-goal is to assemble and provide free, open and timely access to streams of data
that support research on:

- The role of the oceans in the climate system, and
- The impact of major boundary currents on continental shelf environments, ecosystems and biodiversity.

Governance of IMOS is controlled by an Advisory Board with an independent Chair. The Board members
are appointed to guide the program and are senior leaders able to take a broad, national perspective on IMOS
development. The IMOS Office established at the University of Tasmania coordinates and manages all of the
investments as a national system. The IMOS Office also receives advice from a Scientific Steering Committee
made up of the leaders of regional Nodes.

The scientific rationale for IMOS is set by five regional Nodes covering the Great Barrier Reef, New South
Wales, Southern Australia, Western Australia and the Bluewater and Climate Node. Each Node has 50 to 100
members. Nine national Facilities make the observations specified by the Nodes using different components
of infrastructure and instruments. The observing facilities include three for bluewater and climate observations
(Argo Australia, Enhanced Measurements from Ships of Opportunity and Southern Ocean Time Series), three
facilities for coastal currents and water properties (Moorings, Ocean Gliders and HF Radar) and three for
coastal ecosystems (Acoustic Tagging and Tracking, Autonomous Underwater Vehicle and a biophysical
sensor network on the Great Barrier Reef). The operators of the facilities are the major players in marine
research in Australia. A satellite remote sensing facility assembles data for the region and the electronic Marine
Information Infrastructure (eMII) provides access to all IMOS data, enhanced data products, and web services
in a searchable and interoperable framework. Implementation of IMOS facilities began in 2007, and over
90% of the planned infrastructure has now been deployed. All data streams are now available in near real time
through the IMOS website. Over the next two years, focus will shift from infrastructure deployment, to the
development of user communities within the Nodes. Looking to the future, uptake of data from a broad user
community is critical as focus turns to justify funding sustained ocean observations in Australia for a further
5 years.
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Predicting demersal fish distributions using presence-only
algorithms

Monk, Jacquomo*!, Daniel lerodiaconou?, Alecia Bellgrove!, Euan
Harvey? and Laurie Laurenson?

! School of Life and Environmental Sciences, Deakin University, PO Box 423, Warrnambool Vic. 3280
2 School of Plant Biology, University of Western Australia, 35 Stirling Highway Crawley WA 6009
jacquomo.monk@deakin.edu.au

Information on the spatial distribution and essential habitat requirements of fishes is important for developing
management plans that balance resource extraction and conservation needs in marine environments. Spatially
explicit modelling approaches provide the capacity to make predictions about where a particular species could
be found based on existing seascape information. When compared to landscape applications, however, marine
researchers have little guidance when choosing between competing methods because few comparative studies
exist. This study compares six modelling methods for five commonly observed demersal fish species. We used
presence-only data to fit models, and independent presence-pseudo-absence data to evaluate predictions. Species
distribution data were based upon observations from towed underwater video footage. Thirteen seafloor-related
variables were derived from multibeam sonar to define seafloor characteristics for model input. Bioclimatic
envelope model (BIOCLIM; DIVA-GIS), DOMAIN (DIVA-GIS) and four habitat suitability algorithms
(Median, Distance geometric mean, Distance harmonic mean and Minimum distance; Biomapper 4.06) were
used for each species to build distribution models. Models were developed using 75/25% split of training
and validation data. Area-Under-Curve (AUC) validation tests were used to assess predictive performance.
Validation statistics for the test data found that across all species Median Distance, BIOCLIM, Harmonic and
Geometric Mean models yielded the lowest predictive capabilities, although all differ from a purely random
prediction (i.e. greater than 50%). The Minimum Distance and DOMAIN algorithms produced significantly
better prediction performance, with Minimum Distance yielding highest predictive capabilities for four out of
the five species investigated.

Biofouling survey carried out on RAN ships, Cockburn Sound
WA, and Trinity Inlet, Queensland

Montelli, Luciana

Defence Science and Technology Organisation, Lorimer, Fishermans Bend 3207 Vic
lou.montelli@dsto.defence.gov.au

Biofouling on ships not only impedes ship movement, but also allows species from one location to be
transported to a site that it would normally not inhabit. In many cases, these exotic species have had deleterious
effects on the native species, sometimes resulting in the extinction of less competitive native species. In an
attempt to gain some understanding of the environmental threat posed by biofouling from vessels arriving from
overseas, Defence has undertaken a survey of the biofouling present on Royal Australian Navy (RAN) Ships
that have returned from overseas duties, as well as surveys carried out at Cockburn Sound, Western Australian
and just recently, Trinity Inlet, Queensland. These surveys have focused on the taxonomic identification of
animals, predominately from the order Amphipoda. Of interest are suborders such as Isopoda, Caprellidea
and Gammaridea, which are motile and have a propensity to move from a stationary biofouling assemblage
to a mobile one such as hull biofouling, which then allows translocation across vast distances. The two most
common species of Isopoda found in the DSTO/RAN study were Paracerceis sculpta and Sphaeroma walkeri,
both previously reported as introduced species and now having a wide distribution, both in Australia and world
wide. Other species that were recorded in the survey were Neosphaeroma laticaudum and Cymodoce gaimardii,
other specimens were identified as belonging to the following genus; Cymodocella, Ischyromene, Argathona
and Cirolana. Caprellid species identified from biofouling samples taken from RAN ships were; Caprella
penantis, C. californica, C. equilibra. Paracaprella pusilla. C. californica first recorded in Sydney Harbour in
2002, is now widespread around the coast of Australia. Many Gammarid species belonging to families such as
Corophidae and Ischyroceridae have a cosmopolitan distribution and their presence in Australian waters is not
unusual, other species are more recent introductions.
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Does Science help or hinder Marine Park Design?

Morcom, Robyn*, Bryan McDonald, Peter Fairweather, Alison Wright

Department for Environment and Heritage, Coast and Marine Conservation Branch, 1 Richmond Road, Keswick SA 5035

In January this year the South Australian government released outer boundaries for a network of 19 new
multiple-use marine parks within State waters. The parks form a linked network from border to border and
include examples of marine habitats from all of the eight Marine Bioregions identified for South Australia.
With the outer boundaries now proclaimed, we are moving forward to develop the internal zones and plans
for management by 2011. The State government’s commitment to undertake a comprehensive and large-scale
approach to designing a network of multiple-use Marine Parks presents a challenge for marine scientists
and managers. The primary objective of the South Australian Representative System of Marine Protected
Areas (SARSMPA) parks is to protect and conserve biological diversity. Fourteen Design Principles (seven
biophysical and seven community-based) were developed to guide the design process. Inherent in the
Representativeness design principle is the concept of surrogacy where more easily measured characteristics
are used to stand in for others that are harder to measure or for which data do not exist. Data sets that detail
marine species’ distribution and abundance, and their interactions at community and ecosystem levels, at a
whole of State waters scale are non-existent for South Australia. We therefore used habitats as surrogates for
biodiversity per se to select areas for inclusion in the reserve network. Broad habitat types were combined with
physical profiles of State waters (e.g. bathymetry, seasonal SST, and relative exposure of coastlines) to provide
a finer scale of habitat-related information. We will assess the application of our existing habitat mapping to
designing the outer boundaries of South Australia’s Marine Parks. Further, we will test our boundary design in
the gulfs by comparing reserve selections based on two scales of habitat mapping.

Relationships between larval connectivity and local
ecological processes in benthic invertebrate populations: a
metacommunity approach

Moritz, Charlotte*?, Nicolas Loeuille?, Céline Labrune?, Katell Guizien®

and Jean-Marc Guarini®

1 UPMC Univ Paris 06, UMR 7621, LOBB, Observatoire Océanographique, F-66651, Banyuls-sur-mer, France

2 UPMC Univ Paris 06, CNRS, UMR 7625, Fonctionnement et Evolution des Systémes Ecologiques, F-75005, Paris, France
8 UPMC Univ Paris 06, CNRS, UMR 7621, LOBB, Observatoire Océanographique, F-66651, Banyuls-sur-mer, France
c-m.moritz@laposte.net

A major objective of ecology is to understand biodiversity patterns through the identification of the factors
regulating the abundance and distribution of populations. A critical component of this issue in marine
ecosystems is to quantify rates of exchange, or connectivity, among subpopulations of marine organisms.
However, this will remain incomplete without quantifying the overall dynamics of interacting populations
at the regional and local scales. Particularly, links between larval release, transport and settlement, and
interactions among juvenile and adult populations, remain superficial. This lack of knowledge prevents
ecologists from accurately understanding and quantifying the evolution of biodiversity patterns of marine
organisms distributed on large biogeographical scales. To tackle this problem, we considered invertebrate
organisms structured as a metacommunity, which is defined as a set of local communities linked by the
dispersal of individuals. Considering population dynamics of several interacting species and dispersal of
organisms in one single metacommunity model enabled us to understand, first in a conceptual approach, how
multiple ecological processes interact across space. Two spatial scales of variations were considered, which
are described as local and regional. First results demonstrated that competitive interactions are important in
structuring local communities, and that low mortality rates and low fluctuating connectivity which decreases
negative local interactions can maintain high regional species diversity with low local densities. This original
metacommunity approach was then used to investigate how the assemblage of invertebrate species (density
and diversity patterns of polychaetes) from the Gulf of Lions, Mediterranean Sea, emerges at different spatial
scales from interacting, connected population dynamics.
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Pushing the Boundary: Improving Automated Measurements
of Preserved Zooplankton

Mortimer Nick

CSIRO Marine and Atmospheric Research, Underwood Avenue, Floreat WA 6014
nick.mortimer@csiro.au

Increasing automation for processing preserved zooplankton samples allows researchers to examine major
taxonomic groups, size spectra and estimate biovolume by extracting features. Dedicated instruments such
as Zooscan, Flowcam or standard flatbed office scanners can successfully image zooplankton. Open source
image processing software such as Zoolmage, Zooprocess, PlanktonJ and Plankton Identifier has enabled the
wider community to harness these technologies. | have developed a measurement strategy that is precise for
different zooplankton shapes, while remaining computationally efficient. We present algorithms to measure
zooplankton by using a variable threshold, centreline extraction and volume integration. This system closely
approximates high quality measurements made by human operators. I show how measurement quality metrics
with other features can train a system to select the most suitable measurements and highlight problems for
a human operator. These methods significantly improve the accuracy and reliability of basic measurements
needed to calculate biovolumes. Processing samples is faster and needs less intervention for human operators
using this approach.

Connectivity among tropical marine habitats — what do we
really know?

Nagelkerken, lvan

Department of Animal Ecology and Ecophysiology, Faculty of Science, Radboud University Nijmegen, Heyendaalseweg 135, 6500
GL Nijmegen, The Netherlands

1.Nagelkerken@science.ru.nl

Fish movement is an important mechanism through which tropical coastal habitats are connected. Diel and
tidal movements result in regular, small-scale habitat connectivity, whereas ontogenetic movements operate on
much larger scales and result in cross-ecosystem linkages. Due to differences in definitions, study objectives,
methodologies, study areas, and species selected, different — and sometimes contrasting — conclusions have been
made regarding habitat connectivity. Detailed behavioral studies and the application of new and sophisticated
techniques have recently enhanced our understanding of connectivity across the tropical seascape. Results
show, for example, that some commercial reef species rely completely on seagrasses/mangroves during their
juvenile phase and show minimal dispersal away from these nurseries. Our current understanding of these
cross-habitat linkages suggests that ongoing global loss and fragmentation will have serious implications to the
function and management of coastal ecosystems.
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Living up to our reputation: implications of fishery
management failures in the Australian context

Nevill, Jonathan

School of Government, University of Tasmania, Sandy Bay Tas. 7005
jonathan.nevill@gmail.com

Australia was one of the first nations to adopt bioregional ocean planning, and an Australian fishery was the
first to achieve Marine Stewardship Council certification. In many ways Australian strategic marine planning
appears impressive. However some of our most important policy initiatives are failing to live up to their
promise at the level of implementation. This paper examines (a) the integrity of the Australian government’s
fisheries accreditation process, and (b) the application of the precautionary and ecosystem approaches within
Australian fisheries. Case studies discussed include the northern prawn trawl fishery, the orange roughy fishery,
the South Australian abalone fishery, and the western rock lobster fishery. Australia shares an international
commitment to phase out destructive fishing practices by 2012 — and this is also briefly discussed. I reach
a conclusion that implementation failures largely rest on management cultures — a finding which reinforces
recommendations made in recent years by several prominent scientists for fundamental and far-reaching
changes to the administration of marine fisheries.

Estuarine zooplankton and ichthyoplankton connectivity:
environmental and trophic linkages

Newton, Gina
Past President, Australian Marine Sciences Association, PO Box 5531, Hughes ACT 2605

Much research has demonstrated that high concentrations of planktonic food are crucial for successful first
feeding and survival of marine fish larvae. The degree of survival is often related to the timing of their prey
organisms, which is inherently linked to local hydrology and resultant plankton ecology. It is therefore
often assumed that fish breeding cycles within a geographic area are regulated so that the progeny hatch at
a time propitious for finding food, i.e. the ‘critical timing’ theory, for example Cushing’s ‘match-mismatch’
hypothesis. However, this study proposes that an alternative model — the ‘ubiquitous spawning’ strategy —
seems better adapted to the more dynamic and unpredictable nature of estuarine environments. This strategy
advocates a continual recruitment of newly hatched larvae over a period of time sufficient to overlap the
variation in timing of the seasonal plankton bloom. Few studies have investigated the nature of coupling
between the plankton production cycle and the abundance of larval fish in estuarine environments. This study
examined the potential relationships between the ichthyoplankton and zooplankton of a southern Australian
salt-wedge estuary. By comparing seasonal cycles of abundance of ichthyoplankton and their zooplankton
prey, the match-mismatch hypothesis of Cushing was tested in the field. Importantly, fish spawning strategies
and possible links to estuarine habitat and hydrological cycles were also assessed, via spatial and temporal
trends in ichthyoplankton abundance.
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Assessment of the effect of salinity on viral lysis and
microzooplankton grazing on flow cytometrically-defined
sub-population of heterotrphic bacteria in a coastal lagoon,
The Coorong

Newton, Kelly*, Coraline Chapperon, Eloise Prime, Tom Jeffries, James
Paterson, Virginie van Dongen-Vogels, Andrew Burley, Sophie Leterme,
Jim Mitchell and Laurent Seuront

School of Biological Sciences, Flinders University, GPO Box 2100 Adelaide SA 5001

kelly.newton@flinders.edu.au

Bacterial community structure is dependant on and impacted by salinity, nutrient availability and activity of
viruses and grazers amongst others. Increasing salinity results in increased microbial abundance and decreased
species diversity therefore altering microbial processes and functions. However, little is known about the
potential impact of salinity changes on viral lysis and grazing. The Coorong, a coastal lagoon system situated
at the termination of the Murray River in South Australia, exhibits increasing salinity with distance from the
river mouth and thus is an ideal environment to investigate the impact of increasing salinity on microbial
community dynamics. Dilution experiments were carried out on water collected from four sites, ranging from
38 PSU to 133 PSU. Microbial abundances were determined using flow cytometry and used to calculate net
and instantaneous growth rates of heterotrophic bacteria and their mortality due to grazing and viral lysis.
Uniquely mortality was determined for each bacterial subpopulation, this study being the first to consider
individual bacterial populations. Viral production rate was also determined. 2 to 4 viral and 2 to 5 microbial
sub-populations were identified and enumerated. Viral lysis increased at the highest salinity while grazing rates
remained constant over the differing salinities. Viral production rate was greatest at higher salinities, as was
microbial abundance, the later being in accordance with previous work. Generally bacterial cells exhibiting
high DNA levels were predated upon more than those with low levels of DNA. This suggests these cells are
more attractive as prey either due to their increased size, activity, or perceptibility. Our results show salinity
alters microbial communities through its impacts on viral infection and grazing rates while also indicating the
importance of cell size in cell survival. These results are an indication of potential effects increased or decreased
salinity may have on microbial communities present in different environments.

Circumpolar genetic homogeneity of bull kelp epifauna:
postglacial recolonization and high connectivity?

Nikula, R*, Fraser, C, Spencer, H, Waters, J

Allan Wilson Centre for Molecular Ecology and Evolution, Department of Zoology, University of Otago, PO Box 56, Dunedin 9054
New Zealand

raisa.nikula@otago.ac.nz

Long-distance oceanic rafting is frequently invoked as an explanation for the broad geographic distributions
of many taxa. Large intertidal macroalgae present one of the most likely vectors for rafting, but direct
evidence of their importance remains elusive. To test for genetic connectivity among otherwise isolated rafting
communities, we analysed mitochondrial COI sequences of southern bull kelp (Durvillaea antarctica) and
two of its epifaunal (holdfast-dwelling) invertebrates (Limnoria stephenseni, Parawaldeckia kidderi) across
six Southern Ocean islands exposed to the Antarctic Circumpolar Current. Both the kelp and its epifaunal
passengers yielded circumpolar haplotypes with little or no endemic diversity associated with individual islands.
The extreme genetic homogeneity observed across the world’s largest stretches of open ocean — reflecting
recent recolonization of the subantarctic or high connectivity, or both — reveals the enormous potential of
rafting as a long-distance dispersal mechanism. In addition, we propose that sporadic long-distance macroalgal
rafting of non-intertidal organisms may explain the trans-oceanic distributions observed for many coastal taxa.
Broadly, therefore, rafting is likely to be a significant driver of allopatric speciation and biodiversification in
coastal gcosystems.
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The Baltic Sea transition zone and postglacial hybrid swarms
of Macoma clams

Nikula, R*'?, Strelkov, P3, Vain6la, R?

! Finnish Museum of Natural History, POB 26, FI-00014 University of Helsinki, Finland
2 Department of Zoology, University of Otago, PO Box 56, Dunedin 9054 New Zealand

% Department of Ichthyology and Hydrobiology, St Petersburg State University, Vasilevsky Island, 16 Line 29, 199178 St Petersburg,
Russia

raisa.nikula@otago.ac.nz

Populations of the bivalve clam Macoma balthica in a number of North European marginal seas represent
admixtures of two strongly diverged genomic origins, the Pacific Macoma b. balthica and Atlantic Macoma b.
rubra. In the low-salinity, semi-enclosed Baltic Sea, allozyme and mtDNA characters reveal a transition from
a thoroughly amalgamated hybrid swarm in the inner Baltic basin, to a pure M. b. rubra in the saline North
Sea waters. The transition zone, spanning overall a distance of hundreds of kilometres, is centred in the strong
salinity gradient of the narrow Oresund strait and in the adjacent Western Baltic. Yet the multilocus clines show
no simple and smoothly monotonic gradation: they involve local reversals and strong differences between
neighbouring populations. The transitions in different characters are not strictly coincident, and the extent
of introgression varies among loci. Larval mixing from different sources and only limited interbreeding take
place in the steepest salinity transition zone. Broadly, the introgression of the Atlantic Macoma genome into
the Baltic follows the circulation and salinity profiles of the basin. Preliminary results on the temporal stability
of the Baltic transition over 20 years will be presented.

Hopping Hotspots: Global Shifts in marine Biodiversity
Pandolfi, John*!, Willem Renema?, David Bellwood?®

! Centre for Marine Studies and School of Earth Sciences, ARC Centre of Excellence for Coral Reef Studies, University of
Queensland, Brisbane QId 4072
2 Nationaal Natuurhistorisch Museum, Naturalis, 2300 RA, Leiden, The Netherlands

8 School of Marine and Tropical Biology, ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville Qld
4811

j-pandolfi@ugq.edu.au

Geographical areas of maximal biodiversity (‘hotspots’) are a dominant feature of global biodiversity patterns.
Recent fossil and molecular evidence reveal at least three marine biodiversity hotspots during the past 50 million
years. These hotspots have moved across almost half the globe, with their timing and locations coinciding with
major tectonic events. The birth and death of successive hotspots highlights the link between environmental change
and biodiversity patterns. One of the most striking patterns in all of marine ecology is the modern tropical centre of
maximum diversity in the Indo-Australian Archipelago (IAA). Many coral reef groups reach their greatest diversity
here, a pattern which is also reflected in a wide range of taxa in other shallow marine ecosystems. This taxonomic
richness pattern has been related to a multitude of mechanisms, usually associated with the spatial distribution
of modern parameters or processes, and has engendered vigorous debate. Despite the apparent complexity of the
IAA, our knowledge of the fossil record of this region is expanding rapidly as new collections clarify taxonomic,
paleoenvironmental, and chronostratigraphic relationships. Recent discoveries that incorporate the fossil record
and evolutionary history of taxa in the IAA hotspot provide an insightful perspective on the history and movement
of biodiversity hotspots. An extensive review of published molecular and paleontological data reveals strongly
congruent patterns from a range of shallow marine taxa that demonstrate global shifts in the location of tropical
marine biodiversity hotspots, and the pre-Pleistocene formation of the modern IAA hotspot. These patterns
highlight the potential role of large-scale plate tectonic collisions in controlling the spatial dynamics of tropical
biodiversity gradients. The antiquity of the taxa in the Indo-Australian Archipelago hotspot emphasizes the role
of pre-Pleistocene events in shaping modern diversity patterns. The future of modern biodiversity hotspots can
now be placed in a historical context.
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Absorption and Scattering Properties of Southern GBR
Waters

Park, Young-Je*, Arnold Dekker, Elizabeth Botha, Vittorio Brando, Paul

Daniel, Janet Anstee

Environmental Earth Observation Group, CSIRO Land & Water, Clunies Ross Street, Canberra ACT 2601
Young.Park@csiro.au

Water inherent optical properties (IOPs) - absorption and scattering characteristics of water — are basic
parameters controlling radiative transfer in the water. By the water IOPs the remote sensing reflectance can be
linked to water constituents. Thus, in situ measurements of these IOPs are increasingly used for a number of
applications including ocean colour inversion modelling, remote sensed products validation and light attenuation
modelling in the water. This study presents the absorption, scattering and backscattering coefficients of near
surface waters measured along a cross-shore transect from the Coral Sea area north off the Swain Reefs to
the Capricorn Channel in December, 2008. This transact covers three distinct water types, Coral Sea-oceanic
water, Swain Reefs-shallow reef system and Capricorn Channel- coastal waters. An AC-9 instrument (WET
Labs, Inc) was used for absorption and scattering measurements at nine spectral bands in the 412 - 715 nm
range. A second AC-9 instrument fitted with a 0.2 pum filter was also used for measuring coloured dissolved
matter. A HydroScat-6 instrument (HOBI Labs, Inc) was used for backscattering measurements at six spectral
bands in the 420 -852 nm range. Absorption, scattering and backscattering coefficients are significantly lower
in the Coral Sea than those in the Swain Reefs or Capricorn Channel. This is expected from lower biological
production due to limited nutrient availability in the Coral Sea surface waters. The IOP data shows a significant
spatial variability in the Swan Reefs to the Capricorn Channel. The scattering and backscattering coefficients
show several distinct peaks along the Capricorn Channel transect while the absorption varies in a relatively
smooth manner. This enhanced (back)scattering peaks are an indication of the presence of suspended particle
patches, which is suspected as phytoplankton blooms (e.g. Trichdesmium spp.). The variability of 10P spectra
and the backscattering ratio will also be presented.

The Prokaryotes and their Activities and Habitats in Sub-
Seafloor Sediments

Parkes, R John

School of Earth and Ocean Science, Main Building, Park Place, Cardiff University, Cardiff, CF10 3YE, UK.
J.Parkes@ZEarth.cf.ac.uk

Deep marine sediments contain the Earth’s largest organic carbon reservoir, but were once thought to be devoid
of life. Microbiological analysis by the Ocean Drilling and Integrated Ocean Drilling Program, however, has
changed this perception. In deep sediments, prokaryotic cell numbers decrease exponentially with increasing
depth, reflecting preferential utilization of labile organics, and resulting in increasing organic recalcitrance.
Remarkably, sizeable populations remain present in sediments >1 km deep and 100 My old. Prokaryotes can
also colonize sediments down to basement rock, where activity can be stimulated by basement fluids. Zonation
of prokaryatic activities characteristic of shallow sediments does not consistently occur in deeper sediments,
challenging claims from geochemical modelling that most sub-seafloor microorganisms are inactive or adapted
for low metabolic activity. Deep sediment prokaryotes do grow very slowly, if at all, but they are not buried
cells dying slowly. Sub-seafloor habitats include gas hydrate deposits, geochemical/lithological interfaces, and
ancient organic rich layers. As temperatures increase, reactivity of recalcitrant organic matter may increase,
leading to a low continuing energy supply. In deeper layers and at higher temperatures, direct formation of
thermogenic compounds can fuel the base of the deep biosphere. Some prokaryotic taxa, predominantly
uncultured, seem to be characteristic of deep sediments. Although sulphate reduction and methanogenesis
are important in most deep sediments, the prokaryotes conducting these processes are often not detected by
molecular genetic analysis. This suggests that these activities may be the result of low but highly active cell
numbers, or by some of the many uncultured taxa present. We have yet to reach the extreme limit of the sub-
seafloor biosphere, and this might extend the known limits of life, the implications for the origin of life on
Earth, and the possible existence of deep biospheres on other planets.
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Marine Biogeochemical Connections

Parslow, John

CSIRO Marine and Atmospheric Science, Hobart Tas. 7000
John.Parslow@csiro.au

Marine biogeochemistry from its inception has focused on connections and interactions across the traditional
disciplines of marine physics, chemistry and biology. But biogeochemistry is now increasingly preoccupied
with a broader range of connections. As we enter the Anthropocene, in which global changes in climate, ocean
circulation and ocean pH will modify marine productivity and ecosystem health at scales from ocean basins to
estuaries, connections across these scales assume increasing importance. These global changes will also affect
the material flows and loads connecting catchments to coastal receiving waters. As local and global pressures
on marine ecosystems continue to increase, the need for more effective communication and connections
among scientists, decision-makers and the public becomes ever more urgent. And in meeting these challenges,
revitalizing the connection between observations and modelling, through new observing technologies and new
statistical techniques, has emerged as an exciting research priority.

Biogeochemical Dynamics of the Derwent Estuary:
Observations, Modelling and Management

Parslow (presenting Wild-Allen et al.)
Refer Wild-Allen for abstract.

The West Australian Integrated Marine Observation System
(WAIMOS): Interactions between the Leeuwin Current and
the continental shelf

Pattiaratchi Charitha*!, Ming Feng?, Rob McCauley?, Anya Waite',
Graham Symonds?, Merv Lynch?, Nick D’ Adamao®

1 School of Environmental Systems Engineering, The University of Western Australia, Nedlands WA 6009,
2 CSIRO Marine and Atmospheric Research, Floreat WA

% Centre for Marine Science and Technology, Curtin University of Technology, Bentley WA 6102

4 Remote Sensing and Satellite Research Group, Curtin University of Technology, Bentley WA 6102

& UNESCO IOC Perth Office, West Perth 6005

chari.pattiaratchi@uwa.edu.au

The main area of interest of for the West Australian Integrated Marine Observation System (WAIMOS) is
the continental shelf and slope regions offshore Fremantle extending northwards to Guilderton. Within this
region there important topographic features such as the Rottnest Island and Perth Canyon and the circulation is
dominated by the southward flowing Leeuwin Current (LC) with the northward flowing Leeuwin Undercurrent
(LU) beneath the (LC) and the wind driven Capes Current (CC) located on the shelf, particularly during the
summer months. The IMOS infrastructure located in this region includes HF Radar (CODAR and WERA
systems) for surface current measurements at 2 different scales; Ocean gliders (Slocum and Seagliders) for
subsurface water properties; continental shelf moorings (ADCP, thermistor and water quality loggers); passive
acoustic sensors for whale monitoring; and, remotely sensed data products (SST and ocean colour). Example
data collected from these instruments will be presented in relation to the understanding of different processes
operating in the region. These include: (1) Interaction between the LC and CC. Here, the warmer, lower salinity
southward flowing Leeuwin Current interacts with the cooler, higher saline northward flowing Capes Current
creating region of high horizontal shear and thus intense mixing; (2) Winter cascade of dense water along the
continental shelf. The region experiences a Mediterranean climate with hot summers and cold winters. During
the summer months the inner continental shelf waters increases in salinity due to evaporation. In winter as this
higher salinity waters cool its density is higher than offshore waters and a gravitational circulation is set-up
where the inner shelf water are transported as higher salinity plumes into deeper waters.
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Community engagement and education is a two way street!

Pearce, David*, Andrew Burnell, Simon Clarke, Phil Hollow, Shelley
Harrison

Department for Environment and Heritage, Coast and Marine Conservation Branch, 1 Richmond Road ,Keswick SA 5035

In January this year the South Australian government released outer boundaries for a network of 19 new
multiple-use marine parks within State waters. The parks form a linked network from border to border and
include examples of marine habitats from all of the eight Marine Bioregions identified for South Australia.
Community engagement, however, began long before the release of the outer boundaries to meet the South
Australian Strategic Plan target of creating 19 marine parks by 2010. Contacting over 8,000 people and signing
3,500 people onto a database at almost 200 meetings and venues across SA has involved sharing information
with the community and providing critical community feedback into the Department for Environment and
Heritage (DEH) marine park program. Through numerous road shows, field days, markets, and stakeholder
briefings for local councils, clubs and associations across SA, the community engagement team increased the
community awareness and understanding of marine parks. They have built innovative, formal and informal,
stakeholder relationships and networks while continuing to report critical feedback from the community and
stakeholders. Following the release of the SA network of marine parks the team challenges continue to be
empowering the community to comment on the marine parks. They will also build capacity and understanding
within regional DEH and communities by reinforcing marine parks key messages and clearly articulating the
importance of marine parks in South Australia. Through the experience gained from this program and the
evaluation of the consultation process following the release of the SA network of marine parks we aim to
show the benefits of ongoing community education. Engaging the community has helped to educate people
not only about marine parks but also the importance of marine biodiversity and conservation and the science
supporting it.

An integrated approach to assessing climate change impacts
and adaptation options in fishery systems

Pecl, Gretta*!, Stewart Frusher!, Caleb Gardner!, Marcus Haward?, Alistair
Hobday?, Sarah Jennings®, Melissa Nursey-Bray®, André Punt®, Hilary
Revill’, and Ingrid van Putten*

Tasmanian Aquaculture and Fisheries Institute, University of Tasmania, Hobart Tas. 7000
School of Government and Antarctic Climate and Ecosystems CRC, University of Tasmania
Climate Adaptation Flagship, CSIRO, Hobart Tas. 7000

School of Economics and Finance, University of Tasmania

AW N e

National Centre for Marine Conservation and Resource Sustainability, Australian Maritime College — a specialist Institute
of the University of Tasmania

Pop Model Ltd

Wild Fisheries Management Branch, Department of Primary Industries and Water, Hobart Tas. 7000

Gretta.Pecl@utas.edu.au

Fisheries management is facing unprecedented challenges requiring the scientific community to deliver
spatially explicit, rigorous, priority-based advice about species, fisheries and ecosystems vulnerability and
adaptation options. However, assessment needs to incorporate the human as well as the biophysical system, and
be based on a through understanding of the connections between all components of the fishery system — social,
economic, cultural, ecological and policy. In marine domains, climate induced changes in water temperature
and ocean currents change productivity of resources which in turn alter the spatio-temporal distribution of
users (e.g. fishers) with social and economic flow-on effects to communities. Additionally, it is the human
component of fishery systems that will be undertaking any adaptation actions, requiring development of
frameworks and models that effectively integrate many disciplinary approaches. This presentation, based
on one of six case studies from the recent National Coastal Vulnerability Assessment, identifies potential
impacts of climate change for the Tasmanian rock lobster fishery, determines key climate change information
needs, and explores solutions and opportunities for adaptation. Predicted direct impacts, related to forecast
changes in growth and recruitment correlated to downscaled temperature models, demonstrate the uncertainty
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of, and interplay between, different parameters and the need for ongoing validation of predictions to provide
strong stakeholder engagement and confidence. Indirect impacts are also demonstrated through links between
lobster and sea urchin biomass and subsequent barrens formation and associated feedback mechanisms. While
climate change adaptation is often viewed as a “future decision” because incremental changes appear small,
we demonstrate that this journey is already in “full-swing” and pro-active management decisions are required
today. The Tasmanian rock lobster fishery is a relatively well researched and data-intensive fishery, located
in a region predicted to be the fastest warming in the southern hemisphere, and therefore provides an early
opportunity to indicate critical issues for consideration in fisheries globally.

National Climate Change Adaptation Research Network for
Marine Biodiversity and Resources

Pecl (presenting Holbrook & Pecl)
Refer Holbrook for abstract.

Advances in spatio-temporal data visualisation and analysis
techniques: integrating 4D ecological and environmental
data using Eonfusion

Pederson, Hugh*'2, Mike Sumner?, Warwick Gillespie!, Tim Pauly?

1 Myriax software P/L, Hobart, Tasmania
2 Tasmanian Aquaculture and Fisheries Institute, University of Tasmania
Hugh.Pederson@myriax.com

Researchers are continually faced with the challenge of integrating large volumes of complex ecological
and environmental data sets. Typically the spatial and temporal components of data sets are underutilised as
methods for adequately handling such data are not readily available. Eonfusion is a new four-dimensional (4D)
visualisation and analysis software package which significantly enhances the ease with which marine scientists
can integrate and explore complex spatially and temporally variant data sets. Eonfusion bridges specialist
domains and enables the analyst to rapidly visualise trends and patterns and pose novel hypotheses regarding
feature relationships in an integrated context. We will present several case studies from animal movement data,
oceanographic sensor networks to habitat mapping studies to showcase the value and power of the software in
communicating complex data to a wide variety of audiences.
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Structural landscape connectivity influences nekton
community composition in an arid zone estuary

Penrose Helen M*?* Lovelock Catherine E*?, Skilleter Greg A'?

! Centre for Marine Studies, University of Queensland, St Lucia Qld 4072
2 School of Integrative Biology, University of Queensland, St Lucia Qld 4072
h.penrose@ug.edu.au

Variation in hydrological connectivity in the estuarine environment influences species’ movements and
abundances, particularly those that utilize different types of habitats within a landscape to meet their resource
requirements. Functional landscape connectivity among habitats is often facilitated by the migration of nekton,
which provides a dynamic link in the transfer of nutrients and energy between the ocean and the temporally
intermittent terrestrial or supratidal extremities of rivers and estuaries. Within Australian landscapes, our
understanding of arid estuarine habitat connectivity has been based on studies in wet tropical communities,
the climatic and geomorphic antithesis of arid zone estuaries. The Pilbara bioregion of north Western Australia
represent the most arid coast in Australia, and in this study, Exmouth Gulf'is used as a model system to examine
the influence of landscape configuration on nekton community composition and cross-boundary connectivity.
The nekton community composition within two types of habitat mosaics were sampled using fyke nets; 1)
cyanobacterial mats with adjacent mangroves and 2) cyanobacterial mats “without” mangroves. We found
that the presence or absence of mangroves downshore affected the composition of the nekton assemblage
accessing both the cyanobacterial mats and the creek edge (fringing mangroves present or absent). We conclude
that mangroves downshore from cyanobacterial mats facilitate greater connectivity and may enhance trophic
interactions between the spatially separated habitats (and food webs).

Coupling between density fronts and chlorophyll levels at
the entrance of Spencer Gulf, South Australia

Petrusevics, Peter*!, John Bye?, and John Luick®

1 School of Chemistry, Physics and Earth Sciences. Flinders University, SA 5001
2 School of Earth Sciences, University of Melbourne Vic. 3010

8 Aguatic Sciences, SARDI, West Beach, SA 5024

p_petr@bigpond.com

Density fronts in the mouth of Spencer Gulf were first observed during CSIRO surveys in the mid 1960’s
followed by Flinders University ORV Franklin/ MV Boobook and SA Department of Fisheries MRV Ngerin
cruises in late 1980’s. These fronts arise as a result of convergence of water masses of different origin. On the
surface, warm Spencer Gulf waters adjoin cooler Great Australian Bight waters. These waters overlay colder,
less saline, deep waters uplifted into the mouth region by Ekman induced transport due to south-easterly winds
prevalent during the austral summer-autumn period. When the gulf and shelf waters mix a region of reduced
density, with respect to both gulf and shelf waters, is formed. Examination of SeaWiFS and MODIS satellite
data available since 1997 indicated temporal and spatial congruence of seasonally occurring chlorophyll level
concentrations or “mounds” and previously reported density fronts. Increased concentration or “mounding” of
chlorophyll levels in the region of the density front may be caused by the advection of sub-surface, upwelling
imported, chlorophyll rich waters to the surface by bottom to surface directed density currents adjacent to
the region of density reduction. The possibility of convergence, at the surface, of gulf resident chlorophyll
containing waters from either side of the density minimum cannot be discounted. Fronts are recognised as
regions of concentration of phytoplankton and zooplankton which may favour aggregation of predators and
increased secondary production. Past studies in the mouth of Spencer Gulf have indicated aggregation of
larval fish during front activity to support this hypothesis. This presentation examines the relationship between
recently derived oceanographic data and co-incident surface expressions of chlorophyll levels provided by
MODIS satellite data. This has been possible due to renewed activity of oceanographic field surveys on the
shelf and the mouth of Spencer Gulf by SARDI and Flinders University.
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Conservation genetics of the Little Penguin, Eudyptula minor

Peucker, Amanda*!, Rebecca L. Overeem?, Peter Dann?, Craig Styan?,
Gerry Quinn?, Chris P. Burridge*

1 School of Life and Environmental Sciences, Deakin University, PO Box 423, Warrnambool Vic. 3280
2 Phillip Island Nature Park, PO Box 97, Cowes VIC 3922

3 RPS Environment, PO Box 465, Subiaco WA 6904

4 Department of Zoology, University of Tasmania, Private Bag 5, Hobart Tas. 7001
amanda.peucker@deakin.edu.au

Little is known about the migration rates and habits of the Little Penguin (Eudyptula minor). Banding studies
have provided some information, showing fledglings can travel up to 1,000 km from their natal colony in the
first year and that a few individuals have been found breeding outside their natal colony. However, banding
studies are labour-intensive and the general public is returning much less information now that microchips are
being used as identification. Instead, genetic markers are a relatively easy way of investigating relatedness and
thus inferring average (effective) rates of migration of individuals among colonies. Using 12 microsatellite loci
(bi-parentally inherited) and mitochondrial PCR-RFLP (maternally inherited) molecular markers, we typed
19 colonies from across the Australian range of the E. minor, from NSW to Western Australia. We found
contrasting spatial patterns of genetic structuring across the range, with genetic heterogeneity over very small
spatial scales in some regions, and expansive genetic homogeneity in others. Possibly, timing of breeding—
influenced by sea surface temperatures and food availability—could be an isolating factor among populations.
Evidence of limited connectivity among colonies in some regions has direct conservation implications for the
species, as E. minor is increasingly being exposed to localised human-induced disturbances.

Top-down and bottom-up influences of jellyfish on pelagic
primary production and planktonic assemblages

Pitt (presenting West et al.)
Refer West for abstract.
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Video analysis of community structure and benthic habitats
across the George V Shelf, East Antarctica: trends through
time and space

Post, Alix*!, Beaman, Rob?, O’Brien, Phil*, Riddle, Martin®, Eléaume, Marc*

! Marine and Coastal Environment Group, Geoscience Australia, Canberra ACT 2601

2 School of Earth and Environmental Sciences, James Cook University, Cairns Qld 4870

® Environmental Protection and Change, Australian Antarctic Division, Kingston Tas. 7050

4 Muséum national d’Histoire naturelle, Département des Milieux et Peuplements Aquatiques, Paris, France
Alix.Post@ga.gov.au

Physical and biological characteristics of benthic communities have been analysed from underwater video
footage collected across the George V Shelf, East Antarctica. Benthic habitats are strongly structured by physical
processes operating over a range of temporal and spatial scales. Iceberg scouring recurs over timescales of
years to centuries along shallower parts of the shelf, creating communities in various stages of maturity and
recolonisation. Upwelling of modified circumpolar deep water (MCDW) onto the outer shelf, and cross-shelf
flow of high salinity shelf water (HSSW) create seasonal and spatial contrasts in nutrient and sediment supply,
as reflected in the distribution of deposit and filter feeding communities. Long term cycles in the advance and
retreat of icesheets (over millennial scales) and subsequent focussing of sediments in troughs such as the Mertz
Drift create patches of consolidated and soft sediments, which also provide distinct habitats for colonisation by
different biota. These physical processes of iceberg scouring, current regimes and depositional environments,
in addition to water depth, are shown to be important factors in the structure of benthic communities across
the George V Shelf. The modern shelf communities mapped in this study represent colonisation over the past
5,000-12,000 years, following retreat of the icesheet and glaciers at the end of the last glaciation (Ingélfsson et
al., 1998; Harris et al., 2001). Recolonisation on this shelf has probably occurred from two sources: deep-sea
environments, and possibly a small shelf refuge which may have remained ice-free throughout the glaciation,
though would have been subject to intense iceberg scouring (Beaman and Harris, 2003). Understanding the
timescales over which shelf communities have evolved and the physical factors which shape them will allow
better prediction of the distribution of Antarctic shelf communities and their vulnerability to change. This
knowledge can aid better management regimes for the Antarctic margin.
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The unusual foraging ecology of Little penguins living in an
urban environment

Preston, Tiana J*, André Chiaradia? and Richard D Reina!

1 School of Biological Sciences, Monash University, Clayton Vic. 3800
2 Research Department, Phillip Island Nature Parks, P.O. Box 97, Cowes Vic. 3922
tiana.preston@sci.monash.edu.au

Coastal areas worldwide are under pressure from a high level of anthropogenic development. Many ecosystem
processes and species can be affected by a single development and those affects are ultimately exacerbated
for the top predators in the area. We look at the food source and foraging behaviour of a top predator, the
little penguin (Eudyptula minor), living in a highly modified coastal environment and nesting on a man-made
breakwater at St Kilda, Victoria. We measured diet monthly from stomach contents, and foraging behaviour
of breeding penguins by satellite-positioning and depth devices, over a period of two years. The diet of the
penguins was almost mono-specific (>70% by weight) of southern anchovy (Engraulis australis), which is
unusual for this generalist species. Anchovy was present in the diet each month except for one (where sample
size was correspondingly low), and supplemented most commonly by garfish (Hyporhamphus melanochir,
10%) and luminous bay squid (Loliolus noctiluca, 8%). Anchovies are common in the north of Port Phillip
bay, which is postulated to be due to high nutrient inputs from the nearby Yarra River and Werribee sewage
treatment facility. Our results showed that during breeding the penguins forage primarily in this area, within
a radius of 23 km from their colony. The penguins seem to take advantage of the shallow nature of the bay
(mean depth 13 m), diving demersally approximately one-third of the time to hunt for the anchovies from below
and often in shipping channels, which may help them trap prey. This population of penguins has benefited
from the anthropogenically constructed breakwater and probably from the shipping channels in exploiting a
reliable anchovy stock. However, the high level of reliance of this colony on one prey species places them in a
vulnerable position if anchovy stocks collapse, as happened locally with pilchards (Sardinops sagax).

