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Survival, growth and morphological development of post-settlement Coscinoderma 
matthewsi

Abdul Wahab, Muhammad Azmi *1, de Nys, Rocky & Whalan, Steve
1  School of Marine & Tropical Biology, James Cook University, Townsville, Queensland 4811, Australia
muhammad.abdulwahab@jcu.edu.au

A comprehensive knowledge of post-settlement processes is crucial in understanding and managing populations of marine 
benthic invertebrates such as sponges (Phylum Porifera). Initial metamorphic success and subsequent survival of Coscinoderma 
matthewsi (Dictyoceratida) juveniles, grown at settlement densities of 0.1, 0.2, 0.5 and 1 cm-2 over a period of eight months, 
were quantified. A 3-dimensional (3D) volume rendering method was also developed to assess volumes of juvenile sponges 
providing accurate measurements of post-settlement growth. The accuracy of using surface area (2D) as a measure of growth was 
subsequently assessed. Metamorphic success and juvenile survival of C. matthewsi was not significantly different between density 
treatments. More than 90 % metamorphosis was achieved at settlement, with juvenile mean survivorship reaching 17.5 % ± 3.2 
(mean ± SE) after eight months post-settlement. Mean growth from volume measurements (3-dimensional) after seven months 
was double (190 %) that of growth determined from surface area (2-dimensional) measurements (85 %), demonstrating an under-
estimation of growth when the 2D method was used. Sponge volumetric growth was also supported by highly developed juvenile 
morphology. This study demonstrates the significance of post-settlement processes in influencing adult population distribution 
and also highlights the importance of using volume as a measurement for species adopting vertical growth.

Eighties Flashbacks: The invertebrate communities on temperate artificial reefs 
nearly three decades later

Cameron, Shea1*, Dittmann, Sabine1, Fairweather, Peter1 & Butler, Alan2

1  School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide SA 5001
2  CSIRO Marine and Atmospheric Research, PO Box 1538, Hobart Tas 7001
shea.cameron@flinders.edu.au

In 1984, following the success of another reef program in the 1970s the South Australian Fisheries Department along with local 
councils planned a series of artificial reefs constructed from different materials for Gulf St Vincent, Spencer Gulf, Eyre Peninsula 
and Kangaroo Island. The majority of these reefs were tyre module (TMU) reefs constructed from modules made up of 28 tires 
lashed together with polyester tape.  The others consisted of vessels opportunistically acquired for disposal. The reefs off the 
metropolitan coast were found to have attracted the target fish species leading to increased catch rates. What is not known is 
the composition of the invertebrate communities that have since settled onto these reefs. Temperate invertebrate communities 
worked on previously in Gulf St Vincent have long succession patterns, sometimes exceeding decades. This study seeks to 
determine spatial variation in the settlement of marine invertebrates on artificial reefs, decades after their deployment. Vertical 
and horizontal surfaces are further differentiated to take any variations with shading into account. The survey is to be completed 
by May 2011. Based on photo-quadrats and additional scraping for further identification, differences in the fouling community 
with substrate type and location of the artificial reef will be analysed. The poster will further explore relationships between 
structural complexity and diversity of fouling communities.

48th Australian Marine Sciences Association Conference 2011

162 163



Effect of iron limitation on the physiology and iron bioavailability of two Antarctic 
phytoplankton

Hassler, Christel*1, Clementson, Lesley2, Petrou, Katherina1 & Butler, Edward2

1  Plant Functional Biology and Climate Change Cluster, University of Technology Sydney, PO Box 123, Broadway NSW 2007.
2  Marine and Atmospheric Research, CSIRO, Castray Esplanade, Hobart Tas 7000.
Christel.Hassler@uts.edu.au

The diatom Chaetoceros sp. and the haptophyte Phaeocystis sp. were sequentially acclimated from high to low iron in synthetic 
seawater. In this media, iron was buffered with EDTA and the concentration of labile iron (Fe’) was calculated to be 4 nM and 4 
pM in the high and low iron media (MINEQL+, ver. 4.5), respectively. Both cultures were then maintained in natural seawater 
from the Polar Frontal Zone (54.0°S 145.9°E). Iron limitation resulted in a 1.2- to 1.4-fold decrease in cell size as well as 
maximum quantum yield. Under iron limitation, a decreased growth rate was only observed for Chaetoceros sp. (from 0.40 to 
0.28 d-1). Phaeocyctis sp. maintained a constant growth rate (0.22 d-1), but iron limitation affected the size of the colonies from 
500 µm in high-iron media to 30 µm and 60 % solitary cells in iron-limited media. Iron limitation also decreased cellular Chl a, 
as well as other pigments being used as biomarkers and photo-protective pigments. Decreased tolerance to high light under iron 
limitation was also observed using rapid light curves. Iron limitation also affected the intracellular metal composition, revealing 
interesting questions on trace metal interactions. For both strains, iron internalisation constants revealed a 2- to 3-fold faster 
iron uptake in iron-replete conditions, consistent with the use of “low”-affinity iron uptake transport system. This observation 
was confirmed for Chaetoceros sp.  by the use of ortho-vanadate,  a specific inhibitor of P-ATPase used in primary transport 
system,  with a  60 % and 95 % inhibition of iron uptake under iron-replete and limited situations, respectively.  The induction 
of high affinity transport systems resulted in a greater ability to take up organic iron. The iron bioavailability in presence of 
organic ligands was measured in synthetic seawater using iron uptake in the presence of increasing ligand concentrations. The 
organic ligands selected represent ligands likely to be present in seawater; saccharides, porphyrin and siderophores. These 
results demonstrated that iron limitation affects phytoplankton at multiple levels, likely resulting from a balance between energy 
dedicated to growth, light acquisition and iron uptake.

Spatial and temporal distribution of copepod diversity and abundance in the Gulf of 
Carpentaria, northern Australia

Rothlisberg, Peter*4, Greenwood, Jack2, McKinnon, Dave3, Richardson, Anthony4,5 & Othman, 
Ross1

1  Department of Zoology, Universiti Kebangsaan, 43600 Bangi, Selangor, Malaysia
2  School of Biological Sciences, University of Queensland, Brisbane, Queensland, 4072
3  Australian Institute of Marine Science, P.M.B. No. 3, Townsville M.C., Queensland 4810 4CSIRO Marine & Atmospheric Research, GPO Box 2583, 
Queensland, 4001 
5  School of Mathematics & Physics, University of Queensland, St Lucia, Queensland, 4077
peter.rothlisberg@csiro.au

The Gulf of Carpentaria is a large, shallow tropical basin (85% of the area <60 m depth) enclosed on three sides by northern 
Australia and bounded in the north by the Arafura Sea and the island of Papua New Guinea. We investigated copepod diversity 
and abundance in relation to key environmental variables and water masses. Plankton samples were collected by oblique tows 
(mesh size of 142 μm) at 23 stations during 10 cruises between August 1975 and May 1977. Copepod abundance was relatively 
low and typical of oligotrophic tropical regions globally. A total of 102 copepods species was identified: 68 species belonging 
to the Calanoida; 30 to the Cyclopoida; and 4 to the Harpacticoida. Of these, 13 species were new to science and all species 
collected in this study represent new records of copepods for the Gulf region. The faunal composition is typically warm-water 
neritic, and similar to that of the Indo-Malay Archipelago. Multivariate principal coordinate ordination of the stations identified 
three typical assemblages: inshore; intermediate; and offshore. The coastal assemblage was consistent in both the wet and 
dry seasons.  During the dry season more stations had offshore assemblages.  During the wet season, the number of stations 
with an intermediate assemblage doubled and extended into the southern Gulf. Each assemblage had a suite of characteristic 
environmental conditions defined by depth, temperature, salinity and silicate.  This work represents the first systematic sampling 
and description of copepod abundance and diversity in northern Australia.
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Predictive Habitat Modelling of Indo-Pacific Bottlenose Dolphins (Tursiops aduncus) 
in South West Australia.

Sprogis, Kate*1, Ken Pollock1, Halina Kobryn1, David Johnston2, Randall Wells3 and Lars Bejder1

1  Cetacean Research Unit, Murdoch University, Perth 6150
2  Duke Marine Lab, Duke University, North Carolina 28516
3  Sarasota Dolphin Research Program, Mote Marine Laboratory, Florida 34236
K.Sprogis@murdoch.edu.au

Animals prefer to use an area based on its physical environment (e.g., depth, slope, sea surface temperature, habitat type), food 
availability, protection from predators, suitability as a breeding or calving ground and lack of anthropogenic pressures. Detecting 
these critical areas and explaining the factors that influence habitat use and movements are important for conservation and 
management efforts of a species. Habitat modelling is a powerful tool for predicting distribution patterns and understanding the 
ecological and physical factors that determine these distributions. Several different modelling techniques are available. Models 
that are commonly used for marine mammal species include hypothesis testing, maximum entropy, multivariate statistical 
modeling and multivariate ordination and classification. In this study, the Indo-Pacific bottlenose dolphin (Tursiops aduncus) 
is used as a model species to investigate which habitat models perform best. Over the past four years research on abundance, 
distribution, social structure, foraging ecology and conservation genetics has been conducted on the study population in Bunbury, 
South West Australia. This project will continue to collect data for an additional three years using the same established techniques. 
The study area will be expanded to now cover an area of 475km2, extending offshore to 9.3 km. Greater coverage of the benthic 
habitat type and complexity will be recorded through an increased number of transect routes and validation points of the current 
habitat classifications (drop down camera ground truthing). Other relationships with dolphin distributions will also be considered 
for additional variables, for example, sea surface temperature, prey distribution and vessel density.

Response of small bodied fish to habitat reconnection in the Murray River Estuary 

Silvester, Luke*1,2, Dittmann, Sabine1 & Beyer, Kathleen2

1  School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide, SA 5001
2  Inland Waters and Catchment Ecology Program, SARDI Aquatic Sciences, PO Box 120, Henley Beach, SA 5022
silv0034@flinders.edu.au

Estuaries are a dynamic interface between freshwater, marine and terrestrial ecosystems. Over time, the Murray River estuary 
has been heavily regulated resulting in environmentally distinct habitats, up- and downstream of a series of barrages. This habitat 
fragmentation threatened the ecological integrity of the ecosystem, affecting fish assemblage structure and abundance. Following 
recent floods the barrages were reopened in September 2010 allowing the river to flow into the sea. The aim of this study was to 
evaluate the effects of reconnection of adjacent habitats on the fish community in the estuary. To assess the temporal and spatial 
changes in the fish community structure on either side of two barrages (Goolwa and Mundoo), fish were collected once a month 
using a seine net at eight locations between August 2010 and January 2011. Abundances, distributions and size frequencies of 
fishes were assessed to determine fish community structure and recruitment. The results show temporal and spatial variability in 
the fish assemblage structure with a general increase in diversity and abundance of fish species. The results will be discussed in 
light of their implications for the management of fragmented habitats and estuarine fish communities. 
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Indo-Pacific Bottlenose Dolphins (Tursiops aduncus) in the Swan-Canning Estuary 
(Perth, WA): ecology, status, and future research.

