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1. Multibeam Bathymetry and Backscatter
Multibeam bathymetry data revealed a series of reef and terrace features existing seaward of the GBR 
parallel to the shelf edge.  These reefs are linked by palaeo-lagoons consisting of softer sediments.  
The total area mapped was ~527 km2, and extends from 13 m down to 200 m water depth.  Excluding 
the modern “shoals” which harbour dense living coral cover, at least 5 separate reef and terrace 
features have been identified, at approximately 50, 55, 80, 100, and 130 m.  
Acoustic backscatter imagery enables an insight into the characteristics of the substrates. Dark areas 
with high backscatter values indicate hard/flat substrates, while light areas indicate soft or steep 
substrates.  Combining these two datasets provides a powerful tool to interpret the characteristics of 
the substrates observed in the bathymetry data.

2. Substrate Classification
AUV imagery was used to record substrate 
type.  Every 10th image recorded was 
analysed, which equates to 1 image every 10 
seconds, or ~5 m intervals.  In this particular 
mission, this resulted in a total of 726 images 
being analysed.  
Five distinct substrate types were identified –
Rough Limestone, Mud-Covered Limestone, 
Rubble, Gravel and Sand.  Substrate 
composition varied considerably with depth.  
Patches of limestone terrace are clearly 
visible. 
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3. Substrate Analysis
Substrate data were recorded in a matrix 
on a relative abundance scale (1-5) for 
each substrate type (after Done, 1982).  
Cluster analysis was performed to show 
the relationship between each image and 
identify unique substrate groups.  This 
data was then displayed using ArcGIS, 
allowing visualisation of substrate groups 
in real space.  Five substrate groups 
were identified.  Substrate groups 
showed clear trends in distribution, 
reflected in the qualitative substrate type 
data (2).

4. Benthic Communities
Dredge sampling yielded approximately 6 m2 of reef material, including a diverse range of Hexacorals and 
Octocorals.  Preliminary investigations indicate that many specimens are very different from those found 
on the modern, shallow-water GBR, and that many of them may be new to science.

5. Discussion
A series of fossil reefs and palaeo-lagoons exist on the GBR shelf edge down to ~130 m water depth. 
Quantitative analysis of substrates reveals several different substrate types which form unique habitats for 
virtually unknown ecological communities, quite different from those found on the modern reef.  Recent 
advances in remote sensing technology have enabled these previously unstudied ecosystems and habitats 
to be investigated for the first time. AUV data in particular has provided the opportunity to quantitatively 
assess ecosystems beyond the reach of conventional technology such as SCUBA. 

6. Further Research
• Comparison of substrates and habitats between all 4 study sites
• Taxonomic identification of species
• Structure of ecological communities 
• Relationship between substrate and ecology
• Factors affecting distribution of taxa
• Comparison between GBR substrates and taxa and those being discovered 

elsewhere in the world
• Relationship between deep and shallow water coral and symbiont communities
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Introduction
Drowned Reefs have been identified on continental shelves and 
around oceanic islands in many parts of the world, including 
Barbados (Fairbanks, 1989), Papua New Guinea (Webster et al, 
2004c), Hawaii (Webster et al, 2004a) and Tahiti (Camoin et al 
2006, Camoin et al 2007).  In 2007, an expedition on board the RV 
Southern Surveyor explored shelf-edge reef and terrace features at 
4 different sites along the GBR margin in depths of 40-160 m.  
Multibeam swath mapping and dredge sampling was combined with 
high-resolution images obtained by Autonomous Underwater 
Vehicle (AUV) to provide the most complete study ever undertaken
of the GBR shelf edge.  This poster focuses on one of these 
locations: Hydrographers Passage in the central GBR.

Aims
This study aims to use newly developed technologies 
to study the physical substrates and ecological habitats 
of the unexplored deep Great Barrier Reef.  Mulitbeam
swath mapping is used to obtain a detailed imagery of 
the GBR shelf edge.  This is then combined with high-
resolution AUV imagery and dredge data to 
characterise substrates and habitats.

Methods
Multibeam swath mapping and dredge sampling were combined with high-
resolution images obtained by Autonomous Underwater Vehicle (AUV) to 
provide the most complete study ever undertaken of the GBR Shelf edge.  
Multibeam data was collected using a Simrad EM300 Multibeam Echo 
Sounder. Multibeam data were processed using CARIS HIPS/SIPS software 
and imported into Fledermaus and ArcGIS.  A state-of-the-art Autonomous 
Underwater Vehicle (AUV) from Australian Centre for Field Robotics, 
University of Sydney collected stereographic imagery, multibeam bathymetry, 
chlorophyll, turbidity and CTD data.  On the 2007 cruise, we conducted 9 
successful missions across the 4 sites, 3 of these at Hydrographers Passage.  
Heirachical Cluster Analysis was performed on AUV images using SPSS.  To 
ground truth the AUV data, 8 dredges were conducted in ~55-135 m depth.
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