The legacy of Sydney’s long term monitoring stations and
prospects for integrated monitoring of coastal waters

Pritchard, Tim*, Martin Krogh, Jos dela Cruz, Peter Davies, Tim Ingleton

NSW Department of Environment and Climate Change, PO Box A290 Sydney South NSW 1232
tim.pritchard@environment.nsw.gov.au

The recently established Integrated Marine Observing System (IMOS) includes a National Reference Station
off Port Hacking south of Sydney. This paper draws on long term data and complementary investigations off
Sydney to demonstrate the value of long term data sets and explores opportunities to integrate fixed point
monitoring, remote sensing and modelling. Consistent long term data sets from Australian coastal waters are
scarce. However, water temperature and nutrients have been monitored at mostly monthly intervals since
1942 at CSIRO monitoring stations off Port Hacking, while temperature and currents have been observed near
continuously since the early 1990’s by Sydney Water Corporation’s Ocean Reference Station (ORS). The CSIRO
monitoring stations have also acted as foci for biological investigations. These long term data sets have been
used to assess possible impacts associated with anthropogenic discharges and to investigate climate variability
and trends. Time series analysis of ORS data and Generalized Additive Models fitted to the long term Port
Hacking data revealed variability associated with a range of processes including El Nino Southern Oscillation
and Southern Annular Mode phenomena. Sustained trends were detected in hydrographic parameters such as an
increase in surface water temperatures over the last decade. Companion plankton samples revealed intra- and
inter-annual variability of the ‘red tide’ dinoflagellate Noctiluca which are related to hydrographic variables.
All IPCC climate model simulations predict changes that will substantially modify hydrographic variables off
south eastern Australia so it is increasingly important to understand the relationship between these variables and
possible ecological responses. New instrumentation and monthly chemical and biological sampling at IMOS
Reference Stations together with remote sensed ocean colour and Bluelink products present opportunities to
provide biologically relevant information with sufficient spatial coverage to connect with decision makers.
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Data management in IMOS
Proctor, Roger*! and the eMII team

! electronic Marine Information Infrastructure, University of Tasmania, Private Bag 21, Hobart, Tas. 7001
roger.proctor@utas.edu.au

The Integrated Marine Observing System (IMOS, www.imos.org.au), an AU$100m 5-year project, is a
distributed set of equipment and data-information services which collectively contribute to meeting the needs
of marine climate research in Australia. The observing system provides data in the open oceans around Australia
out to a few thousand kilometres as well as the coastal oceans through 11 facilities (Argo Australia, Ships of
Opportunity, Southern Ocean Automated Time Series Observations, Australian National Facility for Ocean
Gliders, Autonomous Underwater Vehicle Facility, Australian National Mooring Network, Australian Coastal
Ocean Radar Network, Australian Acoustic Tagging and Monitoring System, Facility for Automated Intelligent
Monitoring of Marine Systems, eMarine Information Infrastructure and Satellite Remote Sensing) and 5 nodes
(Blue Water, Great Barrier Reef Ocean Observing System, New South Wales IMOS, Southern Australia IMOS
and Western Australia IMOS). The data, a combination of near real-time and delayed mode, are made available
to researchers through the electronic Marine Information Infrastructure (eMIl). eMII utilises the Australian
Academic Research Network (AARNET) to support a distributed database on OPeNDAP servers hosted by
regional computing centres. IMOS instruments are described through the OGC Specification SensorML and
most data is in CF compliant netcdf format. Metadata, conforming to standard ISO 19115, is automatically
harvested from the CF-compliant NetCDF files and the metadata records catalogued in the OGC GeoNetwork
Metadata Entry and Search Tool (MEST). Data discovery, access and download occur via web services through
a web portal and tools for the display and integration of near real-time data are in development. An overview
of IMOS, the rationale of data management, data standards, and the organisation of the distributed data centre
will be discussed, and examples of collected data and data usage will be given.

The gloomy octopus is not always gloomy: video playback
successfully demonstrates episodic behavioural syndrome in
a cephalopod

Pronk, Renata*!, Wilson, David?, Harcourt, Robert?

! Graduate School of the Environment, Balaclava Road, North Ryde, NSW 2109
2 Department of Biological Sciences, Sunset Avenue, Windsor, Ontario, Canada N9B3P4
renata.pronk@students.mq.edu.au

The presence of behavioural syndromes, i.e. associated personality traits that show cross-context and cross-
time consistency, appears to be relatively widespread across multiple divergent taxa. Assessment of personality
involves careful presentation of different stimuli to tease out individual variation. Critically, stimuli presented
need to be controlled so that the variance seen in individual responses is not due to inadvertent variation in the
test situation. Octopuses are highly intelligent invertebrates with complex behaviour and are primarily visual
predators with a high level of visual acuity. Video playback is therefore likely to be an effective method for
assessing individual differences in behavioural responses in octopus. A video playback method was developed
which invoked biologically appropriate responses. This was then used to present stimuli representing threatening,
novel and foraging contexts in order to assess the presence of personality in gloomy octopus (Octopus tetricus).
Wild octopus were captured and then tested three times over a 10 day period. Bold, active and aggressive
personality traits were highly correlated between the different contexts represented by video stimuli within a
day. However, no correlations persisted across the test period. This suggests that O. tetricus behave consistently
within a short space of time, yet relative to other individuals, their personality traits are not persistent over time.
This may be defined as ‘episodic behavioural syndrome’.
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Are seascapes derived from physical data biologically
meaningful?

Przeslawski, Rachel*!, Inke Falkner?, Tim Ward?, Tanya Whiteway*

L Geoscience Australia, GPO Box 378, Canberra ACT 2601

2 University of Sydney, Sydney NSW 2006

8 South Australian Research and Development Institute, GPO Box 397, Adelaide SA 5001
rachel.przeslawski@ga.gov.au

Seascapes are derived from a compilation of several physical variables, resulting in a map of benthic marine
habitats for Australia’s marine region. We know that each physical variable used to derive the seascapes affects
composition and distribution of biological assemblages, but the utility of the multivariate seascape product
remains unknown. As part of the Seabed Mapping and Characterisation project at Geoscience Australia, we
investigated both the utility of seascapes to predict benthic marine biodiversity at a regional scale and the
effectiveness of integrating biological data into seascape derivation. The latter aim is achieved through a
comparison of seascapes derived using only physical data with those derived using additional biological data.
Preliminary results for Glomar Shoals, Western Australia indicate that the inclusion of biodiversity indices
into seascapes is a valid approach and may even produce more accurate maps. To evaluate whether seascapes
are biologically meaningful, we examined the relationships between seascapes derived from physical data
with co-located biological data collected from the Great Australian Bight. Analyses confirm that biological
assemblages were significantly different across seascapes, suggesting that seascapes were meaningful at a
regional scale. However, the strength and significance of the relationships varied according to individual
seascapes, taxonomic resolution, spatial scale, and habitat heterogeneity. Further research on these factors is
ongoing and will improve the recent application of seascapes to inform marine planning for Australia.

Index of Estuarine Condition for Victoria

Quinn (Presenting Arundel et al.)
Refer Arundel for abstract.
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Developing Surrogacy Relationships for a Remote Deep-sea
Plateau and Seamount in Eastern Australia from Geochemical
Observations

Radke, L*!, Douglas, G% Heap, A, Nichol, St and Trafford, J*

! Marine and Coastal Environment Group, Geoscience Australia, Canberra, ACT
2 CSIRO Land & Water, Private Bag No.5, Wembley WA 6913
Lynda.Radke@ga.gov.au

Geoscience Australia is involved in surrogacy research to improve our understanding of the ecological processes
linking patterns in seabed biodiversity with selected environmental variables. Most surrogacy research has
focussed on developing relationships between biota and seafloor geomorphology and physical sedimentology:
We have yet to establish a comprehensive regional dataset for seabed geochemical properties especially for the
deep sea. Moreover, there is a need to establish the geochemical processes that may be driving the surrogacy
relationships. This talk reports on geochemical observations from the Lord Howe Rise (remote deep-sea plateau)
and Gifford Guyot (seamount), eastern Australia. The surrogacy problem was addressed from the perspective
of the availability of carbon and limiting factors and redox status. Carbon reactivity was assessed using core
incubation experiments (CO,/O, fluxes) and Chlorin Indices. Cold dilute HCI attacks key labile sedimentary
phases, and was used to assess the potential bioavailability of trace elements. HCl-extractable concentrations
of the essential element selenium were below the limits of analytic detection. Total benthic oxygen uptake
(TOU) rates ranged from 7.3 - 13.2 mmol m2 d?, and were highest in ridge slope sediments and lowest on
ridge crests. The TOU measurements were also high (for the depth range considered) compared to a suite of
similar observations made elsewhere. A major gradient in the solid phase geochemistry is a trend of decreasing
biogenic extractable element concentrations (Cd & Zn) and increasing detrital element concentrations (Al,
K, Si & Ti) with increasing water depth. The evidence suggests that the trend is likely caused by increasing
carbonate dissolution with water depth leading to less dilution of detrital elements by carbonate phases. A
group of samples which mainly cluster around a volcanic outcrop are also highlighted due to evidence for
nitrogen fixation (N, uptake by sediment, low TOC:TN ratios and relatively high DIN fluxes).

Connecting the dots for a typically disconnected group
of sandy beach organisms: can meiofaunal communities
illustrate potential vehicle impacts on beaches?

Ramsdale, Tanith* and Fairweather, Peter G

School of Biological Sciences, Flinders University, Adelaide SA 5001
rams0044@flinders.edu.au

Investigating anthropogenic impacts on sandy beaches is not an easy task because these habitats are highly
dynamic in space and time. Many variables that may be used to assess vehicle impacts are linked to beach
morphodynamic state and so are also highly dynamic, including beach profiles, sand grain-size, compaction or
the abundance, diversity and structure of macroinvertebrate communities. A three-year study on the impacts
of vehicles on beaches along the southern metropolitan coastline of Adelaide investigated several potential
impacts of vehicles on the beach-face, including sand grain-size, compaction and moisture content and
macroinvertebrate communities. The results were mixed and inconsistent. Meiofaunal organisms (< 500 pm in
size) on sandy beaches tend to exist in high densities (especially when compared to the macrofauna) and are
ubiquitous in distribution, inhabiting the interstitial environment of all intertidal sandy beaches. Meiofaunal
communities are affected by the state of the interstitial habitat in which they live, with factors like sand grain
size, compaction and rate of water percolation controlling diversity and abundance. More-compact sands will
have poor flushing rates and thus lower oxygen levels in pore water, favouring hardier species. Elsewhere in
the world, meiofaunal communities have been successfully used as an indicator of anthropogenic disturbance
on sandy beaches. Here, we investigate whether meiofaunal communities can used as indicators of disturbance
and/or recovery from vehicle use. Meiofauna populations on nine beaches with varying histories of exposure
to vehicle activity were sampled on three occasions over 7 months corresponding to established seasonal
sampling protocols. We discuss the findings of this study, and discuss the wider implications and applications
of the work.
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Potential sources of error in the application of towed video
data for benthic habitat characterisation

Rattray, Alex*, Daniel Ierodiaconou, Laurie Laurenson, Gerry Quinn

School of Life and Environmental Sciences, Deakin University, PO Box 423, Warrnambool Vic. 3280
ajrat@deakin.edu.au

Underwater videography is emerging as a logistically and cost efficient method of obtaining observation data
for model training and validation (in conjunction with hydroacoustic datasets) in seafloor habitat mapping
studies. Despite its growing popularity there has been little work published assessing the limitations of data
obtained in this manner, which is essential if models of seafloor habitat distribution are to be created with a
high degree of confidence. This presentation examines potential sources of error arising from the application of
towed video data for the purposes of benthic habitat characterisation using automated classification techniques.
We use a case study from the Victorian continental shelf to illustrate positional error budgets inherent in
towed video georeferencing systems, thematic error associated with interpretation of video images, and issues
surrounding the spatial independence of validation data.

Apparent Lack of Pelagic-Benthic Connectivity of Organic
Matter Sources in the Coorong

Revill, Andrew*, Leeming, Rhys, Volkman, John, Clementson, Lesley

CSIRO Marine and Atmospheric Research, Hobart, Tas. 7000
Andy.Revill@csiro.au

The Coorong, Lower Lakes and Murray Mouth (CLLAMM) region lies at the end of the Murray River in South
Australia and, as a result of low river inflows over many years, is now one of the most degraded ecosystems
in the Murray-Darling Basin. River flows are now so low that the lakes are drying out and the mouth of the
Murray is only kept open by continual dredging. The salinity of the Coorong continues to increase, with
the southern parts now over 4 times the salinity of seawater. As a consequence the ecology is changing
dramatically. We have utilised distributions of lipid and pigment biomarkers combined with stable isotope
measurements of surface water samples and surface sediments collected in September, 2007 to identify the
major sources of organic matter within the Coorong lagoons, and to understand the pathways by which this
organic matter is degraded and recycled. Contributions recognised include phytoplankton, microphytobenthos,
macrophytes, terrestrial inputs, bacteria and other aquatic organisms. The sterol and pigment distributions in
the water column were markedly different from those in the surface sediments. Unusually high concentrations
of lutein and chl-b indicated a dominant contribution from chlorophytes in the water column, but all sediments
showed a dominance of fucoxanthin, consistent with a predominance of benthic diatoms which is typical of
microphytobenthos communities. Chlorophytes were minor constituents which is the inverse of their relative
abundances in the water column. Carbon stable isotope signatures of organic matter were also very different
between the water column and sediments, sometimes by up to 10%.. This may be due to the predominance of
different algal species and/or different growth conditions. These differences reflect a strong decoupling between
organic matter sources to the sediment and water column, which is unusual for such a shallow system.
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The jellyfish joyride: causes, consequences and
management responses to a more gelatinous future

Richardson, Anthony J*123, Andrew Bakun®, Graeme Hays® and Mark
Gibbons®

Climate Adaptation Flagship, CSIRO Marine and Atmospheric Research, Cleveland, Qld 4163, Australia
The University of Queensland, School of Mathematics and Physics, St Lucia Qld 4072

The University of Queensland, The Ecology Centre, St Lucia Qld 4072

Rosenstiel School of Marine and Atmospheric Sciences, University of Miami, Miami, FL 33149, USA
Institute of Environmental Sustainability, Swansea University, Singleton Park, Swansea SA2 8PP, UK

Department of Biodiversity and Conservation Biology, University of the Western Cape, Private Bag X17, Bellville 7535, South
Africa

anthony.richardson@csiro.au

L N N

Human-induced stresses of overfishing, eutrophication, climate change, translocation and habitat modification
appear to be promoting jellyfish (pelagic cnidarian and ctenophore) blooms. Mounting evidence suggests that
the structure of pelagic ecosystems can flip from being dominated by fish (that keep jellyfish in check through
competition or predation) to a less desirable gelatinous state, with lasting ecological, economic and social
consequences. Management actions needed to stop such changes require tactical coping strategies and longer
term preventative responses based on targeted research focused on this under-studied group.

The plankton observing system for IMOS: 1. The Australian
Continuous Plankton Recorder (AusCPR) survey

Richardson, Anthony J*, Graham Hosie, Frank Coman, Claire Davies,
David McLeod, Anita Slotwinski

CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland, Queensland, 4163
Australian Antarctic Division, Channel Highway, Kingston Tas. 7050
Anthony.Richardson@csiro.au

Plankton respond rapidly to changes in ocean conditions making them invaluable indicators of ecosystem
health and environmental change. Globally, plankton time series have been used as baselines for answering
questions concerning effects of climate change, fisheries, eutrophication, pollution and species introductions
on marine ecosystems. The largest plankton time observing program in the world is the Continuous Plankton
Recorder (CPR) survey in the North Atlantic, that has collected and counted >210,000 samples from behind
commercial vessels since 1938. Locally, the SCAR (Scientific Committee on Antarctic Research) Southern
Ocean CPR survey has been in operation for 19 years, using research and resupply vessels. Building on this
experience, the IMOS AusCPR survey, a joint project of CSIRO and AAD, has been set up to develop a
CPR survey in Australian waters and beyond as a guide to the health of our oceans. The AusCPR survey is
the offshore component of the plankton observing system for IMOS, and is now operational and observing
plankton along two routes: the first from Brisbane to Melbourne, and the second from Hobart to Dumont
d’Urville in Antarctica. Details of the AusCPR survey and data from these routes will be presented here.
The AusCPR survey will provide Australian scientists, policy makers, and marine managers with maps of
plankton biodiversity, information on plankton changes in response to climate variability and change, indices
for fisheries management, a system for detecting offshore harmful algal blooms, a tool for validating satellite
remote sensing products, and data to initialise and test ecosystem models.
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Zooplankton connectivity: environmental and trophic
linkages

Richardson, Anthony J*2, Dave McKinnon*3, Kerrie Swadling®, Laurent

Seuront®

1 CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland QId 4163
2 School of Mathematics and Physics, University of Queensland, St Lucia Qld 4077
3 Australian Institute of Marine Science, P.M.B. No. 3, Townsville MC Qld 4810
4 School of Zoology, University of Tasmania, Hobart Tas. 7000

5 University of Adelaide

Anthony.Richardson@csiro.au

Zooplankton play a key role in the connectivity between the physical and biological components of marine
ecosystems. Their diverse members, spanning more than a dozen phyla, are the most abundant metazoans and
they directly and indirectly support fish, marine mammals, sea turtles, and seabirds. Their short lifespans mean
they respond rapidly to environmental forcing and climate variability, and have been used as barometers of
climate change and ecosystem health. Here we will synthesise the diverse work to be presented in the Special
Session on Zooplankton. One of the main outcomes of this Special Session is that it has provided an avenue
for bringing together zooplankton researchers in Australia.

An Observation Network for the Oceans around Australia —
The IMOS Bluewater and Climate Node

Ridgway Ken*!, Helen Beggs?, Miles Furnas®, Ann Gronell*, Graham
Hosie*, Randall Lee’, Anthony Richardson®, Eric Schulz?, Bronte
Tilbrook®>®, Tom Trull®, Peter Turner®, Susan Wijffels?

L Centre for Australian Weather & Climate Research, Hobart Tas. 7000
2 Bureau of Meteorology, Melbourne Vic.

3 Australian Institute of Marine Science, Townsville Qld.

4 Australian Antarctic Division, Hobart Tas.

® CSIRO Marine & Atmospheric Research, Hobart Tas.

5 Antarctic, Climate & Ecosystem CRC, Hobart Tas.

" Centre for Environmental Science, Victorian EPA, Macleod Vic.
Ken.Ridgway@csiro.au

We present results from a major new development in observing the deep ocean waters around Australia. The
Bluewater and Climate Node is part of the Integrated Marine Observing System (IMOS). It consists of both
an enhancement of existing measurement platforms and the creation of completely new observation systems.
These observing systems link physical, chemical and biological oceanography in Australian regional seas.
The observations span spatial scales from eddies to basin-width, and time scales from diurnal to decadal. This
component monitors in real-time, the broad-scale ocean structure (temperature, salinity, and deep currents)
around Australia by building and maintaining an array of autonomous profiling floats. The work builds on an
existing framework of XBT and biogeochemical (BGC) observations to improve coverage and to supplement
these with the first concurrent species-level data on lower trophic levels (phytoplankton and zooplankton)
for the Australian Region. These are complemented by equipping subsets of Australian Volunteer Observing
Ships with sensors capable of providing high quality sea surface temperature measurements in real-time for
calibration of satellite SST observations; measurements in the tropics to calibrate satellite ocean colour and
“climate quality” meteorological measurement systems on Australian research vessels, capable of providing
high quality air-sea flux measurements on a near real-time basis. The network of ocean measurements is
complemented by enhanced access to national datasets of satellite derived SST and ocean colour products.
All of the data from these observing systems are freely and as far as possible, immediately available to all
Australian researchers, providing the opportunity to observe the evolution of Australia’s oceans for the first
time. Research in the fields of climate science, physical oceanography, ocean forecasting, coastal ocean
dynamics and ecosystem and fisheries influenced by physical variability will benefit from these regular, high-
guality, timely observations of the ocean state.
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Gene flow and hybridization across an ecological transition:
contrasting patterns of gene introgression between North
Sea and Baltic Sea mussels

Riginos, Cynthia*?, Antonino S. Cavallaro!, Gwendolyn K. David?, Paul D.

Rawson?

1 School of Biological Sciences, University of Queensland, St. Lucia Qld 4072
2 School of Marine Sciences, University of Maine, Orono, ME 04469, USA
c.riginos@ug.edu.au

Benthic marine communities present excellent systems in which to study natural selection and adaptation. Large
population sizes allow selection to act efficiently and increase recombination rates so that advantageous alleles
can be “seen” by selection. Furthermore, many benthic populations inhabit regions of strong environmental
transitions that are often replicated in space and are shorter than the intergenerational dispersal potential. Thus,
when locus-specific genetic differentiation correlates with environmental features, it is likely that the locus
is affected by selection due to habitat-specific adaptation of different alleles. In Northern Europe, Mytilus
mussels inhabit a strong salinity transition zone from the marine North Sea to the brackish Baltic Sea. Some loci
show strong differentiation across the salinity gradient, whereas others are panmictic. This scenario is further
complicated by the hybrid origin of the Baltic mussels. Using a variety of genetic markers (allozymes, SNPs,
intron length variants) we contrast locus-specific patterns of genetic differentiation across this environmental
transition and examine DNA sequence data from a candidate gene for local adaptation.

Interspecific gene flow between estuarine and pelagic fish
Roberts, David* and David Ayre

Institute for Conservation Biology, University of Wollongong, Wollongong NSW 2522
dgr042@uow.edu.au

For pelagic fish dispersal is often able to maintain connectivity and genetic homogeneity over vast spatial scales
generating genetically diverse populations with large effective population sizes. On the east and west coasts of
Australia Yellowfin Bream (Acanthopagrus australis and A. latus) apparently disperse freely through the warm
temperate and tropical waters, and for the eastern Yellowfin species (A. australis) we have found no genetic
differentiation of schools separated by 100s of km. However the distribution of the Black Bream (A. butcheri)
overlaps that of the two Yellowfin in the southern part of their ranges. A. butcheri is considered estuary restricted
and ranges across southern Australia including Tasmania. Earlier allozyme surveys in WA had indicated that
estuaries were genetically distinct and together with demographic work imply that the genetically effective
size of local populations may be tiny with populations experiencing localized adaptation and genetic drift.
However we predict that altered current flow, fishing pressure and interspecific hybridization may be changing
the dynamics of this complex. To date our analyses provide conflicting results. Within NSW microsatellite data
show that largely later generation hybrids constitute the majority of estuarine fish, with hybrids present but
less common in Western Victoria and northern Tasmania and Black Bream populations persisting in southern
Tasmania and south-western Australia. Hybridization therefore provides unexpected and perhaps increasing
gene flow among Black Bream populations, and is leading to genetic swamping and elimination of Black
Bream in NSW. Increased southward flow of the eastern Australian current may explain the presence of hybrids
in Tasmania. Surprisingly genotypes of museum specimens imply that existing hybrid zones are both old and
stable, whereas broad-scale surveys of mtDNA sequence variation implies that the current distribution of Black
Bream reflects a recent radiation with little regional differentiation other than a shallow split of eastern and
western lineages.
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Charting a Course for Management of Victoria’s Marine
National Park System — The Role of Research and Monitoring
in Integrated Coastal Management

Rodrigue, Mark and Steffan Howe*

Parks Victoria, Level 9, 535 Bourke St., Melbourne 3000
mrodrigue@parks.vic.gov.au

This paper will provide an overview of the science that has informed establishment Victoria’s Marine National
Park system and ongoing management approaches developed, highlighting benefits and challenges of this
approach, with a particular focus on catchments and connectivity between terrestrial and marine systems.
Victoria’s system of highly protected Marine National Parks and Marine Sanctuaries cover approximately
5.3% of state waters and a many of these areas are affected by catchment processes. Sediments, nutrient
loads, pesticides, hydrocarbons and other pollutants all clearly have potential to significantly impact on marine
values. Parks Victoria has developed an integrated approach to MPA management, much of which has been
driven by risk assessment and catchment modelling. As part of a state-wide risk assessment process catchment
related issues were identified as the most consistent threat to MPAs and Parks Victoria has developed a number
of approaches to reducing catchment related threats to MPA’s. These include undertaking an extensive habitat
mapping project that has been able to identify key habitats that may be particularly affected by catchment
runoff, and a monitoring program aimed at determining effects of catchments on MPA’s, building relationships
with relevant land managers and the community, and a wide range of communications and awareness raising
activities. Victoria’s Marine National Park system has applied marine science in identification of candidate areas,
better understanding values through a comprehensive habitat mapping program, and improving understand of
threats to values through development of risk assessment tools. This paper will provide an overview of the
science that has informed Victoria’s MPA establishment and ongoing management, highlighting benefits and
challenges of this approach, with a particular focus on catchments and connectivity between terrestrial and
marine systems.

Evidence for maintenance of population stability by small-
scale metapopulation relationships in a sea star with direct
development

Roediger M Lana* and Toby F Bolton

Lincoln Marine Science Centre, Flinders University, PO Box 2023 Port Lincoln, South Australia, 5606
lana.roediger@flinders.edu.au

Seasonal and inter-annual changes in the distribution and abundance of three populations of the direct developing
sea star Parvulastra parvivipara were examined on inter-tidal rock platforms in South Australia. Our data
suggest that the distribution and abundance of P. parvivipara is stable at the population level, but highly
variable among tide pools within each inter-tidal rock platform. The abundance of P. parvivipara in tide pools
subject to high levels of environmental variation fluctuate substantially, while their abundance in tide pools
with low levels of environmental variability are stable. Throughout each inter-tidal platform, some tide pools
that contained P. parvivipara on previous sampling periods no longer contained them, while other tide pools
were colonised between sampling periods. These data suggest that some tide pools provide only ephemerally
suitable habitat for the sea stars while others are likely to be perennially suitable. While P. parvivipara does not
have a dispersive larval stage, they appear to be able to re-colonise ephemerally suitable tide pools. Although
the mechanism of re-colonisation is not known, it seems likely that these tiny sea stars (< 5 mm diameter)
are dispersed across the rock platforms by wave energy. We suggest that population stability is maintained
in P. parvivipara by small-scale metapopulation relationships in which individual tide pools act as separate
populations within each inter-tidal platform. Populations of P. parvivipara in perennially suitable tide pools
may disperse specimens to ephemerally suitable tide pools, and both juveniles and adults may be capable of
dispersal due to their small sizes.
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Connecting stakeholders with marine policy - Queensland’s
risk based approach to assessment, monitoring and
sustainable management of marine aquarium fish and coral
fisheries

Roelofs, Anthony

Queensland Department of Primary Industries and Fisheries, Northern Fisheries Centre, PO Box 5396, Cairns Qld 4870
Anthony.Roelofs@dpi.qgld.gov.au

Queensland Department of Industries and Fisheries (DPI&F) is utilising a risk based approach to develop
assessment, monitoring and management systems for the Queensland Marine Aquarium Fish and Coral
collection fisheries. The multi species complexity of these fisheries (700+ species and taxa), many of which are
little studied, necessitated a move away from a traditional, resource intensive, stock assessment based style of
management to a method that prioritises management to where it is needed based on the level of sustainability
risk. The acceptance of this approach by State and Commonwealth government natural resource management
agencies, the marine scientific community, industry participants, interest groups and the wider community is
vital to its success as management policy. Achieving acceptance and therefore success relies heavily on key
stakeholder involvement throughout the management decision making process. This presentation outlines the
methods used to ensure stakeholder connection with marine policy development for the Marine Aquarium
Fish and Coral collection fisheries. By legitimising stakeholder knowledge from a broad range of expertise
(researchers, industry, conservation groups and management agencies) throughout the risk assessment process
it also can be considered a first step in supporting co-management in fisheries management in Queensland.

Movement patterns, depth and thermal preferences of
juvenile shortfin mako sharks Isurus oxyrinchus in the
southern and Indian Oceans

Rogers, PJ'2, S Goldsworthy?, L Seurant*?, B Page! and C Huveneers**2

1 South Australian Research and Development Institute (Aquatic Sciences), Adelaide, South Australia
2 Flinders University of South Australia, Adelaide, South Australia
rogers.paul2@saugov.sa.gov.au

We investigated the movement patterns, depth and thermal preferences of five juvenile shortfin mako sharks,
Isurus oxyrinchus in the southern and Indian Oceans. Satellite tags were deployed on makos between 150-200
mm, total length (n =39, 2d) in the Great Australian Bight (GAB). Time at liberty for tagged makos ranged
between 46 and 323 days and cumulative straight line distances travelled ranged between 1253 and 12642+
km. One female travelled from the central GAB, to a region ~1040 km NW of Shark Bay, WA in 52 days. This
shark crossed three state boundaries and swam 5663 km during the first 79 days. Unlike the smaller juveniles,
it remained mostly in waters off the shelf slope, but inhabited shelf waters off the Bonney Coast for ~2
months during early-mid summer. In contrast, the four smaller juveniles mostly remained in shelf waters of the
central and western GAB. Tagged makos preferred waters of 18-24°C and mostly oscillated between depths
of 5-160m in shelf waters. Dive depths of up to 500m were recorded beyond the shelf slope. Our preliminary
results indicate that the mid to outer shelf and slope of the GAB represents a key pelagic habitat for juvenile
shortfin makos. Four of the five tagged individuals moved into Western Australian waters, and provided the
first data on the extensive scales, and array of pelagic habitats utilized by this species in the South-West Marine
Region.
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Environmental regulation of benthic invertebrate
colonisation under modified connectivity

Rolston, Alec* and Dittmann, Sabine

School of Biological Sciences, Flinders University, GPO 2100, Adelaide SA 5001
alec.rolston@flinders.edu.au

In the 1930s, five barrages were constructed at the terminus of the River Murray in order to reduce salinity
levels in the lower reaches of the Murray, stabilise river levels and maintain a freshwater pool for Adelaide and
SE South Australia. These barrages have subsequently reduced connectivity between the river and the ocean,
particularly during times of low flow, creating three distinct regions: the freshwater Lower Lakes, the estuarine
Murray Mouth and the hypersaline Coorong Lagoons. A prolonged drought has reduced water flow to the lower
Murray, resulting in water levels in the Lower Lakes dropping to below -0.5 m AHD. Subsequently no water
has been released over the barrages into the estuary for several years. With such low lake levels, the direction
of water flow almost reversed, as seawater leaked through the barrages into Lake Alexandrina. Thus, changing
hydrodynamic conditions have modified the connectivity of the three regions, creating extremely hypersaline
conditions in the South Lagoon and estuarine conditions in parts of the freshwater lakes. We investigated how
these changes in salinity and water level affect the macrobenthos, and whether restoration of flow would lead
to a recolonisation of sediments. Colonisation may be facilitated by the year-round presence of juveniles; yet
unsuitable sediment characteristics or environmental conditions outside the tolerance range of the species could
inhibit recolonisation. Transplantation experiments showed that increasing inundation and reducing salinity
can enhance the recolonisation of sediment cores. Increased connectivity into Lake Alexandrina has lead to
the establishment of polychaete reefs (Ficopomatus enigmaticus) near the barrages, yet, as our settlement
experiments show, the further spread of this species in the Lower Lakes could be inhibited by salinity levels
and dispersal potentials. This talk discusses the environmental conditions which could inhibit or facilitate the
colonisation of benthic invertebrates in estuaries with reduced connectivity.

Environmental water requirements of estuaries: the Little
Swanport in Tasmania

Ross, Jeff*!, Christine Crawford! and Beth Fulton?

! Tasmanian Aquaculture and Fisheries Institute, University of Tasmania, Hobart, Tasmania
2 CSIRO Marine and Atmospheric Research, Hobart Tasmania
Jeff.Ross@utas.edu.au

The trade off between environmental flows for estuaries and other water users in a catchment remains
problematic because of the poor knowledge base in estuaries. Using a combination of field observations,
nutrient budgets and an ecosystem model we identified the importance of freshwater flow regimes for the
Little Swanport Estuary in SE Tasmania; information that is required to underpin the environmental objectives
and statutory requirements of the Water Management Plan (WMP) for the catchment. Over the course of this
study the catchment moved into a drought; annual flows declining from 31,251 ML in 2004 and 75,258 ML
in 2005 to 1,238 ML in 2006 and 4,258 ML in 2007. The budget and ecosystem model both predicted that the
drought will have led to a decrease in the nutrients in the estuary, and a subsequent decline in the productivity
of phytoplankton, oysters and benthic microalgae. In contrast, the model predicted that the biomass of seagrass
will have increased in the drought. The key question that followed from a water management perspective
was what effect more subtle changes in river flow have on estuarine dynamics. As it stands, the WMP has
cease to take periods for low flows (< 7.6 ML day-1 Nov -Apr and < 9.5 ML day-1 May -Oct) based on the
environmental water requirements of the Little Swanport River. The results of this study support the cease to
take flows given that the greatest benefits per ML to the estuary were at flows less than 20 — 30 ML day-1.
Finally, we assessed the implications of a 2000 ML year-1 increase in water allocation in the WMP. There was
no discernable effect in an average (68 000 ML year-1) or dry (25 000 ML year-1) year, but there did appear to
be an effect in a in a very dry year (2007 - 4258 ML), most notably in summer.
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Connectivity along the Continental Shelf of Southeastern
Australia

Roughan, Moninya*, Helen Macdonald, Mark Baird

Coastal Oceanography Lab, School of Mathematics and Statistics, University of NSW, Sydney NSW 2052
mroughan@unsw.edu.au

The circulation and dynamical processes on the continental shelf off southeast Australia are dominated by
the presence of the East Australian Current (EAC), a strong poleward flowing western boundary current,
and the mesoscale eddies that are spawned at its separation. Understanding of regional ocean circulation
on the continental shelf off southeastern Australia is important, among other reasons, because of its role in
the dispersal of marine populations. The Australian Bluelink collaboration between CSIRO, the Bureau of
Meteorology and the Royal Australian Navy has made available to the research community the output of
BODAS (Bluelink ocean data assimilation system), an ensemble optimal interpolation reanalysis system with
~10 km resolution around Australia. In this study, BODAS hydrographic fields are assimilated into a ~ 3 km
resolution Princeton Ocean Model (POM) configuration of the coastal ocean off SE Australia. It is shown that
the resultant downscaling of Bluelink products is better able to reproduce coastal features, particularly velocities
and hydrography over the continental shelf off southeastern Australia. The BODAS-POM modelling system is
used to provide a high-resolution simulation of the EAC over the period 1992 to 2004. One of the applications
that we will present is an investigation of the seasonal and inter-annual variability in the dispersion of passive
particles in the East Australian Current. Various particle tracking experiments were conducted to investigate
the lagrangian probability distribution of particles released at 0.5 degree intervals along the continental shelf
region of NSW. One of the practical outcomes is an estimate of the connectivity of estuaries along the coast of
southeast Australia, which is relevant for the dispersion of marine organisms, including marine pests.

Highlights from NSW IMOS

Roughan, Moninya*!®, lain Suthers?®, Rob Harcourt3®, Stefan Williams*®,
Tim Pritchard>®

1 Coastal Oceanography Lab, School of Mathematics and Statistics, UNSW, Sydney NSW 2052
2 Univerisy of New South Wales

8 Macquarie University

* The University of Sydney

® NSW Department of Environment and Climate Change

& Sydney Institute of Marine Science

mroughan@unsw.edu.au

NSW IMOS has set its sights on understanding the coastal ocean off southeastern Australia. The East Australian
Current (EAC) influences the climate and marine economies of nearly half of the Australian population and
yet we do not understand some of its most fundamental behaviour. Our goal is to examine the physical and
ecological interactions of the East Australian Current and its eddy field with coastal waters, to assess the
synergistic impacts of urbanization and climate change. We also aim to determine the biological response to
oceanographic and climate effects, from fish movements, to phytoplankton communities, to benthic habitats.
NSW IMOS has made significant progress towards these goals since conception three years ago. The node
members are most active in five of the IMOS facilities, being AATAMS, AUV, Moorings, ANFOG and ACORN.
We have made multiple successful deployments and numerous missions resulting in the collection of massive
guantities of data in each of these areas which have been contributed to eMII. This presentation will illustrate
how NSW IMOS has optimised data collection from each of these facilities and will serve as a precursor to
other more detailed presentations on some of the outstanding results and varied uses of NSW IMOS data.
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Using Floods to determine Ecosystem Response to Nutrients:
a Case Study of Phytoplankton Communities in Moreton Bay,
Queensland

Saeck, Emily*!, Michele Burford*, Kate O’Brien? and David Rissik®

! Australian Rivers Institute, Griffith University, Nathan QId 4111

2 Centre for Water Studies, School of Engineering, The University of Queensland, St Lucia Qld 4072

% Freshwater and Marine Sciences Division, Environmental Protection Agency, 80 Meiers Rd, Indooroopilly Qld 4068
e.saeck@griffith.edu.au

Moreton Bay sustains a relatively healthy ecosystem despite being adjacent to one the fastest growing regions
in Australia. The future, however, will see increased pressure on Moreton Bay as development affects nutrient
loads and natural flow conditions. In combination with this climate change scenarios are predicting longer
periods of drought and an increase in the intensity and frequency of flood events. Flood events increase nutrient
loads and sediment to receiving waters. Investigating the response and recovery of an ecosystem to natural flood
events provides us with a unique opportunity to understand how the system might change under conditions of
higher nutrient and sediment loads. This study tracked shifts in phytoplankton biomass, growth and community
composition in response to a flood in the Logan River in January 2008. This allowed us to identify how elevated
nutrient loads affect nutrient limitation, nutrient load thresholds and the effect on phytoplankton biomass and
community structure. Nitrogen was identified as the key nutrient limiting phytoplankton growth in Moreton
Bay. At dissolved inorganic nitrogen (DIN) levels below 0.03 mg L* the community was nitrogen limited,
however when exposed to DIN levels higher than 0.1 mg L* the phytoplankton community no longer appeared
to be nutrient limited, subsequently forming dense blooms (> 9ug Chl a L) dominated by the diatom species
Skeletonema costatum. Information such as this contributes to an understanding of the bay’s nutrient assimilation
capacity and provides values for setting nutrient load targets to guide catchment management.

Comparative phylogeography of Elasmobranchs from the Gulf
of California, Mexico: same gulf, different histories

Sandoval-Castillo Jonathan*, Luciano Beheregaray

Macquarie University, Biological Sciences, Sydney NSW 2109
jsandova@bio.mq,edu.au

Speciation is one of the most important but less understood processes in nature. An identification of evolutionary
and ecological processes promoting reproductive isolation and genetic differentiation is necessary to understand
speciation. Although elasmobranchs generally show life histories thought to reduce the potential for genetic
structure, we are in reality largely unaware about the relative contribution of different reproductive strategies
in shaping population structure and speciation in this group. The Gulf of California shows high ecological
diversity, complex oceanography and active geological history, characteristics that make it a suitable scenario
to study speciation processes. This study aims to elucidate population histories in codistributed groups of
elasmobranchs from the Gulf of California (Mexico) using a comparative phylogeographic approach based on
mitochondrial and nuclear DNA data. Tissue of four codistributed species of sharks and rays were obtained from
several localities encompassing the entire Gulf of California. Importantly, these codistributed taxa represent
a range of dispersal ability and reproductive strategies, allowing testing the influence of biological aspects of
elasmobranchs in regard to their genetic structure. In this presentation we describe patterns of phylogeographic
structure for populations of each species based on mitochondrial DNA control region. These patterns were
compared between species and related with the geological history and the contemporary ecological setting
of the Gulf of California. Although we detected large scale patterns associated to the geological history of
the region, it seems that species-specific life history has had a greater contribution in shaping the genetic
architectures of elasmobranch populations. We will discus idiosyncrasies and consistencies in phylogeographic
patterns and present our avenues for future research.
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Colonization of a recently scuttled warship — can a young,
subtropical wreck mimic the habitat value of natural reefs?

Schlacher-Hoenlinger Monika A**2, Jeff Johnson?, Simon Walker!, Thomas A
Schlacher?, INA Hooper!, Merrick Ekins?, Patricia R Sutcliffe!, lan Banks?

! Biodiversity Program, Queensland Museum, PO Box 3300, South Brisbane, Qld 4101. MonikaS@qm.qld.gov.au
2 Faculty of Science, Health & Education, The University of the Sunshine Coast,Maroochydore DC Qld 4558

% Diving the Gold Coast, Southport Qld 4216

MonikaS@gm.gld.gov.au

Artificial reefs have the potential to create new habitats and increase the diversity of some invertebrate and fish
assemblages.The HMAS Brisbane, a 133 m guided missile destroyer, was scuttled in 2005 off the Sunshine
Coast. To assess whether this created artificial reef became a valuable source of habitat over time, we surveyed
the benthos and fish assemblages associated with the wreck 12 and 39 months after the sinking to document the
type and rates of faunal changes. Furthermore, we contrasted the biodiversity and composition of assemblages
between the wreck 3 years after it was sunk with the closest natural reefs that most closely resembled the
structural complexity of the wreck to determine weather the artificial assemblages had converged with natural
assemblages over time. The wreck supported 79 species of sessile invertebrates and algae after one year and
139 species after three years, lower than the 152 species on the natural reef. Trajectories in species richness
varied greatly between taxonomic groups, most notably for corals which took more than one year to colonize
the ship. Physical habitat features (e.g. depth, aspect) were important in determining the rate of colonization by
fouling communities. Overall, the benthic invertebrate assemblages found on the wreck became more similar
in composition to assemblages from natural reefs, however diversity was higher on the natural reef sites. In
contrast, a total of 150 fish species were recorded on the wreck after one year, increasing to 188 species after
three years. Differential preference was exhibited for particular zones of the wreck and some temporal changes
in both abundance and diversity were noted. Larger resident serranids (Queensland Groper and Rock Cods)
and individuals of Pagrus auratus (Snapper) were conspicuous in the most recent surveys, whilst previously
common priacanthids (bigeyes) and the opportunistic pomacentrid, Pristotis obtusirostris (Gulf Damsel) were
completely absent. In line with other similar studies, biomass was much higher at the wreck than on the natural
reefs, and there were significant differences in the composition of fish communities between the two areas.
Higher order predatory species and plankivores (eg carangids, lutjanids and caesionids) were more speciose
and abundant on the wreck, whilst specialist benthic invertebrate feeders (eg labrids and pomacentrids) were
more prominent on natural reefs. Clearly this artificial reef provides a complex habitat that has substantial value
as a habitat for numerous invertebrate and fish species.

Spatial correlates of whale shark sightings and temporal
trends derived from long-term pelagic fisheries data

Sequeira, Ana*!, Bradshaw, Corey!?, Rowat, David® and Meekan, Mark*

'The Environment Institute and School of Earth & Environmental Sciences, University of Adelaide, South Australia 5005, Australia
2South Australian Research and Development Institute, PO Box 120, Henley Beach, South Australia 5022, Australia

®Marine Conservation Society Seychelles, P.O. Box 384, Victoria, Mahe, Seychelles

“Australian Institute of Marine Science, PMB No.3, Townsville MC, Townsville, Queensland 4810, Australia

Whale sharks aggregate seasonally at certain coastal locations worldwide for largely unknown reasons. These
aggregations have previously been associated with atmospheric and oceanographic processes and plankton
blooms. Seasonal aggregations represent only a small proportion of the species’ life cycle — pelagic habitat use
patterns over broad spatial scales have not yet been described. We analysed temporal and spatial trends from a
long-term whale sharks sightings database obtained from the pelagic purse seine fisheries in the Western Indian
Ocean. A total of 1185 whale sharks observations were made over 16 years (1991 to 2007). A series of SeaWiFS
satellite imagery, together with sea surface temperature data, concurrent with the whale shark observation dates
and locations were examined and compared to whale shark positions. We will describe (1) seasonal spatial
distributions of the whale shark locations; (2) long-term temporal trends in relative abundance; (3) relate whale
shark locations to climate signals (e.g., EI Nifio-Southern Oscillation and the Indian Ocean Dipole); and (4)
examine sighting patterns for relationships to temperature and productivity data.
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Introducing the Southern Australian node of the Integrated
Marine Observing System, SAIMOS

Seuront (presenting James et al.)
Refer James for abstract.