Chabanne, Delphine*1, Finn, Hugh1, Salgado, Chandra2, Nam Lo, Hong2, Moiler, Kim2, & Bejder, 
Lars1

1  Murdoch University Cetacean Research Unit, Murdoch University, Murdoch WA 6150 
2  Centre for Marine Science and Technology, Curtin University, Perth WA 6845
delphine.chabanne@gmail.com

From October 2001 to June 2003 we photo-identified 35 Indo-Pacific bottlenose dolphins (Tursiops aduncus) within the Swan-
Canning Estuary in Perth, Western Australia (n = 223 survey days). Analyses of occupancy, ranging, and association patterns 
identified two main groupings: (a) transient - dolphins sighted less than six times generally near the estuary mouth (n = 13, 
37.1%) and (b) resident - dolphins consistently observed (n > 23 sightings) throughout the estuary and in association with each 
other (n = 18, 51.4%). The current status of dolphins in the estuary is not known. Low-level monitoring (n = 17 survey days) 
in 2008-9 re-sighted nine (50%) of the 2001-3 residents, while the carcasses of two (11.1%) were recovered in 2006 and 2009, 
one (5.6%) was presumed dead in 2002, and the status of the other six (33.3%) is not known. The deaths of six dolphins within 
the estuary in 2009 raised concerns about the long-term conservation of dolphins in the estuary and emphasised the need for 
new research. As part of a broader study of dolphins in the metropolitan waters of Perth, from June 2011 we will be conducting 
systematic boat-based surveys using belt transects coupled with individual focal follows within the estuary and adjacent coastal 
waters. This research has several objectives: (1) estimate dolphin abundance across the study area using photo-identification 
and mark-recapture methods; (2) determine residency and ranging patterns for individuals in order to better understand site 
fidelity and population structure; (3) determine habitat use patterns through habitat modelling; and (4) collect behavioural, 
environmental, and epidemiological data related to interactions with human activities and dolphin health (e.g. entanglements, 
epidermal diseases). 

Effects of zinc on biofilms on intertidal and subtidal habitats

Mayer-Pinto*, M1,2, Coleman, R.A., Underwood, A.J. & Tolhurst, T.3

1  Centre for Research on Ecological Impacts of Coastal Cities, School of Biological Sciences, Marine Ecology Laboratories A11, University of Sydney, NSW 
2006, Australia. 
2  RPS/Marine Monitoring Program, Level 2, Colin St. West Perth, WA 6162
3  School of Environmental Sciences, University of East Anglia, Norwich, NR4 7TJ: 
mariana.mayer@sydney.edu.au

Biofilm assemblages are sensitive to changes in environmental conditions. Thus, the physiology and composition of biofilm 
can reflect the local environmental conditions of a substratum. Little is known, however, about the effects of contaminants 
on biofilms. It is believed that effects of contaminants throughout trophic webs depend on their specific effects on the 
characteristics of the biofilms. Impacts of contaminants on assemblages are often investigated in laboratories or in meso-cosms 
to reduce extraneous variables. Such experiments are rarely representative of effects of contaminants under natural conditions. 
Studies done in real field situations, with enough power to detect impacts, are necessary to develop a better understanding 
of the effects of contaminants on ecological processes. Coastal and estuarine environments have long received metals from 
industrial and mining wastes. Input of these metals into natural habitats from human activity can cause disturbances to the 
environment. Using a new technique to experimentally deliver contaminants to micro-algal assemblages, we tested hypotheses 
about the effects of zinc on biofilm. We used settlement panels in subtidal and intertidal habitats. Panels were sampled after 
1 and 3 months of submersion. Control panels deployed for one month in each habitat had significantly greater amounts of 
biofilm than those exposed to zinc. After three months of deployment, results varied with location. The observed effects on 
the biofilm did not cause, however, significant changes on fouling assemblages developed in the panels. Temporal and spatial 
variation need to be considered to develop successful management and conservation strategies.
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Investigating the occurrence and range of introduced marine species in South 
Australia. 

Wiltshire, Kathryn*1 & Deveney, Marty1

1  South Australian Research and Development Institute, PO Box 120, Henley Beach SA 
Kathryn.Wiltshire@sa.gov.au

Knowledge of the distribution of introduced marine species is important for understanding when a new incursion or range 
expansion has occurred, for managing existing infestations of pests, assessing risks and ensuring accurate communication and 
reporting. Information on the distribution of introduced marine species is SA was lacking, with no list of introduced marine 
species compiled since 1998, that list including several unverified records and a paucity of specific spatial data. To address 
these issues we collated records of introduced marine species from SA, attempted to verify the occurrence and range of these 
species in SA, and built a GIS-linked database of these records. We found over 100 species reported as being “introduced” or 
“cryptogenic” in SA, 99 of which were investigated further. Not all reported species were confirmed to occur in SA, with 7 
records being particularly doubtful, and not all introductions appear to have resulted in establishment. Of the 99 investigated, 
we regarded 22 introduced and 34 cryptogenic species as established or recently recorded in SA, including 9 species on the 
National System trigger list. The GIS-linked database was used to map records of these trigger list species and to produce lists 
of introduced marine species occurrences for various SA regions, further aiding management and informing future research 
directions.

What is the role of habitat complexity and heterogeneity in determining native and 
non-indigenous invertebrate diversity? 

Smith, Rachel S.*1, Clark, Graeme F.1, & Johnston, Emma L.1

1Evolution and Ecology Research Centre, University of New South Wales, Sydney 2052
Rssmith218@gmail.com

The number and diversity of niches available in an area is likely to influence community composition, including the probability 
of invader success. One way to manipulate niche availability is to alter habitat structure, which is comprised of 3 main 
elements: heterogeneity, complexity and scale. This study aimed to parse out the separate roles of these elements in developing 
subtidal sessile marine invertebrate communities. We manipulated complexity by changing the abundance of two features 
of the substrate (grooves and recesses), and manipulated heterogeneity by changing the identity and diversity of features 
present (grooves or recesses, grooves and recesses, no grooves or recesses). We predicted that habitats with more structure 
would lead to more diverse and abundant assemblages, since these environments should contain more niches to be occupied. 
Heterogeneity was predicted to be the dominant factor increasing assemblage diversity because increasing the number of 
habitat features may create more diverse niches than simply increasing the abundance of one structural element. Further, we 
expected that structured habitats would have lower ratios of non-native species in comparison to less-structured habitats. If 
the settlement of robust non-natives is not limited by niche availability to the same extent as natives, then increased niche 
opportunity should increase the likelihood that native species will be successful. We assessed the recruitment of species over 
short and long time periods to observe the effects of complexity and heterogeneity on both initial colonization and community 
development. We predicted that effects of habitat structure would be stronger over short time scales, prior to the onset of 
competitive exclusion.
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Tidying the house – increased native invertebrate recruitment in the presence of a 
native oyster

Baba, Joseph*1, Dafforn, Katherine & Johnston, Emma
1  Evolution and Ecology Centre, School of Biological, Earth and Environmental Sciences, University of New South Wales, Sydney, New South Wales 2052, 
Australia
j.baba@unsw.edu.au

Estuaries are among the most disturbed aquatic ecosystems from anthropogenic activities, and their resident native species are 
under increasing threat. Industrial activities can reduce water quality through increased levels of pollution and resuspension 
of sediments with negative consequences for native species assemblages. It is therefore important for ecologists to develop 
strategies for restoring impacted estuaries. The use of filter feeders as a tool to reduce sediment and pollution loads in the water 
is an unexplored possibility. Here, we conducted manipulative field experiments to determine the potential for the Sydney Rock 
Oyster Saccostrea glomerata to improve water quality and enhance recruitment of native sessile invertebrates in the heavily 
industrialised Port Kembla, NSW, Australia. Live oysters were attached to backing panels around settlement plates with the 
appropriate procedural controls. Where live S.  Glomerata oysters was present, there was an increased abundance of native 
sessile species. Preliminary results indicate that the presence S.  Glomerata can improve small scale water quality to make the 
environment more suitable for native species. Future experiments are now underway to examine if the oysters are improving 
water quality of if they are preying on larval recruits. Large oyster bed restoration has potential to offer water cleaning services 
for polluted areas. 

Reproduction cycle of sand dollar, Peronella lesueuri, in Cockburn Sound, Western 
Australia

Yeo, Sharon*1

1  School of Biological Sciences & Biotechnology, Murdoch University, Murdoch WA 6150 
s.yeo@murdoch.edu.au 

Using histological methods, the reproductive cycle of Peronella lesueuri in Cockburn Sound, Western Australia was studied to 
determine the periodicity as well as the degree of gametogenic synchrony. The gametogenic cycle consists of 3 main phases: 
Growth - when gonads accumulate nutritive material for gametogenesis, Maturation – when gametogenesis and spawning occur, 
and Spent – when nutritive phagocytes reabsorb relict gametes and gonads are either devoid of gametes or only contain relict 
gametes and/or gametocytes.  Data from the first year of a two-year study is being presented. From histological photographs, 
five gametogenic stages have been identified in both sexes, although stages were not distinct in all cases. Males were classed into 
stages qualitatively and females were staged according to the proportions of oocyte stages within the gonads. The data suggest 
an annual reproductive cycle with spawning taking place during late summer and autumn. The data also indicate that both sexes 
are in gametogenic synchrony with spent stage occurring from June to October (Winter – Spring). 
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Multidisciplinary approaches to rapid marine baseline assessments in developing 
nations.

Connelly, Shirley*
shirley.connelly@hydrobiology.biz

The provision of rigorous and informative marine ecological investigations in remote locations with limited time, access and 
budget can be challenging and rewording. This presentation provides multiple examples of marine baseline ecological assessments 
over a range of habitats and locations from the Philippines, Papua New Guinea and the Congo to Cameroon. It provides an 
insight into the challenges of designing informative research programs to assess the baseline conditions and sensitivities in 
remote marine habitats under often difficult developing nation conditions. Included is discussion on the use of international 
versus Australian guidelines and making compromises within the limitations mentioned above. When a client asks for a baseline 
assessment of an unknown pristine tropical marine system with over 200 km of complex coastline, a range of habitats that need 
mapping and a species list of all benthic flora and fauna, crustaceans, fish and megafauna… three weeks and a limited budget to 
do it… the compromises start.   

Alliance formation by male Indo-Pacific humpback dolphins of north-western 
Australia.

