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1 The lacustr ine record 
 
In 2003, the first year of our grant saw us core lakes in Western Australia as well as in 
western Victoria and South Australia. Our aims are to recover high-resolution lacustrine 
records in order to determine patterns of climate change in southern Australia at 
centennial scale [at least] for the last 12,000 years. 
We targeted Two-Mile Lake, south of the Stir ling Ranges in the southwest of Western 
Australia, because it is a large playa bordered by a lunette on its eastern side, and also 
because it is a groundwater-fed lake which receives a direct groundwater input from the 
recharge area that are the Stirling Ranges. Initial coring of the lake in 2002 returned 2.5m 
of sediments, and therefore we conducted a coring program in early 2003 with the 3 PhD 
students appointed as part of the research program. These people are: Sharron Glasgow, 
PhD candidate based at the University of WA who is to study the palynological record of 
the lakes; Christos Gouramanis and Daniel Wilkins, both enrolled at the ANU -  Chris is 
to investigate the ostracod record and their chemical composition from the cores and Dan 
is to date the cores using a combination of OSL and C14 AMS techniques. Dan is co-
supervised by Dr J. Olley of CSIRO, Black Mountain in Canberra and Dr L. K. Fifield of 
Nuclear Physics at ANU.  

 
 

View of the floor  of Two-M ile Lake taken in January 2002 when the lake was dry. Note the Stir ling 
Ranges in the background which act as a groundwater  recharge for  the lake after  rainfall. The lake 
held water  in October  2003 and numerous live ostracods were found in the lake. 



 
Several cores from Two-Mile Lake were obtained with a Livingston corer and 
preliminary investigations by all 3 PhD students have commenced. Dan has collected a 
variety of surface samples from the area to conduct preliminary investigations on quartz 



luminosity of ‘modern’  samples. Chris returned in October 2003 to WA with the 
technical and financial assistance of Dr S. Halse of CALM to collect from a variety of 
fresh and saline lakes in the southwest of WA in order to determine the links between 
water chemistry and ostracod distribution and shell chemistry. This work will be directly 
applicable for interpreting the fossil ostracod record from the lakes 
Chris, Dan and Sharron with John Dodson also cored Barkers and L ighthouse Swamps 
on Rottnest Island near Perth as these 2 sites also have a good Holocene record. Again, 
preliminary investigations on those cores are under way. 

 
Various attempts are being made to compare coring techniques on Rottnest Island, with 
the Livingston corer proving the most successful one. Below can be seen the combination 
of organic-rich [left] and marl [right] sediments recovered at Barkers Swamp. 
 

 



 
In November 2003, we successfully cored 3 crater lakes in Victoria and South Australia. 
We were assisted by Jim Neale who operated the ANU-GA Mackereth corer as well as an 
impact corer to obtain the sediment water interface in the same lakes. We returned with 2 
sets of Mackereth cores from Lakes Keilambete and Gnotuk in western Victoria and 3 
from Blue Lake on the edge of Mount Gambier in South Australia. At the latter site, we 
were helped by Trevor McGuiness of the SA Water Corporation, especially to give us 
access to the lake’s edge.  
Lakes Keilambete and Gnotuk are both maar lakes which formed as a result of phreato-
magmatic explosions, whereas Blue Lake was formed directly as the result of a volcanic 
explosion, the age of which is still disputed. 
During our coring of the crater lakes, we were assisted by the Aquatic Science group of 
Deakin University in Warrnambool who loaned us boats, motors and safety equipment. 
Study of the crater cores will commence in 2004 as soon as we conduct studies of 
magnetic properties of the core sediments. After that the cores will be opened and 
subsampled for pollen, ostracods and dateable material. 
Below are various photographs of our coring trips. 
 
 
Low-resolution movie showing the Mackereth corer  coming out of the water  at Blue Lake. Click on 
the small icon at the bottom left of the image and then click on the ar row at the bottom left [or  later  
on slowly drag the ver tical line to the left] to see the corer  come out of the water . Background sound 
is also available. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QuickTime™ and a
Motion JPEG OpenDML decompressor

are needed to see this picture.
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AUSCAN (Australian Canyons), a major research expedition that investigated Australia’s southern 
margin from southern Tasmania in the east to off Cape Leeuwin in the west, successfully completed 
its mission in March 2003. The investigation included multibeam swath-mapping, geophysical 
profiling, geological and biological sampling, as well as oceanographic measurements. The data were 
collected to support marine environmental planning and management, to help model the structural 
and sedimentological evolution of the margin, and assist understanding the climatic, oceanographic 
and environmental changes that affected the region during the late Quaternary. Important objectives 
were to map in detail and study the geomorphology and origins of the gigantic, but poorly known, 
canyon systems that exist beyond the continental shelf. The spectacular Murray Canyons south of 
Kangaroo Island, with their complex and extensive channel systems and 2-km high cliffs, were a 
special focus of the investigation. 
AUSCAN was completed as two cruise legs totalling 3 weeks using the 120-m R/V Marion Dufresne 
of the French Polar Institute (IPEV). The survey used a range of geophysical, sampling and 
oceanographic equipment carried on the ship, but vital to the AUSCAN program were the ship’s 
Thales Sea Falcon 11 multibeam sonar swath-mapper and its giant piston corer, ‘Calypso’ . The 
multibeam system produces high-resolution bathymetric and backscatter images of the seafloor at 15 
knots across a swath up to 20 km wide in deep water, while ‘Calypso’  can recover sediment cores up 
to 60 m long. 
The cruise was based on excellent international scientific cooperation, and included scientists from 
Australia, France, Germany, other European countries, and the USA. IPEV was the main French 
organisation involved, while Australian institutions included Geoscience Australia (GA), the 
Australian National University, SARDI (South Australian Research & Development Institute) and the 
National Oceans Office (NOO). NOO provided much of the Australian funding and support because 
of AUSCAN’s direct and important relevance to current regional marine planning and environmental 
management initiatives, including development of National Bioregionalisation and the South-east 
Regional Marine Plan. 
The AUSCAN program was designed to build on earlier major swath-mapping surveys involving 
French-Australian cooperation (GA and IPEV/IFREMER), such as TASMANTE off west Tasmania 
and on the South Tasman Rise, MARGAU off southwest Western Australia, and AUSTREA-1 off 
southeast and southern Australia. AUSCAN swath-mapped 70,000 km² of seabed (about the size of 
Tasmania), filling many of the existing data gaps along the southern margin and now allowing 
detailed maps and images of almost the entire continental slope from Western Australia to Tasmania 
to be produced for the first time. AUSCAN also acquired 3.5 kHz sub-bottom profiler, gravity, 
magnetics and oceanographic data along 9,000 km of survey line. 
A 3.5 day sampling program in the Murray Canyons area included the taking of two giant piston 
cores, each more than 30 m long. From water depths of 865 and 2427 m, these cores contain 
foraminiferal olive-grey silty clays with fine sands and shell fragments in some zones. Shipboard 
multisensor track and reflectivity logs suggest Milankovitch cyclicity. Further analysis is expected to 
reveal detail on late Quaternary sedimentation patterns and events, sea-level fluctuations and 
environmental changes that took place in the Murray-Darling Basin. 
Photographs presented here were taken during the voyage and display some of the activities 
undertaken by researchers, technical staff and students, including undergraduates. 
 [ text adapted from an article published by Peter Hill and Patrick De Deckker in The Australian 
Geologist Sept. 2003]



 





 



 



 



 



 



 



 



 
 