Zooplankton behavioural connectivity: evolutionary
perspectives

Seuront, Laurent**?

1 School of Biological Sciences, Flinders University, Adelaide SA 5000
2 South Australian Research and Development Institute, Aquatic Sciences, West Beach SA 5022

laurent.seuront@flinders.edu.au

The swimming behaviours of a range of marine, estuarine and freshwater zooplankton species are investigated
in response to a variety of abiotic and biotic stressors. Interestingly the swimming behaviours of all the species
investigated exhibit very similar patterns that are reminiscent of the patterns observed for passive scalars such
as Kinetic energy dissipation rates, salinity and temperature, but also for biologically active scalars such as
the distribution of phytoplankton cells. The swimming behaviours of all the species investigated is shown to
belong to the class of multifractal random walks (MRW). Multifractal random walks clearly differ from the
traditional Brownian and fractional Brownian walks expected or previously detected in animal behaviours.
The divergence between MRW and Lévy flight and walk is also discussed. The similarities between MRW and
the properties of turbulence and plankton distributions are discussed, and the existence of a universal class of
intermittent patterns is discussed from an evolutionary perspective. Finally, the changes in the properties of the
multifractal random walks are shown to be an indication of the conditions experienced by the organisms, and it
will be shown how they can generally be used as an index of stress and specifically as a ‘living toxicometer’ to
detect the presence of pollutants in the environment, even at very low concentrations.
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Konnecting Marine Landscapes: The use of KML files and Earth
Browsers to discover, display and deliver Marine Knowledge

Sexton, Michael J

Geoscience Australia, Cnr Jerrabomberra Ave and Hindmarsh Drive, Symonston, ACT 2609

Mike.Sexton@ga.gov.au

Marine science is expensive. Duplication of research activities is potentially money wasted. Not being aware of other marine
science studies could question the validity of findings made in single-discipline studies. A simple means of discovery is needed.
The development of Earth Browsers (principally Google Earth) and the KML (Keyhole Markup Language) files offer a possible
solution. Google Earth is easy to use, and KML files are relatively simple, ASCII, XML-tagged files that can encode locations
(points, lines and polygons), relevant metadata for presentation in descriptive “balloons”, and links to digital sources (data,
publications, web-pages, etc). A suite of studies will be presented showing how information relating to investigations at a point
(e.g. observation platform), along a line (e.g. ship borne survey) or over a region (e.g. satellite imagery) can be presented in a
small (10 Kbyte) file. The information will cover a range of widely used data types including seismic data, underwater video,
image files, documents and spreadsheets. All will be sourced directly from the web and can be downloaded from within the
browser to one’s desktop for analysis with appropriate applications. To be useful, this methodology requires data and metadata to
be properly managed; and a degree of cooperation between major marine science organizations which could become “sponsors”
of the principal marine science disciplines (i.e oceanography, marine biology, geoscience).. This need not be a complex task in
many cases. There is also a need to have certain organizations become “sponsors” for particular branches of marine science.
Geoscience Australia already maintains large holdings of marine geoscientific data, and presumably other organizations have
significant databases related to physical oceanography, marine biology and other marine sciences for which they could become
the principal data hub. for example, would be an obvious choice for maintaining datasets relating to marine geoscience; whilst
another organisation . The Bureau of Meteorology may become the sponsor for oceanographic data, whilst CSIRO-CMARand
yet another could undertake to manage marine biological studies. The partitioning of the sciences is not important, so long as
the information is being managed properly effectively and its their existence is widely advertised. KML files provide a simple
way of achieving this. If the various “sponsor” organizations published standardized KML files which enabled their information
to be discovered, these could be hosted by an and not lost. Each host organization could produce include KML files as part of
their output data to so researchers and interested parties can quickly seepresent “their” information. The various discipline-based
se KML files could then even be hosted by an umbrella separate organizorganisationorganization ation such as the AODCIJF,
enabling it to become a “one-stop-shop” for marine science data. which could package them up into integrated KML files

consisting of smaller, individual KML files.

Cascading resource patch exploitation in a heterogeneous
microbial seascape

Seymour, Justin
Flinders University, School of Biological Sciences, GPO Box 2100, Adelaide SA 5001
justins@mit.edu

The activities of heterotrophic and autotrophic microbes drive ocean biogeochemistry and productivity.
Traditionally, the microenvironment experienced by planktonic microbes has been considered a highly mixed
soup of homogenously distributed dissolved and suspended materials. In reality the ocean is more likely to
be characterised by substantial physical, chemical and biological patchiness at the microscales (< mm) where
microbes interact. Behavioural responses by foraging microbes to this patchy seascape may strongly influence
food web interactions and important chemical transformation rates. To date, technical constraints have precluded
the direct examination of microbial ecological interactions and behaviours at these small scales. By applying a
microfluidic device we were able to produce an artificial microbial seascape, composed of diffusing microscale
nutrient patches. We then studied the foraging behaviour of three sequential levels of the marine microbial food
web, incorporating a phytoplankton (Dunaliella tertiolecta), a heterotrophic bacterium (Pseudoalteromonas
haloplanktis) and a phagotrophic protist (Neobodo designis) within this heterogeneous seascape. Population-
level chemotactic responses and single-cell swimming behaviours occurring in response to resource patches
were quantified. D. teriolecta cells used chemotaxis to strongly accumulate inside a nutrient patch (NH,*),
modeled on a zooplankton excretion, within 1 min of its formation. This localized aggregation of phytoplankton
triggered a similar chemotactic accumulation of P. haloplanktis bacteria. The strong accumulation of bacteria
subsequently stimulated a predatory response by the bacterivorous flagellate N. designis, which localized
grazing pressure within the patch of bacterial prey. All three species exhibited specific behavioural adaptations
which permitted efficient and rapid exploitation of resource patches within the short time-frames required
within a dynamic ocean environment. This observed cascade of patch formation and utilization could drive
accelerated carbon and nutrient flux and influence trophic transfer rates in the ocean.
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Vulnerability and Adaptation of Dry Tropics Coastal Wetlands
to Climate Change

Sheaves, Marcus*, Johnston, Ross

School of Marine and Tropical Biology, James Cook University, Townsville Qld 4811
marcus.sheaves@jcu.edu.au

Semi-permanent pools, harbouring mixed communities of freshwater and marine derived fish, are common in
the floodplains around dry tropics estuaries. The natures of these pools, and the compositions and fates of their
fauna, are determined by complex connectivity driven by the interaction of tidal and freshwater influences.
The balance between marine and freshwater connectivity determines the salinity of pools, regulating the ability
of particular species to survive. At the same time it determines the ability of marine and freshwater species
to colonise the pools. Two principal effects of climate change, sea level rise and altered rainfall patterns, will
progressively shift the balance between these two sources of connectivity, causing accelerated evolution of the
pools as suitable habitats and altering their values as nursery grounds. Even small changes in either sea level
or rainfall will lead to extensive consequences making understanding the influences of connectivity on coastal
wetland pools and the details of their evolutions urgent priorities. Of particular concern is the potential for
adverse outcomes for ecological process and pool fauna as the evolution of pools interacts with anthropogenic
responses to climate change. However, on the positive side, the local nature and relatively small scale of each
pool-human interaction provides opportunities for effective management to minimise impacts, something that
is not possible in many climate change scenarios.

Seal Predation and fishing effects on the abundance, size
and sex ratio of the blue-throated wrasse, Notolabrus
tetricus, on South Australian coastal reefs

Shepherd, Scoresby*!, Brook, James? and Xiao, Yongshun??

! South Australian Research and Development Institute, PO Box 120, Henley Beach SA 5022.
2 PO Box 111, Normanville, South Australia 5204.

3 Present address: 89 Addison Ave, Athelstone, South Australia 5070.
shepherd.scoreshy@saugov.sa.gov.au

The blue-throated wrasse, Notolabrus tetricus, is a site-attached protogynous hermaphroditic species, with a
small home range of 1 000-2 000 m?, and the most abundant fish on inshore coastal reefs of South Australia.
Long-term studies over 18-24 years were conducted at an island reserve site and a fished mainland reference
site. At the island site the retention rate of fish (reduced by seal predation + emigration) was directly correlated
with female mean size, and the female:male sex ratio ranged from 10-20:1, consistent with an induction-
inhibition model of sex-change. At the fished site mean size declined under intense fishing, and the sex ratio
became strongly skewed toward females. Surveys at a geographic scale covering >2 000 km of coast showed
that: (1) juvenile and adult abundance was variously determined by habitat features, such as substratum-type,
depth, bottom relief, wave exposure and algal canopy cover, and by geographic factors, such as distance oft-
shore and within gulfs; and (2) that female mean size and the sex ratio were strongly influenced by recreational
fishing, and to a small extent by bottom relief and other factors. The results suggest that female mean size
and the sex ratio together can be used as an indicator of recreational fishing intensity, normally intractable to
measure, at a local scale. As populations of sequential hermaphroditic species are sensitive to size-selective
harvesting, responsible fishery management requires measures to prevent sperm limitation, reproductive failure
and skewed sex ratios in such species.
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A Victorian approach to determining environmental flow
needs of estuaries

Sherwood, John*!, Adam Pope!, Lance Lloyd?, Chris Gippel?, Marcus
Cooling?, Jeremy Hindell? and Brett Anderson?

1 Deakin University, Warrnambool Campus, Victoria, 3280
2 ¢/o Lloyd Environmental, PO Box 3014, Syndal, Victoria 3149
jsher@deakin.edu.au

Environmental flow requirements of rivers have been the subject of much research. In Victoria a standard
methodology (the FLOWS Method) has been developed to establish water needs of the freshwater reaches
of rivers. Until recently it was assumed that these flows would also meet the needs of estuaries. A growing
body of research has questioned this assumption. In 2005 the Victorian State Government funded a project to
develop an estuaries methodology. It is currently being trialled on the Werribee and Gellibrand estuaries. This
presentation will discuss the nature of estuary water needs and outline the approach being trialled.

Seabed habitat mapping in the Capel/Faust Plateauon the
Lord Howe Rise using multibeam backscatter data from
SIMRAD EM300 sonar systems

Siwabessy, P Justy W*, Siwabessy, James Daniell and Andrew D Heap

Geoscience Australia, GPO Box 378, Canberra, ACT 2601
justy.siwabessy@ga.gov.au

Multibeam sonar offers provides co-located high-resolution bathymetry and acoustic backscatter data from
a wideover a swath of the seafloor. The Aacoustic backscatter is a function of both the acoustic impedance
contrast and the roughness of the seafloor, which are seabed habitat dependent. BThe ackscatter response of the
backscatter returns changes with different seabed habitat types so that, The the acoustic backscatterresulting
imagery therefore depicts spatial changes in the morphological and physical characteristics of the seabed
surface. CA comprehensive acoustic data has beenwere collected fromfor the Capel/Fausta section of the Lord
Howe Rise, a remote submerged marginal plateau on the eastern Australian margin. Plateau The data were
collected by Geoscience Australia using the SIMRAD EM300 multibeam sonar systems operatioperating at
30 kHz from aboard the R.V. Tangaroa. This paper presents an analysis of the SIMRAD EM 300 multibeam
backscatter data using the software co-developed by Centre for Marine Science and Technology (CMST) Curtin
University of Technology and Geoscience Australia (GA). Meanwhile, the software to process multibeam
Geoscience Australia is researching the application of acoustic backscatter datadata for seabed habitat mapping
purposes is commercially limitedto assist with deriving an inventory of seabed habitats for Australia’s marine
jurisdiction. We present an analysis of the acoustic backscatter data collected for the Lord Howe Rise using
upgraded software co-developed by Geoscience Australia and the Centre for Marine Science and Technology
at Curtin University of Technology. Processing of the dataThis process involves a number of correctionsg
for including absorption coefficient and the angle compensation and absorption coefficient. There are two
types of the angle compensation method available in this software. The one used here is called a using the
“sliding window” technique. These corrections make theresult in backscatter images data that are independent
of incident angle to enable further segmentation and classification of surveyed areas on the seafloorof the
seabed into areas of different morphology and physical character. The corrected EM300 backscatter image
was is then segmented using a Bayesian classifier into acoustic classes using a Bayesian classifierthat we
infer to represent different benthic habitats. The classification accuracy of the derived acoustic classes is was
determained assessed usingusing available towed-video and sediment sample data.
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An Approach to determining the Conservation Assets of
Coastal Marine Systems in Melanesia for application to
Vulnerability Assessments and Conservation Planning

Skewes, Timothy*!, Lyne, Vincent!, Brewer Timothy?!, Williams, Kristen?

! CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland QId 4163
2 CSIRO Sustainable Ecosystems, Maunds Rd, Atherton QId 4883
tim.skewes@csiro.au

To facilitate conservation planning in Melanesia, we are developing generic frameworks and methodologies to
identify and assess the status of coastal and marine ecosystem assets, such as high biodiversity areas, important
habitats and species that are targets for commercial and subsistence fisheries. This framework will be built on a
hierarchical characterisation of ecological systems, which will inform descriptions of the processes that sustain
or threaten ecosystem assets, including terrestrial influences and climate change impacts. The objective is to
view terrestrial and marine ecosystems as a single integrated system in a natural resource management context.
Information products from the framework, such as ecosystem conceptual models and impact scenarios will
then be used in participatory frameworks being implemented by a variety of government and non-government
agencies across the South Pacific for natural resource planning that achieves a balance between sustainable
production, livelihoods and effective conservation. The models and concepts will be based on qualitative
approaches and expert knowledge, as well as widely available mapping data (e.g. Millennium reef mapping
products). Use of more quantitative models is not appropriate in this context due to the general lack of adequate
data and modelling expertise in the region. The formulation of these generic methods and the participatory
frameworks that they will feed into are part of a long term process that will ultimately build the capacity of
local government planners and managers in Melanesia.

Coastal scale connectivity based on particle track modelling,
or putting the ‘Link’ into BLUELiInk

Slawinski, Dirk* and Ming Feng

CSIRO Marine & Atmospheric Research, Private Bag 5, Wembley WA 6913
dirk.slawinski@csiro.au

A Matlab-based 2-dimensional particle tracking model, employing the BLUELink Re-analysis (BRAN)
velocity data, has been developed to understand the alongshore connectivity of shelf waters off the Western
Australian coast. The WA coast between 22S and 35S is divided into 26 half-degree latitudinal segments, and
the 200m isobath is used as the offshore boundary of the continental shelf. 5000 particles are seeded daily in
each segment for the period during 1993 through 2006 and random effects are considered by perturbing the
initial particle seeding. The particles are found to be mainly dispersed by the southward flowing Leeuwin
Current, as well as the Capes Current and the offshore eddies, and the seasonal variability of the Leeuwin
Current is found to be the main driving factor of particle movement and their source-sink relationship. For
example, in March 1999, particles released at Houtman-Abrolhos had the potential to travel as far south as
Rottnest Island within 10 days, and pass the Capes region and enter the Great Australian Bight within 20 days.
The source-sink relationships are expressed as connectivity matrix along the west coast of Western Australia.
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Describing pattern and detecting change amidst widespread
uncertainty in the benthic system of WA

Smale, Dan*, Gary Kendrick, Euan Harvey, Jessica Meeuwig

School of Plant Biology, University of Western Australia, Crawley, Perth WA 6029
dsmale@cyllene.uwa.edu.au

The temperate West Coast of Australia is currently something of a paradox for marine ecologists and resource
managers. The extensive coastal system is characterized by comparable, pristine, and accessible limestone
reef habitats, arranged along a temperature gradient of about 4degC. Thus, on one hand, the system is an ideal
natural laboratory for investigating the effects of temperature on the ecology, physiology and plasticity of marine
organisms. On the other hand, however, the patterns and processes that define the system are poorly understood
compared with elsewhere, and long-term time series of natural communities are almost non-existent, making
the detection of climate-driven changes difficult. We surveyed broad scale patterns in benthic community
structure along both latitudinal and longitudinal gradients in WA in an attempt to collect baseline data for
major benthic groups across large spatial scales. In all, over 5000 photographs of hard-substrata assemblages
were collected across 5 locations, between depths of 15 and 90 m. Here, we describe the spatial distribution of
benthic assemblages in the region, with particular reference to connectivity between locations and the suitability
of particular taxa, functional groups and community metrics as ecological indicators for detecting change in a
poorly known but ecologically important ecosystem.

Connecting visitors to the environment: a study of travel
networks in the Ningaloo Marine Park, north-western
Australia

Smallwood, Claire B*, Lynnath E Beckley & Susan A Moore

School of Environmental Science, Murdoch University, South Street, Murdoch WA 6150
* claire.smallwood@gmail.com

Understanding how visitors to marine protected areas connect with, and use, the natural environment is critical
to their successful management. Visitors are attracted to particular natural resources (i.e. sheltered beaches,
spectacular coral viewing and fishing opportunities) and access them via nodes of coastal infrastructure and
travel networks. Defining the travel networks of visitors is one objective of a project mapping human use in
the Ningaloo Marine Park (NMP). The NMP encompasses a diverse fringing coral reef system extending ~ 300
km along the coast of north-western Australia. Over 12-months, face-to-face interviews were conducted with
> 1 200 recreational participants to collect information about their movements to, and within, the NMP. All
data were geo-referenced and entered into a Geographic Information System. Three types of networks were
defined: (1) travel from accommodation to (or within) the NMP for shore and boat-based recreation, (2) travel
from beach access points for shore recreation and (3) travel from a launch site for boat-based recreation. For
shore-based recreation, visitors travelled a median of 6.8 km from accommodation but only walked 0.1 km
from their beach access point. In contrast, for boat-based recreation, interviewees travelled a median of 1.8 km
to their launch site but motored 4.6 km to their recreation site. The results highlight strong clustering at coastal
access points with rapid distance decay. There are several implications for planning and management of the
NMP which are derived from the disjunct, node-focused nature of visitor use. For example, any provision of
coastal access will have dramatic effects in terms of concentrating visitor use in that locale which can lead to
overcrowding and habitat degradation. This is especially pertinent for sanctuary zones. A clear understanding
of both marine and terrestrial travel networks can thus allow managers to focus their attention and resources in
appropriate areas.
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Urban-based nutrient inputs to Darwin Harbour - impacts on
ecosystem functioning

Smith, Jodie*!, Michele Burford?, Andy Revill®, Ralf Haese?, Julia

Fortune*

1 Geoscience Australia, GPO Box 378, Canberra, ACT, 2601

2 Australian Rivers Institute, Griffith University, Kessels Rd, Nathan QId, 4160

¥ CSIRO Marine and Atmospheric Research ....

* Northern Territory Department of Natural Resources, Environment, the Arts and Sport.....
jodie.smith@ga.gov.au

Darwin Harbour is a tropical, macrotidal estuary with extensive intertidal areas and fringing mangroves. The
harbour is adjacent to the city of Darwin and is facing increasing pressure from land-based developments
which may impact on the ecological health of the harbour. Nutrient concentrations throughout the harbour are
relatively low, however, urbanisation has already led to increased nutrient loads, particularly in the tidal creeks
where there are several sewage discharge points. Recent studies undertaken with the Tropical Rivers and Coastal
Knowledge program have focussed on the impacts of sewage on nutrient and carbon cycling within tidal creeks
in the harbour to determine whether the increased nutrient inputs will be retained within the extensive intertidal
areas. Overall, Darwin Harbour is a relatively healthy system but is highly impacted in localised areas. The
macrotidal nature of the estuary plays an important role in diluting nutrient inputs and controlling the overall
health of the system. Where there is sufficient tidal exchange, sewage impacts are localised and only detectable
in the water column with increased primary productivity rates near the discharge site but limited effects on
other ecological processes. Where tidal exchange is limited, nutrients remain trapped for extended periods
with increased potential for detrimental impacts on the ecosystem. Under these conditions, the water column
becomes highly eutrophic and this demonstrates the potential for more widespread water quality issues in the
future. The findings of this study will inform mathematical models to test the effect of future development
scenarios on the health of the harbour.

Distribution and Trophic linkages of Seadragons and the
Bigbelly Seahorse in Spencer Gulf

Sorokin, Shirley*!, Rod Connolly? and David Currie!

! SARDI Aquatic Sciences, 2 Hamra Ave, West Beach Adelaide SA 5024
2 Coast & Estuaries, Gold Coast campus, Griffith University Qld 4222
sorokin.shirley@saugov.sa.gov.au

There are approximately 270 species of seahorses, seadragons and pipefishes (Family Syngnathidae) worldwide
and approximately 34 species in southern Australia. Although syngnathids are assigned total protection status
in South Australia to avoid over harvesting for the aquarium trade, there are still major gaps in the knowledge
of their biology, diet and distribution. During February 2007, we used trawl shots to survey the distribution and
abundance of marine organisms on the seafloor across 120 sites in Spencer Gulf, South Australia. Seven of the
395 taxa collected were syngnathid species (112 samples). Of these 40 were weedy seadragons (Phyllopteryx
taeniolatus), 20 leafy seadragons (Phycodurus eques) and 21 bigbelly seahorses (Hippocampus bleekeri).
The seadragons were collected at 14 - 26 metres depth in the central gulf, and the seahorse found at 13 - 20
metres depth in the northern section. Determining the autotrophic sources that are supporting syngnathids is
important in conserving their habitat. To broadly catagorise carbon sources for the seadragons and seahorse
and to investigate whether they use different carbon sources from each other, flesh samples for stable isotope
analysis were taken from each fish. The results will be combined with habitat data from the survey and detailed
morphometrics of each fish, to gain insights into syngnathid food webs in the Gulf. This knowledge will add
to information needed to underpin the ecosystem-based Spencer Gulf Marine Plan.
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Spatial and temporal genetic structure of reef-building
corals at a small island group in the central Great Barrier
Reef

Souter, P, Bay, LK, Willis, B, Caley, MJ and van Oppen, MJH

Australian Institute of Marine Science, PMB 3, Townsville QId 4810
p.souter@aims.gov.au

This study examines the population genetic structure of four scleractinian coral species in the Acropora aspera
group (A. millepora, A. spathulata, A. papillare and A. pulchra), sampled at three locations (Orpheus, Pelorus
and Fantome) within the Palm Islands in the central Great Barrier Reef. Samples of all species were collected
in 2004. A. millepora and A. pulchra were also sampled in 1997, before the major bleaching event in 1998
which caused mass mortality in all four species. The 2004 populations were significantly different from their
1997 predecessors indicating a temporal change in genetic composition. However, three of the genotypes
found in 1997, were observed again among the 2004 samples, indicating that certain genotypes survived the
1998 bleaching event. Despite extensive bleaching induced mortality in the species studied, there was no
apparent reduction in genetic diversity from 1997 to 2004. Both sets of populations sampled from Orpheus and
Pelorus (separated by ~1 km) were panmictic in both 1997 and 2004. In addition, a few multilocus genotypes
were shared, suggesting both asexual and sexual migration. The Fantome Island populations were genetically
distinct, despite being located only 11 km away from the other two locations and pairwise genetic distances
were significant for all species comparisons. A shared multilocus genotype was observed between a sample
of A. pulchra and A. papillare. These two species occupy distinct habitats (back reef flat versus reef crest,
respectively) but co-occur in the middle of the reef flat, where they are morphologically indistinguishable,
suggesting the presence of a hybrid zone. In summary, we found that acroporid coral populations in the Palm
Islands are genetically diverse and this diversity has persisted through one major bleaching event. Genetic
structure is present at small spatial scales despite these species being mass-spawners with planktonic larvae.

The Phaeocystis globosa spring bloom in the English
Channel: connectivity from solitary plantktonic cells to
shorebirds

Spilmont, Nicolas

Université de Lille 1, Station Marine de Wimereux, Laboratoire d’Océanologie et de Géosciences — UMR CNRS 8187 LOG, 28 av
Foch BP 80, 62930 Wimereux, France

Nicolas.Spilmont@univ-lillel.fr

Phaeocystis globosa is a temperate species and one of the three Phaeocystis species that have been reported to
form blooms. Its life cycle is characterized by different forms of solitary cells alterning with colonial stages.
During the colonial phase, one of the most spectacular manifestations of the bloom, because visible to the
naked eye, can be observed on the seashore, consisting in large accumulations of mucilaginous aggregates. In
the Eastern English Channel, studies aimed to determine whether the Phaeocystis bloom affected the intertidal
benthic communities in terms of composition and/or functioning. Study sites were chosen to cover most of the
typical shore types encountered on this coast (a rocky shore, an exposed sandy beach and a small estuary). Both
the presence of active Phaeocystis cells and their degradation product (foam) did have a significant impact
on the studied shores. The primary production and growth rates of the kelp Saccharina latissima decreased
during the bloom because of a shortage of light and nutrient for the macroalgae. On sandy sediments, the
benthic metabolism (community respiration and community primary production), as well as the nitrification
rate, were enhanced during foam deposits, in relation with the presence of bacteria and active pelagic cells
within the decaying colonies. In estuarine sediments, the most impressive impact was the formation of a crust
at the sediment surface due to drying foam. This led to anoxic conditions in the surface sediment and resulted
in a high mortality among the benthic community. Some organisms also tended to migrate upward and were
then directly accessible to the higher trophic level represented by birds. Phaeocystis then created a shortcut in
the estuarine trophic network and constituted a good example of connectivity between the pelagic and benthic
compartments, up to shorebirds.
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Blue-Water Research Vessel - Replacement for RV Southern
Surveyor

Stein, Captain Fred

Director, Marine National Facility, CSIRO Marine and Atmospheric Research, Hobart Tas. 7000

Fred.Stein@csiro.au

The commissioning of a new ship for Australian marine research is a once in a generation opportunity that

will provide a research platform for the next wave of Australian marine scientists. ~60% of Australia’s entire

sovereign territory (excluding Antarctica) is in the ocean, the third largest on earth. This landmark infrastructure

will provide Australia’s only dedicated research vessel capable of operating in this vast ocean territory.

The facility will provide an underpinning capability to address key national research priorities, principally:

(i) Responding to climate change and variability (prediction of climate is heavily reliant on ocean
observations);

(i) Developing offshore oil, gas and mineral resources (providing fundamental knowledge about the
composition of Australia’s deep ocean estate); and

(iii) Sustainable use of Australia’s unique biodiversity (in recent deep water surveys, 40% of all organisms
collected were new to science).

Furthermore, the research vessel will also support Australian contributions to global research programs.

Support has been provided for the delivery of a replacement vessel in 2012-2013. The replacement will be

funded to operate all year round and have an economic life of ~25 years.

The ~85m replacement vessel will:

 be capable of operating continuously for 55 days at sea, cruising at 12 knots over a range of 10,000 nautical

miles.
» Dbe engineered to adapt to support a broad range of scientific activities by multi-disciplinary teams.
 provide a safe working environment in the Southern Ocean from Antarctica’s ice edge, to the warm tropical
seas of Australia’s North.

Observing and Modelling the Circulation of the Capricorn
Bunker Group, Southern Great Barrier Reef

Steinberg, Craig*!?, Heron, Scott®, Herzfeld, Mike*, Weeks, Scarla®,
Bainbridge, Scott!, Heron, Mal® & Skirving, William?

1 Australian Institute of Marine Science, PMB No. 3, Townsville Qld 4810

2 AIMS@JCU & Department of Physics, James Cook University, Townsville Qld 4811
3 NOAA Coral Reef Watch, 675 Ross River Road, Townsville Qld 4817

4 CSIRO Marine and Atmospheric Research, Hobart Tas. 7000

5 UQ OceanSpace, University of Queensland, St Lucia Qld 4072

& Marine and Geophysical Laboratory, James Cook University, Townsville Qld 4811
c.steinberg@aims.gov.au

Anintensive array of in situ oceanographic instrumentation has been monitoring the circulation and temperatures
of the Capricorn Bunker Group since August 2004. Since September 2007, the Integrated Marine Observing
System’s (IMOS) GBR Ocean Observing System (GBROOS) has now enabled the vision of a long term
climate change monitoring programme for the region. It will assist in identifying which parts of this unique
ecosystem may be more or less susceptible to the evolving consequences of a rapidly warming world. GBROOS
comprises real time observations from weather stations, oceanographic moorings, underway ship observations,
ocean surface radar, satellite image reception and reef based sensor networks. Observations of Cyclone Hamish
will be presented. Through the support of the Marine and Tropical Sciences Research Facility, data has been
analysed in order to understand the key physical processes affecting cross shelf exchange and impacts on the
coral reef ecosystem. In parallel, a series of 3D nested models have been applied to the region forced from
Bluelink ReANalysis (BRAN). The ultimate aim is to investigate potential climate change scenarios.
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The Impacts of Hypersalinity on the Egg Masses of the
Southern Calamary, Sepioteuthis australis

Stewart, Tom*, Kirsten Benkendorff and James Harris

School of Biological Sciences, Flinders University.
Kirsten.benkendorff@flinders.edu.au

Recently numerous seawater desalination plants have been proposed in South Australia to meet the increasing
demand for water; however, there is limited information available regarding the impacts of brine on local
South Australian marine organisms. This study was undertaken to determine the effects of hypersalinity on
the egg masses of the Southern calamary Sepioteuthis australis, as a model species for the potential impacts of
desalination discharge into South Australian gulfs. Osmoregulation and osmotic tolerance were then determined
by exposing S. australis egg capsules to five salinity treatments 35, 45, 55, 65 and 75 ppt. Measurements of
intracapsular fluid were taken at 0, 0.5, 1, 2, 4, 8 and 24 hours, and the embryos were assessed for mortality. It
was found that S. australis egg capsules do not regulate salt flux and are osmoconformers, with intracapsular fluid
osmolarity equalling that of the external surroundings within a period of two hours. As a result of the inability
of S. australis egg capsules to mediate changes in environmental salinity, significant effects of mortality could
be detected at salinities higher than optimal conditions. It was found that a 100 percent mortality rate occurred
after just 0.5 hours of exposure to salinities greater than 55 ppt, whereas a significant increase in mortality
could be seen at 24 hours in the 45 ppt treatment. This study has shown S. australis to be a useful indicator
species for assessing the impacts of brine discharge as it is highly vulnerable to changes in environmental
salinity during encapsulated development. As S. australis is a semelparous species it is prone to population
crashes as a result of recruitment failure and if hypersaline brine discharges are not dissipated effectively there
is the potential for significant mortality effects.

Diet of Size fractionated Zooplankton off Western Australian
Coast: Insight from Fatty Acids

Strzelecki, Joanna*! and Shaofang Wang?

1 CSIRO Marine and Atmospheric Research, Underwood Avenue, Floreat WA 6014
2 Chemistry Centre, 125 Hay Street, East Perth WA 6004
joanna.strzelecki@csiro.au

Mesozooplankton forms a key trophic link in marine ecosystem and an important mediator of carbon flux.
Mesozooplankton feeds on a range of prey including phytoplankton, microzooplankton, bacteria and marine
snow. The analysis of fatty acid composition has been applied to reveal dietary components of marine
organisms. The use of fatty acid trophic markers is based on the premise that phytoplankton, microzooplankton
and bacteria all produce taxon-specific fatty acids which are retained by their predators and which can be used
to assess the relative trophic position and dietary quality. The time it takes for copepods (which usually form
the bulk of mesozooplankton) to display changes in the fatty acid signatures of their diets varies considerably
across genera and also depends on physiological condition. Biomarkers integrate the trophic information over
a longer time scale of several weeks while traditional approaches like gut content analysis provide information
only on recent feeding. Experimental studies where clear changes in fatty acid compositions could be induced
by different phytoplankton diets have confirmed the trophic biomarker approach. The aim of the project was
to examine the variability in mesozooplankton feeding from south to north off Western Australia in three
water masses: inshore of the Leeuwin Current, in the Leeuwin Current and offshore of the Leeuwin Current.
We hypothesized that the mesozooplankton from coastal waters that tend to be more productive would have
higher proportion of fatty acids associated with diatoms e.g. 16:1 n-7 and 20:5 n-3 and mesozooplankton from
oceanic waters would have more fatty acids associated with small phytoplankton e. g. 18:3 n-3 and 18:4 n-3
and more omnivory or carnivory markers e.g. 18:1(n-9)/18:1(n-7), the proportion of PUFA to saturated fatty
acids or ratio of DHA/EPA from microzooplankton prey. We also discuss the potential value of zooplankton as
food for higher trophic levels. Mesozooplankton for the fatty acid analysis were size fractionated and frozen in
liquid nitrogen immediately after collection. Fatty acids are a mixture of fatty acids from the food in the guts
and fatty acids assimilated into the mesozooplankton body tissues.
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Germanium/Silicon fractionation in Sponges: Implications
for Paleo-reconstructions of Oceanic Silicon

Sutton, Jill*, Martin Wille!, Stephen Eggins' William A Maher? Peter L
Croot® and Michael J Ellwood?

! Research School of Earth Sciences, The Australia National University, Canberra, ACT 0200

2 Ecochemistry Laboratory, Institute of Applied Ecology, University of Canberra, Belconnen, 2601

8 FB2: Marine Biogeochemistry, Leibniz-Institut fiir Meereswissenschaften (IFM-GEOMAR), Diisternbrooker Weg 20, 24105, Kiel
Jill.Sutton@anu.edu.au

The cycling of inorganic germanium in the ocean closely resembles that of silicon. A plot of geranium
concentration versus silicon concentration produced a near-linear line with a slope of 0.782 x10-6 and an
intercept of 1.16 pmol/L for 17 new Ge and Si concentration profiles collected from the Southern, Atlantic and
Southwest Pacific Oceans. However, the Ge/Si signature of deep water siliceous sponges are distinctly lower
(range 0.1 to 0.4 x10-6) than the seawater ratio (0.782 x10-6). Recent work suggests that Ge/Si fractionation
in sponges result from subtle differences in the uptake kinetics of germanium and silicon. This is displayed
through the inverse relationship that exists between silicon concentration in seawater and the degree of Ge/Si
fractionation within sponge spicules. This work also suggests that Ge/Si, in combination with silicon isotope
signatures, of deep sea sponges may be useful for paleo-reconstructions of the ocean silicon cycle.

Considering the evidence for long-term shifts in the
distribution of zooplankton along the Tasmanian east coast

Swadling, Kerrie*!* and Anita Slotwinski?

! Marine Research Laboratories, Tasmanian Aquaculture and Fisheries Institute, University of Tasmania, PB 49, Hobart Tas. 7001
2 CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland Qld 4163
Kerrie.Swadling@utas.edu.au

Tasmanian zooplankton were first sampled intensively along the east coast in the early 1970s. Those samples
revealed a temperate fauna that included small copepods, cladocerans, chaetognaths and diverse meroplanktonic
species. Subantarctic species, particularly the large calanoid copepod Neocalanus tonsus, were also seasonally
abundant. When some of the sites were resampled almost 30 years later in 2000/01 there was evidence of a shift
in species composition, as the importance of Antarctic and subantarctic species was reduced compared to the
earlier dataset, and the abundance of subtropical species had increased. During the same period the frequency
and size of swarms of the euphausiid Nyctiphanes australis, a species with a high level of importance to local
fish stocks, have decreased. These observations led to the suggestion of a regime shift in key species that was
related to increasing intrusion of the East Australia Current along the east coast of Tasmania and the decreasing
influence of subantarctic waters. Two intensive surveys in October of 2005 and 2006 have revealed a more
complicated picture. In 2005 the survey area had higher sea temperatures than in 2006 due to the influence of the
EAC extending farther south and closer inshore. This intrusion was an important inter-annual source of spatial
variability, as the warmer waters were associated with higher zooplankton abundance and decreased diversity.
Cold-water signature species such as Neocalanus tonsus, thought to be absent in 2000/01, were collected
during both the 2005 and 2006 surveys, while warm-water signature species also remained abundant. Evidence
for a regime shift is considered in light of the inherent variability of Tasmanian coastal zooplankton..
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Environmental modelling of the Port Lincoln tuna farming zone

Tanner, Jason E*'4, John K Volkman?#, Mike Herzfeld?#, John
Middleton#, Nugzar Margvelashvilli>4, Milena Fernandes'#, Peter A
Thompson?#, Emlyn Jones®*#, Paul Van Ruth!4, Karen Wild-Allen*

! SARDI Aquatic Sciences, PO Box 120, Henley Beach SA 5022

2 CSIRO Marine and Atmospheric Research, GPO Box 1538, Hobart Tas. 7001
% Flinders University of South Australia, GPO Box 2100, Adelaide SA 5001

4 Aquafin CRC

tanner.jason@saugov.sa.gov.au

To enhance and consolidate our understanding of interactions between southern bluefin tuna farming and the
environment, as well as to develop modelling tools to predict the consequences of possible future environmental
disturbances and industry expansion, we applied an integrated hydrodynamic, sediment and biogeochemical
model of the tuna farming zone (TFZ) off Port Lincoln. The model showed that mean currents were relatively
weak, and that flushing of the entire model domain took around 20 days. Particles introduced into the TFZ
tended to move into inshore areas, before being eventually flushed from the region. The greatest swell height
in the TFZ occurs when oceanic swells come from due south, with swell height being 8-10% of that found
on the continental shelf, or up to 2.4 m. Sediments in the central TFZ are distinct from those found elsewhere
in the region, being enriched in nutrients and having a higher percentage of fine silts. Much of the TFZ is
depositional in nature. Sediment modelling indicates that resuspension is primarily only likely to be a problem
during acute storm events, as wave action is insufficient to resuspend fine sediments in most of the region.
Nitrogen tended to be limiting for phytoplankton growth through most of the farming season (February-
August), while silica was limiting in December and phosphorus in September. Sampling indicated a peak in
phytoplankton abundance in May 2006, which is driven by diatoms. Analysis of long term datasets suggest
that diatom peaks have been consistent phenomena in the TFZ during late autumn. Modelled nutrient levels
increased near tuna farms and these formed observable nutrient hotspots in the model results, concordant with
the time of peak food inputs. These hotspots often formed inshore of the TFZ, indicating that tuna farm inputs
of nutrients may lead to environmental effects distant from the farming zone.

Genetic and ecological approaches of regional reef
connectivity in the South-East Asia and West Pacific region:
the SEA-WP project

Taquet, Coralie*!, Kazuo Nadaoka?, Yoshikazu Sasai?, Yasumasa

Miyazawa?, Satoshi Nagai®, Nina Yasuda® and Aditya Kartadikaria®

1 Tokyo Institute of Technology, Nadaoka Laboratory, W8-W207, Tokyo Institute of Technology, 2-12-1 O-okayama 152-8552
Meguro-ku, Tokyo, Japan
2 Frontier Research Center for Global Change, FRCGC, JAMSTEC, 3173-25 Showa-machi, 236-0001 Kanazawa-ku, Yokohama, Japan

8 National Research Institute of Fisheries and Environment Inland Sea, FRA, FEIS, Harmful Algal Bloom Division, Toxic
Phytoplankton Section, 2-17-5 Maruishi, 739-0452 Hatsukaichi, Hiroshima, Japan

coralie.taquet@gmail.com

The conservation of the exceptional marine biodiversity present in the South-East Asia and Western Pacific
(SEA-WP) region became a primary concern, but constitutes also an important challenge in a region composed
of so many islands and insular countries. Due to connectivity existing between marine species populations of
this region, elaborating global management plans based on international is a necessity. In this context, the SEA-
WP project aims to provide useful information concerning reef connectivity and larval dispersal pattern in the
SEA-WP region to participate in the identification of potential Marine Protected Areas (MPAs). This project,
initiated by 3 Japanese research institutes (project leader: Tokyo Institute of Technology), is funded by Ministry
of Environment in Japan for a 3-year period from April 2008 to March 2011. The project aims to combine
genetic and ecological approaches to infer reef connectivity in the SEA-WP region. We chose to focus our
study on marine invertebrates and then identified 12 target species: 9 holothurians (including Bohadschia argus,
Holothuria whitmae, Stichopus chloronotus, and Actinopyga mauritiana), 2 starfishes (Acanthaster planci and
Linckia laevigata), and 1 coral species (Heliopora coerulea). To access genetic structure and connectivity between
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the populations of our target species, population genetics analyses using both microsatellite (developed by the
project team) and mtDNA markers are carrying out. The ecological approach consists in numerical simulations
of larval dispersal using a bio-physical model based on a newly developed multi-nesting Indo-Pacific Ocean
Circulation Model combined with terrestrial (nutrient loading), atmospheric, and marine ecological models.
Due to the numerous countries constituting the SEA-WP region, we have developed and still are extending an
important collaboration network including Japan (Okinawa Archipelago), Taiwan, Philippines, Indonesia, Papua
New Guinea, Vietnam, and French Polynesia (control region). This presentation aims to introduce our global
objectives, methods, but also to present the first results of this project.

Moreton Bay Marine Park - Connecting process and protection
Teasdale, Jaime

Environmental Protection Agency — Queensland, Level 10, 160 Ann Street, Brisbane Qld 4000
jayme.teasdale@epa.qld.gov.au

The Moreton Bay Marine Park is located on Brisbane’s doorstep and covers approximately 3400 square
kilometres along a 125 kilometre stretch of coast from Caloundra to the Gold Coast Seaway. It is the only
multiple use marine park adjacent to an Australian capital city and supports the social, economic and cultural
fabric of south-east Queensland in a world-class setting. The 10-year review of the zoning plan was recently
completed by the Environmental Protection Agency with the aim to conserve the unique values of the marine
park and to ensure its sustainable use for the enjoyment and benefit of present and future generations. A zoning
plan for the marine park was first created in 1997, which included only 0.5% of its area in ‘no-take’ zones. This
zoning plan also only represented five of the 16 different habitat types in the marine park. The review process
focused on advancing a new zoning plan through the adoption of an analysis package and recent marine park
legislative innovations. The analysis package comprised three integral components. A set of scientific guiding
principles provided policy direction for biophysical and socio-economic values. A habitat model and over 200
datasets set the seascape for habitat and species protection. The analysis method moulded the information to
optimise area selection. The resulting product is a tiered zoning arrangement that acknowledges future use
aspirations while achieving a comprehensive, adequate, representative and efficient system of extensively
connected highly protected areas and sensitive habitats. No-take zones increase from 0.5% in to 16% and at
least 10% of 13 of thel6 habitat types protected in green zones, with three habitats falling just below the 10%
target. The review of the Moreton Bay Marine Park demonstrates how the connection between science, policy
and planning produces connectivity to protect marine habitats and species.

Cryptic species associated with marine biogeographic
provinces within Australian and South African lineages of
the low-dispersal ascidian Pyura stolonifera

Teske, Peter,*23, Maxine Piggott-Smith?!, Marc Rius*, Craig Styan®, Claire
McClusky®, Syd Rhamdhani?, Nigel Barker?, Sam Banks!, Christopher

McQuaid?, Luciano Beheregaray?