Allen, Simon*1, Cagnazzi, Daniele2, Krützen, Michael3, Bejder, Lars1 & Parra, Guido4

1  Murdoch University Cetacean Research Unit, School of Biological Sciences and Biotechnology, Murdoch University, South St, Murdoch WA 6150
2  Centre for Environmental Management, Central Queensland University, Rockhampton QLD 4702
3  Evolutionary Genetics Group, Anthropological Institute and Museum, University of Zurich, Winterthurerstr.190, 8057 Zurich, Switzerland
4  School of Biological Sciences, Flinders University and South Australian Research and Development Institute, PO Box 2023 SA 5606
S.Allen@murdoch.edu.au

Indo-Pacific humpback dolphins (Sousa chinensis – ‘Sousa’ hereafter) are found in shallow, near-shore waters of the northern 
Australian coastline, reefs and islands. Their social structure has been described only superficially, but appears characterized by 
a fission-fusion grouping pattern, similar to that of several other coastal delphinids. Sexual segregation has not been reported. 
We conducted boat-based photo-identification, biopsy sampling and behavioural surveys of tropical delphinids between 
Coral Bay and Broome from April to July, 2010. Here, we provide preliminary evidence that male Sousa in north-western 
Australia form allied pairs. Firstly, there was a high proportion of large, scarred pairs found in close proximity and engaged in 
coordinated behaviours that we tentatively assigned as males based on physical appearance. These preliminary classifications 
were later proven to be correct by genetic sexing. Secondly, we documented both aggressive and affiliative display behaviours by 
individuals within putatively allied pairs toward other conspecifics. Thirdly, we recorded instances of object-carrying (a possible 
socio-sexual display) by individuals within pairs of adult male Sousa around adult female Sousa, as well synchronous behaviour 
between suspected male allies in social settings. These findings suggest an as yet unrecognized level of social complexity in this 
species. They also highlight what little is known of the social ecology of two tropical delphinid species (Indo-Pacific humpback 
and Australian snubfin dolphins, Orcaella heinsohni) that inhabit the rapidly developing coastline of north-western Australia.
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Movement of whale sharks at Ningaloo Reef

Anderson, Douglas*

The whale shark Rhincodon typus is the largest fish in the world. They aggregate in the Ningaloo area from March through to May 
although some individuals have been observed during times that are well out of the recognised season. The project will investigate 
the return frequency of individual whale sharks to Ningaloo and their spatial distribution within this system. It will determine if 
the physical oceanographic features and processes such as sea surface temperature, chlorophyll a, current strength (focusing on 
the Leeuwin Current), sea level, wind shear and water depth may be influencing the movement and distribution of whale sharks at 
Ningaloo Reef. The influence of El Nino/La Nina events on the distribution of whale sharks at Ningaloo will also be investigated. 
Whale shark data from the last 5 years will be examined which includes 1) data on time and location of interactions with whale 
sharks, from tour boats, collected as part of licensing requirements for the Department of Environment and Conservation, 2) 
data collected from video and photographs of whale sharks from tour boats and 3) observations made by ECOCEAN staff and 
EARTHWATCH staff. The whale shark sighting data will be analysed in conjunction with the oceanographic data using spatial 
data analysis tools (GIS), correlation, regression and multivariate analyses which will be undertaken to determine if any of the 
oceanographic variables have a significant influence on the distribution of whale sharks at Ningaloo Reef. The oceanographic 
data will be obtained from the National Oceanic and Atmospheric Administration (NOAA), the Bureau of Meteorology (BOM), 
the Integrated Marine Observing System (IMOS) database and the Australian Institute of Marine Science (AIMS). The analyses 
will be done based on specific time periods. Monthly and weekly sighting data and oceanographic data will be compared and 
any patterns will be tested for significance. This study intends to uncover some of the secrets of the movement and distribution 
patterns of whale sharks at Ningaloo Reef.

Does species diversity of mangroves affect assemblage composition and abundance of 
juvenile nekton?

Natin, Patricia*1 & Lee, Shing Yip1

1  Australian Rivers Institute – Coasts and Estuaries, and School of Environment, Griffith University Gold Coast, Southport, Queensland 4222
p.natin@griffith.edu.au

Mangroves are accorded high ecological importance due to their role as feeding and nursery area of commercially important 
nekton, but how assemblage composition of juvenile nekton is influenced by mangrove forest structure is poorly understood. 
We use ‘Simulated Aquatic Microhabitats’ (SAMs) to test the hypothesis that mixture of tree species in a mangrove forest 
will produce organic matter and biogenic structures that would promote the abundance of juveniles of fish and crustaceans. A 
preliminary study was done at Tallebudgera Creek, southeast Queensland in three different habitats with different mangrove plant 
compositions (mixed stands of Rhizophora stylosa (RS) and Avicennia marina (AM), and pure stands of the two species). The 
bare sandflats adjacent to the mangrove stands were also sampled. Despite the mean values were widely separated, the abundance 
of juvenile fish and crustaceans sampled by the SAMs were highly variable within sites. No significant difference in the juvenile 
fish and crustacean abundance was recorded between mangrove forests, nor was there any significant difference between each 
type of forest and its adjacent sandflat. Future sampling effort would need to be increased to cater for this variability. In the 
mixed RS and AM forest, mean sediment percentage of total organic matter was 6.8±2.7 % and its adjacent sandflat (0.9±0.3 
%), followed by pure stand of AM forest (1.8±0.9 % forest, 0.8±0.2 % sandflat) and pure stand of RS forest (1.7±0.4 % forest, 
0.6±0.2 % sandflat). However, percentage of total organic matter was only significantly higher in mixed RS and AM forest (F= 
12.872, p= 0.07) compared to other forests. 
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Diet of New Zealand fur seals (Arctocephalus forsteri) on Rottnest Island based on 
analysis of scats and regurgitates. 

Hara, Ana*1 
1  School of Animal Biology, University of Western Australia, 35 Stirling Highway, Crawley WA 6009. 
haraa01@student.uwa.edu.au 

The diet of New Zealand fur seals Arctocephalus forsteri  was investigated using analysis of hard part remains in scats and 
regurgitates collected from Cathedral Rocks, Rottnest Island.  The present study identified 16 fish and 5 cephalopod taxa of prey 
and revealed that cephalopods, in particular Southern Calamari (Sepioteuthis australis), constitute the main component of the 
diet. Other important items are Arrow Squid (Nototodarus gouldi), Octopus (Octopus sp.), Beaked Salmon (Gonorynchus greyi) 
and Whiting (Sillago sp.).  The seasonal variation was largely driven by the consumption of Southern Calamari, low in Autumn 
and peaking in Winter (5.5kg and 76.9kg respectively). The results indicate that the seals are consuming mainly shallow-water 
species, contrasting with previous studies conducted in New Zealand, Tasmania and South Australia, where schooling pelagic 
fish (particularly myctophids) were frequent and abundant.  New Zealand fur seals are generalist feeders, and the plasticity in 
diet, diving behaviour and foraging strategies is likely to reflect the variations in prey availability. These differences are expected 
to be accentuated when comparing the southern populations with the west coast of Western Australia, which represents the 
western and northern extreme of the their distribution. The population of New Zealand fur seals is expanding and can have 
significant impacts on the marine ecosystem, particularly on its target prey stocks. We are now only beginning to understand how 
this increase is unfolding in Western Australia.

Carbon preservation in seagrass meadow ecosystems

Jamaludin, Mohammad Rozaimi *1, 2 & Lavery, Paul1

1  School of Natural Sciences, Faculty of Computing, Health and Science, Edith Cowan University, 270 Joondalup Drive, Joondalup, Western Australia 6027, 
Australia 
2School of Environmental and Natural Resource Sciences, Faculty of Science and Technology, Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor, 
Malaysia.
m.jamaludin@ecu.edu.au

Interest in the oceanic domain as a major global carbon sink had long been of interest to various quarters. Only recently, this 
interest had been heightened from the realization that mitigating increased concentration of atmospheric carbon dioxide by the 
oceans is compromised from losses of marine natural resources that sequesters the carbon. This is especially true of seagrass 
meadows which have had drastic areal losses over the years. It makes it a particular concern because seagrasses can capture 
carbon in their sediments over long time scales. However, knowledge into this preservation of carbon is mainly from work on the 
seagrass Posidonia oceanica from the Mediterranean. Information on whether there are similar carbon preservation potentials by 
other seagrass species from distinctive meadows is thus needed. This paper outlines the setting for my PhD study to address this 
gap in knowledge. The study will investigate: total carbon captured in seagrass meadows; sources of the carbon; and the age of 
the carbon in the sedimentary environment. Other factors that will be explored in relation to carbon capture are: effect of seagrass 
species; the type of carbon found in seagrass sediments; and the influence of meadow location on the amount of carbon found 
between different types of seagrass depositional environments. It is predicted there will be differences in amounts of carbon 
preserved in different meadows due to species or location.
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Behaviour of free-ranging common dolphins (Delphinus delphis) in Gulf St Vincent, 
South Australia 

Filby, Nicole 1,3*, Bossley, Mike2 & Stockin, Karen3

1  Marine Ecology Research Group, School of Ecology and Sustainability, Victoria Univeristy, P.O. Box 14428 (St. Albans Campus), Melbourne, Victoria
2

  Whale and Dolphin Conservation Society, PO Box 720, Port Adelaide Business Centre, Port Adelaide, South Australia
3  Coastal-Marine Research Group, Institute of Natural Sciences, Massey University, Private Bag 102 904, North Shore MSC, New Zealand
nicole.filby@live.vu.edu.au 

Here we present the first data describing the behaviour of common dolphins (Delphinus delphis) in Australian waters.  Behavioural 
data were collected from 109 independent dolphin groups during boat-based surveys conducted in Gulf St Vincent, South Australia 
between September 2005 and May 2008. Activity budgets are used to assess the effects of diel, season, depth, sea surface 
temperature, group size and composition on behaviour for common dolphins. Additionally, the presence/absence of flesh-footed 
shearwaters (Puffinus carneipes) and bottlenose dolphins (Tursiops spp.) is examined in relation to dolphin behaviour.  Forage 
(33.9%) and rest (2.8%) were the most and least frequently observed behaviors, respectively.  Travel (33.0%), social (20.2%) 
and mill (10.1%) accounted for the remainder of the activity budget.  Behaviour did not vary seasonally, although travelling 
and milling groups were recorded most during the austral spring and autumn, respectively, with foraging most prevalent during 
the austral summer. Diurnal differences were detected with foraging (59.5%) and socializing (31.8%) groups most frequently 
observed between 10.00 – 11.59 and travelling groups (38.9%) most frequent between 08.00 – 09.59. Behaviour did not vary 
with water depth, SST, group size or group size, although varied significantly between single and multi-species groups.  Foraging 
was more frequent in multi-species groups, with 78.4% of all foraging behaviour observed for common dolphins occurring in 
the presence of other species. Associations were most frequently observed with flesh-footed shearwaters which were present for 
29.4% of common dolphin encounters. Behaviour varied significantly during shearwater associations with 62.2% of foraging 
groups occurring in the presence of shearwaters. Resting, milling or socializing was rarely observed in the presence of any 
associated species, indicating the primary mechanism for association is likely prey-related.

The Use of a Seasonal Dynamical Model in the Prediction and Management of Coral 
Bleaching Risk 

Spillman, Claire*1, Alves, Oscar1 & Hudson, Debbie1

1  Centre for Australian Weather and Climate Research (CAWCR), Bureau of Meteorology, Melbourne, VIC 3001
c.spillman@bom.gov.au 

Sea surface temperature (SST) is now recognised as the primary cause of mass coral bleaching events. Coral bleaching occurs 
during times of stress, particularly when sea surface temperatures exceed the tolerance level of the coral colony. Real-time 
seasonal forecasts for coral bleaching risk on the Great Barrier Reef (GBR) are currently produced operationally using the 
Bureau of Meteorology’s coupled ocean-atmosphere model POAMA. The model has been shown to have skill both in the GBR 
and across the tropical oceans several months into the future. These forecasts provide an early warning of potential bleaching risk 
prior to summer, which allows reef managers to both focus monitoring programs and implement strategies to minimise bleaching 
damage, as well brief government and stakeholders. Prior warning of bleaching conditions also allows for the monitoring of 
bleaching onset and evolution of the event, thus expanding our current knowledge of reef resilience to extreme conditions. Under 
climate change, it is expected that the severity and frequency of bleaching will increase on the world’s coral reefs, and thus an 
improved understanding and management of these sensitive ecosystems is imperative. 
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The influence of marine benthic habitat data on systematic conservation planning: 
Rottnest Island as a case study

Davis, Ben W.*1, Beckley, Lynnath E.1 & Kobryn, Halina T.1

1  School of Environmental Science, Murdoch University, 90 South Street, Murdoch WA 6150
bwdavis@iinet.net.au

In order to achieve conservation targets while minimising the economic and societal impacts of the conservation area, systematic 
conservation planning algorithms, such as MARXAN, are now a preferred solution for designing Marine Protected Areas 
(MPAs).  While MARXAN is widely used for marine conservation planning, there has been little research into the effects that 
the quality of benthic habitat data have on the spatial outcome of the process. This study investigates the effects that data sets 
at different thematic and spatial resolutions have on the design and efficiency of a MPA at Rottnest Island, Western Australia. 
Rottnest Island is surrounded by relatively shallow water and seagrass, Ecklonia, Sargassum, algal turf, rocky platforms and sand 
comprise the dominant habitat types. Benthic habitat data derived from three sensors, namely airborne Geoscan multispectral, 
Quickbird satellite multispectral and airborne Hyvista hyperspectral were used. Spatial resolution varied from 2.4 m to 5 m 
pixels. In combination with bathymetry, prominent biodiversity features and human usage patterns, the influence on planning 
outcomes on the three habitat datasets are compared. This work is of relevance as much of Australia’s coastal waters require 
conservation efforts, and the necessary procurement of benthic habitat data sets are an expensive component of MPA planning.