! Molecular Ecology Laboratory, Dept. of Biological Sciences, Macquarie University, Sydney NSW 2109
2 Botany Dept., Rhodes University, Grahamstown 6140, South Africa

% Dept. of Zoology and Entomology, Rhodes University, Grahamstown 6140, South Africa

4 Dept. de Biologia Animal, Univ. de Barcelona, 08028 Barcelona, Spain

5 School of Life and Environmental Sciences, Deakin University, Warrnambool

Peter.Teske@bio.mg.edu.au

Pyura stolonifera is a large, solitary ascidian that dominates rocky shore communities along the coasts of
Australia and South Africa. As the species has very low dispersal potential, its disjunct distribution is believed
to be the result of the break-up of Gondwanaland during the Mesozoic. Using DNA sequence data from four
independently evolving loci, we show that both lineages are comprised of a number of highly distinct regional
genetic lineages that are in most cases confined to single marine biogeographic provinces. In most cases, these
can also be distinguished morphologically, suggesting that each is a cryptic species that may be adapted to the
environmental conditions characteristic of its region. We discuss the observed genetic patterns in the light of
the species’ low dispersal potential.
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Is recreation compatible with the conservation of coastal
dunes? A case study from the World Heritage site of Fraser
Island

Thompson, Luke MC* & Thomas A Schlacher

Faculty of Science, Health & Education; University of the Sunshine Coast; Maroochydore DC, Q-4558
tschlach@usc.edu.au

Although dunes are known to be sensitive to human disturbance and provide irreplaceable ecosystem services
(e.g. erosion control, critical habitat and nesting sites), in SE-QId dunes serve as campsites for large numbers
of people (~ 90,000 p.a.) on the ocean-exposed shores of Fraser Island, Australia. Camp sites are located in the
established dunes and can only be accessed with 4WD vehicles along tracks cut directly from the beach through
the foredunes. We quantified the extent of physical damage to foredunes caused by this practice, and tested
whether human-induced physical changes to foredunes translate into biological effects. Of the 124 km of ocean-
exposed beaches, 122 km (98%) are open to vehicles driven on the beaches, and camping zones cover 28.7 km
or 23% of the dunes. A total of 235 vehicle tracks are cut across the foredunes at an average density of 8 tracks
per km of beach. These tracks have effectively destroyed one-fifth (20.2%) of the dune front in camping zones,
deeply incising the dune-beach interface. There is evidence of accelerated erosion and shoreline retreat centred
around vehicle tracks, resulting in a “scalloping” of the shoreline. No dune vegetation remains in the tracks and
the abundance of ghost crabs (Ocypode spp.) is significantly reduced compared with the abutting dunes. Because
current levels of environmental change caused by dune camping may not be compatible with the sustainable
use of coastal resources and conservation obligations for the island (listed World Heritage Area and gazetted
National Park), restoration and mitigation interventions are critical. These will require spatial prioritisation
of effort, and we present a multi-criteria ranking method to objectively target rehabilitation and conservation
measures. Ultimately, coastal management needs to develop and implement strategies that reconcile demands for
human recreation, including beach camping, with the conservation of dune ecosystems.

The Plankton Ecology of South Western Australia: Temporal
and Spatial Patterns

Thompson, Peter A*!, Anya M Waite?, Martina A Doblin®, Lynnath E

Beckley*, Joanna Strzelecki!, Pru Bonham*

1 CSIRO Division of Marine and Atmospheric Research, GPO Box 1538 Hobart Tas. 7001

2 Environmental Systems Engineering, University of Western Australia, 35 Stirling Highway, Crawley WA 6009

8 Plant Functional Biology and Climate Change Cluster, University of Technology, Sydney, PO Box 123 Broadway NSW 2007
* School of Environmental Science, Murdoch University, South Street, Murdoch WA 6150

Peter.a.thompson@csiro.au

Plankton are a crucial component of the annual global carbon flux and knowledge of how they respond to
environmental variation provides the basis for predictive biogeochemical modelling. Long term data from the
Rottnest Island station indicate the oceanic environment in the SW is becoming significantly warmer, saltier
and with more nitrate and phosphate in the euphotic zone. Our capacity to assess inter annual variability is
limited but remotely sensed ocean colour data indicate a strong increase in phytoplankton biomass between
29 —31°Sand 113.5 - 114.5 E associated with weak or positive ENSO events. This increased biomass is most
evident in summer to autumn when the coastal phytoplankton become increasingly diatom dominated. The
causal mechanism is proposed to be the variability in sea level pressure resulting in a shift in wind patterns
and an upwelling response by the Capes Current. The data from 6 research cruises (1995 — 2007) off the south
and west coast of Australia provide some additional insights into factors that influence plankton distributions.
The vast majority of the phytoplankton are less than 5 microns and poorly resolved by the light microscope.
A combination of light microscopy, flow cytometry and HPLC pigment analysis shows Synecchoccus (small
cyanobacteria) tend to be significantly more abundant offshore and near the surface during spring to summer.
The Haptophytes were also found offshore but at greater depths and primarily during summer. In contrast,
Chlorophytes and Prasinophytes are found nearer shore during summer and autumn. Zooplankton and larval
fish biomass and species also show spatial patterns related to physical features that are associated with seasonal
cycles and the Leeuwin Current.
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Primary production by Benthic Microalgae on the Continental
Shelf of western Australia

Thompson, Peter A*!, Martin Lourey?, James McLaughlin?

1 CSIRO Division of Marine and Atmospheric Research, GPO Box 1538 Hobart, TAS 7001
2 CSIRO Marine and Atmospheric Research, Private Bag 5, Wembley WA 6014
peter.a.thompson@csiro.au

The wide brown land has an equally impressive continental shelf that is mostly soft sediments. These are
covered with benthic microalgae (BMA). During a research cruise in 2007 we surveyed the sediments from
34°S to 22°S along the west coast of Australia from depths of ~ 20 to 140m for benthic microalgal biomass,
pigment composition and photosynthetic performance. BMA biomass varied from > 90 mg chlorophyll a
m-2 near shore to ~ 0.1 mg chlorophyll a m2 at 140m. To a depth of ~ 95m ~ 80% was diatoms. At depths
> 95m increasing proportions were Chlorophytes or Cryptophytes but this biomass was small and largely
nonphotosythetic; probably recently sedimented phytoplankton. The results demonstrated a strong exponential
relationship of both BMA biomass and primary production (measured by pulse modulated fluorometry and
oxygen production) with depth. BMA biomass and primary production were also linear functions of estimated
bottom irradiance. These data indicate significant primary production by benthic microalgae to depths of >
60m. More recent measurements BMA across a wide range of shallow habitats (>20m) provide insights into
factors that determine their biomass in regions where irradiance is not limiting. Physical disturbance, grazing,
sediment grain size and interstitial nutrient concentrations all contributed. The scaling up this research to
estimate primary production by benthic microalgal at the shelf scale will be presented, as well as comparisons
with water column and other benthic primary producers.

Inferring relative return of habitat-dependent foraging
strategies

Thums, Michele*!, Corey JA Bradshaw?3, and Mark A Hindell*

1 Antarctic Wildlife Research Unit, School of Zoology, University of Tasmania, Private Bag 05, Hobart Tas. 7001
2 Research Institute for Climate Change and Sustainability, School of Earth and Environmental Sciences, University of Adelaide,
Adelaide SA 5005

8 South Australian Research and Development Institute, P.O. Box 120, Henley Beach SA 5022
mthums@utas.edu.au

Animals can increase their encounter rates with prey by regulating behaviour in response to prey abundance by
searching more intensively in areas where resource availability is relatively high. Animals that exhibit foraging
site fidelity may be aware of the locations of suitable foraging areas based on prior experience and thus, their
changes in movement may be in response to entering a particular zone known to be productive. We combined
measures of prey encounter inferred from swim speed data, energy assimilation obtained from in situ changes
in body lipid content and movement data from first-passage time (FPT) analysis from the winter foraging
trips of southern elephant seals (Mirounga leonina). Our aim is to assess habitat-dependent foraging success
and investigate effort predictions based on FPT for a species that exhibits foraging site fidelity. On average,
intensively searched areas were associated with the highest energy gains and the lowest prey encounters;
however, the associations depended on habitat; shelf habitats were most associated with lipid gain and ice
edge habitats were most associated with low prey encounter. This suggests that change in movement was
not in response to increased prey encounter and energy gain, but to changes in prey quality, particularly in
ice edge habitats. Given that energy gain did not differ consistently between search and transit areas, we also
suggest that observed movement patterns arise in part from entry into zones known to be productive from prior
experience. Profitability and predictability differed between habitats - shelf habitat were the most profitable in
terms of energy gain, emphasising the importance of the East Antarctic shelf as foraging habitat for southern
elephant seals and probably many other marine predators in the region. Our results demonstrate the importance
recognising life history strategies and obtaining information on energy gain when interpreting track-based
estimates of search effort.
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Post-European salinity changes in south-east Australian
coastal lakes

Tibby, John*!, Haynes, Deborah?, Corkhill, Emily! and Gell, Peter®

! Geographical and Environmental Studies, University of Adelaide, Adelaide SA5005
2 Geology and Geophysics, University of Adelaide,
% Centre for Environmental Management, University of Ballarat, Ballarat Vic. 3353

john.tibby@adelaide.edu.au

Salinity is a fundamental determinant of the abundance and distribution of coastal lake biota. However,
surprisingly little is known about the pre-European salinity status of Australian coastal lakes and the degree to
which salinity has been altered. Using evidence from indicators desposited in estuarine sediments, in particular
diatoms and plant and animal remains, this paper will review evidence for European impact on coastal lake
salinity. It is perhaps not surprising that our evidence reveals that where drainage has been directed towards
coastal lake systems, freshening has occurred (e.g. Lake Bonney in south-east South Australia) and that
where upstream diversion has occurred that sites have become more saline (e.g. The Coorong Lagoon, South
Australia). However, perhaps the most interesting finding is that due to catchment clearance, and the resultant
increases in run-off, that salinity in some systems (e.g. the Myall Lakes) has declined. The latter outcome is
consistent with observations by Gordon et al. (Phil. Trans. Roy. Soc. 358: 2003) about the effect of landscape
clearance on hydrology in Australia. This paper will also review evidence for the influence of changing wave
climatology on estuarine salinity (e.g. Lake Ainsworth, northern NSW) and factors that serve to confound
sediment-based histories of salinity.

Symbiodinium diversity on the Great Barrier Reef

Tonk, Linda'*; Sampayo, Eugenia®; Hoegh-Guldberg, Ove!
! Centre for Marine Studies, University of Queensland, St. Lucia QId 4072

2 Department of Biology, Pennsylvania State University, University Park, PA 16802, USA
l.tonk@uq.edu.au

The identity of endosymbiotic dinoflagellates (Symbiodinium) living in a wide variety of reef organisms,
including stony corals and soft corals, is of major importance because physiological differences between
Symbiodinium types partly determine the response of their host to increased water temperatures and bleaching.
We have compiled the current state of knowledge of Symbiodinium diversity on the Great Barrier Reef (GBR),
establishing a database that comprises approximately 3500 samples from 60 locations and spans multiple host
taxa. Whilst 5 different Symbiodinium clades (A, B, C, D and G) are identified on the GBR, the majority of
taxa contain clade C with a vast variety of subcladal C types. Our database also revealed numerous areas of
the GBR that are still largely understudied and should be included in diversity estimates. Therefore additional
collections of inshore sections of the GBR, as well as collections from the Far Northern Section of the GBR
are being performed and ITS2-DGGE is being used to assess the symbiont diversity of these new locations.
Here we present the first results on Symbiodinium diversity of Alcyonacea and Scleractinia of reefs near Lizard
Island. Preliminary findings of these samples have shown that a wide diversity of subcladal symbiont types
exists. Approximately 50 different subcladal types were identified across 27 genera of soft and hard corals.
The Alcyonacea samples (~ 18 %) analyzed have effectively doubled the amount of entries in our database for
soft coral hosts. Subcladal symbiont types were largely host-specific (at least on the genus level of the host)
although some types were shared between closely related host genera. The abundance and host-specificity of
the subcladal symbiont types identified suggests that identification at the highest possible taxonomic level is
ecologically relevant and will help to increase our understanding of the complex responses displayed by each
distinct host-symbiont combination.
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Graph Models of Marine Connectivity: a Network Approach
for exploring Spatial Patterns in Gene Flow

Treml, Eric A*, Cynthia Riginos, Hugh P Possingham
School of Biological Sciences, University of Queensland, St Lucia, Qld 4072
e.treml@ug.edu.au

Marine population connectivity, via larval dispersal, is critical for population persistence and is a key factor
influencing how a species might cope with habitat loss and degradation due to local anthropogenic factors
and future climate change. However, identifying the patterns in marine population connectivity poses one
of the greatest challenges in marine ecology. Although several studies have discovered a general scale of
population connectivity, little progress has been made in identifying the spatial structure of this connectivity.
The objectives of this research were to 1) identify the probable dispersal routes and spatial population structure
for several marine species throughout the Tropical Pacific, and 2) test hypotheses of genetic differentiation for
several marine species using traditional and network-based metrics. By exploiting techniques in population
genetics, biophysical modelling, and graph theory, this work explored the hypothesis that the spatial genetic
structure of marine populations is determined, in part, by the location and strength of biophysical connectivity.
For this work, dispersal probabilities were derived for multiple species throughout the Tropical Pacific
using a spatially-explicit biophysical modelling approach. These probabilities incorporated high-resolution
hydrodynamics, pelagic larval duration, simplistic larval behaviour, mortality, and settlement probability. The
resultant spatial structure, including persistent dispersal corridors and barriers, were uncovered using clustering
and connectivity algorithms from graph theory. Finally, this research evaluated methods for integrating the
spatial structure of marine population connectivity into regional conservation planning.

Dispersal pathways: patterns of connectivity and isolation
across the Indo Pacific

Treml, Eric A*, Hugh P. Possingham, Cynthia Riginos

School of Biological Sciences, University of Queensland, St Lucia Qld 4072
e.treml@ug.edu.au

Marine population connectivity is fundamental to understanding the population dynamics of species, marine
biodiversity, patterns of endemnicity, and the conservation of marine species. To better understand spatial
patterns in marine connectivity, we constructed marine dispersal networks using a spatially explicit biophysical
model to simulate dispersal between the reefs of the entire Indo Pacific. This dispersal model incorporates
realistic and high-resolution current velocity data, reef habitat configuration, pelagic larval duration, mortality,
larval behaviour, and settlement probability estimates. We illustrated how this connectivity can be analysed
using a network-based approach — a powerful tool for exploring the spatial patterns in connectivity, as well
as for determining the importance of each site and pathway to local and regional connectivity. Network path
analysis identified critical island ‘stepping stones’, persistent dispersal barriers, potential species expansion
routes, and isolated island clusters. Centrality metrics highlight those sites where we might expect to find more
endemics or communities more mixed with the regional species pool. Intersecting the dispersal graphs with
geopolitical boundaries, anthropogenic threats, climate change scenarios, and current marine protection efforts,
suggest areas that may be prioritized for marine conservation efforts. Collectively, the hydrodynamic modelling,
graph-theoretic approach, and spatial analysis, provide a robust examination of coral reef connectivity and a
framework for integrating results into the marine management process.
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Dispersal among geographically isolated populations
of coral reef fish: ecological freeways and evolutionary
highways

Underwood, Jim

Australian Institute of Marine Science, Western Australia 6009
j.underwood@aims.gov.au

The pelagic larval stage of most demersal marine species provides the potential for extensive dispersal among
geographically isolated populations. The degree to which this potential is realised influences profoundly the
maintenance, distribution and evolution of populations and species. Therefore, the effective conservation of
marine systems requires a spatially explicit understanding of realised patterns of connectivity. In the Timor
Sea off northwest Australia, offshore coral reef systems are separated by hundreds of kilometres of open
water. Coarse oceanographic models suggest regular long-distance transport between systems is only feasible
for planktonic larvae that live for more than a month. Congruently, recent genetic work on hard corals in
this region suggests that although some genetic exchange among systems occurs over evolutionary time,
reefs and even reef patches are predominantly self-seeded over ecological time. While longer minimum
pelagic larval durations of fish suggest a greater potential for widespread dispersal compared with corals, it
is unclear whether the swimming and sensory capabilities of fish larvae facilitate regular dispersal between
these systems or, alternatively, promote retention to natal reefs or even reef patches. Here, | present current
research that utilises multi locus population genetic data (sequence and microsatellites) to assess connectivity
patterns in coral associated fish among the offshore reefs of northwest Australia. The strength and scale of
connections detected will be compared to the coral data, and interpreted in the context of the potential for
these populations to recover after disturbance and the design of marine protected areas.

Ontogenetic habitat shifts and the importance of structure
for snapper (Pagrus auratus) within an estuary

Usmar, Natalie

University of Auckland Marine Lab, Goat Island Road, Leigh, New Zealand
n.usmar@auckland.ac.nz

Snapper (Pagrus auratus) is New Zealand’s most important coastal finfish species, supporting large
commercial and recreational fisheries around the east and west coasts of northern New Zealand. Within the
Mahurangi Harbour, the density and distribution of snapper was quantified over multiple spatial and temporal
scales and associated with habitat. A beam trawl was used to target juveniles (1-10 c¢cm), while a dropped
underwater video (DUV), operated at night, targeted all sizes of snapper. The beam trawl showed juvenile
snapper were mostly associated with horse mussels, with some larger juveniles also associated with bare
areas. From the DUV, the 0+ fish (< 11 ¢m) occupied a fine-scale habitat of mainly muddy to sandy substrata,
with secondary structure of sponges and horse mussels. The remaining year-classes (1+, 2+, 3+ and > 3+)
occupied a coarser substratum, with shell hash the major secondary structure. With an increase in size/age
came an increase in the night-time use of structure relative to bare areas. Larger fish utilised structure as a
place to rest against or in (i.e. large pits). For the smaller year-classes, the ratio of structure to bare area usage
was highest at approximately 40 cm away from structure. An artificial reef experiment was run to determine
if the addition of structure to a bare area within the harbour influenced the recruitment of small snapper. This
experiment showed juvenile snapper were attracted to artificial horse mussels with and without epifauna
rather than bare areas or controls. Much of the structure within the harbour is biogenic and susceptible to
anthropogenic effects, especially sedimentation. The loss or decline of these biogenic species may therefore
have a significant impact on the way snapper utilise the Mahurangi Harbour.
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Australia-wide Patterns of Genetic Connectivity and
Diversity in a Common Reef-building Coral

van Oppen, Madeleine*, Ray Berkelmans, Sarah Castine, Stuart
Kinninmonth, Andrew Muirhead, Annika Noreen, Lesa Peplow, Jim
Underwood

! Australian Institute of Marine Science, PMB No. 3, Townsville MC, Queensland 4810
m.vanoppen@aims.gov.au

The study of dispersal distances and pathways over ecological time scales (i.e., the last few generations)
provides insights in the recovery potential of reef coral populations that have suffered mass mortality, their
potential to extend or shift their distributional range towards the poles, and whether ‘warm-adapted’ genes can
spread and expedite local adaptation to climate change. Such information can be used to improve the design of
Marine Protected Areas. We have genotyped ~3,000 specimens of the brooding reef coral, Seriatopora hystrix,
using 8-10 DNA microsatellite loci; for a subset of those we also sequenced a non-coding mtDNA region.
The samples represent ~60 collection sites spanning the tropical North West (NW), the Great Barrier Reef
(GBR) and the sub-tropics of East Australia (EA). On both sides of the continent, we found that recruitment
is predominantly highly localised, but this is supplemented by occasional longer-distance dispersal over
spatial scales of km to a few 10s of km on isolated reef systems in the NW and 10s to 100s of km on the East
coast. Despite mtDNA evolving extremely slowly in corals, the mtDNA data show surprisingly high levels
of variation. Phylogenetic analyses resolve two main clades, one representing most of the GBR as well as
a small number of the subtropical off-shore samples, the other comprising all samples from the NW, most
of the subtropical EA samples and a small number of southern GBR samples. These results suggest either
that occasional gene flow occurs between the GBR and subtropical EA, a finding which is supported by the
microsatellite data, or that the two clades represent two cryptic species. Further studies are underway to
resolve this issue, and we will present their outcomes at AMSA.

Seasonal variation in primary and secondary productivity in
the Port Lincoln Tuna Farming Zone

van Ruth, Paul'**, Pru Bonham?3, Peter Thompson?3

! SARDI Aquatic Sciences, PO Box 120, Henley Beach SA 5022
2 CSIRO Division of Marine and Atmospheric Research

® Aquafin CRC

*vanruth.paul @saugov.sa.gov.au

Seasonal variation in primary productivity, and zooplankton abundance and grazing were examined in the
Port Lincoln Tuna Farming Zone (TFZ) in 2007. The highest rates of primary production in the TFZ occurred
in March (~1200 mg C m day™?), in the lead up to the autumn phytoplankton peak that has been identified
as a regular occurrence in the region. Highest gross phytoplankton growth rates occurred during May, at the
height of the autumn phytoplankton peak. Peak micro-zooplankton abundance and biomass also occurred
during May, with micro-zooplankton grazing ~70% of phytoplankton standing stock d during this period.
Peak meso-zooplankton abundance and biomass occurred during March, with ~300% of phytoplankton
standing stock grazed by meso-zooplankton d- at this time. Meso-zooplankton grazing impact fell to ~30% of
standing stock d* in May, and declined further through July to <20% of standing stock per day by December.
Net phytoplankton growth rates, calculated as the gross growth rate minus the grazing rate, were highest in
March, during the onset of the autumn phytoplankton peak, and lowest in July, in the decline of the autumn
peak.
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Patterns in fish assemblages on reef flats at Ningaloo
suggest fishing effects

Vanderklift, Mat*, Russ Babcock

CSIRO Marine & Atmospheric Research, Floreat WA
mat.vanderklift@csiro.au

Ningaloo reef'is a fringing reef extending for over 250 km, adjacent to the coast of Northwest Cape, Australia.
Shallow reef flat habitats (<3 m depth) are extensive, and are typically only subject to recreational fishing
(commercial fishing occurs in deeper water further offshore). We surveyed fish assemblages and biomass of
macroalgae on reef flats at 48 sites in and around 3 sanctuary zones in which fishing of all kinds is prohibited.
Overall fish biomass of fish was almost twice as high inside the sanctuary zones, and the difference was
particularly pronounced at two sanctuaries (Maud and Mandu). Higher biomasses were typically also
associated with more structurally complex areas, but this relationship was relatively weak. The patterns were
reflected in the biomass of three dominant families: parrotfish, wrasse and emperor, but not in the biomass
of surgeonfish or rabbitfish. The biomass of macroalgae showed a negative non-linear relationship with the
biomass of herbivorous fish. At places with high biomass of herbivorous fish, the biomass of macroalgae was
low; at places with low biomass of herbivorous fish, biomass of algae was variable — this pattern suggests that
fish are an important, but not the only, determinant of macroalgae.

Tracking terrestrial organic matter in marine ecosystems
using lipid biomarkers and stable isotopes

Volkman, John*, Revill, Andrew and Holdsworth, Daniel

CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart, 7000
john.volkman@csiro.au

Substantial amounts of organic matter of terrestrial origin derived from terrestrial higher plants and soils is
contributed to coastal environments from rivers and aeolian input. This organic matter is usually much more
refractory than organic matter derived from autochthonous production and thus it can accumulate in marine
sediments and become an increasingly higher proportion of the organic matter preserved at depth. Stable
isotope (6:3C and 8'°N) values provide a semi-quantitative indication of organic matter sources, but estimates
are confounded when multiple sources are present. Quantification can be improved by using lipid biomarkers
that are specific to terrestrial sources such as long-chain (C,-C,)) fatty acids and alcohols with even-over-
odd chain-length predominance, certain C,, (campesterol) and C,, sterols (stigmasterol and sitosterol), and
triterpenoid alcohols such as o- and B-amyrin and lupeol amongst others. For example, the C,; triterpenoid
alcohol lupeol can be used to identify mangrove contributions in sediments of the Ord river in Western
Australia even though the triterpenoid distributions (and other lipids) are rapidly degraded in this tropical
environment. Riverine inputs to sediments in Wilson Inlet, Western Australia, and Huon Estuary in Tasmania
are readily recognised by high contents of the C, sterol sitosterol, whereas in the Coorong there are significant
contributions of this “plant” sterol from phytoplankton. Reduced precision in these estimates arises due to
varying biomarker to organic carbon ratios in potential sources and due to the effects of biodegradation in
surface sediments. Also, our work has shown that some “terrestrial” biomarkers such as C,, sterols, 20:0
alcohol and long-chain fatty acids may also have algal sources highlighting the diversity of biosynthetic
pathways used by marine phytoplankton. Nonetheless, reasonable estimates can be derived which can be
useful in defining the proportion of organic matter that is labile and thus susceptible to microbial breakdown
with concomitant release of nutrients.
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Connecting science and public policy: what about politics?

von Baumgarten, Patricia

Department of Environment and Heritage, South Australia.
vonBaumgarten.Patricia@saugov.sa.gov.au

Public policy can be defined as the instrument of governance that directs public resources in one direction but
not another. Public policy can also be described as the tool politicians use to make a difference. Evidence-
based public policy is the use of scientifically rigorous studies to identify programs and practices capable of
improving policy outcomes. This talk discusses the opportunities for connectivity between science and policy
during the stages of the policy cycle, and the influence of politics. It explores South Australian examples such
as the Blueprint for Marine Protected Areas and the Estuaries Policy and Action Plan.

The art of animation: progressing marine education through
science

von Baumgarten, Patricia

Department of Environment and Heritage, South Australia.

The Amazing Adventures of Gavin a Leafy Seadragon short-film animation was produced to promote South
Australia’s marine environments through marine science. In 2008, an educator’s resource kit was launched to
assist teachers to engage students in understanding the importance of South Australia’s marine ecology. The
kit is divided into teaching and learning ideas, introduction to South Australia’s marine environment including
marine bioregions, marine biodiversity and climate change, activities and actions to protect marine ecosystems
and supporting information. The kit was developed by scientists and educators and is being distributed to SA’s
schools free of charge. Training is being provided. This talk presents the kit and discusses the process and
outcomes of this initiative.

Spatial and temporal dietary determination of southern
elephant seals pups using stable-isotope ratios in whiskers
and telemetry

Walters, Andrea**?, John van den Hoff®, Mark Hindell'?

1 Antarctic Wildlife Research Unit, School of Zoology, University of Tasmania, Private Bag 05, Hobart Tas. 7001
2 Antarctic and Climate Ecosystems CRC, Private Bag 80, Hobart Tas. 7001
8 Australian Antarctic Division, Channel Highway, Kingston Tas. 7050

awalters@utas.edu.au

The southern elephant seal (SES; Mirounga leonina) is a wide-ranging deep diving predator that plays an
important role in the dynamics of the Southern Ocean ecosystem. Increasing our understanding of the trophic
ecology and life-history traits of SES is therefore necessary to evaluate their role within different food webs in
the Southern Ocean. Information on the foraging habitat of newly weaned SES pups during their first trip to sea
from Macquarie Island (54°30’S, 158°57°E) was combined with spatial and temporal variability in diet, using
stable isotope and satellite telemetry data. Growth rates of vibrissae (whiskers), which act as a temporal record
of feeding by SES, were estimated using carbon (8*3C) and nitrogen (3'°N) isotopic values along the length of
the vibrissa. Vibrissae were analysed from fifteen seals collected in 1995, 1996, 1997, 1999 and 2000. All seals
were equipped with satellite relayed data loggers enabling location and foraging behaviour of individuals to be
determined at the approximate time of vibrissae growth. Analysis of consecutive sections of vibrissae allowed
us to reconstruct a time series of stable isotope data of seals in a period > 7 months. A mean vibrissae growth
rate of 0.29 mm/day was calculated for all animals. Most seals fed in southern waters located around the Polar
Front or along the Antarctic Circumpolar Current (60-70°S) as indicated by their lower 8*C (<-20%o) and 5'°N
(<13%o) values, and validated by tracking data. However, two pups had higher 3*C (>-19%o) and 3*°N (>13%o)
values, which suggest they were foraging north of the Antarctic Circumpolar Current Front (>60°S). Tracking
data confirmed that these two animals travelled southwest of Macquarie Island, feeding in waters close to the
Polar Front (~55°S). Using stable isotope and satellite telemetry data we were able to investigate changes in
trophic level of diet and spatial and temporal shifts in diet of these pups on their first trip to sea.
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Small-scale Connectivity in the Brooding Coral Seriatopora
hystrix: How far do sperm swim?

Warner, Patricia*!?, Bette Willis?, and Madeleine van Oppen?

1 School of Marine and Tropical Biology and ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville
Qld 4811

2 AIMS@JCU, Australian Institute of Marine Sciences, James Cook University, Townsville Qld 4811

3 Australian Institute of Marine Science, PMB No. 3, Townsville Qld 4810

Patricia.Warner@jcu.edu.au

Processes that govern the connectivity of brooding coral populations are likely to be different to those that
govern connectivity in broadcast spawning species, because of differences in the frequency and scale of
dispersal associated with internal versus external fertilisation. Limited sperm dispersal in brooding species is
predicted to amplify signals of geographic subdivision, but current knowledge of the frequency and scale of
dispersal of spermatozoa in brooding corals is scant. To determine the spatial extent of spermatozoa dispersal
in the brooding coral, Seriatopora hystrix, a paternity analysis was conducted with a 12 m x 12 m mapped
study population in Cattle Bay (Orpheus Island) in the central Great Barrier Reef (GBR). Eight polymorphic
microsatellite loci were used to compare the genotypes of all S. hystrix colonies within the mapped area to
those of the brooded larvae of adults collected from the mapped population. This type of genetic parental
analysis has never been conducted on a coral species. Our analysis revealed exclusively sexually produced
larvae, multiple paternity broods, and 3 instances of apparent self-fertilisation. Paternity assignments indicated
limited sperm dispersal and no dominant direction of dispersal within the mapped area. We also assessed the
gametogenic state of 20 tagged colonies in the field over three months of biweekly histological monitoring
(Sept — Dec 2007) to compare the frequency and periodicity of reproductive events with those reported for
southern GBR populations of S. hystrix. We found overlapping cycles of gametogenesis, which is consistent
with multiple larval release events per year. Knowledge of the distance over which sperm successfully disperse
between colonies and the frequency and duration of larval dispersal events provides novel insights into the
patterns of genetic exchange within populations of brooding corals. Direct examination of these processes at
small, localised scales reveals the fundamental events that underpin broad-scale patterns of connectivity along
the GBR.

Estimating dispersal scales and connectivity among coastal
marine populations

Warner, Robert

Ecology, Evolution & Marine Biology, University of California, Santa Barbara Santa Barbara, CA
93106-9610

warner@lifesci.ucsb.edu

Increasingly realistic circulation models that incorporate larval behavior are providing detailed estimates of
dispersal scales and connectivity in coastal environments, but these models require validation. Here | describe
an integrated attempt to characterize connectivity along the west coast of North America, using modelling,
genetics, otolith microchemistry, and recruitment studies. These characterizations are used to aid in the design
of a marine reserve network in California.

Scouring the Southern Ocean: Kelp Genetics reveals Effects
of Subantarctic Sea Ice during the Last Glacial Maximum

Waters (presenting Fraser et al.)
Refer Fraser for abstract.
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Exploring Coorong Futures - Understanding its Physical
Dynamics

Webster, lan

CSIRO Land & Water, GPO Box 1666, Canberra ACT 2601
lan.Webster@csiro.au

The Coorong is a 120-km long coastal lagoon that runs along the South Australian coast and joins the Murray
Mouth near its northern end. Until recently, seasonal flows down the River Murray have been sufficient to
clear the Murray Mouth and maintain a connection between the Coorong and the sea. Drought conditions
in the Murray-Darling Basin coupled with extensive irrigation abstraction have resulted in Mouth closure
leading to altered water level and salinity regimes within the Coorong with attendant ecological impacts. In
this talk, 1 will focus on the physical dynamics of the Coorong and particularly on the interplay between Mouth
opening, mixing exchange, salinity regime and water levels along the lagoon. This analysis demonstrates that
the nature of these interactions is not necessarily what one might initially think they might be, but it does
provide an opportunity to assess the likely effectiveness of physical manipulation of the system to achieve
ecologically desirable outcomes.

Identifying key environmental drivers influencing western
rock lobster settlement

Weller, Evan*, Ming Feng and Dirk Slawinski

CSIRO Marine and Atmospheric Research, Underwood Avenue, Floreat Park WA 6014
Evan.Weller@csiro.au

The prospective impact of recent non-uniform warming trends in the South Indian Ocean and also debate of
possible changes in the dominant modes of interannual phases drives the need for a better understanding of
the mechanisms that influence not only basin-wide patterns, but also the meso-scale patterns such as in the
region of the coast off Western Australia associated with the life cycle of the wester rock lobster. Especially,
there is the record low season in 2008/09 of late larval-stage (puerulus) settlement though with favourable
conditions observed in early 2008 (strong Leeuwin Current). This study evaluates the performance of a data
assimilating model product, the BlueLink Reanalysis, in terms of temperature, salinity, velocity and eddy
energetics. Development and examination of observational, reanalysis, data assimilation products and particle
tracking models are part of an ongoing project to gain knowledge of key environmental drivers that are likely
to be important in the level of puerulus settlement during a given year. This presentation will provide new
findings in regards to the correlation between environmental variables such as temperature, heat content, wind
stress, cross-shelf current etc. and puerulus settlement in the past, including an outline of the general surface
conditions during high and low settlement. In addition, the connection related to highly debated basin-wide
modes of variability will be discussed that may explain why the strong La Nina of 2008 may have been ‘over-
ruled’ by the a succession of the positive Indian Ocean Dipole phase conditions for example.
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Oceanographic Connectivity Drives Species Turnover in
Marine Macroalgae

Wernberg!?, Thomas, Sean D Connell®, Jonathan Waters*, Mads S
Thomsen®®, Giuseppe Zuccarello®, Gerald T Kraft’, Craig Sanderson?,

John West’, Carlos Frederico Gurgel*3°1°

Working Group 47 (Marine Plant Phylogeography) - ARC-NZ Research Network for Vegetation Function (Networkhttp://www.
vegfunction.net/)

'Edith Cowan University, 2University of Western Australia, *University of Adelaide, “University of Otago (NZ), *National
Environmental Research Institution (Denmark), Victoria University of Wellington (NZ), "University of Melbourne, 8University of
Tasmania, °State Herbarium of South Australia, 1°South Australian Research and Development Institute

Wernberg@graduate.uwa.edu.au

The influence on community structure of local-scale processes and events (e.g., herbivory and disturbances)
is well documented. In contrast, the possibility that broad-scale phenomena, such as continental-scale ocean
currents, might also drive the organisation of marine communities remains largely unexplored and poorly
understood. Using a data set of >1,400 species distributions from the Australian Virtual Herbarium, we test
whether assemblages of temperate marine macroalgae are more variable in eastern Australia, influenced by
the complex flow of the East Australia Current, compared to western and southern Australia, influenced by
the highly connective flow of the Leeuwin Current. Coasts influenced by the Leeuwin Current had a low
ratio of off-shore to along-shore flow compared to coasts influenced by the East Australia Current (eastern
Australia). Matching these patterns, algal assemblages were considerably more dissimilar among regions in
eastern Australia, and had a markedly lower degree of serial correlation, than algal assemblages in western
and southern Australia. These findings support the model that continental-scale patterns of oceanographic
connectivity drive region-scale community organisation.

Top-down and bottom-up influences of jellyfish on pelagic
primary production and planktonic assemblages

West, Elizabeth?, Kylie Pitt'*, David Welsh?!, Klaus Koop?, David Rissik?

! Australian Rivers Institute and Griffith School of Environment, Griffith University
2 NSW Department of Conservation and Climate Change

% QId Environmental Protection Agency

K Pitt@griffith.edu.au

Jellyfish are conspicuous members of the planktonic community and, at times, comprise the greatest component
of the pelagic biomass. In some regions of the world blooms of jellyfish are becoming more frequent. Jellyfish
are likely to influence pelagic ecosystems through a combination of ‘top-down’ (predation) and ‘bottom-up’
(excretion of nutrients) processes and these can be tested by comparing the effects of zooxanthellate and
non-zooxanthellate jellyfish. Both zooxanthellate and non-zooxanthellate jellyfish prey on zooplankton
and, therefore, exhibit top-down influences. Only non-zooxanthellate medusae, however, exhibit a bottom-
up influence since jellyfish that contain zooxanthellae recycle their inorganic excreta to their zooxanthellae.
We tested the effects of zooxanthellate (Phyllorhiza punctata) and non-zooxanthellate (Catostylus mosaicus)
jellyfish on primary production and plankton in a 6-day experiment using mesocosms at Smiths Lake, NSW. The
experiment consisted of 5 treatments: Catostylus mosaicus (2 jellyfish per mesocosm), P. punctata (2 jellyfish
per mesocosm), combined species (1 of each species per mesocosm), mesocosm control (no jellyfish) and lake
control (sampling outside mesocosms). Chlorophyll a was >300% greater in the C. mosaicus treatment relative
to controls but P. punctata and the combined species had no effect on chlorophyll a. Mesozooplankton was
depleted in all mesocosms containing jellyfish and both species of jellyfish caused changes to microzooplankton
assemblages indicating that they can influence multiple trophic levels. Thus, while both species exerted top-
down influence, only C. mosaicus exerted a bottom-up influence. This is the first empirical evidence that
blooms of zooxanthellate and non-zooxanthellate jellyfish will have contrasting influences on pelagic primary
production.
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Does the foraging behaviour of little penguins differ at sites
where their primary prey can access different depths?

Wiebkin, Annelise**2, Brad Page' and Simon Goldsworthy*

! SARDI Aquatic Sciences, 2 Hamra Ave, West Beach SA 5024
2 School of Environmental Biology, University of Adelaide, North Terrace, Adelaide SA 5005
wiebkin.annelise@saugov.sa.gov.au

Little penguins in South Australia primarily consume anchovies (82-92% of diet) but the waters in which these
prey are caught differ markedly in depth. In consequence, the foraging and feeding strategies of little penguins
are likely to respond to the differential habitats of their prey. We studied the dive and foraging behaviour of
little penguins at two sites characterised by the surrounding waters, which were either inaccessibly deep or
shallow. Breeding little penguins from both sites consumed similar volumes of food but penguins from the
deep water site travelled further, made more dives and spent more time diving each day, partly because the prey
(particularly the anchovies) were relatively small. Water depth, however, does not affect the vertical distribution
of their principal prey, juvenile anchovy, because they tend to school in the surface layers. Mid-water diving
strategies are used to catch anchovies even in shallow habitats, rather than benthic trapping of prey against
the seafloor as has been described in Western Australia. An inaccessible seafloor can be a disadvantage to
foraging little penguins. These birds are restricted to mid-water diving strategies where prey diversity is likely
to be lower than in shallow habitats, which offer a combination of benthic and pelagic niches. An inaccessible
seafloor, however, does not necessarily influence dive depth, diving period, dive duration, post dive duration,
descent time and actual bottom time. Local baitfish distributions are difficult to determine due to their patchy
and transient nature, but the dive patterns of predators offer us an insight into prey behaviour in the water
column. This study highlights the benefits of linking dietary information with dive and foraging behaviour in
different marine environments and it builds on the previous understanding that little penguins foraging in deep
environments are disadvantaged.

Biogeochemical Dynamics of the Derwent Estuary:
Observations, Modelling and Management

Wild—Allen, Karen, Jenny Skerratt, Farhan Rizwi, John Parslow™

CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart, TAS 7001
karen.wild-allen@csiro.au

Abiogeochemical model is providing a unigue insight into the cycling of water quality parameters in the Derwent
Estuary, southeast Tasmania, and informing resource managers of likely outcomes of proposed management.
A high resolution 3D biogeochemical model validated against observations is used to simulate seasonal cycles
of carbon, nitrogen, phosphorous and dissolved oxygen in the water column and sediments of the estuary.
The estuary has a salt wedge structure with a flushing time of ~11 days under moderate river flow (56 m3s?).
Nutrient and carbon sources to the estuary include sewerage treatment plant loads, industrial effluent and storm
water run-off. Model results show persistent elevated nutrient and phytoplankton concentrations in the mid
estuary associated with the estuarine circulation and salt wedge frontal structure. Bottom water and surface
sediment dissolved oxygen concentrations are depleted in the mid estuary particularly in autumn. An annual
nitrogen budget for the region shows net influx of nutrients at the marine boundary, from the Derwent River
and from point source loads throughout the estuary, however export of nitrogen by denitrification accounts
for almost all nitrogen influx. Model simulations classify the estuary in 2003 as 56% mesotrophic and 44%
eutrophic, with annual mean near surface chlorophyll concentration of 1-3 mg m= and > 3 mg m=, respectively.
In future management scenario simulations eutrophic area varied from 35 - 52% of the region whilst a near-
pristine scenario suggests that only 14% of the region is naturally eutrophic.
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Turning towed camera imagery into data for specific
purposes

Williams, Alan*, Franziska Althaus, Mark Green and Pamela Brodie

CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart Tas. 7000
alan.williams@csiro.au

Collection of underwater video imagery is gaining popularity among researchers as a cost-effective and non-
extractive means of surveying marine habitats and biodiversity. Towed cameras provide a highly effective way
of collecting continuous data along transects of km, and are able to operate in all depths and over virtually
all seabed terrains. There are many methods to then turn imagery into data, and those can be tailored to the
various requirements of descriptive or quantitative analytical outputs. Here we provide an overview of methods
employed within CSIRO since 1999 for surveys of temperate continental shelf and slope benthic habitats,
mostly in depths of ~200 to 2,000 m. These are based on data from towed cameras and reflect the need for
qualitative and quantitative outputs, and understanding distributions of biological and physical properties at
multiple scales from microhabitat to seascape (m to km). Methods have evolved to take advantage of advances
in tow platform designs and data management systems over the last decade. The camera platform carries
multiple cameras, including calibrated stereo video cameras that enable lengths, heights and areas of habitats
and fauna to be accurately measured. Data are acquired from environmental sensors; an acoustic beacon
enables accurate geo-referencing of the camera platform. The present image annotation system is flexible and
adaptable, with features including a taxonomic hierarchy that permits summaries at higher levels, taxonomic
upgrading, and that recognises the more limited resolution of photo-taxonomies compared to those based
on physical collections of fauna. The types of data taken from video and still images are tailored to address
specific questions at varying spatial and taxonomic resolutions. We discuss the strengths and limitations of our
approach and illustrate these with a variety of analytical outputs from deep water habitats: facies descriptions,
community compositions, density estimates, and estimates of size spectra.

Ecological shift in an estuarine tidal flat: considerations for
connectivity in Marine Protected Areas

Winberg, Pia C

University of Wollongong Shoalhaven Marine and Freshwater Centre, Nowra NSW 2541
pia@uow.edu.au

Marine Protected Area (MPA) research needs to develop beyond the current focus on tropical, reef and target
species, and recognize the value of MPAs for connectivity of ecological processes. Estuarine tidal flats are an
important transitional habitat that connects the land and sea, but that also that provide vital ecosystem habitat
for recruitment, nursery and feeding, and thus connect life history stages for multi-habitat species. Here the
ecological effect of a MPA on an estuarine tidal flat habitat was determined by measuring the ecological
trajectory of macrofaunal assemblages and sediment composition, following the cessation of bait-pumping.
A spatially and temporally asymmetrical Beyond BACI design was used with one protected and two control
(bait pumped) tidal flats, during the year before and two years after protection. From the 79 taxa identified,
a significant shift was observed at the protected tidal flat, to an increased proportion of small, less mobile,
sensitive and/or filter feeding species, such as juvenile bivalves (e.g. Eumarcia fumigata and Soletellina alba),
and less mobile deposit feeding polychaetes (spionidae and capitellidae). In contrast, there was a reduction in
some of the more mobile, predatory and scavenging species (e.g. the amphipod Urohaustorius metungi and
polychaete Sigalion ovigerum). These changes were also associated with a general increase in clay and silt
content of the sediment and overall spatial homogeneity of the assemblages. Importantly, these results add
to the growing amount of evidence for effects of Marine Protected Areas on non-target fauna and ecological
processes. Implications of the observed changes relate directly to the connectivity of marine species life-
histories, trophic levels and estuarine chemical processes.
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Coastal connectivity in Fiordland (II): evidence for microbial
recycling of forest litter and bottom-up forcing of population
structure from a case study in Doubtful Sound

Wing, Stephen* and Rebecca McLeod

Department of Marine Science, University of Otago, PO Box 56, Dunedin, New Zealand
steve.wing@stonebow.otago.ac.nz

Many coastal marine populations persist across gradients in benthic productivity. In the New Zealand fjords
there is a sharp gradient in available biomass between the wave-washed outer coast, dominated by kelps, and
the quiescent inner fjords where estuarine seaweeds and terrestrial inputs predominate. In the Doubtful Sound
we found significant variation in abundance of macroalgal groups, the grazing sea urchin Evechinus chloroticus
and the detritivorous sea cucumber Stichopus mollis, and in 6N and 6**C of the macroalgae and consumers
among five study sites across this gradient. Analysis of 3!°N and 6*3C from tissue of the two consumers relative
to the primary carbon source pools with a mass balance model indicated that diet was primarily influenced
by composition and quality of macroalgal food, except at the inner most sites where there was evidence for
terrestrial inputs. These results demonstrate that it is important to resolve relative abundance of food sources and
specific isotopic variation to resolve spatial patterns in diet from stable isotope analysis across environmental
gradients. Isotopic analysis of stomach contents of E. chloroticus from the inner-most sites provided strong
evidence that terrestrial detritus was being assimilated via microbial recycling (6**N —5 %o and 63C —37 %o).
Differences in 6**C of stomach contents versus those of tissues provided a basis to measure assimilation. There
was a strong correlation between this proxy for assimilation with growth parameters among study sites across
the ecotone. This analysis indicates a strong bottom-up influence on vital rates of E. chloroticus within the
fjord, with links to source-sink structure of the population.

Environmental influences on the genetic structure of
Indo-Pacific bottlenose dolphins (Tursiops aduncus) in
southeastern Australia

Wiszniewski, Joanna*!, Luciano B Beheregaray?, Simon J Allen® &

Luciana M Mollert?

! Department of Biological Sciences, Macquarie University, NSW 2109

2 Graduate School of the Environment; Macquarie University, NSW 2109

§ Present address: Centre for Fish and Fisheries Research, Murdoch University WA 6150
jwisznie@bio.mg.edu.au

Determining genetic connectivity of bottlenose dolphin communities facilitates the identification of
environmental and social factors that interact to shape dispersal in highly social marine mammals. Here,
we examine the genetic structure and dispersal patterns among nine bottlenose dolphin (Tursiops aduncus)
communities inhabiting different environment types (embayment and open coast) along the New South Wales
coast from Eden to Byron Bay. Analysis of the mitochondrial DNA control region and seven microsatellite
loci suggested the nine communities originated from a single ancestral population that progressively
colonised the coast in a southward direction. Contemporary gene flow among communities, however, was
predominately governed by habitat type. The two enclosed embayments (Port Stephens and Yamba) showed
highest levels of genetic differentiation to dolphin communities ranging on the coast or in open embayments.
Genetic differentiation among these coastal and open embayment communities generally followed a pattern of
isolation by distance. Directional bias in recent migration rates was evident, with the centrally located Hunter
communities consisting of individuals with mixed ancestry from the Northern NSW, Southern NSW and Port
Stephens communities. Emigration from Port Stephens was substantially higher than in the opposite direction,
indicating there may be social barriers to dispersal created by resident Port Stephens dolphins. Our results
suggest that the scale of connectivity of bottlenose dolphins inhabiting heterogeneous environments is affected
by local habitat adaptation. This has important implications to the management of communities exposed to
increasing levels of anthropogenic disturbances, such as the intensive commercial dolphin-watching industry
operating in Port Stephens.
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Daily and seasonal patterns in behaviour of the commercially
iImportant sea cucumber, Holothuria scabra

Wolkenhauer, Svea-Mara*!, Timothy Skewes?, Matthew Browne? and
Doug Chetwynd?

! Healthy Waterways Partnership, Lev. 4, 239 George St, Brisbane QLD 4000

2 CSIRO Marine & Atmospheric Research, PO Box 120, Cleveland QLD 4163

8 CSIRO Mathematical and Information Sciences, PO Box 120, Cleveland QLD 4163
mara.wolkenhauer@healthywaterways.org

This study monitored and modelled long-term daily and seasonal patterns in behaviour of adult sea cucumber
Holothuria scabra in Moreton Bay, Australia. Animals were kept in outdoor tanks for two years and behaviour
was recorded each month for a 24-hour period by means of time-lapse video. Behaviour was classified into
eight categories and a series of nested conditional, binomial models (Generalized Linear Models) were applied
to describe the probabilities of key behaviours occurring. Active behaviours, such as feeding and searching,
were negatively correlated to water temperature and were approximately 5-times higher during summer (~16 hr
d?) than during winter (~3 hr d*). Animals were less likely to bury during summer (December-February), with
at least one month where they did not bury at all. There was an 80% probability of animals being inactive
during the early hours of the morning (~5:00 hr), irrespective of the time of year; and a 50% probability
of animals being fully buried during mid-winter (July/August), irrespective of the time of day. Searching
behaviour showed a bimodal pattern, where animals spent more time searching during autumn and spring
(~2 hr d'*) than during summer (~1 hr d*) or winter (~20 min d*). Describing patterns in holothurian behaviour,
especially producing a probability matrix of active behaviour and burying frequencies, is crucial for designing
sustainable fisheries management strategies and aquaculture projects. The key findings of this study provide
information about optimal timeframes to conduct population surveys, and can be applied to the ecosystem
function of tropical holothurians overall.

Ocean warming and acidification effects on early
development of the temperate abalone Haliotis coccoradiata

Wong, Eunice*?, Maria Byrne!, Paulina Selvakumaraswamy, Andy Davis?

and Symon Dworjanyn?

! Department of Anatomy and Histology, University of Sydney, NSW 2006

2 Institute of Conservation Biology, University of Wollongong, NSW 2522

8 National Marine Science Centre, The University of New England and Southern Cross University, NSW 2450
ewon4946@mail.usyd.edu.au

In its most recent report Climate Change 2007, The Intergovernmental Panel on Climate Change (IPCC)
predicted that by 2100 there will be a 4°C increase in global average sea surface temperature (SST) and a
decrease in ocean pH by 0.4 units. Ocean warming and acidification has been shown to disrupt physiological
functions of marine invertebrates, but the synergistic impacts of the stressors, especially on early life stages of
marine invertebrates have yet to be determined. We examined the impacts of temperature and pH on fertilization,
cleavage, veliger development and calcification in the abalone Haliotis coccoradiata. Cross combination
treatments of 0 - 4°C above ambient SST and 0 — 0.4 units of decreased pH below normal seawater were
conducted. Fertilization success was high across all treatments but cleavage and veliger developement were
highly sensitive to temperature and pH. Development displayed high abnormalities at high temperature and
low pH, with the presence of unshelled veligers. These experiments provide insights into the potential effects
of ocean warming and acidification on this fast-developing species.

Program and Abstract Book
200 AMSA2009 - Marine Connectivity Adelaide, South Australia. 5 - 9 July 2009



AMSA2009 ORAL PRESENTATIONS - Authors and Abstracts (alphabetically by author)

Upwelling off the Coast of Sydney: Observations from the
NSW IMOS Array

Wood, Julie**?, Moninya Roughan® and Peter Tate?

1 University of New South Wales, Sydney NSW 2052
2 Sydney Water Corporation, Bathurst Street, Sydney NSW 2000
julie.wood@sydneywater.com.au

A marine observation station termed the Ocean Reference Station (ORS) has been operating 3 km off the
coast of Sydney NSW (Bondi) since November 1990. Set up and operated by Sydney Water Corporation,
the ORS is located in water of a depth of approximately 65 m and collects temperature, salinity, current
speed and direction through the water column. Until May 2006, the ORS also measured wind speed and
direction. The long-term nature of this data set means it is very useful for enhancing our understanding of
coastal oceanographic processes off Sydney. Sydney Water has given the 18 years of historical data to NSW
Integrated Marine Observing System (IMOS) as an-in kind contribution. In the past 12 months, NSW IMOS
has installed two additional moorings at 100 m and 140 m depth of water shore normal from this location,
and since June 2008, similar parameters to those monitored by the ORS have been collected. In this study,
the historical data are used in conjunction with the new IMOS moorings data to investigate upwelling on the
Sydney shelf. Initial results indicate that while wind plays a small role in inducing upwelling off the coast
of Sydney, other coastal cross shelf processes also lead to conditions indicative of upwelling. Two specific
processes identified include the role of the diurnal sea breeze in enhancing upwelling and the encroachment of
cold core eddies on the continental shelf. This investigation shows one of a number of ways that IMOS data
can be used. Furthermore by enhancing existing data sets by the introduction of additional IMOS moorings,
processes giving rise to oceanographic features can be better understood.

Performance assessment: how is South Australia considering
connectivity in marine park design?

Wright, Alison*, Sarah Bignell, Peter Fairweather, Bryan McDonald

Department for Environment and Heritage, Coast and Marine Conservation Branch, 1 Richmond Road, Keswick SA 5035

In January this year the South Australian government released outer boundaries for a network of 19 new
multiple-use marine parks within State waters. The parks form a linked network from border to border and
include examples of marine habitats from all of the eight Marine Bioregions identified for South Australia.
With the outer boundaries now proclaimed, we are moving forward to develop the internal zones and plans for
management by 2011. In developing the marine park boundaries several different performance metrics were
calculated to provide a variety of techniques for assessing the Design Principle of connectivity and linkages.
The first is that the network is comprised of 19 separate parks located within or across the boundaries of South
Australia’s marine bioregions. The second metric was a more direct method for assessing connectivity where
the distances between and within marine parks or park parcels were compared with published dispersal ranges
and marine neighbourhoods for a variety of marine organisms. Third, to further test the connections between
and within marine parks, potential foraging areas for the Australian sea lion, migratory patterns of whales,
larvae dispersal patterns, and other relevant ecological processes were considered and assessed against the
marine parks network. Fourth, estuaries are known to provide important connections and linkages between
the coast and marine environments, so an assessment was performed on the number of estuaries included
within the marine parks network. Finally, aligning marine parks with existing protected areas also helps to
provide ecosystem linkages between the land and sea and avoid unnecessary duplication of protected areas
connectivity to existing parks. We will show how these performance metrics were used to ensure connectivity
was considered and achieved within South Australia’s marine park network.
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Will Climate Change Exasperate Coastal Eutrophication
Impact: a Case Study in Hong Kong

Yin, Kedong*!, Paul J. Harrison?

! Australian Rivers Institute, Griffith University (Nathan Campus), Brisbane, Qld 4111,

2 Atmospheric, Marine, Coastal and Environment (AMCE) Program, Hong Kong University of Science and Technology, Hong
Kong SAR, China

k.yin@griffith.edu.au

The Pearl River in the southern China is the second largest river in China in freshwater discharge volume,
covering 454,000 square km drainage basin. Hong Kong coastal waters receives nutrients in the Pearl River
estuary, but also from domestic sewage effluent outfalls. Excess nutrients in aquatic ecosystems can result
in eutrophication impacts such as excessive algal blooms, or even harmful algal blooms and subsequent DO
consumption leads to hypoxia. In order to achieve the sustainability of coastal ecosystem, we must understand
how climate change would influence coastal eutrophication processes. There are different zones including
semi-enclosed bays in Hong Kong and their geographic locations often determine how water bodies in those
zones receive the input of nutrients, exposed to environmental gradients and are subjected to atmospheric and
oceanographic forcings. The long tern data set during 1986-2004 in Hong Kong waters was used to analyse
the time series trend, and correlations among water quality, salinity and temperature. Winter temperature was
found to be increasing over years, indicating the local effect of global warming. The summer intrusion intensity
(area and duration) of oceanic waters from South China Sea into Hong Kong waters has also increased. This
may suggest that the stratification is intensifying in Hong Kong waters. As a result, Chl a appeared to increase
in estuarine (nutrients rich) influenced zones, but not in oceanic water (nutrient poor) dominated zones, as the
limiting factor for the former would be light and residence time whereas for the latter, nutrients. Dissolved
oxygen in the bottom layer appeared to increase in oceanic waters dominated zones, but decreased in estuarine
influenced zones. Similarly, Chl a in eutrophied waters appeared to be more influenced by climate change
index than zones of oceanic water dominance.
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Microbial ecology of sediment nitrogen cycling in the
Derwent Estuary, Tasmania

Abell, Guy CJ*, John Volkman*!, Stanley Robert!, John Keane3, Andrew

Revillt, Jo Banks? and Jeff Ross®

1 CSIRO, Marine and Atmospheric Research and Wealth from Oceans, National Research Flagship, Hobart Tas. 7000
2 Department of Zoology, The University of Melbourne, Melbourne Vic. 3010

8 Tasmanian Aquaculture and Fisheries Institute, Marine Research Laboratories, Nubeena Crescent, Taroona Tas. 7053
Guy.Abell@csiro.au

Microbial cycling of nitrogen in estuarine sediments is of significant importance given the potential for local
eutrophication events resulting from excess anthropogenic nitrogen inputs. The Derwent Estuary is a temperate,
mesotidal estuary with moderate anthropogenic pollutant loads. In order to study the biology of sediment
nitrogen cycling we combined laboratory-based incubation of sediment cores collected from the Derwent
Estuary with molecular methods for the measurement of microbial diversity, abundance and gene expression.
Examination of molecular N-cycling markers suggested that bacterial and archaeal nitrification, denitrification
and ANAMMOX are all important processes in the Derwent Estuary. Analysis of microbial diversity indicated
that, whilst spatial differences were found down the length of the estuary, the dominant organisms involved
in nitrogen cycling were most closely related to those found in similar estuaries in the northern hemisphere.
Examination of the effect of different oxygen levels on the organisms involved in nitrification in the estuary
indicated that different groups of organisms are active at different levels of hypoxia suggesting a robust
community capable of functioning under variable conditions. In this study, the combination of molecular
biology and laboratory based physical measurements allows us to examine closely the relationship between
biology and sediment biogeochemistry.

The Use of Habitat Surrogates in Predicting the Organization
and Abundance of Marine Assemblages

Anderson, Tara*!, Craig Syms?, Matthew McArthur!, Jamie Colquhoun?

! Geoscience Australia, GPO Box 378, Canberra ACT 2601

2 University of Technology, Sydney, PO Box 123, NSW 2007

8 Australian Institute of Marine Science, University of Western Australia, WA 6009
tara.anderson@ga.gov.au

Habitat surrogates are receiving increased attention in the management of marine systems. Often it is more
effective to remotely record physical habitat variables than it is to sample the organisms that are the management
targets. The utility of this approach is dependent on both the predictive and explanatory ability of habitat to
account for variability in the associated assemblages. In addition, spatial covariance of physical and biotic
variables may confound the measured relationships between them. In this presentation we will examine three
case studies that examine the relationships between physical and biotic variables in marine systems. First,
demersal fish abundances and habitat composition were recorded across Cordell Bank in central California,
an area that included continental shelf, deep rocky Bank, and continental slope habitats, using visual transects
from the Delta submersible. Second, habitat types and occurrence of biota we recorded within a 5x3 km grid
in Jervis Bay — an expansive soft-sediment system - using towed-video. Third, we sampled habitat types and
occurrence of biota on the Carnarvon shelf in Western Australia with 500 m towed-video transects at a range
of sites across the continental shelf, crossing a range of habitats from soft sediments to low-lying coral and
rhodolith reefs. Each dataset was analysed with a common approach of correlating biological and physical
variables in a range of ways that incorporated space and habitat variables as explanatory predictors of the biota.
These approaches enabled us to determine how much biotic variability is explained by different components
of the physical environment and how space mediates these patterns. The cross-system comparison of these
studies enables an evaluation of how the relative contributions of spatial, physical and habitat variables can be
used as surrogates of biotic variability.
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Population Structure of Bottlenose Dolphins, Tursiops sp., in
Moreton Bay, Queensland

Ansmann, Ina C*!, Guido J Parra?, Jennifer Seddon?, Michael Noad?and
Janet M Lanyon?

1 School of Biological Sciences, The University of Queensland, St Lucia QId 4072
2 School of Veterinary Science, The University of Queensland, St Lucia Qld 4072
i.ansmann@ug.edu.au

Several hundred bottlenose dolphins, Tursiops sp., live in and around Moreton Bay, Queensland, Australia,
in close proximity to greater Brisbane, one of the fastest growing urban areas in the world. This PhD study
aims to examine the population structure of the bay’s dolphins using a combination of behavioural and
molecular methods. Boat-based surveys of bottlenose dolphins will be conducted over two years (2008-2010),
collecting sighting location, group composition and behavioural data; photographs of the individual dolphins
encountered; and skin/blubber samples (using a remote biopsy system). Using photo-identification techniques,
grouping and association patterns between individual dolphins will be determined. Analysis of variation in
microsatellite loci and mitochondrial DNA control region sequences will be used to assess if there is genetic
differentiation within and between social groups. Distribution, habitat use and different foraging strategies (for
example feeding on discarded bycatch of prawn trawlers) of the social and/or genetic groupings will then be
examined. So far, over 200 different dolphins have been photographed and biopsy samples collected from over
40 animals. Results will be used to assess whether the bottlenose dolphins in Moreton Bay should be managed
as a single panmictic population or as several distinct entities with different habitat and resource requirements.
Genetic analyses will also help determine the taxonomic status of bottlenose dolphins within Moreton Bay and
in the offshore waters around Point Lookout, North Stradbroke Island.

Genetic structure and connectivity of Asterinid Sea Star
populations

Barbosa, Sergio S* and Maria Byrne

Anatomy and Histology, Bosch Institute, University of Sydney, NSW 2006
sergio@anatomy.usyd.edu.au

Life history can modify population genetic structure by driving patterns of gamete union and postzygotic
dispersal. These patterns impact higher-order processes such as local adaptation, speciation and extinction.
The reproductive factors influencing population genetic structure in marine invertebrates are mating type, adult
fecundity, fertilization behaviour, hermaphroditism, brood protection, and larval dispersal distance. Asterinid
sea stars have the greatest range of life histories known for marine invertebrates. This diversity provides
opportunity to assess the influence of different dispersive capacities on population genetic structure and
connectivity. Our research focuses on two sympatric asterinid sea stars with divergent life histories, Meridiastra
calcar and Parvulastra exigua. We use a suite of cross-amplifiable microsatellite markers for comparative
analysis of genetic variation to (i) determine whether the difference in mode of larval development & dispersal
between M. calcar and P. exigua is reflected in the species’ genetic structure and (ii) determine the degree of
genetic connectivity among populations of these sea stars along the NSW coast, with a focus on populations in
and out of marine parks and the confluence of the EAC. This will facilitate identification of key populations,
areas and habitats that serve as critical sources of propagules. This information is critical to inform those
involved in the design & revision of marine parks.
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Seabed geomorphology mapping using multibeam sonar
bathymetry and a ‘variable-scale’ rugosity algorithm

Bear, Adele* and James Daniell

Geoscience Australia, GPO Box 378, Canberra ACT 2601
Adele.Bear@ga.gov.au

Multibeam sonar systems have been used for many years to accurately map the seafloor at aresolution comparable
to that of a terrestrial map. Nevertheless, the use of acoustic surrogates to aid benthic habitat mapping is still
an emerging field and requires further research to realise the potential of multibeam sonar datasets. Rugosity is
a measure of surface roughness. Changes in rugosity within a bathymetry dataset can be related to variations
in seabed substrate, geomorphology or benthic habitats. The purpose of this study is to assess the capacity
of a ’variable-scale’ rugosity algorithm to characterise the seabed and identify geomorphic features. The
algorithm measures topographic surface area over different spatial scales. The rugosity algorithm was applied
to multibeam bathymetry data from the Wallaby Plateau off Australia’s western continental margin. Fractal
statistics and cluster analysis were then applied to the rugosity datasets. Fractal surfaces have similar degrees
of rugosity at all spatial scale. Fractal surfaces were typically rocky areas or areas of complex bathymetry.
Fractal surfaces were separated by non-fractal surfaces. Non-fracal surfaces often indicated transitional zones
between different geomorphic features. Cluster analysis identified areas with similar rugosity profiles. Class
means showed that non-fractal surfaces were more common than fractal surfaces. Results from the cluster
analysis were compared to sediment sample and underwater video data sets. The classified dataset accurately
distinguished between flat, rough, moderate relief and high relief areas.

Symbiodinium diversity in mesophotic coral communities
(50-70 m) on the Great Barrier Reef

Bongaerts, Pim*!, Eugenia M. Sampayo?', Francisca Vermeulen?!, Tyrone
Ridgway!', Tom Bridge?, Norbert Englebert?, Jody Webster?, Ove Hoegh-
Guldberg?

! Centre for Marine Studies, University of Queensland, St Lucia, Qld 4072

2 School of Earth and Environmental Sciences, James Cook University Qld 4811

% School of Geosciences, The University of Sydney, NSW 2006

T Current address: Department of Biology, Pennsylvania State University, University Park, PA 16802, U.S.A.
pim@ug.edu.au

Despite the growing scientific interest in mesophotic coral communities, there is virtually no information
currently available on the Symbionidium community diversity of deeper reef corals. Using a combination of the
internal transcribed spacer region 2 (ITS2) and denaturing gradient gel electrophoresis (DGGE) Symbiodinium
diversity was assessed from six genera of corals from mesophotic communities (50 — 70 m) on the Great
Barrier Reef (GBR). All colonies examined belonged to clade C, and contained previously identified types. C3
and C17 were found in the genera Galaxea and Montipora respectively, whereas C33 was found across four
genera in Leptoseris, Pachyseris, Pavona, and Porites. Whilst this first documented account of Symbiodinium
diversity beyond 50 m on the GBR provides a comparison with shallower reef sections of the GBR, further
research looking at a greater range of hosts is necessary to identify the full extent of Symbiodinium diversity
on the deep reef.
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The Australian Acoustic Tagging and Monitoring System
(AATAMS): creating a network of acoustic receivers for the
community

Boomer, Andrew*!, Huveneers, Charlie'**, Semmens, Jayson?, Harcourt, Rob'®
1 Sydney Institute of Marine Science, Building 22, Chowder Bay Road, Sydney NSW 2088

2 South Australian Research and Development Institute — Aquatic Sciences, 2 Hamra Avenue, Adelaide SA 5024
3 Flinders University, Sturt Road, Adelaide SA 5042

4 Tasmanian Aquaculture and Fisheries Institute, Nubeena Crescent, Taroona Tas 7053

® Graduate School of the Environment, Macquarie University, Sydney NSW 2109
Andrew.boomer@sims.org.au

The aim of the Australian Acoustic Tagging and Monitoring System (AATAMS) is to deploy acoustic receivers
throughout the Australian coast and to create a network of acoustic telemetry users. Since the start of the
project, over 300 acoustic receivers have been deployed as arrays or curtains off the Rowley Shoals, Ningaloo
Reef, Perth, Albany, Adelaide, Kangaroo Island, Hobart, throughout the NSW coast, Brisbane, and Townsville.
They have already recorded over one million detections from a variety of organisms including cephalopods,
fishes, rays, and sharks. The community network brings together over 110 research scientists from 34 different
institutions including universities, state, and federal organisations. These scientists have tagged over 70 species
including reptiles, cephalopods, teleosts, and Chondrichthyes that are monitored by more than 600 receivers.
Together, AATAMS and the Australian community utilise over 1000 receivers to record detections from any
tagged organisms. Furthermore, AATAMS is also playing a critical role in the development and testing of
new acoustic technology. Variation of detection range with variance in environmental conditions is being
investigated using a mooring of eight receivers with 12 transmitters deployed at specific distances from the
mooring. A new small-scale geo-positioning system using VR2Ws is also being tested through a small array
off Sydney. Finally, AATAMS is collaborating with other IMOS facilities (ANFOG and FAIMMS) to test new
applications for acoustic receivers. Business Card Tags are being deployed on oceanographic gliders and used
as mobile receivers, and receivers are being linked to sensors to provide near real-time detections.

Monitoring intertidal vegetation, water quality and benthic
cover changes using high-resolution satellite imagery

Botha, Elizabeth J*! Anstee, Janet M*; Brando, Vittorio E!; Park, Young-
Jet: Williams, Robert A? and Dekker, Arnold G!

! Environmental Earth Observation Group, CSIRO Land and Water, Clunies Ross Street, Canberra ACT, 2615
2 NSW Department of Primary Industries, Cronulla Fisheries Research Centre of Excellence, PO Box 21, Cronulla NSW, 2000
elizabeth.botha@csiro.au

Continuity in monitoring and detecting change in coastal habitats requires mapping that is comprehensive, standardised
and objective. Historically, trend assessment has been undertaken through labour intensive and sometimes subjective
field-based observations which can potentially introduce spatial interpolation errors at the habitat scale. Satellite
data, combined with a representative spectral database, provides one solution that can be used to quantify species
richness, abundance, diversity and biomass. Two high resolution satellite images of Wallis Lake (a modified estuary
on the central NSW coast) were acquired five years apart. These images were used to map changes in vegetation
in the exposed intertidal zone, water quality and submerged benthic cover type, implementing repeatable, objective
processing pathways. Saltmarsh, mangroves and other keystone species above water were mapped using an empirical
classification technique based on field-derived spectral data. However, the complex nature of optically shallow water
made the extraction of environmental information from the satellite subsurface reflectance difficult using conventional
empirical image analysis tools because both water quality parameters and substratum type contributes to the subsurface
remote sensing reflectance. A physics-based inversion/optimisation approach was thus used to retrieve water quality
parameters and substratum type. Significant changes in each cover type (gain or loss) were mapped for the five year
period. This presentation will demonstrate the effectiveness of satellite image data analysis, implementing image
processing pathways, based in part on a comprehensive field-derived spectral database. This standardized technique
applied to historical, current and future images, with limited or no additional fieldwork, provides an effective
management tool to enhance the efficiency of monitoring and detecting change in coastal habitats.
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A comparison of visual and DNA fingerprinting techniques
in the analysis of the gut contents of Siganus nebulosus
(Siganidae: Teleostei)

Chelsky-Budarf, Ariellal*, Dana Burfeind?, William Loh?, lan R. Tibbetts!

! Centre for Marine Studies, University of Queensland, St Lucia Qld 4072
2 Australian Rivers Institute — Coasts and Estuaries Gold Coast Campus, Griffith University Qld 4222
ariellacbh@hotmail.com

Visual inspection of gut contents is a common technique employed to determine the diet of fishes.
However, identification of ingested material to species level is challenging when at an advanced
stage either of chemical or mechanical digestion. This study compares visual inspection using light
microscopy to the molecular technique of DNA fingerprinting to identify the marine plants present
in the gut of Siganus nebulosus. This rabbit-fish was used as a model species because it is one of the
few solely herbivorous fish in seagrass beds in Moreton Bay, and tends to ingest plant fragments.
Recommendations are made concerning method optimization for analyzing the gut content of an
herbivorous fish.

Assessment of bottlenose dolphin (Tursiops aduncus) habitat
characteristics in the estuarine waters of the Adelaide
Dolphin Sanctuary, South Australia

Cribb, Nardi*!, Cara Millert?and Laurent Seuront?

1 School of Biological Sciences, Flinders University, Adelaide SA
2 Whale and Dolphin Conservation Society International, Port Adelaide SA
nardi.cribb@flinders.edu.au

Quantitative and comprehensive information related to cetacean habitat usage is considered an essential
priority in the establishment and further development of management plans for marine protected areas where
cetaceans are resident or migrant. However, in many cases, cetacean habitat has been investigated only by
relating distribution patterns to a limited number of environmental factors or classification to a relative habitat
‘type’. Few studies have quantitatively measured more than one environmental variable, which therefore
places limits on a detailed understanding of cetacean habitat. The primary objective of this study was to
expand our understanding of bottlenose dolphin (Tursiops spp.) ecology in the Port Adelaide River-Barker
Inlet estuary, a recently declared marine protected area, known as the Adelaide Dolphin Sanctuary (ADS).
Biotic and abiotic factors (water depth, temperature, salinity, dissolved oxygen, turbidity, pH and habitat type)
and dolphin behavioural ecology and presence were investigated through standardised boat based surveys
conducted within the boundaries of the ADS. Preliminary field observations suggest preferences in the way
dolphins utilize and interact with specific habitat types within the Sanctuary. Studies such as this have the
potential to increase our understanding of the correlations between physical and biological parameters with the
presence of animals and reveal important environmental influences on patterns of social structure. This work
also tested fine-scale in-situ field techniques aimed at quantitatively defining cetacean habitat. It is anticipated
that these techniques will have broader applications to other cetacean species and regions.
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Sources and supply of wrack: quantifying vectors of habitat
connectivity

de Bettignies, Thibaut*, Thomas Wernberg and Paul Lavery

Centre for Marine Ecosystems Research, Edith Cowan University, 270 Joondalup Drive, Joondalup WA 6027
t.debettignies@ecu.edu.au

The coastal zone has several discrete habitats such as reefs, seagrass meadows, unvegetated areas, and beaches.
Cross-habitat flows of resources or consumers are an important feature of near-shore food webs, and these
spatial flows imply a high connectivity between habitats. Specifically, macroalgae are frequently dislodged
from reefs and exported into adjacent areas as wrack. Wrack is known to provide a significant trophic subsidy,
particularly to habitats of low primary productivity (e.g., sandy beaches). | will present a conceptual model
for how waves, reefs and algae interact to control one of the main vectors of habitat connectivity — the supply
of wrack. This model is the back-bone of my PhD thesis, and | am eager to discuss it, and the investigations |
intend to pursue to test it!

Dunwich 2009 - the First Australian Mangrove Research Labs
Forum

Duke, Norman

University of Queensland, Centre for Marine Studies, Brisbane QId 4072
n.duke@ug.edu.au

In response to growing concerns about inadequate representation, plus current funding and research support,
for mangrove and saltmarsh ecosystems in Australia, 33 forum attendees voted unanimously to take action. The
First Australian Mangrove Research Labs Forum was hosted by the University of Queensland at the Moreton
Bay Research Station in Dunwich on 20-21 November 2008. Forum attendees resolved to undertake three key
initiatives. One, was to commence forming a professional society — called the Australian Society of Mangrove
Scientists — to consolidate a specialist network to foster mutual support, and offer Government, Industry and
community a common professional voice on key and immerging issues related to mangroves, saltmarsh and
tidal wetlands. The second initiative was to develop targeted, high impact publications, in which our members
can publicize such views, and present clear arguments that describe key research priorities for this country. The
third initiative is to commence a seminar series where speakers from our profession can more broadly inform
colleagues, managers, industry and community members of matters concerning tidal wetland, mangrove and
saltmarsh habitat. Our intention is to represent tidal wetland ecosystems by working closely with AMSA and
other relevant professional associations.

Star bursts, spirals and spaghetti tracks: The effects of
abiotic factors on bioturbation in deep-sea environments

Dundas, Kate*, Przeslawski, Rachel
Geoscience Australia, GPO Box 378, Canberra ACT 2601

Deep sea biodiversity off the Australian continental shelf is currently poorly known, and sampling techniques
only allow for a glimpse of seafloor marine life. Much of the deep seafloor encompasses soft-sediment plains,
with very few hard substrates for invertebrates to colonise. These soft-sediment habitats are home to an extensive
variety of infaunal species that bioturbate the sediment during feeding and burrowing to form a range of structures,
including starbursts, spirals and spaghetti tracks. These distinct tracks can be used to identify particular biological
groups and may help classify biodiversity of Australia’s deep sea marine areas. Using a combination of video and
still images taken by Geoscience Australia during two deep sea (>1000 m) marine reconnaissance surveys from
both the Western Australian and Eastern Australian margins, distinct tracks and other signs of bioturbation formed
by deep sea infaunal animals have been characterised and catalogued. These results were subsequently correlated
with seabed sediment grain-size, organic content and depth to assist in the recognition of marine populations and
to derive a method suitable for future analyses of deep sea environments. This work comprises part of Geoscience
Australia’s program to research the suitability of surrogacy methods for broadly classifying deep sea marine
communities and may facilitate the use of still photographs to characterise benthic biodiversity.
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Seasonal variation in diurnal feeding patterns of southern
garfish, Hyporhamphus melanochir (Hemiramphidae) in Gulf
St Vincent, South Australia

Earl, Jason*!, Anthony J. Fowler? and Sabine Dittmann?

! Flinders University, Biological Sciences, PO Box 2100, Adelaide SA 5001
2 South Australian Research and Development Institutue, West Beach SA 5022

*jason.earl@flinders.edu.au

Flexibility in diet of fish can vary with life history, food availability and season. Knowledge of the habitat
dependence and feeding biology of southern garfish, Hyporhamphus melanochir, in Gulf St. Vincent, South
Australia is limited. The aims of this study were to determine and compare the dietary composition and
diurnal feeding patterns of H. melanochir between autumn and winter, whilst investigating a hypothesised link
between prey availability and feeding patterns of H. melanochir. Samples of H. melanochir were collected at
different times of the day and night and assigned to 3-hourly intervals during autumn and winter. The dietary
composition and feeding patterns were determined from gut content analysis. The main food items were
seagrasses (Zosteraceae) and hyperbenthic crustaceans, mainly amphipods. Polychaetes and insects were also
consumed. A clear diurnal trophic shift was evident: seagrasses were consumed in large volumes during the day,
whilst hyperbenthic invertebrates dominated the diet during the night. This trophic shift was apparent in both
seasons, however less time spent consuming seagrass over the 24-hour period in winter was reflective of the
shorter day lengths in winter compared to autumn, alternately the higher occurrence indices and larger volumes
of amphipods consumed during winter was reflective of the longer nights during this season. Polychaetes were
also an important dietary component in winter. Plankton samples indicated that this trophic shift reflected
the higher abundances of hyperbenthic invertebrates in the water column at night. Yet, H. melanochir has a
strong trophic association with seagrass beds, which may account for which may account for the high southern
garfish abundance in northern Gulf St. Vincent where extensive seagrass beds occur. Knowledge of this strong
association facilitates ecological sustainable management of the fishery for H. melanochir.

The effects of a reproductive homeopathic remedy & novel
anti-cancer agents on female human reproductive cells

Edwards, V*!, Young, FM?, Benkendorff, K?

! Medical Biotechnology, School of Medicine, Flinders University, Adelaide SA 5001
2 School of Biological Sciences, Flinders University, Adelaide SA 5001
Vicki.Edwards@flinders.edu.au

Muricidae molluscs have been exploited throughout history for food, purple dye (6’6-dibromoindigotin), and the basis of a
homeopathy remedy Murex Purpurea’ used to treat gynaecological disorders. Chemical analysis of muricids has identified
a humber of compounds including tyrindoleninone and 6-bromoisatin which have anti-proliferation activity in human
cancer cells (MCF7, Jurkat & U937). 6’6-dibromoindirubin has also been isolated from muricids and indirubin is the
active ingredient in a Traditional Chinese medicine used for treating leukaemia. Chemical synthesis of bioactive muricid
compounds has proven to be difficult however similar compounds are commercially available. The aim of this research was
to investigate a range of commercial compounds as potential anticancer agents in the prevention of reproductive cancers.
Granulosa cells were isolated from the follicular aspirates of women (n=7) undergoing assisted reproductive technology
due to male infertility and compared to the choriocarcinoma cell line JAr. Granulosa cells (10,000cells per well) were
exposed to 5-bromoisatin, indirubin and Murex Purpurea remedy at concentrations 0.1-100mg/ml for 24, 48 and 72hrs.
JAr cells (20,000cells per well) were exposed to 5-bromoisatin, indirubin, 6’6-dibromoindirubin and Murex Purpurea
remedy at concentrations 0.1-100mg/ml for 2, 4, 6, 8, 10 and 24hrs. Supernatant was removed for the measurement of
progesterone by radioimmunoassay. Cell viability was determined using a crystal violet assay. 5-bromoisatin was cytotoxic
for granulosa cells at 100ug/ml after 24h and inhibited progesterone production at 100ug/ml after 48h. 5-bromoisatin was
cytotoxic to JAr cells at 100pg/ml at > 4h exposure. Neither Murex Purpurea nor indirubin affected granulosa cell viability
or hormone production. Murex Purpurea remedy, indirubin or 6’6-dibromoindirubin had no affect on JAr cell viability or
progesterone production at concentrations tested < 24h exposure. 5-bromoisatin was the most promising candidate as an
anticancer compound however, at concentrations tested was also found to be cytotoxic to human reproductive primary-
derived granulosa cells.
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Modelling Connectivity among Commonwealth Marine
Protected Areas in south east Australia: Tools for resilient
Protected Area design

England, Phillip R*! Dirk Slawinski?, Ming Feng?

! CSIRO Marine & Atmospheric Research, Castray Esplanade, Hobart Tas. 7000
2 CSIRO Marine & Atmospheric Research, PMB 5 Wembley WA 6913

Understanding how widely marine organisms disperse and the spatial scale of connectivity within and among
populations, species and ecosystems is critical to effective science-based spatial management of marine
biodiversity. We have used particle-tracking to model potential patterns of biological connectivity among
Commonwealth MPAs in south east Australia. This approach allows us to model marine larval dispersal
in three dimensions under the influence of the hydrodynamic processes dominating oceanic and coastal
waters around Australia. Model findings include quantitative estimates of MPA connectivity, potential for
self recruitment, seasonal and interannual fluxes in connectivity, influences of major currents and associated
eddies and depth related differences in dispersal potential. This work will aid the design of MPAs that are
adequate and representative, but also resilient in the face of the natural variation displayed by hydrodynamic
dispersal processes. It provides much needed science-based information for decisions associated with marine
conservation and planning.

Are there advantages in growing up near the sea?
Physiology and ecology of fishes in inundating waters of
Moreton Bay, Queensland, Australia

Ewing, Anne Kollorz*, Craig Chargulaf and Ian R Tibbetts

University of Queensland, Centre for Marine Studies, St Lucia QId 4068
AEwingl@earthlink.net

It has been postulated that intertidal areas provide nursery habitat functions for some estuarine species, such
as flatfish. Intertidal nekton are challenged daily by rapid changes in temperature and salinity with the change
of tides, but despite these characteristics some postulate an advantage, in terms of increased growth rate,
should accrue to organisms who are able to exploit this habitat. To test this and related hypotheses, nekton
were sampled by seine netting and dip netting at several sites in Moreton Bay Queensland, Australia, in the
Moreton Bay Marine Park and observations were made of the activity of nekton over the low tide period.
The community is dominated by whiting, gobies, common toadfish, and juvenile king prawns. Observations
indicate that nekton is generally more active as temperature and salinity increase with progression of the
period of pool emersion. These preliminary observations are used to develop a series of experiments to test
the behavioural response of prey, such as meiobenthos, to changes in temperature and salinity, which might
influence their relative availability; and the physiology and growth rate of key commercial nekton species
(whiting and prawns) under different thermal and salinity regimes. The work will provide a more complete
understanding of the value of this habitat in Australia’s first urban marine park.
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Statistical Analysis of Video Transects for Areal Prediction
from Expansive Data

Foster, Scott D!, Dunstan, Piers K*? and Bravington, Mark V*

! CSIRO Mathematical and Information Sciences, Castray Esplanade, Hobart Tas 7000
2 CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart Tas 7000
piers.dunstan@csiro.au

Underwater video data collection is becoming more widespread with recent improvements in technology and
affordability. However, no appropriate analytical methods to take advantage of these data have hitherto been
developed. Of particular concern for video data is the strong spatial autocorrelation and difficulty in associating
any covariates obtained by geo-referencing. For properly-informed management, reliable quantification of
uncertainty is essential. Simple analyses are liable substantially underestimate the uncertainty of predictions
(e.g. proportions of different fauna types that would be present in a putative MPA). Also, without reliable
estimates of uncertainty, it is hard to decide how much video coverage is required for future monitoring
programs. In this talk, we describe an analysis of video data taken from the lower continental shelf and the
upper slopes off Western Australia. The video data covers only a tiny proportion of the whole region, and the
coverage is unbalanced. Expansive (e.g. remotely-sensed) covariates covering the whole region are used in
the analysis. We employ a novel statistical model to relate the covariates to the video data, and show how the
model leads to predictions (with uncertainty estimates) of fauna composition within arbitrary subregions.

Distribution of sympatric dolphins in Spencer Gulf and
adjacent waters, South Australia

Gibbs, SE'3, AWright?, C M Kemper?, F Viddi* and R Harcourt!

1 Macquarie University, Sydney NSW 2109

2 Dept. for Environment and Heritage, Adelaide SA 5000

3 South Australian Museum, North Terrace, Adelaide SA 5000
sue.gibbs@gse.mq.edu.au

Aerial line-transect surveys were conducted in Spencer Gulf and adjacent waters over 6 days of the Austral
autumn, April 2005. A total of 23 h and 3456 km search effort resulted in 525 dolphin sightings. Opportunistic
sightings collected from boat surveys conducted for other purposes during 2004 and 2005 and museum records
from 1969 to 2005 of stranding events, entanglements and captured dolphins were used to supplement the
aerial survey data. We built Generalised Additive Models on the aerial survey data that showed that the number
of dolphins sighted is related to depth and higher in adjacent waters than within the Gulf proper. Also, the
likelihood of sighting a dolphin group was complex being higher very near the coast or far from the coast,
but lower at intermediate distances. Dolphins within Spencer Gulf tend to form relatively small groups with
larger aggregations in adjacent Southern Ocean waters. Opportunistic boat sightings and records indicate that
Tursiops c.f. aduncus and Delphinus delphis are broadly sympatric in Spencer Gulf and that T. truncatus is
sometimes present in adjacent waters. The two Tursiops spp. distributions appear to be separated by an oceanic
front that does not restrict D. delphis distribution. D. delphis coexists with both Tursiops species. This study
is the first investigation into dolphin distribution in the area and to give an initial population estimate. Spencer
Gulf hosts a variety of industries and there is future development planned. Taxonomy of T. c.f. aduncus within
Spencer Gulf is unresolved however, they are genetically differentiated from other regions of SA. Potential
impacts of developments on this relatively small population are unknown and require further investigation.
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Effect of Lyngbya majuscula blooms on the feeding regime of
bentho- planktivorous fishes in Moreton Bay, Australia

Gilby, Ben*, Burfeind, Dana and Tibbetts, Ian

Centre for Marine Studies, The University of Queensland, St Lucia Qld 4072
54098120@student.uq.edu.au

Lyngbya majuscula is a toxic and teratogenic marine cyanobacterium that blooms in high biomass at several
sites throughout Moreton Bay. L. majuscula blooms are predicted to increase in both size and intensity in the
coming years, thus, threats to local marine ecosystems, fisheries and juvenile fish habitats are set to increase
accordingly. Bloom areas typically exhibit decreased biodiversity, however, certain species, especially some
meiofaunal species, have the capacity to thrive during blooms. Although much is known about the human
influences of L. majuscula blooms, especially public health and beach aesthetics problems, little is known of
the ecological and habitat-level impacts of the bloom and its toxins. We aimed to add to this limited knowledge
by determining the feeding ecology of three bentho-planktivorous fish species (Favinogobius exquisitus, the
sand goby, Gerres subfasciatus, common silver biddy and juvenile (<45 mm TL) Sillago maculata, sand
whiting) in the vicinity of L. majuscula blooms and compare this to their ‘regular, non-bloom time’ feeding
ecology. Groups of five fishes were presented with fresh L. majuscula bloom material during four hour feed
trials. Individuals were then dissected and analysed for gut contents and fullness. Each species exhibited
critical changes in their feeding regime in response to blooms, with most individuals readily consuming
bloom material and inhabitants. These results further indicate the significant ecological alterations made by
L. majuscula blooms in the sandy intertidal and are the first to suggest food chain linkages and potential toxin
exchange between L. majuscula blooms, inhabiting meiofauna and planktivorous fishes.