Quantifying the efficacy of a spatio-temporal management intervention on human-
dolphin interactions in Hawai’i

Tyne, Julian*1, Pollock, Ken1, Johnston, Dave1,2 & Bejder, Lars1,2

1  Murdoch University Cetacean Research Unit, School of Biological Sciences and Biotechnology, Murdoch University, 6150 Murdoch.
2  Division of Marine Science and Conservation, Duke University, North Carolina
j.tyne@murdoch.edu.au

Hawaiian spinner dolphins (Stenella longirostris) have predictable daily movement patterns, foraging offshore at night and 
returning to inshore sheltered bays to rest during daytime. This set movement pattern may render them particularly vulnerable to 
disturbance because of their reliance on the limited availability of sheltered waters to rest, socialise and avoid predators. The extent 
and rapid growth of tourism targeting spinner dolphins in their resting habitat in Hawai’i have raised concerns about the potential 
negative impacts. One proposed management intervention to reduce the number and intensity of human-dolphin interactions is to 
implement time-area closures. To measure the effectiveness of this mitigation approach a Before-After-Control-Impact (BACI) 
design is being employed to asses the local abundance, distribution and behaviour of spinner dolphins in five resting bays before 
and after the implementation of time-area closures. Specifically, the National Oceanic and Atmospheric Administration, are 
introducing time-area closures in resting bays off the Big Island of Hawaii, but not implemented until a full year of pre-closure 
data has been collected. Since September 2010 systematic boat based dolphin photographic identification surveys have been 
carried out each month and in each bay on consecutive days – following Pollock’s Robust Design. The objectives of this design 
are to (1) quantify the abundance of the spinner dolphin population across the study area (2) determine movement patterns of 
spinner dolphins between bays (3) determine spinner dolphin habitat use in resting bays (4) quantify spinner dolphin exposure to 
human activities within resting bays and outside resting bays; and lastly (5) to determine the effectiveness of time-area closures 
as a mitigation approach to human-dolphin interactions. 
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Monitoring interactions between marine wildlife and commercial tour-vessels in 
Shark Bay, Western Australia.

Hunt, Helen*1, Kobryn, Halina 1 & Bejder, Lars2

1  School of Environmental Science, Murdoch University, 90 South St, Murdoch, WA 6150
2 Murdoch University Cetacean Research Unit, School of Biological Science, Murdoch University, 90 South St, Murdoch, WA 6150
helenah222@gmail.com

There has been rapid expansion of marine-based tourism worldwide, particularly those focusing on close-up encounters with 
wild cetaceans. Given the nature of this tourism- such that specific cetacean communities are repeatedly sought for prolonged, 
close-up encounters- there exists a potential for harmful consequences for targeted animals. Within the Shark Bay Marine 
Park, Western Australia, research has identified both short-term changes in behaviour as well as long-term declines in relative 
abundance of bottlenose dolphins (Tursiops sp). Here commercial vessel-based dolphin watching began in Red Cliff Bay, 
Monkey Mia in 1993, with one tour operator, and a subsequent operator in 1998. Research outcomes led to a ministerial decision 
to reduce the number of licensed tour operators from two to one, within a 6km radius of Monkey Mia. Licenses, managed by the 
Department of Environment and Conservation, include spatial and temporal constraints for area of operation and the placement 
of a “black box” on the vessels. The ‘black boxes’ allow for the quantification of vessel movement, license compliance and rate 
of wildlife interactions. The “black box” data consists of GPS data collected over four years, at one minute intervals, along with 
additional information, e.g. travel speed, encounter and duration rates with marine fauna (dolphins, dugongs and turtles), and 
tour operator license boundaries. The ‘Black Box’ data is being used to address both applied and empirical questions. These 
include documenting: (1) the spatial and temporal footprint and compliance of tour operators; and (2) the spatial and temporal 
distribution of marine wildlife. This research will help test the efficacy of recent management intervention to reduce vessel-based 
interactions with dolphins.

Perceptions of hazards, marine protected area importance and management within 
Tasmania, Australia. 

Trenouth, Amy*1,2, Harte, Cher1, Paterson de Heer, Chloe1,2, Dewan, Kanwaljeet 1, Grage, Anna1,2, 
Primo, Carmen1 & Campbell, Marnie L.1,2

1  National Centre for Marine Conservation and Resource Sustainability, Australian Maritime College, Locked Bag 1370, Newnham Tas 7250
2  Central Queensland University, PO Box 1319, Gladstone QLD 4680
a.trenouth@cqu.edu.au

Marine and coastal protected areas (MCPAs) are a key conservation strategy implemented globally to reduce impacts in these 
environments. The involvement of stakeholders in the design and management of MCPAs is considered integral to MCPA 
success. As such, knowledge of how stakeholders perceive the risks of hazards and their perception of management importance 
should be an integral management and planning component of MCPAs. This study aimed to explore the relationship between 
stakeholder perceptions of the importance and management of MCPAs with regards to a selection of natural and anthropogenic 
environmental hazards. Data was gathered using a questionnaire that was implemented by face to face interviews that were 
conducted over a four day sampling period at two locations: Strahan and St. Helens, Tasmania. Sewerage and ship groundings 
were perceived as the most important hazards when considering MCPAs in Tasmania. These perceptions were significantly 
correlated with the management and importance of MCPAs, and with the hazards. Our outcomes have the potential to enhance 
Tasmanian MCPA management and thus improve success of management goals, if it is afforded sufficient weight in management 
planning and decisions. 
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Great Barrier Reef and Coral Sea

Beaman, Robin J.*

School of Earth and Environmental Sciences, James Cook University, PO Box 6811, Cairns QLD 4870.
robin.beaman@jcu.edu.au

The problem: A high-resolution digital elevation model (DEM) is a vital dataset required to accurately simulate water mixing 
and current flow within a whole-of-Great Barrier Reef (GBR) scale hydrodynamic model. The finer-scale detail of the undersea 
landscape underpins the ability of the hydrodynamic model to resolve the effects of coral reefs and inter-reefal passages on 
water circulation. There is also a critical lack of information about the location and spatial extent of deep-water ecosystems and 
habitats in the GBR and Coral Sea. Therefore, key seabed geomorphic features remain largely hidden from view and outside 
of effective management. The solution: Project 3DGBR has developed a new high-resolution DEM for the GBR and adjoining 
Coral Sea at a grid pixel resolution of 0.001-arc degree (~100 m). The geographic coverage ranges from latitude 10° to 29° 
South, longitude 142° to 160° East. Including the Queensland hinterland, the new grid represents an area of about 3,000,000 
km2. The project utilised the latest data sourced from ship-based multibeam and singlebeam echo sounder surveys, airborne lidar 
bathymetry surveys, and satellite remotely sensed imagery. The new grid is called gbr100 and is a significant improvement on 
current bathymetry grids

The ‘marine heat wave’ off Western Australia in summer 2010/2011: fish morality 
events and species range extensions.

Pearce, Alan1,3*, Feng, Ming 2, Jackson, Gary 1 & Lenanton, Rod 1

1  WA Fisheries & Marine Research Laboratories, PO Box 20, North Beach WA 6920
2  CSIRO Marine and Atmospheric Research, Private Bag 5, Wembley WA 6913
3  Curtin University, Kent St, Bentley WA 6845
alan.pearce@fish.wa.gov.au

Towards the end of 2010, evidence began to emerge of unusually warm waters along the Western Australian coastline. By 
February 2011 it was clear that a significant warming event was taking place, with early, mostly anecdotal, reports identifying 
fish mortality events along the west coast and tropical species being observed beyond their normal southerly range. Both large-
scale satellite-derived surface temperatures and local temperature logger measurements showed that temperatures were >3°C 
above the normal summer averages in some regions, and the term ‘marine heat wave’ was coined to describe the unprecedented 
nature of the warming. It was associated with an extremely strong La Nina event and (depending on how it is defined) a record 
strong Leeuwin Current for this time of year. Ocean temperature measurements from a variety of sources with different temporal 
and spatial resolution have revealed the development, progression and decay of the warm waters. A summary of some of the 
initial biological consequences has been prepared. However as more data from established ongoing research and monitoring 
programmes becomes available, more detailed accounts of the biological consequences of this significant warming event are 
likely to be forthcoming.

Modelling the potential transport of tropical fish larvae in the Leeuwin Current

Pearce, Alan*1, Slawinski, Dirk 2, Feng, Ming 2, Hutchins, Barry 3 & Fearns, Peter 1

1  Curtin University, GPO Box U1987, Perth, WA 6845.
2  CSIRO Marine and Atmospheric Research, Private Bag 5, Wembley, WA 6913.
3  Western Australian Museum, 49 Kew Street, Welshpool, WA 6106.
alanpearce@iinet.net.au

Application of an individual-based particle tracking model to the migration of tropical fish larvae along the continental shelf 
between the Houtman Abrolhos Islands and Rottnest Island (Western Australia) has shown that there is potential for the southwards 
advection of passive particles/larvae in the Leeuwin Current system throughout the year. However, seasonal variations in the 
prevailing wind field result in corresponding seasonal changes in the surface current flow (both alongshore and cross-shelf) on 
the continental shelf, leading to a pulse of modelled particles arriving at Rottnest Island during the autumn months. This matches, 
within a month, the observed April/May peak in annual recruitment of 2 species of damselfish (Abudefduf sexfasciatus and A. 
vaigiensis), at the time when the Leeuwin Current is strengthening. It is assumed that the larvae are in the uppermost 20 m of 
the water column and that there are no vertical diurnal movements. Because of limitations in our knowledge of the swimming 
ability, choice of swimming direction and habitat selection of larval fish, as well as the inability of the model to reproduce the 
small-scale circulation around Rottnest Island, the swimming capacity of the late-stage larval fish is not specifically included; 
they are considered as potential settlers once they have reached within 20 km of the Island. The observed inter-annual variability 
in recruitment is not as well matched by the model as is the seasonal pattern, but this is almost certainly due to uncertainties in 
biological factors such as spawning strength, food and predation en route, which are not known.
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The anatomy of a flooding warm-core eddy

Roughan, Moninya1,2, Macdonald, Helen*1, Baird, Mark3 & Wilkin, John4 
1  Coastal and Regional Oceanography Lab, School of Mathematics and Statistics, UNSW, Sydney NSW 2052
2  Sydney Institute of Marine Science, Mosman NSW 2088
3  Climate Change Cluster, UTS,  Sydney NSW 2007
4  Rutgers, the State University of New Jersey, USA.
helen@student.unsw.edu.au

An approximately 3km resolution version of the Regional Ocean Modelling System (ROMS) is configured for the coast off 
south-east Australia. This model is used to produce ocean state estimates coinciding with the formation of a warm-core eddy 
in 2008. Datasets from recent cruises and deployments contain temperature and salinity data from this eddy and are used to 
assess the model. It was found that the model can reasonably reproduce this eddy. The model is then used to further investigate 
processes within this eddy. Particle paths, a variety of tracers and streamlines are used to investigate the structure and evolution 
within the eddy. The eddy becomes flooded with East Australian Current (EAC) waters, forcing some of the original core down 
10-90 m. During this flooding process, the shape of the eddy (as defined by streamlines) changes so that, in the vertical, the eddy 
appears bulb shaped instead of the classical bowl shape. Water is expelled from the eddy at 200 m depth and upwells on the side 
of the eddy. There is also uplift in the EAC waters as water is drawn up to replace the flooding water. This flooding represents a 
significant sink of EAC waters which impacts on heat and energy budgets within the EAC and the Tasman sea as well as having 
implications for biological processes.