Stock discrimination of arrow squid, Nototodarus gouldi, using
Fourier shape analysis

Green, Corey*!, Simon Robertson? and George Jackson®

! Department of Primary Industries, Queenscliff Centre, PO Box 114 Queenscliff Vic 3225

2 Fish Ageing Services, P.O. Box 396 Portarlington Vic 3223
3 University of Tasmania, Private Bag 77 Hobart Tas 7001

cpgreen@utas.edu.au

To sustain fisheries resources, managers implement policies based on scientific data. These data include age and
stock structure information. Catch can be comprised of single or multiple stocks. Accordingly, fisheries managers
may choose management regimes which are holistic, spatial independent or cohort specific. Techniques such
as electrophoresis, tagging, and parasite classification have shown varied success. To determine stock structure
within the arrow squid fishery, new discrimination techniques have been developed using image analysis.
Morphological based techniques have the potential to determine phenotypic stock differences and elucidate
migratory behavior. Recently, otolith (fish ear bone) shape has been used to differentiate spatially separated
fish stocks. As a result, fisheries can now be managed at higher resolutions as multiple stocks. These techniques
have now been applied to arrow squid using statoliths. Statoliths are analogous to otoliths. These structures
are paired balance organs that have a composition and function similar to otoliths found in teleosts. Arrow
squid form the primary catch of oceanic squid taken off south-eastern Australia. Completing their lifecycle
in less than one year, arrow squid exhibit high variability in growth, spatial distribution, recruitment, age
composition, age-at-maturity and catch rate. These attributes are thought to be highly influenced by differences
in their environment. Such characteristics imply that fishers may be catching squid from discrete stocks. The
arrow squid fishery is currently managed under the assumption that the fishery is a single stock. New evidence
suggests that more than one stock may exist, which may have important ramifications to the management and
health of the fishery. This is the first time Fourier analysis and randomization techniques has been applied to
squid statoliths to answer stock separation questions and may lead to more rigorous management of the arrow
squid fishery.

Program and Abstract Book
222 AMSA2009 - Marine Connectivity Adelaide, South Australia. 5 - 9 July 2009



AMSA2009 - Authors and Abstracts (alphabetically by presenter)

Spatial and temporal variation of DNA microsatellite loci examined
from natural and feral populations of Caulerpa taxifolia in Australian

waters suggests that new incursions are not of Mediterranean origin

Grewe, Peter

CSIRO Marine and Atmospheric Research

Peter.Grewe(@csiro.au

Incursions of the marine algae Caulerpa taxifolia have been documented outside of its native range in two Australian
states, South Australia (SA) and New South Wales (NSW). Distinguishing whether these incursions are exotic (ouside
of Australian waters) versus native (range extension) strains of C. taxifolia has been a contentious issue especially after
limited genetic studies indicated correlations between the invasive strain of Caulerpa found in the Mediterranean and
isolates sampled from newly established areas in NSW and SA (Phillips and Price, 2002). In retrospect, most of the
confusion over identifying the source of the outbreaks appeared to have resulted from too few individuals (typically
only one or two) being examined from a limited number of sampling sites and also as a result of trying to deliver a
quick and simple answer using analysis of single locus markers (Internal transcribed spacer (ITS), tuf-a, and ribulose-
biphosphate carboxylase (rbcL) gene). These initial studies primarily focussed efforts on developing simple single locus
DNA barcode type markers that in theory could establish a simple diagnostic character for the invasive C. taxifolia
strain rather than examining multi-locus genotyping methods such as DNA fingerprinting techniques (microsatellites
and Amplified Fragment Length Polymorphism (AFLPs)). The current study presents a multi-locus genotyping approach
that used DNA microsatellites to obtain DNA fingerprint signatures of Australian native and invasive strains in addition
to the invasive Mediterranean strain of C. taxifolia. DNA fingerprints using nine microsatellite loci confirmed that the
Mediterranean form has a single DNA fingerprint consistent with clonal propagation and consistent with the hypothesis
that it resulted from introduction of a single source population. Comparison to isolates sampled from recent Australian
incursions (within last 10 years) showed that Australia was not colonised by the Mediterranean strain of C. taxifolia.
Analysis of limited samples from C. taxifolia incursions in Adelaide (South Australia) and in Sydney and south, (New
South Wales) showed low clonal diversity in comparison to native populations in Queensland (Moreton Bay, Fraser
Island, and Townsville). The data from both South Australia and New South Wales are consistent with rare colonisation
events followed by subsequent dispersal via local vectors between sheltered bays. The DNA microsatellite fingerprints
developed for this study can be used to further study connectivity issues between historic and recent outbreaks and this
will assist development of management strategies for incursion populations of Caulerpa taxifolia in Australian waters.

The effect of food type and quantity on egg production of
Acartia sinjiensis

Gusmao, L.F.M.*2and D McKinnon?

! Australian Institute of Marine Science, PMB No 3, Townsville MC Qld 4810
2 School of Tropical and Marine Biology, AIMS@JCU, and Australian Research Council Centre of Excellence for Coral Reef
Studies, James Cook University, Townsville Qld 4811

*fgusmao@aims.gov.au

A series of experiments to evaluate the effect of food type and concentration on Individual egg production
(eggsxfemale*xday™ - efd) of Acartia sinjiensis were conducted. All experiments were carried out in a plankton
wheel at 24°C and 12h:12h light:dark photoperiod. Animals were fed limiting (150 pgCxLitre*) and non-limiting
(1500ugCxLitre) concentrations of the Prasinophyceae Tetraselmis chuii, the Prymnesiophyceae Paviova salina
and Isochrysis aff. galbana, and the Bacillariophyceae Chaetoceros muelleri. In addition, egg production saturation
was estimated for Tetraselmis and Paviova offered in a wide range of concentrations (0-1500pugCxLitre™). Under
non -limiting food conditions, A. sinjiensis produced more eggs when fed Tetraselmis (mean 17.6efd) and Paviova
(14.2efd), and produced fewer eggs when fed Isochrysis (9efd) and Chaetoceros (7.6efd). Under food limiting
conditions, A. sinjiensis could still produce eggs when fed Paviova (3.3efd) and Tetraselmis (1.7efd), but failed
to produce eggs when fed Isochrysis and Chaetocerus. The saturation of egg production was 676ugCxLitre™ for
Tetraselmis and 474ugCxLitre for Paviova. Egg production was positively correlated with female size only
in animals fed Tetraselmis at 1500ugCxLitre?, all other algae and food concentrations were uncorrelated with
female size. Both food type and quantity have a strong effect on the egg production of A. sinjiensis. Among the
algae species tested, Tetraselmis and Paviova seem to be of high nutritious value to A. sinjiensis, as egg production
was promoted even under food limited conditions. In addition, egg production saturates around 500ugCxLitre?,
similarly to other copepod species. These observations have important implications for the understanding of the
dynamics and productivity of this species in costal environments of tropical Australia, and also its potential use
in aquaculture and ecotoxicology.
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Management Effectiveness for Victoria’s System of Marine
National Parks and the Connection Between Monitoring
Programs and Management Objectives

Howe, Steffan* and Dale Appleton

Parks Victoria, Level 10/535 Bourke St, Melbourne 3000 Vic.
showe@parks.vic.gov.au

Effective management of MPA’s relies to a large extent on properly designed and implemented monitoring
programs clearly connected to management objectives. In 2002 a representative sample of Victoria’s unique
marine environments was included in a fully protected system of 13 Marine National Parks and 11 Marine
Sanctuaries. It was the first time in the world that such a highly protected representative system had been
established by a single jurisdiction. The main environmental aim of this system is to maintain biodiversity
and natural processes. At the declaration of the system there was a good, broad understanding of the biota and
habitats in the park system. A major aim of the first phase of the monitoring and research program, as well as
an extensive marine habitat mapping program, was to build a solid baseline to assist with future management.
There are now large datasets available for some of the larger Marine National Parks that have enough time
series to enable more detailed and targeted analyses. Results will aid management directions by building
a greater understanding of ecological patterns in the parks as well as potential impacts of threats to those
patterns. It is expected that additional tools (or indicators) for ecological performance assessment will emerge
from a review of monitoring and marine habitat mapping data.

Origin and effect of nutrients on macroalgal communities of
the Great Barrier Reef

Hurrey, Lucy*!, Susanne Schmidt!, Cath Lovelock!?, Roland Pitcher?

1 School of Biological Sciences, University of Queensland, St Lucia Qld 4072

2 Centre for Marine Studies, University of Queensland, St Lucia QId 4072

8 CSIRO Centre for Marine and Atmospheric Research, PO Box 120, Cleveland QId 4163
l.hurrey@ug.edu.au

Benthic macroalgae are an important component of reef and inter-reefal communities of the Great Barrier
Reef. Macroalgae on the continental shelf may utilise nutrients from upwelling ocean waters or from terrestrial
sources for growth. Consequently macroalgae may be impacted by reduced upwelling due to shifts in the ocean
thermocline as well as increased anthropogenic nutrient inputs associated with climate change. Both reduced
upwelling and increased nutrient inputs can alter the productivity and biodiversity of macroalgal communities.
During CSIRO’s Great Barrier Reef Seabed Biodiversity Mapping Project over 1500 algal samples were
collected from the seabed. Elemental and stable isotopic analyses were carried out on both seabed samples
and additional reefs samples to determine nutrient sources used by macroalgae. These analyses will be used in
conjunction with community mapping to build a predictive understanding of the factors influencing diversity
and distribution of macroalgae and potential changes in these communities with climate change.
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Using EM300 Multibeam Data for Categorising Marine
Benthic Type

Irvine, Tennille!*, Norm Campbell?, John Keesing?, Paul Kennedy? and
Gordon Keith?

1 CSIRO Marine and Atmospheric Research, Private Bag 5, Wembley WA 6913

2 CSIRO Mathematical and Information Sciences, Private Bag 5, Wembley WA 6913

8 Fugro Technical Services, PO Box 515, Balcatta WA 6914

4 CSIRO Marine and Atmospheric Research, Hobart Tasmania, GPO 1538, Hobart Tas 7001

tennille.irvine@csiro.au

In May 2007, a research voyage on the National Marine Facility, Southern Surveyor, was conducted near Perth
in Western Australia. The sampling regime was designed to characterise benthic habitats and measure benthic
biomass and primary productivity, and sediment nutrient fluxes across the continental shelf. During this voyage,
acoustic swath mapping of the sea-bed was collected as 89 tracks by a Simrad EM 300 135-beam echo sounder,
with swath coverage of 150°, covering a depth range of 30 to 180 m. Multibeam backscatter collected during the
voyage has been used to separate and identify benthic habitat types. Work has focused on those backscatter tracks
with corresponding video of the benthos to determine a relationship between backscatter data and sea-bed type as
seen on video. In order to examine the similarities and differences between the backscatter responses, and their
corresponding benthic types, multibeam tracks were divided into contiguous segments of 100 pings. Canonical
variate analysis is used to find linear combinations of the backscatter data at each angle which best separate the
sections, relative to the variation within each section, providing a clustering of the data. Sequences of pings with
consistent CV scores were indentified and analysed, in conjunction with their accompanying video footage, in order
to identify consistent benthos and avoid areas of transitions between habitat types. In summary, the CV plots showed
two main patterns: separation of sand and hard-bottomed habitats along the first canonical variate and further detail
about the benthic type along the second canonical variate depending on the benthos. For the hard-bottomed areas,
decreasing CV2 scores are associated with increasing vegetative or faunal cover. For the sandy areas, increasing
CV2 scores are associated with decreasing ripple definition. Such analyses have resulted in an emphasis on the
presence of five main seabed cover types.

Manta rays as an indicator species of the impacts of climate
change: Creating a predictive model based on movement
patterns, oceanographic conditions and food resources

Jaine, F*%2: Townsend, K'?; Bennett, M3; Weeks, S'?: Richardson, A*®

ICentre for Marine Studies, University of Queensland, St Lucia Qld. 4072

2Moreton Bay Research Station, University of Queensland, Dunwich QId. 4183

3School of Biomedical Sciences, University of Queensland, St Lucia QId. 4072

“Climate Adaptation Flagship, CSIRO Marine and Atmospheric Research, Cleveland,Qld, 4163
®School of Mathematics and Physics, University of Queensland, St Lucia Qld. 4072
f.jaine@ug.edu.au

Manta rays are the largest planktivorous species that feeds within the waters of the Great Barrier Reef and are
the basis of a thriving eco-tourism industry. As a large zooplankton filter feeder, mantas are likely to exhibit
behaviours that are strongly influenced by oceanic conditions. A pilot study has revealed seasonal sightings of
specific individuals on two distinct geographical locations along the Australian east coast (Lady Elliot Island
and North Stradbroke Island). However, no information is currently known regarding where individuals go
during the rest of the year and why they moving in the first place. As oceanic temperatures are expected to rise
2-3 °C by 2070, changes are predicted for zooplankton availability and oceanic currents. As a large bodied
animal, mantas are likely to be one of the first vertebrates in the GBR to be affected by climate change because
of the rapid response of plankton abundance, distribution and timing to upwellings. There is currently no base-
line data on the feeding habits of mantas relative to oceanic conditions, without which, any changes that occur
will not be recognised. This research project is a multi-disciplinary study of the large-scale movements of
mantas, their feeding biology and relationship to plankton communities and oceanographic features, using an
array of highly specialised techniques such as satellite tracking, physical and satellite oceanography, computer
modelling and plankton dynamics. This will be the first ever assessment of how this species will respond to

predicted changes in food availability and oceanographic features due to climate change.
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Feeding habits of Australian Snubfin (Orcaella heinsohni)
and Indo-Pacific humpback dolphins (Sousa chinensis): is
there potential for interspecific competition for food?

Jedensjo, Maria*!and Guido J. Parra’

School of Veterinary Science, University of Queensland, St Lucia Qld 4072
m.jedensjo@ug.edu.au

Australian populations of snubfin and Indo-Pacific humpback dolphins are found in coastal waters of Queensland,
Northern Territory and Western Australia. Along the east coast of Queensland both species use coastal-estuarine
waters extensively, and show considerable overlap in space use when living in direct sympatry. Due to their
similar ecological requirements, it has been suggested that both species might compete when co-occurring.
Competition theory predicts that for potential competitors to coexist, they should exhibit niche differentiation
or resource partitioning in space or time. Differences in feeding habits represent a primary mode of resource
partitioning between two ecologically similar species. To gain insight into their feeding habits, we examined
the stomach contents of 14 snubfin and 9 humpback dolphins stranded and caught incidentally in shark gillnets
along the east coast of Queensland. Our preliminary results indicate that both snubfin and humpback dolphins
are opportunistic-generalist feeders, eating a wide variety of coastal and estuarine fishes and cephalopods.
Pianka’s index of dietary breadth (B) revealed that snubfin dolphins (B = 7.79) feed on a wider variety of
prey than humpback dolphins (B =2.79). Humpback dolphins appear to feed almost exclusively on fish while
snubfin dolphins’ diet also included cephalopods. For snubfin dolphins the cardinal fish (Apogon sp.) was in
total the most important prey in numerical terms followed by the cuttlefish (Sepia sp.), squid (Teuthida sp.)
and the toothpony fish (Gazza sp.). The most numerically important fish prey for humpback dolphins was the
grunts (Pomadasys sp.), followed by the cardinal fish (Apagon sp) and the Smelt-whiting (Sillago sp.). The
dietary results suggest that the two dolphins show partial dietary overlap (0.38). Given their similar body size,
space use and habitat selection we suggest that interference/exploitative competition is plausible, particularly
when both dolphin species co-occur in direct sympatry.

Functional metagenomics of sediment microbial
communities from a hypersaline coastal lagoon

Jeffries, Thomas*?!, Kelly Newton?!, Sophie Leterme?, Justin Seymour?,
Elizabeth Dinsdale?, Ben Roudnew?, Renee Smith?, Laurent Seuront! and
Jim Mitchell*

1 School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001
2 Department of Biology, San Diego State University, San Diego, California USA
Jeff0103@flinders.edu.au

The emerging science of metagenomics allows microbial ecologists to deduce the metabolic gene content and
taxonomic identity of whole uncultured microbial communities. We have applied metagenomics to investigate
how microbial communities change in functional gene content along a naturally occurring and continuous
salinity gradient in the Coorong, a South Australian temperate hypersaline coastal lagoon. Microbial and viral
abundance and community structure has been estimated in porewater using flow cytometry based on particle
size and nucleic acid content. Porewater was analysed for salinity and inorganic nutrients. Microbial and viral
community DNA was extracted and sequenced using novel high throughput sequencing techniques. Coupled
with the increase in microbial and viral abundance along the gradient was an increase in phosphate and nitrogen
concentration. Metabolic gene profiles reveal a functionally diverse microbial community adapted to both
autotrophic and heterotrophic lifestyles in a hypersaline sediment habitat. By analysing the gene content we
will provide insight into how microbial communities adapt to environmental change and stress.
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Parameter estimation techniques in a simple biogeochemical
model using Bayesian methods

Jones, Emlyn'*, John Parslow!, Lawrence Murray? and Eddy Campbell?

! CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart Tas 7000
2 CSIRO Mathematical and Information Sciences, Floreat WA 6014
emlyn.jones@csiro.au

Throughout the past two decades, the connections between physical processes and ecosystems in the marine
environment have been investigated using marine Biogeochemical (BGC) models. These modelling studies
have been used to support management decisions ranging from the effects of global climate change on oceanic
ecosystems, through to the effects of aquaculture in coastal areas. The current state-of-the-art spatially resolved
BGC models are deterministic in nature and rarely accompanied by quantitative estimates of uncertainty in
model parameters or predictions. Parameter estimation techniques are not new to BGC modelling, but have
been limited due to a lack of observations and computational power (especially for spatially resolved models).
With the increasing availability of observations with higher temporal and spatial coverage and resolution from
automated in situ sensors and satellites, there is an emerging opportunity to apply rigorous parameter estimation
techniques to BGC models. Parameter estimation techniques such as simulated annealing and Kalman Filters
have been used previously, but contemporary Bayesian Hierarchical methods offer a new and potentially
powerful approach to address uncertainty. We propose an alternative approach to parameter estimation that
is built upon a stochastic formulation of the traditional BGC model. We discuss the approach and present
promising initial results from a simple model, using synthetic data. We assess the potential to extend these
techniques to more complex, spatially resolved, BGC models.

Heavy metal toxicity of kidney and bone tissues in South
Australian bottlenose dolphins

Lavery, Trish J*!, Kemper, Catherine M?, Sanderson Ken?, Schultz,
Christopher G3, Coyle P*, Mitchell James G*, Seuront L*

1School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001

2 South Australian Museum, North Terrace, Adelaide SA 5000

8 Nuclear Medicine, PET and Bone Densitometry, Royal Adelaide Hospital, North Terrace, Adelaide SA 5000
# Institute of Medical and Veterinary Science, North Terrace, Adelaide SA 5000
Trish.Lavery@flinders.edu.au

Metallothioneins (MT) concentration, renal damage, and bone malformations were investigated in 38 adult
Tursiops aduncus carcasses to determine any associations with cadmium, copper, zinc, mercury, lead and
selenium. Significantly higher concentrations of cadmium, copper, and zinc in the liver were observed in
dolphins showing evidence of more advanced renal damage. No significant differences in metal or selenium
concentrations in the liver were observed between groups differing in level of bone malformations. Some
dolphins displayed evidence of toxicity and knowledge of metal toxicity pathways were used to elucidate the
cause of these abnormalities. Two dolphins had high metal burdens, high MT concentrations, renal damage,
and evidence of bone malformations, indicating possible severe and prolonged metal toxicity. One dolphin
showed evidence of renal damage, but the lack of any other symptoms suggests that this was unlikely to be
caused by metal toxicity. We recommend examining a range of metal toxicity symptoms simultaneously to aid
in distinguishing metal toxicity from unrelated aetiologies.
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Morophological Flexibility of Cocconeis sp. Nanostructure
along a Natural Salinity Gradient

Leterme, Sophie C! 2; Prime, Eloise*!; Ellis, Amanda V.3; Mitchell, Jim
G.%; Seuront, Laurent® 2

1 School of Biological Sciences, Flinders University, Adelaide, South Australia

2 QOceanography, Aquatic Sciences, South Australian Research and Development Institute, Henley Beach, South Australia
8 School of Chemistry, Physics and Earth Sciences, Flinders University, Adelaide, South Australia
prim0021@flinders.edu.au

Diatoms possess a silica frustule decorated with unique patterns of nano-size features. Here, we show for the
first time from in situ samples, that the size of the nano-pores present at the surface of a diatom species varies
with fluctuating salinity levels. The reduction of the nanopores size with decreasing salinity is in accordance
with previous laboratory experiments. In particular, our results suggest that diatoms compensate the decrease
in diffuse layer by modifying their pore size in order to maintain an equal diffusion capacity at any salinity. By
doing such, diatoms guarantee that they will always be able to absorb the same amount of nutrients whatever
the salinity. These results suggest that the overall ecological success of diatoms, and their ability to react to
environmental changes, may be associated with their capacity to modify the morphological characteristics of
their frustules.

South Australia Marine Parks Information Tool (SAMPIT) for
community engagement and zoning plans

Loisier, Aude*, Sarah Bignell, Gary Joyce, Fab Graziano, Phil Hems,
Bryan McDonald

Department for Environment and Heritage, Coast and Marine Conservation Branch, 1 Richmond Road, Keswick SA 5035
loisier.aude@saugov.sa.gov.au

In January this year the South Australian government released outer boundaries for a network of 19 new
multiple-use marine parks within State waters. The parks form a linked network from border to border and
include examples of marine habitats from all of the eight Marine Bioregions identified for South Australia.
With the outer boundaries now finalised, we are moving forward to develop the internal zones and plans for
management by 2011. In this context, the South Australia Marine Parks Information Tool (SAMPIT) has
been developed to gather from the public detailed spatial information on the patterns of human uses in the
marine environment. Being available online, SAMPIT allows connecting to a larger segment of the public
for an effective community engagement whilst developing the marine parks draft zoning plans. SAMPIT
provides essential spatial information on the community uses which will be overlaid with irreplaceable areas
for conservation of marine biodiversity and habitats. This overlay will enable us to identify overlaps and/
or spatially-distinct areas which will help plan for the management zones of each marine park. The road test
during the boundary release consultation helped us capture preliminary information on marine uses. This
information was analysed and we will try to demonstrate the use of these early results to draft SA marine
parks zoning plans. Although it is anticipated that this mapping exercise will enable to plan effective zoning
for marine parks, we will identify some limitations of SAMPIT and use pilot testing to improve its use in the
actual zoning phase. We will highlight the challenge of sorting through GIS/mapping induced errors and the
veracity of people’s information whilst demonstrating potential achievements for effective zoning by ensuring
marine connectivity within and across marine parks.
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Is compensatory dynamic in ecological communities the
rule ? Example from coastal wintering shorebirds in France
(1984-2004)

Luczak, Christophe*!? and Jean-Yves Barnagaud?

! Université Lille 1, Station Marine, Laboratoire d’Océanologie et de Géosciences - UMR CNRS 8187 LOG, 28 avenue Foch, BP 80,
F-62930 Wimereux, France
2 Université d’Artois, [UFM, centre de Gravelines, 40, rue Victor Hugo, F-59820, Gravelines, France

¥ CEMAGREEF, Domaine des Barres, 45290, Nogent sur Vernisson, France

There has been a controversy about the relative importance of competition-driven community regulation versus
abiotic influence such as temperature. Are community sizes driven primarily by changes in the abundance
of co-occurring competitors (compensation) or do most species have a common response to environmental
factors (synchrony)? Community variability is usually described following a dual scheme, including on the
one hand compositional variability, and on the other hand aggregate variability. We studied the relationships
between these two aspects of variability using shorebird communities wintering on the French Atlantic coast at
several spatial scales from 1984 to 2004. Compensation was tested using the variance-ratio method. Contrary
to our expectations, compensatory dynamic appeared rare, whatever the spatial scale. The species within
shorebird communities seemed to vary in synchrony, particularly during cold events as those that occurred in
1987 and 1997. At a local scale, the dominance of few species that have similar behaviour facing cold events
could explain the synchrony observed. These results are opposite to studies that consider compensation in
communities as a rule.

Using a Hybrid Zone to study Selection in action: Macoma
sSpp. in northwest Europe

Luttikhuizen, Pieternella

Royal Netherlands Institute for Sea Research, Den Burg, The Netherlands
Sven Lovén Centre for Marine Research, Stromstad, Sweden
luttik@nioz.nl

Hybrid zones are helpful natural settings for studying selection in action, because the permeability of a hybrid
zone for genetic loci gives an indication of the loci’s selective attributes. We make use of a young hybrid zone
to study selection across the genomes of the bivalves Macoma balthica balthica and M. b. rubra. The hybrid
zone studied is in northwest Europe, between the Baltic Sea and North Sea. So-called ‘genome scans’ based on
AFLP (amplified fragment length polymorphisms) are used to characterize the hybrid zone in a genetic sense.
Then, the selective nature of other traits are examined against this background, including shell colour and shell
shape.
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Exploring the synergistic effect of two climate change
stressors (ocean warming and acidification) on life stages of
a seastar Patiriella regularis

McElroy, David J* and Maria Byrne

School of Anatomy, University of Sydney, NSW 2006
djmac@anatomy.usyd.edu.au

Atmospheric carbon dioxide concentration has been rising since the industrial revolution at a rate 100 times
faster than at the end of the last ice age. This has resulted in the dual warming and acidification of the ocean, a
process that will continue throughout the next century. Coastal NSW waters are likely to be a climate change
hotspot, experiencing greater temperature increases than global averages predicted by the Intergovernmental
Panel on Climate Change. Literature review reveals that many calcifying organisms will be negatively
affected by pH and temperature. Unfortunately there is a paucity of information that is multi-factor and/or
investigating non-calcifying organisms. This work aims to fill that gap. Using IPCC (2007) predictions for
the year 2100 non-calcifying embryos of the exotic seastar Patiriella regularis were orthogonally subjected to
increased temperature and decreased pH and scored at multiple embryonic stages. High temperature (+4°C
above ambient), but not pH was found to significantly decrease percentage normal cleavage, hatching and
development to early bippinaria larvae stage. This suggests that echinoderms with non-calcifying larvae
may fare better than their calcifying counterparts. These results have potential implications for evolutionary
performance and the structure and composition of future ecological communities. Further work is proposed
to (1) investigate temperature/pH synergies on adult P. regularis physiology and (2) repeat the entire process
with more non-calcifying species.

A latitudinal study of primary production during a shelf-scale
winter phytoplankton bloom

McLaughlin, James*!, Martin Lourey*, Ming Feng?, Peter Thompson?

1 CSIRO Marine and Atmospheric Research, Private Bag 5, Wembley WA 6014
2 CSIRO Marine and Atmospheric Research, GPO Box 1538, Hobart Tas. 7001
James.Mclaughlin@csiro.au

The southward flow of the Leeuwin Current blocks coastal upwelling off Western Australia so nutrient concentrations
and rates of pelagic primary productivity are lower than those along western margins of the other southern hemisphere
continents. Despite this, there is a shelf-scale winter increase in chlorophyll a biomass above summer levels. The
mechanisms that drive this seasonal chlorophyll accumulation are not clear, but it coincides with the increased
autumn/winter flow of the Leeuwin Current. We investigated shelf scale variations in primary productivity at the
beginning of the winter chlorophyll accumulation to identify the spatial dynamics and environmental factors that
generate these variations (and potentially drive the seasonal evolution of chlorophyll). A series of onshore-offshore
transects (undertaken everydegree of latitude) were sampled from Northwest Cape (22° S) to Cape Leeuwin (34°S)
aboard Southern Surveyor voyage SS04/07. There were no significant differences between rates of depth integrated
primary productivity across the shelf (p=0.34) due to the shallower integration depth at inner shelf stations. Primary
productivity normalised to chlorophyll a concentration was significantly (p<0.001) higher (30.3 mg C mg Chl a* d%)
on the shelf than further off shore (14.3 and 18.5 mg C mg Chl a* d*! for the Leeuwin Current and offshore stations
respectively). Rates of depth integrated primary productivity were evenly distributed with latitude (p=0.16), although
there were some variations in primary productivity efficiency (chlorophyll a normalised primary production) with
latitude (p=0.03). There were no significant differences (p=0.10) in primary production between depth intervals in
the upper 50m of the water column. However, at sufficiently deep stations light limits the rate of primary productivity
in samples collected around 100m (which were significantly (p<0.001) lower than samples collected at shallower
depths). Overall, ~40% of the variations in primary production were driven by variations in biomass. Water mass,
temperature, light intensity and mixed layer depth also appear to contribute to the spatial distribution of primary
production in this first large scale study of autumn/winter productivity dynamics off WA.
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The Distribution of Key Zooplankton Taxa in the Southern
Ocean: The SO-CPR Atlas

McLeod, David*?, Kunio Takahashi®, Graham Hosie*!, John Kitchener?
and the Southern Ocean Continuous Plankton Recorder Team

! Australian Antarctic Division, Department of Environment, Water, Heritage and the Arts, Kingston, Tas. 7050
2 Climate Adaptation Flagship, CSIRO Marine and Atmospheric Research, Cleveland Qld, 4163
® National Institute of Polar Research, 9-10, Kaga 1-chome, Itabashi-ku, Tokyo 173-8515, Japan

Zooplankton are crucial components in Southern Ocean food webs due to their sheer abundance forming the basis
of the pelagic food chain. Understanding the distribution of key zooplankton in the Southern Ocean is of particular
importance as this region is expected to demonstrate extensive changes in plankton communities due to changes in
the environment. The Continuous Plankton Recorder (CPR) been used since the 1930s in the North Atlantic and
has been proven to be a cost-effective tool for rapidly obtaining synoptic maps of zooplankton communities over
ocean scales. The SO-CPR Survey has operated successfully in the Southern Ocean since 1991 and now involves
Australia, Japan, Germany, New Zealand, United Kingdom, USA, and Russia plus members of the Latin American
Census of Antarctic Marine Life (LA-CAML) Consortium of Brazil, Uruguay, Argentina, Chile, Peru, Ecuador
and Venezuela. The SO-CPR Survey has documented the distribution and abundance of zooplankton communities
including over 200 taxa. The Survey can serve as a reference for other monitoring programmes such as those run by
CCAMLR and will be an integral component of the developing Southern Ocean Observing System (SOOS). It has
been instrumental in providing baseline data on zooplankton communities that were previously poorly understood.
Distributional data have been used by CCAMLR in its bioregionalisation studies of the Southern Ocean. The SO-
CPR Survey is publishing the first detailed atlas of Southern Ocean zooplankton species distribution. The SO-CPR
Atlas will consist of a series of maps describing the distribution and abundance of the most common zooplankton
taxa from over 19 years of data, as well as background of the survey and some of the key findings from the survey
thus far. The SO-CPR Atlas will operate as a reference to scientists and marine managers as well as inform work on
bioregionalisation in the Southern Ocean.

The Australian Integrated Marine Observing System

Meyers, Gary*!, Jo Neilson*!, Marian McGowen*?!, Katy Hill*!, Simon
Allen*! and IMOS Facility and Node Leaders

IMOS Office, University of Tasmania, Private Bag 110, Hobart TAS 7001

The Integrated Marine Observing System (IMOS) is a capability supported by the Australian Government
through the National Collaborative Research Infrastructure Strategy (NCRIS). NCRIS and 10 operators
including Universities and government agencies have provided nearly $100M to develop the capability. It is a
nationally distributed set of equipment that collectively will contribute to meeting the needs of marine research
in both open oceans and coastal oceans around Australia. The overarching scientific rationale for IMOS is to
support research on predicting the role of the oceans in the climate system and on understanding of the impacts
of the East Australia Current and the Leeuwin Current on shelf-ecosystems. In particular, if sustained in the
long term, IMOS will permit identification and management of climate change in the marine environment.
The infrastructure also contributes to Australia’s commitments to international programs of ocean observing
and international conventions, such as the 1982 Law of the Sea Convention that established the Australian
Exclusive Economic Zone and the United Nations Framework Convention on Climate Change. IMOS is made
up of nine national facilities that collect data, using different components of infrastructure and instruments,
and two facilities that manage and provide access to data and enhanced data products, one that assembles
remotely sensed satellite data and the electronic Marine Information Infrastructure that provides access to all
IMOS data streams in a web-based, interoperable framework. The observing facilities include three for the
open (Bluewater) ocean (Argo Australia, Enhanced Ships of Opportunity and Southern Ocean Time Series),
three facilities for coastal currents and water properties (Moorings, Ocean Gliders and HF Radar) and three
for coastal ecosystems (Acoustic Tagging and Tracking, Autonomous Underwater Vehicle and a biophysical
sensor network on the Great Barrier Reef). Additional information on IMOS is available at the website (http://
WWW.imos.org.au).
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Light attenuation, Phytoplankton and Epiphyte diversity as
a function of Water quality in post Flood and recolonising
Seagrass Habitats

Milham-Scott, Deborah*'2, Peter Bell* and Phillipa Uwins?

! Department of Chemical Engineering, The University of Queensland, St. Lucia Qld 4072
2 Centre for Microscopy and Microanalysis, The University of Queensland, St. Lucia QId 4072
DMilham@usc.edu.au

Predictive coastal management techniques are required globally to meet water quality targets and combat
elevated nutrient and sediment loads that result from anthropogenic activity and affect marine life from
microalgae to marine mammals. Physical, chemical and biological water quality parameters were monitored
intensively along an environmental gradient to establish a baseline dataset, to identify key parameters as drivers
of change to the density and diversity of phytoplankton and seagrass epiphytes and to test for differences between
near and offshore habitats. Pre-flood, Chl a, Secchi depth, SRP and pH were identified as key determinants
of phytoplankton assemblage structure however post flood data supported a nitrogen limited phytoplankton
system where changes to assemblage structure occurred at near and offshore zones and cell density increased
(e.g. C. closterium 34 to 648 cells/mL, Pseudonitzschia sp. 2.0 to 320 cells/mL, Thalassionema frauenfeldii
4.3 to 156 cells/mL and dinoflagellates 4.0 to 116 cells/mL). Indicator phytoplankton species for near shore
(Chaetoceros sp., Cylindrotheca closterium, Thalassionema nitzschioides and Thalassiosira sp.) and offshore
zones (Rhizosolenia sp. and Guinardia sp.) were identified. Image analysis of scanning electron micrographs
and identification of epiphytes on Zostera capricornii, Halodule uninervis, Halophila ovalis, Halophila
spinulosa and Halophila decipiens also revealed NO_as a key determinant of change to epiphyte assemblage
structure. Useful relationships for marine managers were derived where first, percentage light reduction to the
seagrass leaf surface can be calculated as a function of epiphyte load measured as either dry weight, Chl a or cell
density using artificial seagrass and second, where minimum seagrass compensation depth (Z ) can be derived
from a known Secchi depth (Z ) or light attenuation coefficient (K ). The environmental links established
and identified as drivers of change to biodiversity, economise future research effort and provide predictive
management tools. Consequently, catchment and coastal activities such as dredging, canal development and
construction, with the potential to increase nutrient and sediment loads, can be scheduled at times least likely
to adversely impact the near shore marine ecosystem and therefore improve the balance between growth and
sustainability.

Seasonal variation in Mussel Spatfall at Cockburn Sound
Montelli, Luciana

Defence Science and Technology Organisation, Lorimer, Fishermans Bend 3207 Vic
lou.montelli@dsto.defence.gov.au

Biofouling is an ongoing problem for ships and submarines, causing damage to internal cooling systems and
causing higher fuel consumption resulting in increased running costs. Of particular interest is the presence
of mussel spatfall which represents an important component of the biofouling assemblage. In an attempt
to address this problem, it was decided to monitor spatfall. The site chosen was HMAS Stirling located on
Cockburn Sound, which provides a sheltered coastal embayment situated south of the Swan River opening
and Fremantle harbour, bounded by Garden Island to the west and the mainland to the east. Three sites were
selected; Parkes Wharf, the Diamantina Pier and small ships harbour. Settlement ropes were hung at each site
and replaced on a monthly basis. Mussel spatfall for each settlement rope were recorded from three different
sections of the rope from May 2004 to May 2007 to determine whether any seasonality in spatfall was evident.
The results indicate that the highest levels of spatfall occurred from June through to October, with a peak in
August. Overall, spatfall decreased markedly for each year from 2004. This may be attributable to El Nino and
its effects on the Leeuwin Current, known to strongly influence the coastal waters of the Western Australian
coastline, including Cockburn Sound. Further monitoring is being carried out to determine spatfall numbers in
an attempt to assess any further trends that may be associated with El Nino.
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Cross-shelf Processes off the Coast of NSW; Preliminary
Results from the NSW IMOS Array

Morris, Bradley*!4, Moninya Roughant#, lain Suthers?* and Tim
Pritchard®*

! Coastal Oceanography Lab, School of Maths and Statistics, University of New South Wales, Sydney
2 Biological Earth and Environmental Sciences, University of New South Wales, Sydney

8 NSW Department of Environment and Climate Change, NSW

4 Sydney Institute of Marine Science, Sydney

b.morris@wrl.unsw.edu.au

The NSW IMOS array currently consists of three moorings in a shore normal line across the shelf off Bondi,
NSW in 65, 100 and 140m of water. Each of the moorings consists of an upward looking ADCP and a
thermistor string throughout the water column. The mooring array is complimented by monthly hydrographic
and plankton sampling at the 25, 50, 100, 125 and 140m isobaths in a shore-normal line off Port Hacking NSW.
Together these components form the NSW IMOS national reference array. IMOS deployments commenced
in June 2008, complimenting the existing Sydney Water Ocean Reference Station and the long term DECC
hydrographic sampling program. The array is designed to capture key continental shelf edge processes such as
slope water intrusions and encroachments of the East Australian Current (EAC), and the biological response
to such events. It is well known that meso-scale variability in the EAC is high which provides challenges for
forecasting and prediction along the coast of SE Australia. This data set will aid in constraining the Bluelink
forecasts. Preliminary results will be presented identifying the cross shelf structure of the EAC eddy field and
slope water intrusions with the associated biological response.

Application of X Band Radar to Near Shore Research

Mortimer Nick*, Graham Symonds and Jim Gunson

CSIRO Marine and Atmospheric Research, Underwood Avenue, Floreat WA 6014
nick.mortimer@csiro.au

X band radar is used extensively to image surface gravity wave fields in an offshore context with research
radars and commercial products such as WAMOS. We present the benefits and limitations of integrating X band
radar into our near shore research. The radar data are gridded with 10m horizontal resolution and cross spectral
analysis of time series of radar intensity at spatially separated locations can be used to estimate frequency (o)
and wavenumber (k) characteristics of the surface wave field with a horizontal resolution of order 40m, out to a
radius of 2-3km from the radar. In the nearshore the linear dispersion relationship, o* = gk tanh kh, is then used
to estimate local water depth (h), along with 40m horizontal resolution. Features such as reefs, sandbars and
rip currents are also clearly visible using time averaged images. The radar has been deployed at two locations
in Western Australia, one a complex reef environment and the other a relatively alongshore uniform beach
with a single offshore sandbar. In both cases in situ measurements of waves and currents have also been made
and data from both sites will be presented. Computer models such as Xbeach and SWAN have been applied to
simulate waves and currents in these regions. The measurements are used to assess the ability of these models
to simulate the hydrodynamics. The aim of the project is to develop a nearshore forecasting capability using a
hydrodynamic model forced by winds, tides and waves.
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The Mediterranean Sea urchin paradox: The lack of myco-
sporine like amino-acids as protection against UV radiation

Nahon, Sarah**?, Audrey Marie Pruski2, Christian Nozais®, Martin

Desmalades!?, Karine Escoubeyrou, K, Frangois Charles'?

! UPMC Univ Paris 06, UMR 7621, LOBB, Observatoire Océanologique, F-66651, Banyuls/mer, France
2 CNRS, UMR 7621, LOBB, Observatoire Océanologique, F-66651 Banyuls/mer, France

% Institut des Sciences de la Mer de Rimouski (ISMER), Université du Québec a Rimouski, 310 Allée des Ursulines, Rimouski, QC,
Canada, G5L 3A1

sarah.nahon@obs-banyuls.fr

There is a general consensus that ozone-related increases in solar UV-B radiation can negatively affect aquatic
species. In the Mediterranean Sea, water clearness enables deep UV-B penetration meaning that coastal
ecosystems are particularly exposed to damaging levels of solar UV radiation. Organisms have evolved
several strategies to protect themselves against the deleterious effects of UV (i.e. avoidance, protection and
repair). Among these strategies, cover protections (external shells, spines and tests...) are widespread in many
benthic invertebrates. Nevertheless, their gametes and early life stages lack any outer protection that could
shield UV during their planktonic development. Sunscreen compounds such as mycosporine like amino-
acids (MAAs) represent another possible defense mechanism against solar UV that is widespread used by
marine organisms. MAAs are produced by autotrophic organisms and absorb very efficiently the energy of UV
radiation. Heterotrophic organisms acquire these compounds through symbiosis or nutrition and may ensure
the protection of their offspring in accumulating high amounts of MAAs in their eggs. The aim of this study
was to investigate the presence of MAAs in tissues and eggs of two species of Mediterranean sea urchins and to
define the trophic relationship between autotrophic producers of MAAs and sea urchins. MA As were separated
and quantified by reverse phase HPLC and the stable isotope (6C13 and dN15) approach has been used to
define the food web structure. The green and brown algae contained negligible amounts of MAAs, conversely
to red algae and biofilm. Both species of sea urchin contained negligible amount of MAAs in their tissues and
eggs whereas their 613C values suggested that red macroalgae were their principal sources of food. Laboratory
observations confirmed their preference for calcareous algae. The absence of MAAs in the sea urchins cannot
be explained by depletion in their diet. It thus will be important to determine the ability of Mediterranean Sea
urchins to assimilate and to metabolize MAAs.