Nutrient dynamics on the continental shelf: a comparative study between the East 
Australian Current and the Leeuwin Current.

Rossi, Vincent*1, Morris, Brad1, Roughan, Moninya1, Kotta, Jonne2, Thompson, Peter3 & Waite, 
Anya4

1  University of New South Wales, Coastal and Regional Oceanography Lab, School of Mathematics and Statistics, Sydney, NSW, 2052 and Sydney Institute of 
Marine Science, Mosman, NSW, 2088.
2  Estonian Marine Institute, Tallinn, 12618, ESTONIA.  
3  Marine & Atmospheric Research, CSIRO, Hobart, TAS, 7001.  
4  University of Western Australia, School of Environmental Systems Engineering, Crawley, WA, 6009.  
v.rossi@unsw.edu.au

Biological productivity in coastal areas depends mainly on the available pool of dissolved nutrients. Understanding the nutrient 
dynamics and variability on the continental shelves around Australia is of tremendous importance to estimate the biomass of all 
trophic levels, going from the primary producers to the exploited fish stocks. In this comparative work, we tried to perform a 
nutrient budget inside a 3D box on the shelf of the East and West coast of Australia. Although being under the influence of two 
different oceanographic forcing regimes, namely the East Australian Current and the Leeuwin current, it appears that nutrients 
dynamics are governed by similar processes. As a first approach, we considered three main components. The pelagic planktonic 
compartment is studied as a whole, being mainly responsible for an uptake of nutrient by phytoplankton and a remineralisation 
by the microbial loop. We also took into account the benthic compartment (essentially composed of algae, corals, bryozoans, 
etc...). Finally, we considered the fuelling of the box by the physical circulation, that is simplified to an alongshore in and outflow, 
as well as an input from below by localized upwelling processes. Terrestrial inputs are neglected here since they were very low 
during our period of study, but might be considered in another season. Preliminary results showed that benthic communities 
have a non negligible role in this balance. They tend to act as a consumer, although they can also release some nutrients under 
particular environmental conditions. Input from upwelling processes are significant but not always the dominant processes to 
explain the increase in biological production. We finally discussed similarities and discrepancies between the functioning of both 
coastal areas around Australia.
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The response of natural phytoplankton communities to iron from different sources.

Norman, Louiza *1, Schoemann, Veronique 2, Doblin, Martina 1, Watson, Roslyn 3, Clementson, 
Lesley 3 & Hassler, Christel 1.
1  Plant Functional Biology and Climate Change Cluster, University of Technology Sydney, PO Box 123, Broadway NSW 2007.
2  Royal Netherlands Institute for Sea Research. Postbus 59, AB Den Burg 1790, Netherlands.
3  Marine and Atmospheric Research, CSIRO, Castray Esplanade, Hobart TAS 7000.
Louisa.Norman@student.uts.edu.au

A 4 day mesocosm experiment was undertaken to investigate how iron from different sources affects iron chemistry, and resident 
phytoplankton communities. Water was collected at the chlorophyll maximum (Cmax) from two sites in the Tasman Sea, a 
northern site (P1, 30.0 °S, 156.0 °E, Cmax 100m), and a southern site in the Subantarctic zone (P3, 46.2 °S, 159.5 °E, Cmax 
25m). Water was unamended (control) or enriched with inorganic iron (III) at a concentration of 2 nM which had equilibrated 
with fulvic acid (SRFA, [100mg L-1]) to represent terrestrial input, exopolysaccharides (EPS, [0.8 nM]) isolated from an Antarctic 
bacterium, and the siderophore desferrioxamine B (DFB, [15 nM]), both of which were representative of autochthonous biological 
sources. Another treatment contained inorganic iron only, and a further treatment contained atmospheric dust collected from the 
2009 Brisbane dust storm ([0.5 mg L-1]). Each treatment was set up in duplicate in 4L-polycarbonate bottles. Further treatments 
with FA, EPS, DFB and dust in 0.2µm filtered water were also set up to differentiate between abiotic and biotic influences on 
iron chemistry and organic material. The bottles were incubated on deck at the temperature and light intensity measured at the 
Cmax. After 4 days incubation, samples were taken for analysis of humic-like substances,  dissolved nutrients, dissolved iron 
(DFe), iron chemical speciation, pigments (to infer phytoplankton biomass and community composition), picoplankton (small 
eukaryotes and cyanobacteria), bacteria, Fv/Fm (photophysiology), and PI curves (to determine effect on primary productivity 
and 14C uptake). Site P1 had an original community dominated by cyanobacteria, whereas P3 was dominated by haptophytes. 
Little response was observed from the samples to which SRFA and DFB had been added, however EPS and dust treatments 
induced increased phytoplankton biomass and a shift in communities. At P1, both treatments initiated an increase in haptophytes 
and a suppression of cyanobacteria and tropical species, whereas at P3 an increase in diatoms and decrease in haptophytes was 
observed in the samples to which dust was added. Results indicate that both iron source and the original community are important 
factors to consider for the prediction of the impact of iron input to the phytoplankton community.

Climate Change and Australian Seabirds

Chambers , Lynda E*.1, Congdon, Bradley C.2, Dunlop, Nic3, Dann, Peter4, Woehler, Eric J.5  & 
Devney, Carol6

1  Centre for Australian Weather and Climate Research, Bureau of Meteorology, GPO Box 1289, Melbourne, Vic 3001 Australia. 
2  Marine and Tropical Biology, James Cook University, Cairns, Qld 4870 Australia.
3  Conservation Council (WA), 2 Delhi Street, West Perth, WA 6005 Australia. 
4  Research Department, Phillip Island Nature Park, PO Box 97, Cowes, Vic 3922 Australia. 
5  School of Zoology, University of Tasmania, Sandy Bay, Tas 7005 Australia.
6   AIMS@JCU, Marine and Tropical Biology, James Cook University, Cairns, Qld 4870 Australia.
L.Chambers@bom.gov.au

In the Australian region climatic variation and change have been shown to impact marine species, including seabirds, often 
with profound consequences.  Many seabirds are apex predators and changes in climate have driven changes in distribution and 
breeding success, southward range movement and altered phenologies.  However, for many seabirds and regions, there is limited 
information on prey distributions and biology, foraging and movement patterns, and the ability of species to alter prey species 
or life-cycle timing; making generalisations about climate change impacts and adaptive capacity difficult. This paper reviews 
available literature to assess the vulnerability of Australian seabirds to climate variation and change and to identify which species 
and ecosystems may be more resilient to future climate warming. We conclude that not all Australian seabirds are likely to be 
affected in similar ways and that localised assessments of resilience or adaptive capacity may be required. However, general 
adaptation options can be employed, including managing breeding habitats to increase resilience to climate change, reducing 
non-climatic threats to improve the likelihood of autonomous adaptation and reducing anthropogenic resource competition. 
Research and monitoring of key species is required, including determining which species and systems are most vulnerable to 
climate change, where generalisations about impacts and adaptation can be made, and which species are appropriate indicators 
of climatic impacts on higher trophic level predators.
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Present-day variability in Great Barrier Reef carbonate chemistry and implications 
for future ocean acidification

Shaw, Emily*1, McNeil, Ben1 & Tilbrook, Bronte2

1  Climate Change Research Centre, The University of New South Wales, Sydney NSW 
2  CSIRO Wealth from Oceans National Flagship, PO Box 1538, Hobart Tas 7001
e.shaw@student.unsw.edu.au

The ocean has absorbed approximately half of the anthropogenic carbon dioxide emissions from fossil fuel burning and cement 
manufacture. When carbon dioxide dissolves in water it forms carbonic acid, leading to ocean acidification, where the acidity 
of the surface ocean has increased by 30% since industrialization. The chemical changes associated with ocean acidification 
have been shown to reduce the ability of calcifying marine organisms to produce calcium carbonate. Coral reef ecosystems 
are therefore predicted to be particularly vulnerable to ocean acidification as a result of decreased calcification and increased 
dissolution, where reef erosion could dominate in future high CO2 conditions. At calcium carbonate saturation states below a 
value of 1, direct dissolution of calcium carbonate can occur. However this key chemical threshold has not previously been 
predicted to occur in coral reefs in the tropics and subtropics. Here we report the in situ diurnal variability of seawater carbonate 
conditions for Lady Elliot Island reef flat, Great Barrier Reef. Extremely high natural variations were found, that when coupled 
with continued increases in atmospheric CO2, will lead to corrosive conditions for aragonite (the mineral secreted by corals) by 
the latter part of this century. This daily exposure to corrosive waters may directly threaten the structure of coral reef ecosystems.

Identifying priority marine and coastal investment for Gippsland, Victoria.

Dommisse, Michaela*1,2, Horsnell, Tara 1, Shane Boladeras1

1 WorleyParsons , 333 Collins Street, Melbourne Victoria
2 Monash University, Department of geography and Environmental Science, Clayton campus, Melbourne Victoria
Michaela.dommisse@worleyparsons.com

The Gippsland coast remains in a largely natural state, being characterised by diverse natural environments, including important 
habitat for flora and fauna species protected by national parks, reserves and public foreshore land. However as pressure on the 
area increases due to increased population and catchment changes, Victorian catchment managers are now required to include 
coastal and marine environments into their next generation Catchment Management Strategies (RCS). WorleyParsons have 
been commissioned to develop a method to prioritise coastal and marine environments of the Gippsland coast for whole of 
catchment management. In this project, the coast is defined by a series of adjacent polygons or discrete habitats that are split by 
their characteristic geology and coastal vegetation classes modelled for the 1750’s (pre – european settlement). Marine polygons 
are bounded by the 3nm offshore state jurisdiction and grouped according to their underlying substrate structure and biological 
assemblages derived from LiDAR data. Each polygon is assigned a priority value based on the count of environmental, social 
and economic values that can be attributed to the polygon. These include for example, the number of shorebird nesting sites, 
presence of commercial fisheries and aboriginal artefacts. The data is displayed and analysed in a GIS format which supports 
both quantitative and expert identification of key values.  The outcomes of this project will support the allocation of funding 
to the marine and coastal landscape in the next generation of RCS and the methodology will be applied at the broader policy 
landscape. It is a good example of where science can inform policy.