Impact of salinity on viral morphological diversity

Newton, Kelly*, Tom Jeffries, Justin Seymour, Sophie Leterme, Jim

Mitchell and Laurent Seuront

School of Biological Sciences, Flinders University, GPO Box 2100 Adelaide SA 5001
kelly.newton@flinders.edu.au

Salinity is an important factor in determining viral community structure. To date no examination of viral
morphological change in response to increasing salinity has been carried out in a natural continuous aquatic
ecosystem. The Coorong is a haturally occurring continuous coastal lagoon system situated at the termination of
the Murray River in South Australia exhibiting increasing salinity, from estuarine to hypersaline, with distance
from the river mouth. Thus our aim was to investigate the impact of increasing salinity on the viral community,
specifically abundance and diversity using morphology as a proxy measure for diversity. Water was collected
from four sites, ranging from 38 PSU to 146 PSU. Viral and bacterial abundance was determined using flow
cytometry, viral morphological diversity determined via Transmission Electron Microscopy (TEM) and water
analysed for chlorophyll a, inorganic nutrients, organic and inorganic particulate matter. Viral and bacterial
abundance was found to increase with salinity in accordance with previous results. Morphological diversity
was found to increase with salinity also, indicating increased bacterial abundance leads to a plethora of viral
hosts thus allowing for increased diversity of viral morphotypes. This research is the first, to the authour’s
knowledge, to study change in viral morphology in relation to salinity in an environment with a continuous
naturally occurring salinity gradient. This is also the first study to show increasing viral morphological diversity
in response to salinity. The results obtained in this study can be used to determine likely effects salinity change
may have on the naturally occurring viral community in other waterways of significance.
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Introducing OzCoasts
OzCoasts team*?, Sharples, C3, Skene, D* and Mount, R3

! Marine and Coastal Environment Group, Geoscience Australia, Canberra ACT

2 Information Development and Analysis Project, Geoscience Australia, Canberra ACT

% Spatial Sciences Group, School of Geography & Environmental Studies, University of Tasmania, Hobart Tas.
4 Geospatial and Earth Monitoring Division, Geoscience Australia, Canberra ACT

Scientists, natural resource managers, policy makers and community members now have access to the
OzCoasts website (www.0zcoasts.org.au). Previously called OzEstuaries, and used in more than 180 countries,
territories, colonies and dependencies, the website now provides access to even more coastal and estuary
data and information. Maps, images, reports and data can be downloaded from the site to assist scientists,
natural resource managers and policy makers with estuary and coastal management. The site consists of seven
inter-linked modules: Search Data, Conceptual Models, Coastal Indicators, Geomorphology & Geology,
Environmental Management, NRM Reporting and a new Coastal Sensitivity module. The Coastal Sensitivity
module contains two nationally consistent maps (coastal geomorphology and sensitivity) developed by a
University of Tasmania team for the Department of Climate Change. The interactive maps are in the format of
segmented lines wherein each line segment identifies distinct coastal landform types using multiple attribute
fields that describe important aspects of the geomorphology of the coast or the sensitivity to the potential
impacts of climate change and sea level rise (including shoreline erosion). In addition, there is a tool whereby
advanced users can search the data to address specific questions. The line map format is termed a “Smartline”
and is a based on the approach that has been used in Tasmania and now expanded to incorporate the broader
range of coastal landforms found around Australia. The OzCoasts website was designed with input from well
over 100 scientists from more than 50 agencies including government, universities, private industry and the
National Estuaries Network.

Micoscale Sampling in the Ocean

Paterson, James*!, Mathilde Schapiral?, Jim Mitchell!, Laurent Seuront!

! Flinders University of South Australia, School of Biological Sciences, Adelaide, SA 5001
2 Rhodes University, Department of Zoology and Entomology, Southern Ocean Group, ZA-6140 Grahamstown, South Africa

james.paterson@flinders.edu.au

Microscale sampling is critical in understanding the viral and microbial dynamics at their ecologically relevant
scales under both mixed and stratified conditions. However it is still extremely difficult to sample at the
microscale in most ecosystems, due to the limitations of existing pneumatically-operated samplers. The
development of microscale samplers suitable in almost all environment types would then be a major step forward
in microbial ecology. We then describe hydraulically-operated microscale samplers that are autonomous and
versatile, in which allow a single operator to sample up to 20 samples of 60 ml and 100 samples of 800 ul at 5
cmand 1 cm resolution, respectively. The samplers were tested in South Australian waters at several interfaces
related to reefs and seagrass beds. Abundance and community composition of viruses and autotrophic and
heterotrophic bacteria were determined using flow cytometry and comparisons between interface types were
carried out. Microscale profiles of viruses and autotrophic and heterotrophic bacteria varied in abundance
and composition at different interfaces and exhibited enormous variability at the centimetre-scale even under
well mixed conditions. A major achievement of these samplers is their ability to be used anywhere, due to
the system being created as an autonomous “package” that is light and easy to handle. These devices have
shown a considerable amount of variability in the structure of viral and microbial communities, and open new
perspectives in aquatic microbial ecology through the creation of opportunities for microscale sampling to
occur in seldom studied environments.
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Oceanographic observations of continental shelf and slope
waters using autonomous ocean gliders

Pattiaratchi, Charitha*, Ben Hollings and Mun Woo

Australian National Facility for Ocean Gliders, School of Environmental Systems Engineering, The University of Western Australia
chari.pattiaratchi@uwa.edu.au

Ocean gliders are autonomous vehicles designed to operate in water depths up to 1000 m. By changing its
buoyancy, the glider is able to descend and ascend. This momentum is converted to forward motion by its wings.
Pitch adjustments are made by moving an internal mass (battery pack) and steering is done using a rudder and/
or battery packs. Moving at an average horizontal velocity of 25 - 40 cm s the glider navigates its way to a
series of pre-programmed waypoints using GPS, internal dead reckoning and altimeter measurements. The
gliders are programmed to provide data through satellite communication when it is at the surface and it is also
possible to control the path of the glider during its mission. Depending on the type of glider and the number of
vertical ‘dives’, the endurance of a glider ranges between 1 and 6 months. The Australian National Facility for
Ocean Gliders (ANFOG) has been established as part of the Integrated Marine Observation System (IMOS)
for Australia. ANFOG will develop a fleet of gliders using two different types of gliders. The Slocum glider is
designed to operate to a maximum depth of 200m and a maximum endurance of 30 days, whilst the Seaglider is
able to operate to a maximum depth of 1000m and a maximum endurance time of up to 6 months. Both gliders
will have the same suite of sensors to measure conductivity (for salinity), temperature, dissolved oxygen,
fluorescence, turbidity and CDOM (dissolved organic matter) with depth. In this presentation, operation of the
gliders will be highlighted using deployments of the gliders from the entrance to Spencer Gulf and the shelf
waters off Sydney (NSW) and Fremantle (WA).

Using southern right whale data from the Great Australian
Bight Marine Park to teach scientific and conservation
principles in schools

Pirzl, Rebecca!, Kieran Lawton?, Saras Kumar*? and Simon Clark?

1 Aspect Ecology, 20 Menuggana Road, Fern Tree Tasmania 7054
2 Department for Environment and Heritage, PO Box 22, Port Lincoln SA 5606
kumar.saras@saugov.sa.gov.au

Southern right whales visit the southern Australian coast in winter to breed. The Great Australian Bight Marine
Park (GABMP) was established to protect calving southern right whales, and the species has been researched
in the GABMP for many years. The GABMP (collaboratively managed by the South Australian Department
for Environment and Heritage and the Australian Department of Environment, Water, Heritage and the Arts)
commissioned an educational resource for teachers, in order to make use of scientific and conservation
management information in an educational setting. The package, “Whales, scientists and marine parks”
specifically aims to develop students’ understanding of southern right whales, their conservation requirements,
and the role of science and marine parks in conservation through activities using real scientific data applied
to real conservation questions. The package is unique in that southern right whale research data, including
images and information on the breeding and movements of individual whales are used for student learning and
activities.
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IMOS Data Management
Proctor, Roger*! and the eMII team

! electronic Marine Information Infrastructure, University of Tasmania, Private Bag 21, Hobart Tas. 7001
roger.proctor@utas.edu.au

The Integrated Marine Observing System (IMOS, www.imos.org.au), an AU$100m 5-year project, is a
distributed set of equipment and data-information services which collectively contribute to meeting the needs
of marine climate research in Australia. The observing system provides data in the open oceans around Australia
out to a few thousand kilometres as well as the coastal oceans through 11 facilities (Argo Australia, Ships of
Opportunity, Southern Ocean Automated Time Series Observations, Australian National Facility for Ocean
Gliders, Autonomous Underwater Vehicle Facility, Australian National Mooring Network, Australian Coastal
Ocean Radar Network, Australian Acoustic Tagging and Monitoring System, Facility for Automated Intelligent
Monitoring of Marine Systems, eMarine Information Infrastructure and Satellite Remote Sensing) and 5 nodes
(Blue Water, Great Barrier Reef Ocean Observing System, New South Wales IMOS, Southern Australia IMOS
and Western Australia IMOS). The data, a combination of near real-time and delayed mode, are made available
to researchers through the electronic Marine Information Infrastructure (eMII). eMlII utilises the Australian
Academic Research Network (AARNET) to support a distributed database on OPeNDAP servers hosted by
regional computing centres. IMOS instruments are described through the OGC Specification SensorML and
most data is in CF compliant netcdf format. Metadata, conforming to standard ISO 19115, is automatically
harvested from the CF-compliant NetCDF files and the metadata records catalogued in the OGC GeoNetwork
Metadata Entry and Search Tool (MEST). Data discovery, access and download occur via web services through
a web portal and tools for the display and integration of near real-time data are in development.

Cryptic invasion and hybridization between native and
invasive Mytilus mussels in Australia

Riginos, Cynthia*, Jolene Wong, Gwendolyn K. David

School of Biological Sciences, University of Queensland, St. Lucia Qld 4072
c.riginos@ug.edu.au

Mussels in the genus Mytilus are common worldwide in temperate coastal regions. However, different species
are virtually indistinguishable by morphology, therefore genetic tools are required to reliably identify species.
The Mediterranean mussel, Mytilus galloprovincialis, has been introduced to many regions of the world,
sometimes with devastating ecological consequences (earning it the title of one of the world’s 100 worst
invasive species). Genetic work on Australian mussels has yielded conflicting species assignations, with some
evidence for a native species and some evidence that Australian mussels are the introduced M. galloprovincialis.
Drawing upon mtDNA and nuclear markers, we argue that both introduced M. galloprovincialis and a native
species are present in Australia and likely to be interbreeding. We also survey populations along the east coast
of Australia, across a variety of habitats (exposed, estuarine, natural substrate, harbors and marinas, etc), to
explore whether species segregate by habitat or location (such as distance from likely points of introduction).
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Production and transport of particulate matter in a regional
current system adjacent to a fringing coral reef

Rousseaux, Cecile*!, Anya M Waite!, Ryan Lowe? and Peter A Thompson?®

1 School of Environmental Systems Engineering, University of Western Australia, 35 Stirling Hwy, Crawley WA 6009
2 School of Earth and Environment, University of Western Australia

8 CSIRO Marine and Atmospheric Research, GPO Box 1538, Hobart Tas. 7001

rousseau@sese.uwa.edu.au

Recent studies have suggested that reefs may rely on importation of particulate matter from the adjacent ocean
to sustain their high productivity. Here we examine cross-shelf gradients and transport of particulate organic
matter and primary production in the Leeuwin Current system adjacent to Ningaloo Reef, Western Australia.
Particulate matter, nutrient uptake rates and phytoplankton abundance and diversity (based on HPLC) were
sampled in May and November 2008 along an 18km-transect running from the Ningaloo reef slope to the 500
m isobath. Phytoplankton concentration was much higher in May (~1 ug/L) than in November 2008 (~0.2
ug/L). In May 08 the phytoplankton community was dominated by diatoms with 10X greater concentration
offshore (0.182 pg fucoxanthin/l) than close to the reef (0.02 pug fucoxanthin/l). This onshore-offshore gradient
was still observed in November 2008 but the chlorophyll maximum was moved to ~2km off the reef. We
also observed f-ratios of ~0.5 which is the highest values that have been observed in this region. This would
suggest that new production peaks in autumn due to Leeuwin Current acceleration and not in summer during
the upwelling season as expected.

Effects of Seasonal Climate Variability on Vessel Diameter
and Density of Avicennia marina

Santini, Nadia* and Catherine Lovelock

Centre for Marine Studies University of Queensland, St Lucia Qld 4072
ugnsanti@ug.edu.au

Understanding the responses of trees to environmental conditions is essential for predicting the effects of
climate change on forest productivity. Tree rings are widely used to estimate the response of tree growth
to past environmental conditions. However the growth rings in tropical trees, including mangroves are not
necessarily annual and have not been observed to exhibit a predictable relationship with climatic conditions.
We propose that wood structure, and in particular vessel diameter and density, may provide an accurate measure
of tree response to environmental conditions. Vessel diameter and density reflect the trade-off between the
risk of water transport and that of cavitation and loss of xylem conductivity. The phenomenon of cavitation
occurs when a gas bubble forms in xylem vessels under tension. Expansion of the gas bubble obstructs the
conductivity of xylem. Numerous, narrow vessels provide the plants with protection against cavitation in
suboptimal environmental conditions, however they also reduce hydraulic conductivity and thus productivity.
Alternatively, fewer, larger diameter vessels are more susceptible to cavitation but provide higher conductivity.
We measured variation in xylem vessel diameter and density in the mangrove Avicennia marina with variation
in seasonal temperature and precipitation at the Firth of Thames in the North Island, New Zealand in forests of
differing ages. Preliminary results indicate wider vessels correlate with seasonal highs in humidity and rainfall
while narrow vessels occur in drier and colder seasons. Our preliminary data indicate that vessel density
and diameter in A. marina may provide an indication of mangrove forest responses to climatic conditions,
contributing to our understanding of forest dynamics that is essential for managing forests in the future.
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Living in a baccy juice: impact of a Phaeocystis globosa
spring bloom on Temora longicornis feeding and swimming
behaviours

Seuront, Laurent*'? & Dorothée Vincent®

1 School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001, Australia
2 South Australian Research and Development Institute, Aquatic Sciences, West Beach SA 5022, Australia

4 Laboratoire d’Océanologie et de Géosciences, CNRS UMR 8187, Maison de la Recherche en Environnement Naturel, Université
du Littoral-Céte d’Opale, 32 avenue Foch, F-62930 Wimereux, France

Laurent.Seuront@flinders.edu.au

The alleged influence of increased seawater viscosity on the feeding and swimming behaviours of Temora
longicornis adult females was investigated during a Phaeocystis globosa spring bloom in the coastal waters
of the eastern English Channel. Adult female gut contents did not exhibit any significant correlation with
chlorophyll concentration nor seawater excess viscosity over the course of the bloom. Instead, the highest gut
contents were observed when the seawater viscosity was maximum (up to 4.6 cP), after a 5-fold decrease in
chlorophyll concentration related to the formation of foam. This demonstrates that even high viscosity did not
mechanically hamper zooplankton grazing. Gut contents were controlled by the taxonomic availability rather
than the quantitative availability of phytoplankton-based food. This is consistent with the observed sustained
egg production rates despite drastic changes in the composition of protist resource over the course of the bloom.
Before and after the bloom (in the absence of P. globosa), T. longicornis exhibited similar swimming paths
characterised by their large spatial extent and low curviness. In contrast, during the bloom their movements
were spatially more localised, significantly slower and more convoluted. This behaviour is suggested as an
adaptive strategy to optimise foraging activity during P. globosa blooms recently shown to generate high level
of phytoplankton patchiness.

Spatial and temporal distribution of habitats in the Coorong
at different ecological scenarios

Sharma, Sunil K*, Jason E Tanner! and Simon N Benger?

'South Australia Research and Development Institutes, Aquatic Sciences, 2 Hamra Avenue, West Beach, South Australia 5024
2School of Geography Population and Environmental Management, Flinders University, GPO Box 2100, Adelaide SA 5001
sharma.sunil@saugov.sa.gov.au

The Coorong is a unique marine lagoonal system located in South Australia at the terminus of Australia’s largest
river system, the Murray-Darling. This region has been listed as a Ramsar wetland of international significance
for providing suitable habitats for migratory shorebirds, as well as supporting habitats for a wide-range of other
bird and many fish species. However, for the past four years, lack of freshwater flows over the barrages has
posed a tremendous threat to this region by adversely impacting upon the availability of mudfiat habitats and
also elevating salinity beyond the tolerance of many species, particularly in the South Lagoon. The Dynamic
Habitat Program, under the CLLAMMecology project aims to explore the spatial and temporal distribution
of habitats in the Coorong under different ecological scenarios. Water levels and salinities derived from a
hydrological model were used to assess habitat availability at 12 reference sites under a range of scenarios.
In terms of mudfiat areas, more habitat is available in the South Lagoon than in the North Lagoon; however,
higher salinity in the South Lagoon is currently detrimental for colonization by microbenthic-invertebrates,
rendering the sites unsuitable for foraging by shorebirds. Freshwater inputs to the system to help maintain
favorable salinity levels for a wider range of species and frequent inundation of the mudflats are likely to
ensure the ecological sustainability of the system. This study provides an understanding of habitat availability
under different ecological conditions, enabling informed decisions on barrage operation in order to maximize
ecological benefits from limited freshwater inflows.
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Multi-scale Connectivity in the Nursery Ground function of
Estuaries for Tropical Carangids

Sheaves, Marcus*

School of Marine and Tropical Biology, James Cook University, Townsville Qld 4811
marcus.sheaves@jcu.edu.au

Juveniles of three species of queenfish (Scomberoides) and four species of trevally (3 Caranx, 1 Gnathonodon)
occur in large numbers in estuaries of north Queensland. Although these estuaries are clearly nursery grounds
for these carangids they do not conform to the traditional idea of juveniles using a specific nursery unit.
Rather estuaries appear to be part of a nursery complex with considerable interchange among estuaries and
between estuaries and shallow coastal waters. Moreover, the use of these nursery grounds changes as the
juveniles grow, with early stages usually remaining in estuaries while larger juveniles often move between
estuaries and coastal waters. The juveniles often occur in large concentrations in areas where they can intercept
schools of baitfish moving between estuaries and coastal waters, so playing an important role in regulating the
outcome and success of connectivity for many species. These multi-faceted connections are a clear example
of the complex influence of biological connectivity on the patterns and processes underpinning the ecology of
tropical estuaries.

Ecosystem characterisation of the Anson-Beagle Bioregion:
Information for Bioregional and MPA Planning in the NT

Smit, Neil*, Tom Toranto?, Wayne Rochester?, Roland Pitcher?, Arnold Dekker?,
Guy Boggs?®, Daniel Mclintyre?, Diane Pearson®, Shane Penny?, Kiki Dethmers?,
Victor Gomelyuk?, Barry Russell!, Peter Bayliss?, Karen Edyvane*!

! Department of Natural Resources, Environment, the Arts and Sport, Arafura Timor Research Facility, PO Box 41321, Casuarina
NT 0811

2 CSIRO Marine and Atmospheric Research, PO Box 120, Cleveland QId 4163

8 Charles Darwin University, Casuarina NT 0909

Neil.Smit@nt.gov.au

The Northern Territory coastline (~11,000 km) and territorial waters (71,000 km2) encompass some of the
world’s most pristine tropical ecosystems. The Territory’s highly diverse coastal and marine environments
are ecologically and culturally significant, and range from the large estuarine systems that dominate much of
the coastline to sandy beaches, rugged coastlines, fringing coral reefs and rocky islands. These ecosystems,
however, contain some of the most poorly understood environments in Australia. Knowledge of the extent
and nature of the Territory’s coastal and marine ecosystems and biodiversity is essential for ecosystem-based
management of bioregions, particularly Marine Protected Areas planning. Knowledge, understanding and data
gathering in the NT, like many remote coastal regions in Australia, have been hindered by inaccessibility,
the lack of baseline information, and limited capacity and resources. Furthermore, the nature of the NT’s
inshore ecosystems (i.e. high turbidity, macrotidal coasts, crocodiles) also pose significant limitations to
conventional scientific survey methods. Systematic data gathering in the NT must also include socio-cultural
issues, particularly indigenous customary rights, interests and tenure. We report here on a multi-disciplinary,
pilot study to develop a scientific framework and methodology for characterising highly-turbid, data-deficient
marine and coastal benthic ecosystems and bioregions in the NT, using the Anson-Beagle Bioregion (ANB) as
a test case. The study is a national research collaboration between the Northern Territory Government, Charles
Darwin University and Australian Government research agencies (CSIRO, AIMS, GA), and is a recognised
activity under the CERF Marine Hub. The method is a “top-down” approach, driven by habitat suitability
modelling of key taxa groups using biophysical surrogates of biodiversity. The pilot study aims to identify
also efficient sampling tools and strategies needed to acquire robust data for more comprehensive bioregional
characterisation and modelling, and to determine at what stages and scales they can be used. We assess a
range of sampling techniques (e.g. remote sensing, acoustics, underwater video & photography, beam trawls,
epibenthic sleds, netting) and discuss the potential of also using traditional ecological knowledge to close
critical knowledge gaps. Finally we assess a range of modelling methods used to predict habitat suitability of
species in data poor and turbid waters, such as Bayesian & Random Forest.
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The Implementation of a Great Barrier Reef Ocean Observing
System to monitor the Western Boundary Currents of the
coral Sea and impacts on the Great Barrier Reef

Steinberg, Craig*, Felicity McAllister, Cary McLean, Gary Brinkman,
Chris Pitcher, John Leutchford

Australian Institute of Marine Science, Townsville Qld 4811
c.steinberg@aims.gov.au

Since 1987 Great Barrier Reef weather and water temperature observations have been transmitted in near real
time using HF radio from pontoons or towers on coral reefs by AIMS. In contrast oceanographic measurements
have however been restricted to loggers serviced at quarterly to half yearly downloads. The Great Barrier
Reef Ocean Observing System (GBROOS) is a regional node of the Integrated Marine Observing System
(IMQS). IMOS is an Australian Government initiative established under the National Collaborative Research
Infrastructure Strategy and has been supported by Queensland Government since 2006. GBROOS comprises
real time observations from weather stations, oceanographic moorings, underway ship observations, ocean
surface radar, satellite image reception and reef based sensor networks. This paper focuses on an array of in-line
moorings that have been deployed along the outer Great Barrier Reef in order to monitor the Western Boundary
currents of the Coral Sea. The Westward flowing Southern Equatorial Current bifurcates into the poleward
flowing East Australian Current and the equatorward North Queensland Current. The 4 mooring pairs consist
of a continental slope mooring, nominally in 200m of water and one on the outer continental shelf within the
GBR matrix in depths of 30 to 70m. The array is designed to detect any changes in circulation, temperature
response, mixed layer depth and ocean-shelf interactions. A review of likely impacts of climate change on the
physical oceanography of the GBR is providing a basis upon which to explore what processes may be affected
by climate change. Sample data and results from the initial year of observations will be presented.

Future changes in the heat and fresh water transport near
Western Australia

Sun, Chaojiao* and Ming Feng

CSIRO Marine and Atmospheric Research, Underwood Avenue, Floreat, WA 6014
Chaojiao.sun@csiro.au

IPCC AR4 climate model outputs are evaluated to assess future changes in the heat and fresh water transport near
Western Australia. The selected climate models include the GFDL CM2.1, MPI-ECHAMS, UKMO-Hadcm3,
and CSIRO Mk3.5. Simulations of the current climate by these models are compared with state-of-the-art
atmospheric reanalysis products to assess their ability to reproduce current climate. In particular, surface wind
and its curl, heat fluxes, and dynamic height in the Leeuwin Current region are examined in detail. Regional-
scale projections inferred from future scenario simulations in the 2060s by these climate models are compared
with preliminary results from downscaling of the BlueLink ocean model forced by climate model outputs.
Changes in the Leeuwin Current transport and its potential impact on marine connectivity will be considered.
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Oceanic dispersal barriers, adaptation and larval retention:
an interdisciplinary assessment of potential factors
maintaining a phylogeographic break between sister
lineages of an African prawn

Teske, Peter*123, Isabelle Papadopoulos®#, Brent Newman®, Peter
Dworschak®, Christopher McQuaid? and Nigel Barker?

Molecular Ecology and Systematics Group, Botany Department, Rhodes University, 6140 Grahamstown, South Africa

Department of Zoology and Entomology, Rhodes University, 6140 Grahamstown, South Africa

¢ Department of Biological Sciences, Macquarie University, Sydney, New South Wales, 2109, Australia

4 Zoology Department, Nelson Mandela Metropolitan University, P.O. Box 77000, Port Elizabeth 6031, South Africa

° Coastal & Marine Pollution, Natural Resources & the Environment, CSIR, P.O. Box 17001, Congella 4013, Durban, South Africa

& Dritte Zoologische Abteilung, Naturhistorisches Museum, Burgring 7, A-1010 Vienna, Austria
Isabelle.Papadopoulos@nmmu.ac.za

Genetic breaks separating regional lineages of marine organisms with potentially high broadcasting abilities are generally attributed
either to dispersal barriers such as currents or upwelling, or to behavioural strategies promoting self-recruitment. We investigated whether
such patterns could potentially also be explained by adaptations to different environmental conditions by studying two morphologically
distinguishable genetic lineages of the estuarine mudprawn Upogebia africana across a biogeographic disjunction in south-eastern
Africa. To determine how this phylogeographic break is maintained, we estimated gene flow among populations in the region, tested
for isolation by distance as an indication of larval retention, and reared larvae of the temperate and subtropical lineages at a range
of different temperatures. Of four populations sampled, the two northernmost exclusively included the subtropical lineage, a central
population had a mixture of both lineages, and the southernmost estuary had only haplotypes of the temperate lineage. No evidence was
found for isolation by distance, and gene flow was bidirectional and of similar magnitude among adjacent populations. In both lineages,
the optimum temperature for larval development was at about 23°C, but a clear difference was found at lower temperatures. While
larvae of the temperate lineage could complete development at temperatures as low as 12°C, those of the subtropical lineage did not
complete development below 17°C. The results indicate that both southward dispersal of the subtropical lineage inshore of the Agulhas
Current, and its establishment in the temperate province, may be limited primarily by low water temperatures. There is no evidence that
the larvae of the temperate lineage would survive less well in the subtropical province than in their native habitat, and their exclusion
from this region may be due to a combination of upwelling, short larval duration with limited dispersal potential near the coast, plus
transport away from the coast of larvae that become entrained in the Agulhas Current. This study shows how methods from different

fields of research (genetics, physiology, oceanography and morphology) can be combined to study phylogeographic patterns.
Crustacean communities living around oil rigs

Thomson, Murray*!, Stoddart, Helen?, Smith, Helen*

1 School of Biological Sciences, University of Sydney, NSW, 2006
2 Australian Museum, 6 College Street, Sydney, NSW, 2010
mthomson@bio.usyd.edu.au

Oil rigs provide hard structures that, facilitate the attachment of sessile organisms and provide shelter from
currents, leading to the development of trophic webs and deep sea ecosystems. Qil rigs offer therefore a unique
opportunity to study animals that are attracted to these structures in depths of up to 500 metres or more. Drill
spoil accumulates in benthic areas around the rig and is composed of colloid particles of rock cuttings coated
with drilling lubricant. Modern low toxicity lubricants may result in drill spoil that does not deter marine fauna
such as isopods, amphipods and shrimp that dwell on or close to the sea floor. A remotely operated vehicle
(ROV) was used to lay baited traps for crustaceans in drill spoil areas and unaffected areas. Included in the
catch were over 100 individuals of a new species of amphipod of the genus Valettiopsis that were caught in one
twenty four hour period. Significantly more Valletiopsis sp. were caught in the five traps placed in drill spoil
affected areas as compared to the five traps placed in unaffected sea floor areas. Valletiopsis sp. have no eyes
but electron microscopy revealed complex sensory structures on their antennae that may allow them to find
food using only olfactory cues. In one instance a crustacean trap was positioned upright on the sea floor with
the funnelled entrance at the top, when this was retrieved by the ROV an octopus was observed sitting in the
funnel, blocking the entrance and trying to catch the shrimp that had entered the trap. These results indicate that
drilling oil does not discourage Valettiopsis sp. and does not interfere with signals to sophisticated olfactory
sensory microanatomy on these amphipods. Observation of a crustacean predator’s behaviour indicates trap
design and placement must be taken into account when studying crustacean communities.
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Epidemic of lung nematodes affects mostly young Common
Dolphins in South Australia

Tomo, Ikuko*'2, Kemper, Catherine?

L South Australian Museum, North Tce, Adelaide, SA, 5000,
2 Dental School, The University of Adelaide, Adelaide, SA, 5000
Ikuko.tomo@adelaide.edu.au

Dolphin carcasses from South Australia were examined between 1990 and 2007 for life history and pathology.
Included were 238 Delphinus delphis Short-beaked Common Dolphin and 183 bottlenose dolphins (168
Tursiops aduncus Indo-Pacific Bottlenose Dolphin, 15 T. truncatus Common Bottlenose Dolphin). During
2005 and 2006 the prevalence of lung nematodes was three times higher than previously. The peak in incidence
was in autumn to early winter during the epidemic. The infection rate in D. delphis was significantly greater
(26% of examined animals in that period) than in Tursiops spp. (14%) for the entire period of study. The rate
for D. delphis from 1990-2004 (14%) was significantly less than during 2005-2006 (63%) but there was no
significant difference for Tursiops spp. Lung nematodes (Halocercus lagenorhynchii, Stenurus ovatus) were
found mostly in neonates, calves and juveniles and for D. delphis this usually involved animals less than
130 cm, the approximate body length at weaning. For both bottlenose and common dolphins, there was no
significant difference in body condition between animals with and without nematodes. The majority of infected
D. delphis during the peak of prevalence was found in Gulf St Vincent. Nematodes were found in nodules
on the surface and interior of the lungs. They cause bronchiolitis that histologically is expressed as pyogenic
inflammation around the nematodes. Lung nematode infections were probably not the direct of cause of death,
except in severely infected dolphins. The lesions found in South Australian dolphins were similar to those
reported in cetaceans elsewhere. More research is needed to study lung nematodes life cycles to understand the
conservation implications of the high incidence reported here.

Assessment of ecological connectivity in corals: implications
for their recovery from major perturbations and their
potential to adapt to climate change — project outline and
first results

Torda, Gergely**?3, Petra Souter?, Bette Willis® and Madeleine van Oppen?

P AIMS@JCU, James Cook University, Townsville Qld 4811

2 Australian Institute of Marine Science, PMB 3, Townsville Qld 4810

#School of Marine & Tropical Biology, James Cook University, Townsville Qld 4811
gergely.torda@jcu.edu.au

This presentation is the outline of an ongoing PhD project, that aims to obtain estimates of ecological connectivity
and its temporal stochasticity for two common pocilloporid coral species on the GBR, Seriatopora hystrix and
Paocillopora damicornis, by genetically characterizing new recruits at a small number of locations in the Palm
and Lizard Islands, and comparing these with the genetic characteristics of adult populations at a wider range
of populations. Twenty unglazed terracotta tiles are horizontally attached to the substratum at each of 16
sampling sites and sampled every two months for recruits. Species identification will rely on the use of genetic
markers, such as DNA sequence variation in a non-coding region of the mitochondrial genome, developed
during the initial stages of the project. Adult colonies are sampled on the same sites, as well as opportunistically
throughout the GBR and recruits of the year are assigned to possible source populations using assignment tests.
The genetic characteristics of different cohorts (recruits from different sampling time points and adults) are
compared by calculating pairwise genetic differences in an Analysis of Molecular Variance framework and
by estimating genetic diversity, such as expected heterozygosity and allelic richness. Spatial (geocoordinates
of samples and settlement tiles), ecological (temperature, habitat, depth, relative shade, turbidity) and genetic
data are integrated in a Geographic Information System (GIS) to allow the detection of small scale patterns of
genetic divergence and/or selection and finding links to relevant ecological parameters.
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Characterisation of the seabed in Wilson Inlet, southwest
WA using towed-video

Tran, Maggie, Tara Anderson*, Ralf Haese

Geoscience Australia, GPO Box 378, Canberra ACT 2601, Australia
maggie.tran@ga.gov.au

Mapping technologies have allowed scientists to effectively and rapidly characterize the seabed in shallow and
deep-water systems over large areas. This, in turn, allows management to make informed decisions regarding
effective marine habitat conservation. To characterize the abiotic and biotic benthos within Wilson Inlet,
Denmark, we conducted an 8 day towed-video survey following the protocol of Anderson et al., 2007 that
rapidly characterizes the seabed in real time. A combination of towed-video transects, run perpendicular to
the shoreline, and drop-camera stations were undertaken over the extent of the Inlet. The GPS location along
each transect and at each drop-camera station were recorded in real time using GNav (© Gerry Hatcher,
2002). Seabed characterizations recorded include; bottom type, bedform relief, seagrass cover and length and
the occurrence of macro-flora and fauna. Following the field survey, data were mapped in ArcGIS to identify
benthic spatial distribution patterns. These data were then compared with those collected by the Marine and
Freshwater Research Laboratory, Murdoch University in 1994 to examine how seabed habitat assemblages
have changed. A summary of the methodology used and results will be presented.

Preliminary results of two benthic underwater-towed video
studies examining abundance and distribution of deep-sea
acorn worms

Tran, Maggie, Tara Anderson*, Rachel Przeslawski

Geoscience Australia, GPO Box 378, Canberra ACT 2601
maggie.tran@ga.gov.au

Acorn worms (enteropneusts) are hemichordates commonly known to burrow in intertidal and shelf soft
sediments and are also relatively common in deep waters. Enteropneusts have been used in molecular and
genetic research to investigate the evolution of vertebrate structures from invertebrate structures. In addition,
acorn worms are ecologically important in soft sediment ecosystems, playing important roles in surface
sediment modification and nutrient cycling. However, very little is known about these deep-sea, worm-like
creatures as few specimens have ever been collected. Geoscience Australia had recently undertaken two deep-
sea surveys, one 800 km east of Brisbane in the Faust-Capel Basin (including Gifford Guyot) during late
2007 and a second survey off Western Australia in late 2008-early 2009. From towed-video footage collected
during these surveys we identified that acorn worms and their characteristic fecal trails were a prominent
component of the seabed fauna, and their distribution . So far, acorn worm data have not been accumulated
as yet to compare abundance data, spatial and depth distributions across Australia’s deep marine regions. Our
observations indicate that acorn worms are a relatively common deep-sea fauna and that a strong depth-related
distribution exists in their distribution with a larger number of specimens and their associated trails found in
water depths of >1,900 m.
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IMOS Satellite Remote Sensing Facility

Turner, Peter

CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart TAS 7000
Peter. Turner@csiro.au

This poster presentation describes the IMOS Satellite Remote Sensing Facility (SRSF). The aim of the SRSF is
to provide easy and immediate access to a range of remotely sensed marine data products. The facility has three
components: satellite reception, product development and the Australian Oceans Distributed Active Archive
Center (AO-DAAC) for product access. The satellite reception component has led to the establishment of
a new X/L-band reception facility at the Australian Institute of Marine Science near Townsville to receive
both MODIS and AVHRR data. Geoscience Australia has managed the refurbishment of the Tasmanian Earth
Resources Satellite Station in Hobart as part of the reception system upgrade. These infrastructure developments
complete a national network of Australian reception stations which receive near real-time satellite data covering
the Australian marine environment. The Australian Bureau of Meteorology has developed an improved SST
(sea surface temperature) product providing single day (day and night) composite SST data in GHRSST-PP
(see www.ghrsst-pp.org) L2P and L3P format and MODIS skin SST. Curtin University have generated a range
of ocean colour products from MODIS. Access to these data is provided by the AO-DAAC web portal (see
imos.org.au/srs.html) where data can be extracted almost immediately for a selected area and time range. The
AO-DAAC provides data in netCDF, HDF, and text formats, or a list of URLSs pointing to files containing
data. Data can also be obtained directly through the AO-DAAC servers in Perth, Melbourne and Canberra via
OPeNDAP and ftp.

Influence of the structure of the water column on the
dynamic of picophytoplankton communities across a
continental shelf (South Australia)

Van Dongen-Vogels, Virginie*!, Sophie C Leterme'?, James Paterson?,

Charles James?, John Luick?, John Middleton® and Laurent Seuront!?

1 School of Biological Sciences, Flinders University, Adelaide SA 5001
2 South Australian Research and Development Institute, Henley Beach SA 5024
vand0267@flinders.edu.au

The abundance and community structure of picophytoplanckton is central to carbon and energy fluxes and
transfer in marine ecosystems as they form the base of the food webs in most marine systems. The dynamic of
the picophytoplankton community structure was investigated in relation to changes in the physico-chemical
properties and structure of the water column. Since February 2008, water samples were collected monthly
at 6 stations across the continental shelf south-west off Kangaroo Island to the Eire Peninsula region (South
Australia). Flow cytometry allowed the discrimination of 8 different sub-populations of Prochlorococcus spp.,
Synechococcus spp., and eukaryotic picophytoplankton that showed marked spatio-temporal variations in
abundance and mean size cells. Such changes in the community structure reflected the influence of cool and
nutrient rich upwelled waters during the summer and local differences in the physico-chemical properties of
the water column during winter. The observed deep chlorophyll maximum (DCM) also strongly influenced the
relative abundance of each picophytoplanktonic sub-populations across the continental shelf. The distribution
and dynamic of the picophytoplankton community structure will be discussed in relation to the magnitude in
the stratification of the water column across the continental shelf, highlighting the importance of biophysical
coupling to understand the mechanisms driving shifts in the planktonic community structure in pelagic
systems.
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Short-term temporal dynamics of viral and microbial
communities in the Polar Frontal Zone

Van Dongen-Vogels, Virginie*!, Trish Lavery?, Sophie C Leterme®?, Jim
G. Mitchell* and Laurent Seuront*?

1 School of Biological Sciences, Flinders University, Adelaide SA 5001
2 South Australian Research and Development Institute, Henley Beach SA 5024
vand0267@flinders.edu.au

The ecology of viruses and heterotrophic bacteria in the Southern Ocean is still poorly understood, especially
over short time-scales. The short-term dynamics of viral and microbial communities were investigated every six
hours during two diel cycles in the mixed surface layer and the deep-chlorophyll maximum (DCM) of the Polar
Frontal Zone (54°08 S, 146°30 E) using flow cytometry. One viral community and four distinct sub-populations
of heterotrophic bacteria were identified at both depths. The percentage of each bacterial population remained
stable throughout the study period, but differed significantly between depths. At both depths, all bacterial sub-
populations were significantly correlated to each other. Bacterial abundance was significantly higher at the
surface than in the DCM, whereas viral abundances were similar for both depths. The virus-to-bacteria ratio
averaged 1.21 in surface waters and 2.48 at the DCM. Viral abundances significantly increased over time at
both depths, without any diel change. In surface waters, bacterial abundance significantly increased over time
and resulted in significant positive correlations between viruses and all bacterial sub-populations. Furthermore,
a sharper increase in bacterial abundance occurring during the afternoon resulted in a positive significant
correlation between viruses and only one of the four bacterial sub-populations. In contrast, at the DCM, no
significant trends were found, and viruses and bacteria were significantly positively correlated. These results
suggest that short time-scales variations in the abundance of viral and microbial communities are potentially
uncoupled, resulting in different patterns of association between viral and bacterial populations.

Biogeochemical Dynamics of the Derwent Estuary:
Observations, Modelling and Management

Wild—Allen, Karen, Jenny Skerratt, Farhan Rizwi, John Parslow™

CSIRO Marine and Atmospheric Research, Castray Esplanade, Hobart, TAS 7001
karen.wild-allen@csiro.au

Abiogeochemical model is providing a unique insight into the cycling of water quality parameters in the Derwent
Estuary, southeast Tasmania, and informing resource managers of likely outcomes of proposed management.
A high resolution 3D biogeochemical model validated against observations is used to simulate seasonal cycles
of carbon, nitrogen, phosphorous and dissolved oxygen in the water column and sediments of the estuary.
The estuary has a salt wedge structure with a flushing time of ~11 days under moderate river flow (56 m3s?).
Nutrient and carbon sources to the estuary include sewerage treatment plant loads, industrial effluent and storm
water run-off. Model results show persistent elevated nutrient and phytoplankton concentrations in the mid
estuary associated with the estuarine circulation and salt wedge frontal structure. Bottom water and surface
sediment dissolved oxygen concentrations are depleted in the mid estuary particularly in autumn. An annual
nitrogen budget for the region shows net influx of nutrients at the marine boundary, from the Derwent River
and from point source loads throughout the estuary, however export of nitrogen by denitrification accounts
for almost all nitrogen influx. Model simulations classify the estuary in 2003 as 56% mesotrophic and 44%
eutrophic, with annual mean near surface chlorophyll concentration of 1-3 mg m= and > 3 mg m?3, respectively.
In future management scenario simulations eutrophic area varied from 35 - 52% of the region whilst a near-
pristine scenario suggests that only 14% of the region is naturally eutrophic.
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Australian Defence Force Activities in Marine Protected
Areas: Environmental Management of Shoalwater Bay
Training Area

Wu, Wen*, Xiao Hua Wang, Julie Kesby, David Paull

School of Physical, Environmental and Mathematical Sciences, University of New South Wales at Australian Defence Force
Academy, Canberra ACT 2600

w.wu@student.adfa.edu.au

Shoalwater Bay Training Area (SWBTA) is one of the most critical Defence training areas in Australia. With its
maritime component containing in the Great Barrier Reef Marine Park (GBRMP), the Great Barrier Reef World
Heritage Area (GBRWHA) and abutting Queensland State Marine Park, it is an important protecting region
with high environmental, ecological and heritage value at the same time. Therefore, it is vital for Australia
Defence Force (ADF) to attain sustainable environmental development while conducting military activities.
This talk focuses on maintaining effective environmental management in Shoalwater Bay Training Area,
especially in environmentally sensitive Marine Parks. It reviews military activities and marine environmental
managements in Shoalwater Bay Training Area, using the Talisman Saber Exercise Series as an example, which
is an extensive joint exercise conducted by ADF and US defence forces together. On the basis of outlining
relevant legislative framework and environmental policies, the paper analyses how the ADF activities comply
with these regulations, discusses applicable implementation approaches such as Environmental Management
System (EMS) and Environmental Management Plan. Finally, | will outline our approaches to build a suite of
environmental indicators in order to measure the effectiveness of the Defence EMS in minimizing environmental
impacts of military training in SWBTA.

Biotic Classification of a Coral Reef Using Pattern
Recognition from Multibeam Bathymetric Sonar Data

Zieger, Stefan*!, Stieglitz Thomas? and Kininmonth Stuart?