Australia’s Integrated Marine Observing System (IMOS) - meeting the needs of the 
marine and climate research community. 

Moltmann, Tim*1, Proctor, Roger1, Hill, Katy1 & McGowen, Marian1

1  Integrated Marine Observing System, University of Tasmania, Private Bag 110, Hobart, Tas, 7001
Tim.Moltmann@imos.org.au

Australia’s Integrated Marine Observing System (IMOS) was established in 2007 under the National Collaborative Research 
Infrastructure Strategy (NCRIS), with initial funding of $50M and co-investment of $44M from partners.  It has successfully 
deployed a range of observing equipment in the oceans around Australia, making all of the data freely and openly available 
through the IMOS Ocean Portal (http://imos.aodn.org.au/webportal) for the benefit of Australian marine and climate science 
as a whole. With the injection of an additional $52M from the Education Investment Fund (EIF) in 2009, and up to $66M in 
further co-investment, IMOS will be extended out to mid-2013 and enhance its monitoring in the Southern Ocean and northern 
Australian waters. IMOS will be able to deliver a greater range of ocean data, to more stakeholders, for longer. IMOS is designed 
to be a fully-integrated, national system, observing at ocean-basin and regional scales, and covering physical, chemical and 
biological variables.  IMOS Facilities, operated by ten different institutions within the National Innovation System, are funded 
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to deploy equipment and deliver data streams for use by the entire Australian marine and climate science community and its 
international collaborators.  IMOS observations are guided by science planning undertaken collaboratively across the Australian 
marine and climate science community.  This is a large, diverse, dispersed community, and it makes sense to develop the science 
planning through a series of integrated Nodes – a ‘Bluewater and Climate’ Node focused on the open ocean, and five ‘Regional 
Nodes’ covering the continental shelf and coastal seas of Western Australia, Queensland, New South Wales, Southern Australia and 
Tasmania.  Leaders of the Nodes come together to form a national steering committee that oversees the whole process, and Node 
science plans are subjected to international peer review on a rolling basis to ensure the planned science is world-class. There are five 
major research themes that unify IMOS science plans and related observations: Multi-decadal ocean change, Climate variability, 
Major boundary currents, Continental shelf processes, and Biological responses. 

OzCoasts 2011
Radke, Lynda*1 & OzCoasts collaborators1234

1  Marine and Coastal Environment Group and Geohazards and Earth Monitoring Division, Geoscience Australia, Canberra, ACT
2  Department of Climate Change and Energy Efficiency, Canberra ACT
3  Australian Rivers Institute, Griffith University, Nathan Qld 4111
4  NSW Department of Environment, Climate Change and Water, Sydney, NSW.
ga@ozcoasts.org.au 

The OzCoasts web-based database and information system draws together a diverse range of data and information on Australia’s 
coasts and its estuaries. Maps, images, reports and data can be downloaded and there are tools to assist with coastal science, 
monitoring, management and policy. The content is arranged into seven inter-linked modules: Search Data, Conceptual Models, 
Coastal Indicators, Habitat Mapping, Natural Resource Management, Landform and Stability Maps and Climate Change. The 
Climate Change module is the newest feature of the website and was developed in partnership with the Australian Government 
Department of Climate Change and Energy Efficiency. The module provides information and tools to help communicate the 
risks of sea-level rise and other potential impacts of climate change on coastal areas. It includes a series of sea level rise maps 
covering Perth, Melbourne, Sydney, the NSW central coast and South-East Queensland. These maps show low-lying vulnerable 
areas for low (0.5m), medium (0.8m) and high (1.1m) sea level rise scenarios, for the period around 2100. The maps illustrate 
the type of event that could be expected to occur at least once a year – and possibly more frequently – by the year 2100. The 
elevation data underlying the maps can be accessed through the NEDF web portal hosted by Geoscience Australia, the first online 
data-access system of its type offered by government in Australia. OzCoasts will also soon deliver the Coastal Eutrophication 
Risk Assessment Tool (CERAT) for the NSW Department of Environment, Climate Change and Water, and the Australian 
Riverscape Classification Service (AURICL) for the Tropical Rivers and Coastal Knowledge (TRaCK) consortium. CERAT 
will help identify and prioritise land use planning decisions to protect and preserve the health of NSW estuaries. AURICL has a 
northern tropical focus, and is a dynamic and flexible system for classifying catchments and their rivers based on the similarity, 
or dissimilarity, of a wide range of parameters. 

Spatial and temporal variability of multimetric health index scores: implications for 
management
Hallett, Chris*1 & Valesini, Fiona1

1  Centre for Fish and Fisheries Research, School of Biological Sciences and Biotechnology, Murdoch University, South Street, Murdoch WA 6150
c.hallett@murdoch.edu.au

Assessments of estuarine health status using multimetric biotic indices should consider the variability of index scores. Index 
variability not only affects the precision and reliability of health status assessments, but may also provide a signal of impaired 
health. We examine aspects of the variability associated with scores for a fish-based, multimetric health index for the Swan 
Estuary, Western Australia. The reliability of the nearshore (waters <1.5 m deep) and offshore (>1.5 m deep) indices developed 
for this system was evaluated by quantifying the variability of index scores among replicate sites, between seasons and between 
consecutive years. Bootstrap resampling techniques were also used to determine the effects of random sampling variation on 
the precision of index scores. The far greater inter-seasonal and inter-annual variability observed among offshore than nearshore 
index scores may provide evidence that the deeper waters of the estuary are in poorer health than the shallower waters, most 
notably in the upper reaches of this system. Although the inter-annual variability of index scores was relatively high, health status 
classifications were fairly robust to these changes and can thus be considered reliable. Overall, validation of the indices developed 
during this study demonstrated that their spatial and temporal variability was comparable to that of existing multimetric indices 
employed in the USA and Europe, and that classification of the health status of the estuary was fairly robust, despite the effects 
of both natural spatio-temporal variability and sampling error on index scores. The consistently lower spatial variability of both 
nearshore and offshore index scores recorded in summer and autumn indicates that, dependent upon an appropriate examination 
of intra-seasonal index variability, these seasons represent a suitable index period for future monitoring of the ecological health 
of the Swan Estuary.
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Ernest Hodgkin’s SWANLAND — Estuaries of South-western Australia

Brearley, Anne*1

1  School of Plant Biology, University of Western Australia, Crawley, Western Australia 6009
Anne.Brearley@uwa.edu.au

This poster illustrates features of the estuaries of south-west Australia, across 2,000 km of coastline spanning the Indian and 
Southern Oceans, an area described as ‘Swanland’ derived from ‘Swan River Settlement’ named after the Black Swans of 
the region. These estuaries are driven by intermittent river flows resulting in salinity regimes that persist for months, and 
extensive sand bar development. Freshwater enters only for short periods with winter river flows and a saline summer state 
develops as a salt wedge moves upstream driven by small diurnal tides and changes in atmospheric pressure. This results 
in a marked stratification and anoxia of the bottom waters, conditions unfavourable for invertebrate and fish communities. 
Anoxia also leads to the release of sediment nutrients that fuel algal blooms. There is an increase in the upstream movement 
of marine waters into the riverine reaches due to declining rainfall, water diversions and manipulated bar openings and this 
has led to increased algal blooms in many systems. In other estuaries, bar formation is so extensive the entrance channels 
close when river flow is low, and the body of the estuary may remain isolated from the sea for months or even years gradually 
becoming hypersaline or drying out completely. These features are central to the evolution of the estuaries and profoundly 
affect processes and ecology. In compiling and writing the book ‘Ernest Hodgkin’s SWANLAND’, I synthesised the current 
knowledge of estuarine science in south-western Australia providing an overview of the estuary forms and evolution, estuarine 
processes and biota. It was prepared to celebrate the memory of Ernest Hodgkin, Western Australia’s pioneering estuarine 
scientist. He established a Trust for Estuary Education and Research before his death in 1998 to stimulate informed interest in 
the estuaries of south Western Australia, and a background for informed and critical interest in environmental debate.

Travelling Through Time: Microalgal Diversity in New South Wales, Australia.

Ajani, Penelope*1, Armand, Leanne1 & Murray, Shauna2

1  Climate Futures at Macquarie, Department of Biological Sciences, Macquarie University, North Ryde, NSW, 2109, Australia.
2  School of Biotechnology and Biomolecular Sciences, University of New South Wales, NSW 2052 Australia.
Penelope.Ajani@mq.edu.au

With over half a century of physical and chemical data from south-eastern coastal waters of Australia now under review, 
climate-related trends in water chemistry, temperature and physical circulation are emerging, with consequences predicted for 
phytoplankton ecology. This PhD study aims to investigate the spatial and temporal patterns of phytoplankton along the New 
South Wales coastline in light of these climate-related variations.   Changes in species composition and abundance, frequency 
and type of reported microalgal blooms, tropical species incidence and duration, timing of spring bloom onset, climate 
change indicator species and the presence and enumeration of toxic/nuisance taxa will be investigated in light of associated 
physicochemical data.  Toxic phytoplankton data collected from thirty oyster-growing estuaries will also be investigated for 
spatial trends in toxic episodes.  One of the most troubling genera in these waters, Pseudo-nitzschia (producer of domoic acid), 
will be examined for molecular analysis/genetics with the aim of resolving the taxonomy of this group within Australia.
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Seagrass wrack degradation: The effects of wrack diversity and macroinvertebrates 
on degradation rates in south Western Australia. 

Willison, Candace, *1, Lavery, Paul1 & McMahon, Kathryn1

1  Centre for Marine Ecosystems Research, Edith Cowan University, 270 Joondalup Drive, Joondalup, Western Australia 6027.
c.willison@ecu.edu.au 

Very little is understood about degradation dynamics in marine habitats and what is known centres heavily around single species 
degradation of algal wrack.  How fast wrack degrades has significant implications for nutrient recycling and energy transfer 
through trophic levels.  Litter diversity is identified as a potential factor affecting degradation rates in terrestrial literature, 
however whether or not increasing diversity results in additive or non-additive degradation is debatable. To date, only one study 
has addressed the effects of increasing seagrass wrack diversity on degradation rates, and despite the fact that seagrasses and 
algae often occur together, no studies have been conducted to assess the effects of mixing these wrack types. Increasing diversity 
may affect degradation directly by altering the chemical environment, or indirectly by changing the decomposer communities 
present.  Alternatively, it has been suggested that the presence of macroinvertebrates can significantly affect degradation through 
increased leaf fragmentation and faecal production increasing bacteria numbers, however there is limited evidence to suggest 
macroinvertebrates graze directly on seagrasses. A sub-tidal litterbag and caging experiment was conducted to investigate 
how the presence of fauna and wrack diversity affects degradation rates of seagrass. Regardless of the wrack diversity tested, 
biomass loss was significantly greater where fauna access was restricted (p<0.05). Mixing seagrass and algae appeared to have 
an inhibiting effect on seagrass degradation. Degradation rates of seagrass were significantly higher when seagrass wrack was 
dominant (13.76% to 31.41% biomass loss) compared to the algae dominated treatments (10.67% to 22.68% biomass loss).  
However, for total biomass loss, degradation was significantly higher in the mixed composition treatments (21.71% to 39.06% 
biomass loss) indicating that where algae are available it will be the first component to degrade.  This work has highlighted that 
fauna are not important for seagrass wrack degradation in these habitats and increasing diversity does not enhance degradation 
of seagrass. The faster degradation where fauna were reduced could be due to increased bacterial degradation through an effect 
of reduced grazing on bacteria cells by macroinvertebrates.  

What are the effects of sub-sampling in marine surveys for biodiversity estimation? 

Darnell, Ross1 & Shimadzu, Hideyasu *2 
1  CSIRO Mathematics, Informatics and Statistics, PO Box 2583 Brisbane QLD 4001
2  Geoscience Australia, Petroleum and Marine Division, GPO Box 378, Canberra ACT 2601
Ross.Darnell@csiro.au

Quantifying biodiversity is an important topic of ecological research and this requires surveys with relatively expansive and 
dense geological coverage. Given the limited time and resources, sub-sampling is a commonly used technique in marine 
surveys as an effective way to cope with such large amount of survey samples. However, it is unclear what kind of variability 
the sub-sampling process may introduce into the course of statistical inference. This talk reports on the results of an empirical 
study that takes a causal model approach to examine the effect of sub-sampling on a measure of biodiversity, species presence/
absence using odds ratios. The results show presence estimates are underestimated when sub-samples are taken. 
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Digitise this! A quick and easy remote sensing method to monitor the daily extent of 
dredge plumes 

Evans, Richard*1, Murray, Kathy1, Shedrawi, George1 & Field, Stuart1

1  Department of Environment and Conservation, 17 Dick Perry Avenue, Kesington 6151, WA.
Richard.Evans@dec.wa.gov.au

To complement in-situ biological monitoring of coral reef communities and physical monitoring of the Barrow Island dredge 
plume the visual interpretation of daily MODIS imagery was seen as a quick, relatively accurate and easy method to gain an 
understanding of not only the daily extent of the plume but also the cumulative impact of the temporal plume. This method has the 
potential to highlight areas most affected by the dredge plume and to gain a better understanding of the impact this environmental 
change has on monitored sites of high biological significance. Although the preference is to find a remote sensing method that 
semi-automates the process of extracting the plume boundaries, in this case it was more important to get a timely and inexpensive 
understanding of the plume impact. It was identified that consistently separating the dredge plume from shallow bottom features 
was something that the eye could achieve better than an automatic algorithm. Rather than go through the costly process of 
atmospheric correction, calibrating and thresholding each daily image. The area of the expected plume impact represented with 
MODIS imagery was relatively small. Therefore, a digitized visual interpretation of the plume in MODIS imagery was a time 
efficient option. Only focusing on one region allowed the interpreter to quickly become familiar with natural benthic features 
in the imagery, under different weather conditions and at times influenced by dredge plume and non dredge plume conditions. 
Higher resolution imagery such as Landsat 7 ETM+, and ALOS AVNIR -2 were also used to compare interpretation. Digitised 
plume boundaries were stored with strict naming and file structure so QA of the interpretation could also be done quickly and 
the interpretation could be defendable. Plume definition is also an important aspect to consider. Digitizing rules were set up and 
tested by comparing the resulting plume boundaries of different people. 

The direct and indirect effects of stimulated, calcarenite-based dredge material on 
eggs and larvae of pink snapper Pagrus auratus.

Partridge, Gavin*1

1Challenger Institute of Technology
gavin.partridge@challenger.wa.edu.au

The direct and indirect effects of a simulated, calcarenite-based dredge material on eggs and larvae of pink snapper Pagrus auratus 
were assessed. Direct effects were assessed by measuring hatch rate or survival of eggs and pre-feeding larvae, respectively, over 
a range of concentrations and exposure durations. Exposure of eggs to suspended solids concentrations up to 10000 mg L-1 for 
24 hours did not affect egg buoyancy or hatch rate, despite sediment adherence occurring at the two highest concentrations tested. 
Newly hatched larvae, whose mouths were still closed, were relatively tolerant of suspended solids, with a 12 h LC50 of 2020 
mg L-1 and a first observable effect concentration of 150 mg L-1. Once the larvae’s mouths opened, tolerance was significantly 
reduced, with a 12 hour LC50 of 157 mg L-1 and a first observable effect concentration of 4 mg L-1. Tolerance of larvae to 
suspended solids was found to be negatively correlated with suspended solids concentration and exposure time, with exposure 
durations of 6 hours or less being significantly less detrimental than those of 9 hours or more. Indirect effects to larvae were 
assessed by measuring ingestion of copepod nauplii by 10 and 15 days post hatch (DPH) larvae at sediment concentrations from 
0 to 200 mg L-1 in 50 mg L-1 increments over 4 hours. Ingestion was not significantly affected by sediment for 10 DPH larvae, 
however by 15 DPH, sediment was found to have a far greater impact on ingestion, with larvae in all sediment treatments eating 
significantly fewer copepods than those in the control.
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The influence of global change stressors on microbial biofilm structure, and potential 
consequences for the settlement of marine macro-organisms.

Childs, Samantha*1,2, Kendrick, Gary1, Smale, Dan1 & Sutton, David1,2

1  Oceans Institute, University of Western Australia, 35 Stirling Highway, Crawley WA 6009
2  School of Biomedical, Biomolecular and Chemical Sciences, University of Western Australia, Nedlands WA 6009
childs01@student.uwa.edu.au

One of the many predicted consequences of anthropogenic climate change includes increased frequency and duration of short-
term extreme thermal events, or heatwaves. Evidence of the detrimental consequences to marine communities of prolonged heat 
exposure has been documented from the North American and European heatwaves at the end of the last century and earlier this 
century respectively. Furthermore is has been demonstrated that the microbial biofilm, consisting primarily of bacteria, diatoms 
and organic matter, influences the settlement of marine invertebrates and macro algae and consequently has a structuring role 
on marine communities. Here, the effects of short-term thermal events- in conjunction with other stressors such as salinity and 
nutrient levels on the structure and complexity of marine biofilms on hard surfaces will be examined. Subsequently, this project 
will investigate the effects of biofilm composition and structure on the settlement of macro0organisms, through both field and 
laboratory approaches. To date, the development of naturally occurring marine biofilms has been assessed at two contrasting 
study sites using microbial methods such as Flow Cytometry and DGGE. Current work involves manipulations of temperature, 
nutrients and salinity to determine environmental drivers of marine biofilm structure. By conducting research as both the micro 
and macro-organism scale, this project will cross boundaries to address a pressing knowledge gap in marine ecology. 

The colour of Great Barrier Reef Lagoon waters and “water quality”: Approaches in 
regional Remote Sensing Algorithm development.

Slivkoff, Matthew*1,2, McKinna, Lachlan1,2, Furnas, Miles2 & Lynch, Merv1

1  Remote Sensing and Satellite Research Group, Curtin University, GPO Box U1987, Perth WA 6845
2  Australian Institute of Marine Science, PMB No. 3, Townsville MC Queensland 4810
matt@insitumarineoptics.com

A dataset was collected in both coastal and offshore waters in the vicinity of the Great Barrier Reef to relate the Inherent Optical 
Properties of water constituents to the commonly-measured water quality parameters; Chlorophyll-a, Total Suspended Solids and 
Dissolved Organic Carbon.  With this knowledge, above-water radiometric measurements such as those made by satellite may 
be inverted to estimate valuable water quality information in the region over synoptic scales. This presentation compares and 
describes a few different approaches for inverting Remote Sensing Reflectance measurements to yield water quality parameters 
of Great Barrier Reef waters.
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Sponge biodiversity in Australia’s north 

Przeslawski, Rachel*1 & Glasby, Belinda2

1  Geoscience Australia, GPO Box 378, Canberra ACT 2601 
2  Museum and Art Gallery of the Northern Territory, GPO Box 4646, Darwin NT 0801
rachel.przeslawski@ga.gov.au

Sponges represent one of the major habitat-forming taxa on the seafloor, providing structure to otherwise flat environments. As 
such, their distribution can be an indicator of overall biodiversity. Geoscience Australia, in collaboration with the Australian 
Institute of Marine Science and the Museum and Art Gallery of the Northern Territory, recently conducted two surveys to the 
Joseph Bonaparte Gulf to map and investigate the relationships between physical environments and biological communities, 
including the collection of biological specimens such as sponges. This region is a focus for infrastructure development by 
the offshore petroleum industry, as well as for the establishment of marine protected areas. As such, an understanding of the 
biodiversity in the Gulf will help guide marine resource management. Sponges represented the highest biomass and richness 
recorded of all taxa, with over 150 species from 41 families currently identified. These include several new species and records 
for the area of Northern Australia.  Most widespread species were comparatively large (Xestospongia tesudinaria, Ianthella 
flabelliformis), with many crytofauna such as brittlestars and decapods inhabiting these specimens. Major geomorphic features 
were identified, including banks, terraces, plains, and valleys. The highest species richness and biomass were recorded from 
banks, although some terraces were home to rich sponge gardens. Sponge diversity was correlated to epifaunal diversity of other 
taxa, highlighting the importance of sponges as habitat for a range of animals in northern Australia. As such, sponges are one of 
the key surrogate taxa for biodiversity assessments in the region, and a knowledge of their spatial distribution and relationship to 
environmental factors is crucial for informed marine management.

Internal tides in the Timor Sea and on the Australian North West Shelf

Kelly, Samuel. M*.1, Jones, Nicole L.1, Ivey, G. N.1, Brinkman, Richard M.2 & Lowe, Ryan J.3

1  Oceans Institute and School of Environmental Systems Engineering, University of Western Australia, M015 35 Stirling Hwy, Crawley WA 6009.
2  Australian Institute of Marine Science, PMB No. 3, Townsville Mail Centre Q 4810.
3  Oceans Institute and School of Earth and Environment, University of Western Australia, M004 35 Stirling Hwy, Crawley WA 6009.
samuel.kelly@uwa.edu.au

As part of the Integrated Marine Observing System (IMOS), four moorings were recently deployed near 128 E along a 400-
km line extending from the 500-m isobath of the Timor Sea to the 50-m isobath of the Australian North West Shelf. Here, we 
analyze six-months of data from these moorings, which reveal spatially and temporally-intermittent internal tides. In particular, 
the observations indicate that the phases and amplitudes of internal tides are affected by the spring/neap cycle of surface-tide 
forcing, background stratification, and episodic mesoscale events. To explain these dependencies, we conduct several numerical 
simulations of regional internal-tide generation with varying surface tides and stratification. Our results show that even idealized 
models of internal-tide generation produce remarkably complex wavefields, which contain similarities to those observed.
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Abundance and distribution of Indo-Pacific bottlenose dolphins at the Southern 
Seawater Desalination Plant, Binningup, Western Australia.