! Faculty of Engineering & Industrial Sciences, Swinburne University of Technology, Hawthorn
2 School of Maths, Physics & IT, James Cook University, Townsville

3 AIMS@JCU, Australian Institute of Marine Sciences, Townsville

szieger@swin.edu.au

Classification of seafloor habitats from geomorphological proxies is increasingly being applied to understand
the distribution of benthic biota, in particular as more and larger data sets collected by high-resolution multibeam
echosounders are becoming available. With increased capacity to collect and use sonar data, there is a need
for automated approaches to identify seafloor structures and habitats. A pattern recognition algorithm similar
to terrestrial topographic analysis has been developed and applied to a spatially complex submerged mid-shelf
reef in the Great Barrier Reef lagoon with an extent of about 1,250 by 750 metres. Multibeam data collected
with a RESON Seabat 8101 was gridded at 1m resolution, and an automated feature extraction method was
applied that analyses the seafloor geomorphology to predict biotic habitats. In the first instance, quadric surface
fitting was used to determine various surface parameters based on multiple spatial scales. Subsequently, six
morphometric feature types (plane, channel, ridge, pass, pit, and peak) were derived for all mapping scales.
Weighted multi-scale fuzziness was then applied to extract the dominant morphometric feature classes. Finally,
seafloor morphology patterns in combination with seafloor complexity measurements (rugosity) were analysed
in order to predict biotic feature classes. These biotic feature classes cover significant patches of bioturbation
beyond the submerged platform reef, as well as the dominant reef features, such as outer reef crest and inner
reef flat. Layback-corrected and manually classified towed video transects support the classification algorithms
used to extract the biotic habitats.
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Beer, Miss Nicola. University of Otago, Marine Science, Dunedin 9012, New Zealand
[beeni751@student.otago.ac.nz]

Beheregaray, A/Prof Luciano. Flinders University, School of Biological Sciences, Adelaide SA 5001.
[luciano.beheregaray@bio.mq.edu.au]
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Bergersen, Dr Douglas. Acoustic Imaging Pty Ltd, 111 Heath Rd, Pretty Beach NSW 2257.
[dbergersen@acousticimaging.com]
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Kumar, Mrs Saras. Department for Environment and Heritage, 75 Liverpool St., Port Lincoln SA 5606.
[kumar.saras@saugov.sa.gov.au]

Kunz, Dr Thomas. 1/3 Wentworth Street, South Hobart Tas. 7004. [tkunz@bigpond.com]
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Lee, Dr Randall. EPA Victoria, Ernest Jones Drive, Macleod Vic 3085. [randall.lee@epa.vic.gov.au]
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ORAL PRESENTATIONS - AUTHOR, TITLE WITH SESSION & TIME

Last Name First Name Title of Oral Presentation Session | Day/Time
Adame Maria Fernanda Retention of terrigenous sedment in mangrove forest Gs1 Wed 15:50
over a range of geomorphological settings
Aguirre David Genetic Diversity Enhances Performance in the Field [GS2 Wed 14:50
Habitat continuity and geographic distance predict
Alberto Filipe genetic connectivity in the giant kelp Macrocystis SSi1 Mon 13:50
pyrifera
Anderson Tara Video Methods to Characterise Benthic Habitats and SS9 Wed 11:10
Fauna
Andreakis Nikos Squat Lobsters (_Grfllatheldae & -ChII’OStI|Idae) from Gss Mon 14:10
Western Australia in Space & Time
Assessment of an objective change detection
Anstee Janet methodology applied to three different satellite GS13 Tue 16:00
images with varying spatial resolutions
Arundel_ (Quinn Helen Index of Estuarine Condition for Victoria GS10 Wed 14:50
presenting)
Attard Catherine Genetic connectivity of blue whales in Australia SY Tue 14:30
Baird Helena Populatilon Connectivity of Amphipods common to the GS2 Wed 11:10
Antarctic near-shore Benthos
Baird Mark A Slocum Glider deployment in a Warm Core Eddy off GS16 Thu 11:00
NSW
From sink to source: how changing oxygen conditions
Banks Jo can remobilise heavy metals from contaminated GS16 Tue 11:20
sediments
The National Representative System of Marine
Barr Lissa Protected Areas in review: past, present and where [GS11 Wed 15:30
to in the future?
Bax Nicholas Meas_u_ring Connectivity and. its Implications for plenary [Mon 11:50
providing Management Advice
Beattie Christopher Using marlr.Ie reserves tq assess the effects of fishing Gs1 Wed 17:30
on scavenging pressure in Moreton Bay, Queensland
Surely, 34% is enough? A systematic evaluation of
Beckley Lynnath the incremental protection of broad-scale habitats at |GS11 Thu 15:40
Ningaloo Reef, Western Australia
Taxonomic distinctness of coastal fishes around the
Beckley Lynnath rim of the South Indian Ocean GS8 Mon 15:20
Beckley . . . .
. SIBER: Sustained Indian Ocean Biogeochemical and
(presenting Lynnath ustal : 109 : SS10 Wed 12:10
Ecosystem Research
Hood)
Beer Nicola Populatl_on (_:onnectlwty of blue cod (Parapercis Gs2 Wed 15:30
colias) in Fiordland, New Zealand
Multiple Species and Multiple Genes: What are they
Beheregaray Luciano telling us about biotic connectivity in temperate SSi1 Mon 13:30
waters of Australia?
Bignell Sarah Connectlpg Ma.rln(_-:‘ Science — South Australian Marine Gsi11 Thu 16-20
Park Design Principles
Bishop Melanie How will (ﬁsr‘uptlo.n of Detrital Regimes threaten ss3 Mon 16-20
Coastal Biodiversity?
Understanding Nutrient use by omnivorous Fish
Bloomfield Alexandra based on analyses of Stable Isotopes and Amino SS7 Tue 14:50
Acids
Saltwater incursions in the Murray: implications for
Bone Elisa sessile assemblages and potential management GS1 Wed 14:30
options
. Genetic connectivity of the shallow and deep reef: a
Bongaerts Pim . . . SS1 Tue 11:20
9 case study of the brooding coral Seriatopora hystrix
Remote sensing as a tool to support management of
Botha Elizabeth remote tropical Commonwealth marine protected GS11 Wed 17:30
areas
Effect of reef size and connectivity on the temporal
Bradshaw Corey stability of coral reef fish assemblages: a deviation GS2 Wed 13:30

from Taylor’s power law
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Last Name First Name Title of Oral Presentation Session | Day/Time
Predicting impacts of climate change on South
Bradshaw Corey Australian aquaculture: risk assessment, business SS11 Thu 15:20
susceptibility and ecological assays
Identifying Conservation Assets for the
Brewer David Commonwealth Waters surrounding Christmas and GS10 Wed 11:10
Cocos Islands
Brooke Brendan Morphology and age of the relict coral reef that sss Wed 14:30
surrounds Lord Howe Island
Brooke Physical disturbance of the continental shelf, marine
(presenting Brendan ecological succession, connectivity and applications |SS6 Tue 11:00
Harris) for environmental management
Investigating life cycles and host specificity of
Browne Joanna digenean parasites of gelatinous zooplankton using |GS16 Tue 15:40
DNA
Bryars Simon What size dq no-take marine reserves need to be for ssa Tue 16-40
total protection of adult western blue groper?
Burfeind Dana Influence _of marine reserves on predation pressure GS11 Thu 14-30
and trophic cascades
Burfeind Dana Tempgral effects. of Ilght and n.utrlel"lts on Cgulerpa Gsi16 Thu 11-40
taxifolia growth in native and invasive locations
Burgess Elizabeth Determining Reproductive Status in Wild Dugongs GS16 Mon 15:20
Do th f Di I Limit P lati
Burgess Scott o the C_o_sts of Dispersal Limit Population GS2 Wed 14:30
Connectivity?
Cameron Kerry Thre_at_ened coastal species — are_the right species GS11 Thu 16-00
receiving Commonwealth protection?
. Dynamics of snail dispersion and distribution
Chapperon Coraline . R . . GS16 Mon 16:40
patterns: implication in trophic interactions
Feeding ecology of the sympatric gobies,
Chargulaf Craig Favonigobius lentiginosus and F. exquisitus, in soft- |GS16 Mon 15:40
sediment tide pools in Moreton Bay, Australia
Constraining coastal aquatic biogeochemical models
Cherukuru Nagur with optical remote sensing data: A case study in SS7 Thu 13:30
Fitzroy Estuary and Keppel Bay, Queensland
Sea change in response to climate change: impacts,
Cheshire Anthony risks and opportunities for industry in a carbon- SS11 Thu 13:30
constrained future
Coleman Melinda Contras_tlng Patterns of ConneF:t,|V|ty among Gss Tue 11-00
Populations of Kelp on Australia’s Temperate Reefs
The plankton observing system for IMOS: 2.
Coman Frank Zooplankton from the Australian National Reference [SS10 Wed 17:10
Stations
Coman (Davies Seasonal, inter-annual, and potential decadal
resenting) Frank changes in the zooplankton community off Port SS5 Thu 11:20
P 9 Hacking, NSW
Predicting habitat usage of snapper across the inner
Compton Tanya Hauraki Gulf, New Zealand, using species distribution [SS8 Wed 15:30
modelling tools
. i i i f Il pelagic fish
Condie Scott Contrasting spawning strategies of small pelagic fis Gs2 wed 15-50
around Australia
Condie Scott National marlne connectivity based on the Bluelink SS6 Mon 13-30
Reanalysis: Connle 2.0
Connolly Rod Cross poundary carbon: stable isotope evidence from ss3 Mon 13-30
estuaries
Comparative analyses of phylogeography and
Corrigan Shannon population struct.ure re\{eal differences in connectivity ss1 Tue 14-50
among congeneric species of wobbegong shark
(Orectolobiformes: Orectolobidae )
Craig Peter Con-nect|V|t3./ and Scale in Cellular Automata Models of| Gs1 Wed 17-10
Marine Habitat
Crean Angela Are all sperm created equal? GS2 Wed 12:10




Oral Presentations - Author, Title with Session & Time

Last Name First Name Title of Oral Presentation Session | Day/Time
Trophic linkages for the fish Pseudanthias
Cummings David rubrizonatus: combining stable isotopes and gut GSs4 Wed 11:30
contents to inform feeding ecology
The application of multibeam acoustics to mapping
Daniell James seabed habitats and predicting patterns of SS8 Wed 13:30
biodiversity
Davies Seasonal, inter-annual, and potential decadal
(presenting Claire changes in the zooplankton community off Port SS5 Thu 11:20
Coman et al.) Hacking, NSW
Macrozooplankton of the inshore waters of Christmas
Davies Claire Island (Indian Ocean) with specific reference to SS5 Thu 14:10
larvae of the red land crab, Gecarcoidea natalis
De Roach Robert Testing the fuhctlonal group.concept: Pglychaete ss7 Tue 13:30
effects on sediment-water nitrogen cycling
Larval development, competence and settlement in
Degnan Bernie the haplosclerid demosponge Amphimedon GS16 Tue 16:20
queenslandica
You are what you settle on: A molecular perspective
Degnan Sandie of larval-algal interactions driving benthic community [GS16 Tue 16:00
structure on coral reefs
High connectivity of fish farming habitats revealed by
Dempster Tim aggregation, residence and repeated movements of |[GS1 Wed 16:50
wild fish among farms
Dixson Danielle Coral reef fish use terrestrial cues to locate island Gs2 Wed 13:50
homes
Doblin Martina IMOS: The t?rldge betweer_1 bio-optical data and ss10 Wed 14-50
modelled primary production
BR :Th reat Barrier Reef n rvin
Doherty Peter GBROOS: The Great Barrier Reef Ocean Observing  |oq, |\yed 12:30
System
M Watch in the B M Regi
Duke Norm angroveWatch in the Burnett Mary Region, Gs15 Thu 14:10
Queensland
Large-scale dispersal and evolution of mangroves:
Duke Norm lessons about gene flow and connectivity amongst GS8 Mon 16:40
global populations of Rhizophora
. RAD Biodiversity:Prediction of Rank Abundance
Dunstan Piers - . . GS8 Tue 12:00
Distributions from Deep Water Benthic Assemblages
Connecting beaches and offshore environments?
Duong Stephanie Wrack as a food source for beach and nearshore SS3 Mon 15:40
consumers
Ecological effects of fishing as assessed by
Edgar Graham underwater visual surveys of marine protected areas |GS11 Thu 13:30
by volunteer divers
Coastal and Marine Research in Timor Leste —
Edyvane Karen Research for Conservation, Sustainability and Human |GS10 Wed 13:50
Development
‘Shared Seas’: Addressing Connectivity and the
Edyvane Karen Trans-Boundary Challenges of Marine Conservation in|GS12 Thu 11:40
the Northern Territory & Arafura-Timor Seas
Silicon isotopic fractionation in marine sponges: A
Ellwood Michael new model for understanding isotope fractionation in |SS7 Thu 16:20
sponges and diatoms
Emmett John South Australian marine protected areas and GS11 wed 1650
landward boundaries — lessons learnt
Using oceanscape Genetics to test predicted Patterns
England Phillip of Connectivity from the oceanographic modelling of |plenary |Mon 11:00
larval Dispersal
Everett Jason The role of salps |r1 marine food webs: Looking SS5 Thu 11:40
forward to a gelatinous future?
Fairweather Peter Pr.edlctlng F:hanges to Seascapes under Future ssi1 Thu 14-30
Climate, with the Coorong as a case study
. The Leeuwin Current and the oligotrophic marine
F M . . 1 Wed 16:1
€ng 'ng environment off the west coast of Australia SS10 ed 16:10

Program and Abstract Book

AMSA2009 - Marine Connectivity Adelaide, South Australia. 5 - 9 July 2009

267



Oral Presentations - Author, Title with Session & Time

potential applications in biodiversity research

Last Name First Name Title of Oral Presentation Session | Day/Time
Fennel Wolfgang M.odell.ing Interaction_ and C?onnectivity of Physical- keynote |Wed 9:05
Biological Processes in Marine Systems

Benthic ecosystem engineers: contrasting roles of
Fernandes Milena seagrasses and the invasive seaweed Caulerpa SS7 Tue 14:30
taxifolia
Habitat Use and Residency Patterns of Grey Reef
Field lain Sharks (Carcharhinus amblyrhynchos) at the Rowley |SS4 Tue 14:30
Shoals, Western Australia
Figueira will Modglllng the connectivity of New South Wales Gsi1 Thu 11-00
marine parks
Fitridge Isla The ecqlqu of hydr0|ds_ on man-made structures in GS16 Tue 17:00
Port Phillip Bay, Australia
Use of risk assessment within an ecosystem based
Fletcher Rick fIShf—:‘rIeS management framevv-orI-< .to provide practical ssii Thu 1550
advice on the management priorities generated by
climate change
Fraser (Waters Scouring the Southern Ocean: Kelp Genetics reveals
X Ceridwen Effects of Subantarctic Sea Ice during the Last Glacial|SS1 Mon 16:00
presenting) .
Maximum
Gannon Vincent Integrgted Coastal Planning .To improve Bio-security GS11 Wed 16:30
of Marine Parks and the Environment
i i |
Gaston Troy Can an |nt.roduced pgst be an integral carbon source Gs4 Wed 11:10
for estuarine production?
Gill Peter Modelllr]g blue whale feeding habitat off south-east ssa Tue 12:20
Australia
Marine connectivity of high trophic level predators in
Goldsworthy Simon the eastern Great Australian Bight: linking spatial and|plenary [Tue 10:10
temporal use to regional oceanographic features
Griffin David Investigating the !Dathways of Marine Debris Found in Ss6 Mon 15-20
the Arafura and Timor Seas
Gurgel
(presenting Fred chanpgraphlc Connectivity Drives Species Turnover Gs2 Wed 16:50
Wernberg et in Marine Macroalgae
al.)
The use of Aminoacyl-tRNA synthetases (AARS)
Gusmao Felipe activity as an index of mesozooplankton growth off |SS5 Thu 16:20
Western Australian coast
Gwilliam Jessica One popqlatlon or many: genetic connectivity in the GS2 Wed 16:30
commercially harvested gummy shark?
Reproductive output of the western king prawn
Hackett Nadine (Penaeus (Melicertus) latisulcatus Kishinouye, 1896)|GS16 Tue 13:30
in Spencer Gulf South Australia
. . Phylogeography of seagrass shrimp from Queensland
Haig Jodie . . GS9 Tue 13:50
inshore habitats
Temporal dynamics in prokaryotic picoplankton
Hanson Christine uptake by a marine sponge (Callyspongia sp.) within |SS3 Mon 14:30
an oligotrophic coastal system
. Physical disturbance of the continental shelf, marine
Harris (Brooke - . . S
. Peter ecological succession, connectivity and applications |SS6 Tue 11:00
presenting) -
for environmental management
Harrison Shelley Feathers and Fins: Seabirds at Tung Farms, ssa Tue 16:00
Problems, Consequences and Solutions
Hart Simon Spatial 'a.rran.gement affects populatlgn dynamlcts. and GS16 Tue 16:40
competition independent of community composition
. Th ivi
Harty Chris e connectivity between mangroves and GS10 Wed 12:10
saltmarshes — can we manage them together?
C f i tries | f icult
Hayman Peter an sga ood mdus ries learn from agriculture on ssi1 Thu 16:-00
adapting to climate change?
Hilbish Jerry AnaIyS|§ qf marine hybrid zones:. Insight to larval ss2 Tue 15-40
connectivity and responses to climate change
Developing a quantitative, relative wave exposure
Hill Nicole index for shallow reefs in temperate Australia and GS16 Thu 12:00
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Last Name First Name Title of Oral Presentation Session | Day/Time
Hindell Mark The |anu_ence of winter sea-ice extent on foraging ss4 Tue 11:40
success in adult female Southern elephant seals
Holbrook (Pecl . National Climate Change Adaptation Research
. . L . Tue 17:
presenting) Neil Network for Marine Biodiversity and Resources GS9 ue 00
. . Shelf-ocean connectivity: the role of eddies in cross-
Holl D . . Tue 12:0
olliday avid shelf exchange of larval fishes off SW Australia SS6 ue 0
Holmes Sebastian Modes of reproduction, population genetics and Gs2 Wed 11:30
dispersal: what connects what?
Hone Patrick SS11 Thu 13:50
Hood (B_eckley Raleigh SIBER: Sustained Indian Ocean Biogeochemical and SS10 Wed 12-10
presenting) Ecosystem Research
H . . .
( Orvt;lsentin Charting a Course for Management of Victoria’s
er)dri ue 8? Steffan Marine National Park System — The Role of Research [GS11 Thu 11:20
9 and Monitoring in Integrated Coastal Management
Howe)
The Australian Acoustic Tagging and Monitoring
Huveneers Charlie System (AATAMS): applications for high trophic level |SS4 Tue 13:50
predators
Huveneers Movement patterns, depth and thermal preferences
(presenting Paul of juvenile shortfin mako sharks Isurus oxyrinchus in |SS4 Mon 13:30
Rogers et al.) the southern and Indian Oceans
Pathways of spatial subsidies in the coastal .
Hyndes Glenn environment: case studies from Western Australia plenary |Mon 11:30
Ierodiaconou |Daniel Linking s.e'afloor characteristics to biological sss Wed 14-50
communities
Use of interferometric sidescan techniques for seabed
Ingleton Timothy mapping — tools to improve data processing and SS8 Wed 16:30
resolution
A 25 year comparison of Mollusc Populations
Irvine Tennille inhabiting Intertidal Platforms, with focus on Abalone |GS11 Wed 16:10
and Distribution Type
Izzo Chris Telomere Length as an Age Determinate in Fish GS16 Tue 14:10
Jakuba Michael Co—reglstered muI-tlbear.n acoustic ar-Id photographic sss Wed 16-10
mapping of benthic environments with an AUV
James
Introducing the Southern Australian node of the
harl . . 1 Wed 15:
(Seuron_t Charles Integrated Marine Observing System, SAIMOS SS10 ed 15:30
presenting)
Jeffries Thomas Taxonomic clustering of microbial metagenomes in GS16 Thu 16:20
the Coorong lagoon system
Does pearl oyster aquaculture have an impact on
Jelbart Jane marine sediments and benthic fauna in Western GS10 Wed 11:30
Australia?
Denitrification rates in the tuna farming zone, south- .
Jones Emlyn west Spencer Gulf, South Australia SS7 Thu 14:30
The application of towed video to describe habitats
Jordan Alan and benthic assemblages on the inner shelf of NSW —|SS9 Wed 11:30
limitations and future developments
Kaempf Jochen Connectivit.y in SA gu-Ifs and Bgss Strgit from various ss6 Mon 1350
transport timescales in three-dimensional models
Development of High Resolution Nutrient-Ocean
Kartadikaria Aditya R Circulation Coupled Model to Asses Larval SS6 Mon 16:00
Survivorship inside “Wallace Line” regions
Spatial distribution and population dynamics of the
Katrak Gitanjali grapsid crab, Helograpsus haswellianus, in tidal GS16 Mon 16:20
wetlands in South Australia
Kingsford Michael Abundance, population structure anc_i forgcasting risk ss5 Thu 12:00
of exposure to venomous cubozoan jellyfishes
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First Name

Title of Oral Presentation

Session

Day/Time

Kininmonth

Stuart

Comparison of hydrodynamic and genetic networks in
the GBR

SS1

Mon 15:20

Kloser

Rudy

Mapping the distribution and abundance of
mirconekton fish at basin scales — potential and
challenges

SS4

Tue 11:00

Kloser

Rudy

National mapping of deepwater biotopes based on
multi-beam acoustics — progress and challenges

SS8

Wed 13:50

Kobryn

Halina

Making Sense of Hyperspectral, Remotely-Sensed
Data for Habitat Mapping in Ningaloo Marine Park,
Western Australia

GS13

Tue 15:40

Krull

Evelyn

Changing Geochemistry and Ecology of the Lower
Lakes and Coorong due to Water Management

SS7

Thu 11:20

Kuhn

Thomas

Longitudinal variations in sedimentary organic matter
composition in the Logan Estuary (southeast
Queensland, Australia): Implications for the impact of
human activities

SS7

Thu 15:40

Kunz

Thomas

Impacts of Climate Change on Plankton and trophic
Linkages in Tasmanian Shelf Waters

SS5

Thu 15:40

Lamarche

Geoffroy

Modelling of backscatter angular dependence as a
tool for seafloor characterisation — examples in Cook
Strait and the Kermadec Arc, New Zealand

SS8

Wed 16:50

Lautenschlager

Agnes

Distribution, abundance and feeding of
macroinvertebrates in an intermittently-open estuary

GS1

Wed 13:50

Lavery

Paul

Dissolved organic matter leakage from seagrass
wrack: a mechanism for cross-habitat connectivity
and trophic subsidy

GS1

Wed 15:30

Lavery

Trish

Whales: A net sink or source of carbon to the
atmosphere?

GS9

Tue 16:20

Lea

Mary-Anne

Winter movements of female Antarctic fur seals at
Marion Island — migrators or commuters?

SS4

Mon 13:50

Lee

Randall

The Spirit of Tasmania 1 ocean observation facility:
Features resolved from a rapid repeat shiptrack and
broadened opportunities as a multi-user platform

SS10

Wed 17:30

Lester

Rebecca

Exploring potential futures for the Coorong using
scenario analysis of ecosystem states

GS10

Wed 12:30

Li

Yan

Will climate change increase the vulnerability of
marine molluscs to disease? - A suspicion derived
from a model of oyster spawning

GS9

Tue 14:10

Lindsay

Malcolm

Estimating the larval connectivity of a marine
protected area: barnacle and mussel recruitment
around Wilsons Promontory Marine National Park,
Australia

GS11

Thu 13:50

Linke

Thea

Comparisons of the food web structure in two
estuaries with differing hydrological regimes in south-
western Australia

GS4

Wed 11:50

Loisier

Aude

Connectivity between environmental diversity and
biodiversity distribution for the selection of intertidal
protected areas

GS11

Thu 15:20

Loo

Maylene

Seasonal development of net fouling and effects on
water quality for a southern bluefin tuna sea-cage

GS16

Tue 14:50

Lovelock

Catherine

Surface elevation change in Moreton Bay wetlands:
Understanding vulnerability to sea level rise

GS9

Tue 14:30

Lovelock

Catherine

Cyclone Pancho increases growth and relieves
nutrient limitation in mangroves in the Exmouth Gulf

SS7

Thu 16:00

Lucieer

Vanessa

Image segmentation of seabed texture homogeneity
from multibeam backscatter data

SS8

Wed 17:30

Lucrezi

Serena

Canaries on the beach — the utility of ghost crabs
(Ocypode sp.) as indicators of ecological change on
sandy beaches

GS16

Tue 12:00

Lyne

Vincent

A Hierarchical Systems-based Framework for
Managing Marine and Coastal Conservation Assets

GS10

Wed 13:30
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Last Name First Name Title of Oral Presentation Session | Day/Time

Macdonald Helen The effect of upwelling on C?ontinental s_helf carbon SS7 Thu 13-50
fluxes off southeast Australia: a numerical model

Marshall Dustin Are Pher.m.typ_e-environment Mismatches a Barrier to Ss2 Tue 17:00
Connectivity in the Sea?

Mateo Miguel Seagrass beach-cast wrack: food, home or both? SS3 Mon 16:00
Effect of hook pattern on catch rate and hooking

Maynard David location for temperate deep water fish and shark GS16 Tue 13:50
species

McArthur Matthew CERF maring b.iodive.rsity surrogacy surveys of 2008 Gss Tue 12-20
— 9 and preliminary infaunal analyses

McArthur Video analysis of community structure and benthic

(presenting Matt habitats across the George V Shelf, East Antarctica: |SS9 Wed 11:50

Post et al .) trends through time and space

McCallum Anna (?omparing regio_na’ll distributions Qf decapods gnd Gss Mon 15:40
fishes on Australia’s western continental margin

McCauley Robert The strategic value of sea noise recordings SS4 Tue 13:30
Spatial dynamics of a migratory fish stock:

McGarvey Rick Incorporating migration rates in a stock assessment |SS4 Mon 14:30
model

Mckenzie Jessica The influence of i.ntermittent estuary outflow on Gs1 Wed 13:30
coastal productivity

McKinnon

(p_)resenting David Zooplaﬁkton conn_ectivity and water column structure plenary |Tue 9:50

Richardson et in tropical Australia

al .)

McKinnon David Zpoplankton connectivity: environmental and trophic ss5 Thu 13:30
linkages
Demographic and morphological responses to prey

. depletion in a crested tern Sterna bergii population: B

McLeay Lachie Can fish mortality events highlight performance GS4 Wed 12:30
indicators for fisheries management?
Coastal connectivity in Fiordland (1): spatial

McLeod Rebecca variability in incorporation of forest litter by marine |SS3 Mon 13:50
communities
Detection of Reticulate Evolution and Connectivity in

McMahon Kathryn Phylogenetic Lineages of Two Key Seagrass Genera, [GS2 Wed 12:30
Posidonia and Halophila
Contrasting patterns in habitat use and migration of

Meekan Mark grey reef (Carcharhinus amblyrhynchos)-, ssa Mon 14:10
hammerhead (Sphyrna mokarran) and tiger
(Galeocerdo cuvier) sharks in Western Australia
Oceanographic conditions and spatial context predict

Mellin Camille biogeographic patterns of coral reef fish diversity and |GS8 Mon 13:50
abundance

Mesley Edwina Mapping of s_eabed habitats on the NSW continental GS16 Tue 11-:00
shelf at multiple scales
The biophysical landscape of the southern Australian

Middleton John shelves: measurement, modelling, climate and SS11 Thu 14:10
climate change

Millar Natalie Larval fishes as blo!oglcal tracers of Iatltudlhal and Ss6 Tue 12:20
cross-shelf connectivity off Western Australia
Genetic connectivity in common dolphins: Is eastern

Moller Luciana Australia an oceanic highway for these highly mobile |SS1 Mon 14:10
marine vertebrates?

Moltmann Tim The Australian Integrated Marine Observing System |[SS10 Wed 11:10

Monk Jacquomo Predicting.demersal fish distributions using presence- sss Wed 15:50
only algorithms

. . Biofouling survey carried out on RAN ships, Cockburn i

Montelli Luciana Sound WA, and Trinity Inlet, Queensland GS8 Tue 11:40

Morcom Robyn Does Science help or hinder Marine Park Design? GS11 Wed 15:50
Relationships between larval connectivity and local

Moritz Charlotte ecological processes in benthic invertebrate GS8 Mon 14:30
populations: a metacommunity approach
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Mortimer Nick Pushing the Boundary: Improving Automated SS5 Thu 16:00
Measurements of Preserved Zooplankton

Nagelkerken Ivan Connectivity among tropical marine habitats — what keynote |Tue 9:05
do we really know?

. Living up to our reputation: implications of fishery

Nevill Jon . . . GS12 Thu 12:00
management failures in the Australian context

Newton Gina Estuarln.e.zooplan-kton and |chthyop|an.kt9n sss Thu 1350
connectivity: environmental and trophic linkages
Assessment of the effect of salinity on viral lysis and
microzooplankton grazing on flow cytometrically-

N Kell . . . L 1 Thu 15:2

ewton ety defined sub-population of heterotrphic bacteria in a GS16 u15:20

coastal lagoon, The Coorong
Circumpolar genetic homogeneity of bull kelp

Nikula Raisa epifauna: postglacial recolonization and high SS1 Mon 16:20
connectivity?

Nikula Raisa The Baltic Sea transition zone and postglacial hybrid ss2 Tue 16:20
swarms of Macoma clams

pandolfi John H_op[:_)lng Hotspots: Global Shifts in marine Gss Mon 13:30
Biodiversity

park Young-Je Absorption and Scattering Properties of Southern SS10 Wed 13:30
GBR Waters

parkes John The Prokaryotes gnd their Activities and Habitats in ss7 Thu 12:20
Sub-Seafloor Sediments

Parslow John Marine Biogeochemical Connections keynote |[Thu 9:05

Parslow

(presenting Biogeochemical Dynamics of the Derwent Estuary:
. h . . 7 Thu 14:1
Wild-Allen et John Observations, Modelling and Management SS u 0
al.)
The West Australian Integrated Marine Observation

Pattiaratchi Charitha System (WAIMOS): Interactions between the SS10 Wed 15:50
Leeuwin Current and the continental shelf

Pearce David Community engagement and education is a two way GS15 Thu 13:30
street!

pecl Gretta An integrated approe.ach to gsses.smg climate change GS9 Tue 16:40
impacts and adaptation options in fishery systems

Pecl

(presenting National Climate Change Adaptation Research

. LT . Tue 17:

Holbrook & Gretta Network for Marine Biodiversity and Resources GS9 ue 00

Pecl)
Advances in spatio-temporal data visualisation and

Pederson Hugh analysis techniques: integrating 4D ecological and GS13 Tue 16:20
environmental data using Eonfusion

Penrose Helen Structura-I Iandscapg .con.nectlwt)./ influences nekton ss3 Mon 15:20
community composition in an arid zone estuary
Coupling between density fronts and chlorophyll

Petrusevics Peter levels at the entrance of Spencer Gulf, South SS6 Tue 11:20
Australia

peucker Amanda Conservatlon' genetics of the Little Penguin, ss1 Mon 14:30
Eudyptula minor

Pitt Top-down and bottom-up influences of jellyfish on

(presenting Kylie pelagic primary production and planktonic SS5 Thu 12:20

West et al .) assemblages
Video analysis of community structure and benthic

Post (McArth . . .

ost ( C rehur Alix habitats across the George V Shelf, East Antarctica: |SS9 Wed 11:50

presenting) ;
trends through time and space

Preston Tiana The unusual forgglng ecology of Little penguins living ss4a Tue 15:40
in an urban environment
The legacy of Sydney’s long term monitoring stations

Pritchard Tim and prospects for integrated monitoring of coastal SS10 Wed 14:10
waters

Proctor Roger Data management in IMOS SS10 Wed 11:30
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Last Name First Name Title of Oral Presentation Session | Day/Time
The gloomy octopus is not always gloomy: video
Pronk Renata playback successfully demonstrates episodic GS16 Mon 16:00
behavioural syndrome in a cephalopod
. Are seascapes derived from physical data biologically
Przeslawski Rachel - GS11 Wed 17:10
meaningful?
Quinn
(presenting Gerry Index of Estuarine Condition for Victoria GS10 Wed 14:50
Arundel et al .)
Developing Surrogacy Relationships for a Remote
Radke Lynda Deep-sea Plateau and Seamount in Eastern Australia |SS7 Tue 13:50
from Geochemical Observations
Connecting the dots for a typically disconnected
Ramsdale Tanith group of_s_and_y beach organlgms: Ca.n m_elofaunal GS16 Tue 11:40
communities illustrate potential vehicle impacts on
beaches?
Potential sources of error in the application of towed .
Rattray Alex video data for benthic habitat characterisation SS9 Wwed 12:30
Revill Andrew Appargnt Lack of Pelaglc_—Benthlc Connectivity of SS7 Thu 11-40
Organic Matter Sources in the Coorong
Richardson Anthony The jellyfish joyride: causes, consequen.ces and GS9 Tue 13-30
management responses to a more gelatinous future
The plankton observing system for IMOS: 1. The
Richardson Anthony Australian Continuous Plankton Recorder (AusCPR) SS10 Wed 16:50
survey
Richardson . . .
(McKinnon Anthony ﬁrc])lc()g)laerékton connectivity: environmental and trophic plenary |Tue 9:50
presenting) 9
. An Observation Network for the Oceans around
R Ken . - 1 Wed 11:
idgway © Australia — The IMOS Bluewater and Climate Node SS10 ed 50
Gene flow and hybridization across an ecological
Riginos Cynthia transition: contrasting patterns of gene introgression [SS2 Tue 16:40
between North Sea and Baltic Sea mussels
Roberts David ]!ir;therspemflc gene flow between estuarine and pelagic ss1 Tue 13-50
Rodrigue Charting a Course for Management of Victoria’s
(Howe Mark Marine National Park System — The Role of Research |GS11 Thu 11:20
presenting) and Monitoring in Integrated Coastal Management
Evidence for maintenance of population stability by
Roediger Lana small-scale metapopulation relationships in a sea star|GS2 Wed 11:50
with direct development
Connecting stakeholders with marine policy -
Roelofs Anthony Quegnsl.and s risk bas_ed approach to assessmen_t, GS12 Thu 11:00
monitoring and sustainable management of marine
aquarium fish and coral fisheries
Rogers Movement patterns, depth and thermal preferences
(Huveneers Paul of juvenile shortfin mako sharks Isurus oxyrinchus in|SS4 Mon 13:30
presenting) the southern and Indian Oceans
Rolston Alec Envirgnmental regulatio.r? of benthic.in_vertebrate Gsi wed 14:10
colonisation under modified connectivity
Envi tal t i ts of est ies: th
ROSS Jeff .nV|r0nmen al vya er reqw_remen s of estuaries: the GS10 wed 14:10
Little Swanport in Tasmania
Roughan Moninya Connectivity along thfe Continental Shelf of Ss6 Mon 14:10
Southeastern Australia
Roughan Moninya Highlights from NSW IMOS SS10 Wed 13:50
Using Floods to determine Ecosystem Response to
Saeck Emily Nutrients: a Case Study of Phytoplankton GS9 Tue 16:00
Communities in Moreton Bay, Queensland
Sandoval Comparative phylogeography of Elamobranchs from
Castillo Jonathan the Gulf of California, Mexico: same gulf, different SS1 Tue 14:10
histories
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Last Name First Name Title of Oral Presentation Session | Day/Time
Colonization of a recently scuttled warship — can a
Schlacher Monika young, subtropical wreck mimic the habitat value of |GS1 Wed 16:10
natural reefs?
Spatial correlates of whale shark sightings and
Sequeira Ana M. M. temporal trends derived from long-term pelagic SS4 Tue 14:10
fisheries data
Seuront . .
(presenting Laurent Introducing the_ Southern _Australlan node of the $S10 Wed 15:30
Integrated Marine Observing System, SAIMOS
James et al.)
Seuront Laurent Zooplanlfton behavioural connectivity: evolutionary sss Thu 15:20
perspectives
Konnecting Marine Landscapes: The use of KML files
Sexton Michael and Earth Browsers to discover, display and deliver |GS13 Tue 16:40
Marine Knowledge
Seymour Justin Cascading resour(?e pa_tch exploitation in a ss7 Tue 14:10
heterogeneous microbial seascape
Sheaves Marcus Vulnerability ahd Adaptation of Dry Tropics Coastal GS9 Tue 14:50
Wetlands to Climate Change
Seal Predation and fishing effects on the abundance,
Shepherd AO Scoresby size and sex ratio of the blue-throated wrasse, SS4 Tue 14:50
Notolabrus tetricus, on South Australian coastal reefs
Sherwood John A Victorian approach to determining environmental GS10 Wed 14:30
flow needs of estuaries
Seabed habitat mapping in the Capel/Faust Plateauon
Siwabessy Justy the Lord Howe Rise using multibeam backscatter data|SS8 Wed 14:10
from SIMRAD EM300 sonar systems
An Approach to determining the Conservation Assets
Skewes Timothy of C(_)ast_al Marine Syste_ms in Melanesia for GS11 Thu 16:-40
application to Vulnerability Assessments and
Conservation Planning
. . . Coastal scale connectivity based on particle track i
Slawinski Dirk modelling, or putting the ‘Link’ into BLUELink SS6 Mon 14:30
Smale Daniel D_escrlblng pattern gnd o_letectlng cha_mge amidst Gss Mon 16:20
widespread uncertainty in the benthic system of WA
Connecting visitors to the environment: a study of
Smallwood Claire travel networks in the Ningaloo Marine Park, north- |GS11 Thu 12:20
western Australia
Smith Jodie prban—based nutrient mputs' to'Darwm Harbour - ss7 Thu 15:-20
impacts on ecosystem functioning
. . Distribution and Trophic linkages of Seadragons and i
Sorokin Shirley the Bigbelly Seahorse in Spencer Gulf GS4 Wed 12:10
Spatial and temporal genetic structure of reef-
Souter Petra building corals at a small island group in the central [SS1 Tue 11:40
Great Barrier Reef
The Phaeocystis globosa spring bloom in the English
Spilmont Nicolas Channel: connectivity from solitary plantktonic cells |GS1 Wed 14:50
to shorebirds
. Blue-W. R h Vv | - Repl for RV
Stein Fred ue-Water Research Vesse eplacement for plenary |Mon 12:10
Southern Surveyor
. . Observing and Modelling the Circulation of the
Steinb C . . SS6 Mon 15:40
einberg raig Capricorn Bunker Group, Southern Great Barrier Reef on
Stewart Tom The Impacts of Hypersallnlty_ on the_ Egg Mas_ses of GS16 Thu 15:-40
the Southern Calamary, Sepioteuthis australis
. Diet of Size fractionated Zooplankton off Western
Strzeleck J . . . SS5 Thu 16:40
rzefeck oanna Australian Coast: Insight from Fatty Acids Y
Germanium/Silicon fractionation in Sponges:
Sutton Jill Implications for Paleo-reconstructions of Oceanic SS7 Thu 16:40
Silicon
Considering the evidence for long-term shifts in the
Swadling Kerrie distribution of zooplankton along the Tasmanian east |SS5 Thu 11:00
coast
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Tanner Jason Envw_onmental modelling of the Port Lincoln tuna GS16 Tue 14:30
farming zone
Genetic and ecological approaches of regional reef
Taquet Coralie connectivity in the South-East Asia and West Pacific |GS2 Wed 14:10
region: the SEA-WP project
Teasdale Jayme Moretonj Bay Marine Park - Connecting process and Gsi11 Thu 12:00
protection
Cryptic species associated with marine biogeographic
Teske Peter provmces within Aust.rallan and S.o.uth African Gss Mon 16-00
lineages of the low-dispersal ascidian Pyura
stolonifera
Is recreation compatible with the conservation of
Thompson Luke coastal dunes? A case study from the World Heritage |GS16 Tue 12:20
site of Fraser Island
Thompson Peter The Plankton Ecology of South Western Australia: ss10 Wed 16:30
Temporal and Spatial Patterns
Primary production by Benthic Microalgae on the i
Thompson Peter Continental Shelf of western Australia SS7 Thu 12:00
Thums Michele Inferr'lng relat|v§ return of habitat-dependent ss4 Tue 12:00
foraging strategies
Tibby John Post—Eqropean salinity changes in south-east GS16 Thu 16-00
Australian coastal lakes
Tonk Linda Symbiodinium diversity on the Great Barrier Reef GS8 Tue 11:20
Tremi Eric Graph Models of Ma_rlne Con_nectlwty: a 'Network ss1 Mon 15:-40
Approach for exploring Spatial Patterns in Gene Flow
Treml Eric Plspe_rsal pathways: patterns_ pf connectivity and SS6 Tue 11:40
isolation across the Indo Pacific
Dispersal among geographically isolated populations
Underwood Jim of coral reef fish: ecological freeways and SS1 Tue 12:00
evolutionary highways
Ontogenetic habitat shifts and the importance of
Usmar Natalie structure for snapper (Pagrus auratus) within an GS1 Wed 16:30
estuary
van Oppen Madeleine Aystra.lia—yvide Patterns of Gene_tic_ Connectivity and ss1 Tue 11:00
Diversity in a Common Reef-building Coral
Seasonal variation in primary and secondary
V Ruth Paul L . . Thu 14:
an Rut ad productivity in the Port Lincoln Tuna Farming Zone SSS ! 80
vanderklift Mat Patterns |.n f.|sh assemblages on reef flats at Ningaloo GS10 Wed 11-50
suggest fishing effects
Tracking terrestrial organic matter in marine
Volkman John ecosystems using lipid biomarkers and stable SS7 Thu 11:00
isotopes
von Patricia Cor_lr)ectlng science and public policy: what about GS12 Thu 11:20
Baumgarten politics?
von Patricia The art of gmmatlon: progressing marine education Gsis Thu 13-50
Baumgarten through science
Spatial and temporal dietary determination of
Walters Andrea southern elephant seals pups using stable-isotope Ss4 Tue 11:20
ratios in whiskers and telemetry
warner Patricia Sm_all—scale Conngctmty in the Brooding C.oral ss1 Tue 12:20
Seriatopora hystrix : How far do sperm swim?
warner Robert Estimating (?llspersal scgles and connectivity among keynote |Mon 9:30
coastal marine populations
Waters Scouring the Southern Ocean: Kelp Genetics reveals
(presenting Jonathan Effects of Subantarctic Sea Ice during the Last Glacial|SS1 Mon 16:00
Fraser et al .) Maximum
Explori F - i i
Webster lan Xp grlng Cooror\g utures - Understanding its ss6 Mon 16:40
Physical Dynamics
weller Evan Identifying key environmental drivers influencing SS6 Mon 16-20
western rock lobster settlement
(G?Jrrng[?jrg Thomas Oceanographic Connectivity Drives Species Turnover GS2 Wed 16-50

presenting)

in Marine Macroalgae
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. Top-down and bottom-up influences of jellyfish on
West (Pitt . A . . .
. Elizabeth pelagic primary production and planktonic SS5 Thu 12:20
presenting)
assemblages
Does the foraging behaviour of little penguins differ
Wiebkin Annelise at sites where their primary prey can access different [SS4 Tue 16:20
depths?
Wild-Allen . . . )
(Parslow Karen Blogeochfemlcal Dyngmlcs of the Derwent Estuary: SS7 Thu 14:10
. Observations, Modelling and Management
presenting)
Williams Alan Turning towed camera imagery into data for specific SS9 Wed 12-10
purposes
Ecological shift in an estuarine tidal flat:
Winberg Pia considerations for connectivity in Marine Protected GSi11 Thu 14:10
Areas
Coastal connectivity in Fiordland (11): evidence for
Wing Stephen mlcr.oblal recycllng of forest litter and bottom-up . ss3 Mon 14:-10
forcing of population structure from a case study in
Doubtful Sound
Environmental influences on the genetic structure of
Wiszniewski Joanna Indo-Pacific bottlenose dolphins (Tursiops aduncus) |[GS2 Wed 16:10
in southeastern Australia
Daily and seasonal patterns in behaviour of the
Wolkenhauer |Mara commercially important sea cucumber, Holothuria GS16 Thu 16:40
scabra
Ocean warming and acidification effects on early
Wong Eunice development of the temperate abalone Haliotis GS16 Thu 11:20
coccoradiata
. Upwelling off the Coast of Sydney: Observations from i
Wood Julie the NSW IMOS Array SS10 Wed 14:30
. . Perf: > how i h A li
Wright Alison ertormance assess.m.ent. ow 1S Sout us_tra a GS11 Thu 11:40
considering connectivity in marine park design?
. Will Climate Change Exasperate Coastal
Y K L . Tue 15:4
n edong Eutrophication Impact: a Case Study in Hong Kong GS9 ue 15:40
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