Buchanan, Valissa*1, Pollock, Ken1, Smith, Holly1 & Bejder, Lars1

1  Murdoch University Cetacean Research Unit, School of Biological Sciences and Biotechnology, Murdoch University, Murdoch WA 6150
v.buchanan@murdoch.edu.au

Water shortage is becoming more evident in Australia. In response, water desalination plants are being proposed and constructed 
at numerous locations along the Australian coastline. The Water Corporation (principle supplier of water, wastewater and drainage 
services in Western Australia) is constructing a seawater desalination plant near Binningup, Western Australia. The long-term 
impact of discharged hyper-saline water on wildlife in the near-shore marine environment is as yet unknown. Here, we report on 
a two-year, intensive research program, initiated by the Water Corporation, aimed at obtaining baseline estimates of abundance 
and residency patterns of Indo-Pacific bottlenose dolphins (Tursiops aduncus) prior to the commencement of hyper-saline water 
discharge. The study area extends 3nm offshore, 9.5nm to the south and 19nm to the north of the discharge site. To date, forty-
two boat-based surveys covering the complete study area have been carried out. Using standard photo-identification methods, we 
have identified 256 individual dolphins within 186 dolphin groups in the study area. Our field protocols of intensive systematic 
sampling provide even temporal and spatial effort across the two year study period. This in turn will allow accurate abundance 
and emigration rate estimates to be calculated, for the local dolphin population, using Pollock’s Robust Design. The results will 
provide a baseline dataset for future comparisons to evaluate the possible long-term impacts of hyper-saline water discharge on 
the local marine wildlife. The pro-active approach by the Water Corporation to obtain a pre “impact” dataset of an appropriate 
temporal scale is commendable and serves as an ideal template for the design of a rigorous impact assessment study.

Use of the Robust Design model to estimate abundance and demographic parameters 
for a coastal bottlenose dolphin (Tursiops aduncus) population

Smith, Holly1, Pollock, Ken1, Waples, Kelly2, Bradley, Stuart1
, Bejder, Lars*1

1  Murdoch University Cetacean Research Unit, Centre for Fish and Fisheries Research, Murdoch University, South Street, Perth WA 6150
2  Marine Science Program, Department of Environment and Conservation, Bentley Delivery Centre, Locked Bag 104, Perth WA 6953
h.smith@murdoch.edu.au

As delphinid populations become increasingly under threat we rely on our capacity to produce accurate estimates of abundance 
and distribution with which to make management decisions. Many studies have favoured population models where the underlying 
model assumptions of population closure may be violated due to the movements and biology of the species. This study applied the 
Robust Design and used photo-identification as a capture-recapture method for estimating abundance, demographic parameters 
and temporary emigration of an Indo-Pacific bottlenose dolphin (Tursiops aduncus) population between 2007 and 2009. Surveys 
were conducted along pre-determined transect lines over a 120 km2 study area and occurred year-round through all austral 
seasons. The model with Markovian temporary emigration was favoured with all other parameters (survival, capture probability 
and emigration time) varying. Abundance estimates varied seasonally with a low of 65 (± SE 8.53, 95% CI: 54 to 90) in winter 
2007 and a high of 139 (± SE 3.41, 95% CI: 134 to148) in autumn 2009. The overall survival estimate was 0.985 (± SE 0.006, 
95% CI: 0.964 to 0.994). The abundance estimates provide a baseline for monitoring this population and should be used to 
parameterise future population viability analyses. These methods set a precedent for abundance estimation of dolphins using 
a systematic approach with intensive and consistent survey effort year round. The findings show that temporary emigration of 
individual dolphins from an area can result in different estimates of dolphin abundance seasonally. These modelling techniques 
could be applicable to population studies of coastal delphinids elsewhere. Given the current rate of coastal development in 
Western Australia this approach is highly relevant to Environmental Impact Assessment for evaluating impacts on coastal dolphin 
populations. 
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Sounds of the sea - the role of sound production in sea urchins 

Soars, Natalie*1, Byrne, Maria1 & Cato, Doug2,3

1  School of Biological sciences, University of Sydney, NSW 2006 
2  University of Sydney Institute of Marine science, University of Sydney, NSW 2006.
3  Defence Science and Technology Organisation, Eveleigh, NSW 2015.
natalie.soars@sydney.edu.au

Underwater sound recordings were made of endemic Sydney sea urchins in captivity, including the ecologically important 
habitat modifying urchin Centrostephanus rodgersii. Samples were made over a number of 24h periods and the diurnal pattern 
and acoustic characteristics were then examined. A variety of sounds were produced, observations indicated that the predominant 
component of the sound was produced by scraping of the Aristotles’ lantern feeding apparatus on the rocky substrate. This sound 
was most common at dawn and dusk and reached 17 kHz, the maximum frequency of our system, with a minimum of 1.5 kHz 
and a peak frequency of 5.4 kHz. Recordings of urchins in captivity were compared with sampled recordings made in Sydney 
Harbour in close proximity to large numbers of these urchins in order to determine their contribution to ambient sea noise. The 
presence of large numbers of sea urchins along the coast of NSW suggests that these animals could be a significant contributor 
to ambient underwater sound. Ambient underwater sound is a significant cue for the navigation of settlement stage fish and 
invertebrates.

De-noising underwater acoustic data

Gavrilov, Alexander*1

1  Centre for Marine Science and Technology, Curtin University of Technology,  GPO Box U1987, Perth WA 6845, Australia
A.Gavrilov@cmst.curtin.edu.au 

Underwater acoustic recordings of ambient sea noise are frequently distorted by laud clutter noises which are of no interest for 
researchers. Such noises can be of mechanical origin, for example, resulting from knocking of acoustic mooring’s parts. Some 
noise sources of biological origin, such as shrimp snapping in the vicinity, can also be a problem for analysing remote sources 
of noise in the ocean. Impulsive or spiky noises, e.g. from mechanical knocking and snapping shrimp, are broadband and 
therefore cannot be filtered out using conventional filtering in the frequency domain. Two different methods for detection and 
removal of spiky noise are considered in this talk. The performance of both methods is tested using sea noise data recorded in 
Geographe Bay. The method based on an AR model of the signal waveform is shown to be much more effective in signal de-
spiking than the other one based on the amplitude threshold.
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Collection of baseline data on humpback whale (Megaptera novaeangliae) health and 
causes of mortality for long-term monitoring in Western Australia

Holyoake, Carly*1, Stephens, Nahiid1, Coughran, Douglas2, Bejder, Lars3 & Warren, Kristin1

1  School of Veterinary and Biomedical Sciences, Murdoch University, Murdoch, WA, 6150 
2  Nature Protection Branch, Department of Environment and Conservation, Locked Bag 104, Bentley Delivery Centre, WA, 6983 
3  Murdoch University Cetacean Research Unit, School of Biological Sciences & Biotechnology, Murdoch University, Murdoch, WA 6150 
C.Holyoake@murdoch.edu.au

In 2009, an unprecedented number of humpback whales (Megaptera novaenangliae) (n=46) were found dead or dying on WA 
beaches. This compares to an average of less than five humpback whales each year in the preceding two decades. Speculation 
on causes of increased marine mammal mortalities usually focuses on starvation, disease or anthropogenic impacts, or some 
synergistic combination of these. The current situation is that very little is known about the health of the WA humpbacks in terms 
of their nutritional status, disease or level of adverse human interactions. We propose to aid in the investigation into increased 
mortalities by conducting opportunistic post-mortem examinations over a five year period. The project aims to:

•	 identify and characterise factors associated with humpback whale strandings and;

•	 determine baseline and epidemiological information on disease levels and the nutritional status of stranded humpback 
whales. 

The data and archived tissues collected will provide an invaluable baseline, thus allowing for the early detection of adverse 
impacts from natural and anthropogenic pressures and retrospective assessment for the incidence of currently unidentified or 
poorly-described pathogens. 

The response of fish to petroleum seismic surveys - ear damage, caged and wild fish 
behaviour and long term monitoring of fish chorusing activity after seismic.

Salgado Kent, Chandra*1 & McCauley, Robert1

1  Centre for Marine Science and Technology, Curtin University, Perth, WA, 6152
c.salgado@cmst.curtin.edu.au

Experiments in Fremantle showed hearing damage in caged pink snapper (Pagrus auratus) by approaches to 5-10 m range with 
a single 20 cui air gun (2003, J. Acoust.  Soc. Am. 113(1):638-642) with correlating shifts in behaviour (2008, Bioacoustics 
17:205-207) strongly suggestive of compromised hearing resulting form the exposure. Further experiments on fish ear damage 
with respect to seismic were conducted in the Timor Sea in 2006 with caged snapper (Pristipomoides multidens), passed at 221-
327 m with a 3090 cui seismic array and in 2007 at Scott Reef with caged snapper (Lutjanis kasmira) passed with a 2055 cui 
seismic array at 45-74 m. While fish exposed to the large sources showed small amounts of sensory epithelia damage this was 
low and barely above damage levels observed in control fish. Reasons for the disparity in fish ear damage produced between the 
short range single air gun and the longer range multiple air gun sources are explored. The behaviour of caged fish passed with 
a seismic source appears to be correlated to cage size, with smaller cages inhibiting behavioural responses. Sonar transects run 
perpendicular to a 2055 cui seismic pass in Scott Reef showed evidence of persistent individual fish and school avoidance out to 
200-400 m. A seismic survey run inside Scott Reef lagoon which had historically monitored regular evening fish chorus present, 
produced small aberrations in fish chorusing behaviour but did not appear to alter fish vocal activity over a 24 month post-seismic 
period. 
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The passage of Pygmy blue, humpback, Bryde’s and minke whales across the 
Kimberley based on passive acoustic records.

McCauley, Robert*1 & Gavrilov, Alexander1

1  Centre for Marine Science and Technology, Curtin University, Perth, WA, 6152
r.mccauley@cmst.curtin.edu.au

Since 2003 > 30 sea noise logger sets have been made across the Kimberley with the majority of these supported by Woodside 
Energy and located in or near Scott Reef. The noise loggers have detected: humpback; minke (Antarctic and dwarf sub-species); 
pygmy blue; and Bryde’s whales; regular fish choruses; unknown biological sources; vessels; exploration drilling; seismic survey 
signals; and illegal dynamite fishing inside Scott Reef. The peak humpback season around Scott Reef was late Jun to early Oct 
but longer inshore, from Jun to Nov and peaking in Aug to Sep. Compared with inshore measures, humpback calling rates were 
low at Scott Reef. Comparison of humpback whale singing periods along the WA coast suggest many humpbacks do not reach 
the Kimberley. Dwarf minke whales calls were common.  At Scott Reef outside detection bounds were across May to Sep each 
year (128 days) although most calling (90% of) occurred over across late Jun to early Sep (44 days). On a regional scale it appears 
dwarf minke’s migrate north and south having a protracted season over late Mar to late Sep off the north end of the Monte Bello 
Islands and a shorter season at Scott Reef. Like humpbacks, it is probable not all dwarf minke whales migrate to the Kimberley 
region. Antarctic minke whale calls were detected in low numbers outside Scott Reef emulating the timing pattern seen for dwarf 
minke whales.  Pygmy blue whales passed by Scott Reef twice per year, south bound in Oct to Dec and potentially into Jan the 
following year, with peak passage in Nov, and north bound over mid Apr to early Aug. Pygmy blue whales commonly visited 
the rim of Scott Reef. The estimated number of pygmy blue whales passing Scott Reef increased over the 2007-2009 northbound 
seasons with 95-225 pygmy blue whales passing in 2009. Signals believed produced by Bryde’s whales were detected in high 
numbers offshore and rarely inshore. Around Scott Reef Bryde’s whales were present year round in low numbers, possibly with a 
peak in calling across Apr to May. Bryde’s whale signals have been heard from Exmouth to north of Darwin with similar patterns 
and no clear seasonality in presence at any site.
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