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In parallel with a successful 14C AMS program, routine measurements of 10Be (T1/2 =
1.5 Ma), 26A1 (0.7Ma) and 36C1 (0.3Ma) have been demonstrated at the ANTARES AMS
facility. With this capability, ANSTO is coordinating and funding a comprehensive program
in the application of in-situ cosmogenic radioisotopes for Southern Hemisphere Quaternary
climate change. The sub-projects within the program are based on strong university
collaboration in the Earth Sciences and with the Australian Antarctic Division.

The build-up in concentration of these long lived radioisotopes in exposed surfaces and
rocks due to cosmic ray bombardment (although only a few tens of atoms per year per gram)
can be utilised to elucidate the exposure history (or age) of geomorphic formations and
surfaces. Alternatively, if exposure is sufficiently long for the in-situ signal to reach
equilibrium, an average surface erosion rate can be determined. Accordingly, we have
focussed our applications in two directions. The first deals with a unified study of Quaternary
glacial chronology in the Southern Hemisphere based on sites throughout Tasmania, New
Zealand and Antarctica. As the antiquity of the Australian landscape generally precludes the
application of the in-situ technique for exposure age dating, the second direction centres on
studies of surface denudation and landscape evolution in central arid Australia. In order to
successfully complete the difficult task of chemically processing rock samples for AMS
measurement, a fully equipped geochemistry laboratory for sample processing has been
completed and is now operational. In addition a variety of analytical techniques for sample
assay (NAA, ICP-MS, XRF, XRD, etc ) are available through the Environment Division at
ANSTO.
Research projects in glacial chronology :
(a) Southern and Northern Prince Charles Mnts at Lambert Glacier, and Larsmann Hills, Antarctica

(with Univ of New England and New South Wales). Our preliminary I0Be exposure ages (12
samples) at Lambert Glacier range from 0.7 to 2.0 Ma and support the concept of a more dynamic
East Antarctic Ice Sheet through the Pliocene.

(b)Glaciation in Tasmania (Central Plateau ice-cap, outlet valleys, West Coast Ranges) (Univs of
Tasmania and Newcastle). 36C1 (8 samples) and I0Be (20) ages on the Central Plateau show the Last
Glacial Maximum was at 15-18ka. 10Be exposure ages throughout the West Coast (25 samples) are
consistent with estimated Oxygen Isotope Stages of deglaciation over the past 750 ka. A search for
a Younger Dryas signal is also being conducted.

(c) Glacial terrace sequence Te Anau, Fiordland, New Zealand and the Younger Dryas (Univs of
Auckland and Victoria). This involves determination of exposure ages and uplift rates of the
Southern Alps.

Studies relating to landscape geomorphology :
(a) Denudation rates of the Ashburton Plateau, central Australia (Latrobe Univ). Comparison of apatite

fission track denudation rates averaged over the past 100 Ma compared with erosion rate estimaytes
obtained from in-situ !0Be averaged over the past 1 Ma..

(b) Coastal escarpments, Victorian Plateau, southwest Western Australia (Murdoch Univ, WA). Two
cores of 4 meters depth to bedrock of sand regolith along the escarpments have provided profiles of
in-situ 10Be (12 samples) to determine the dominant process of escarpment formation. Preliminary
modelling of the in-situ lOBe profile indicates transport and deposition of external material over
the past few 100 ka, in contrast to suggestions of local subsurface weathering and laterization

(c) Sand dunefields at the Simpson Desert and Cape Flattery (Southern Cross and James Cook Univs).
We are testing an idea that a survey of the relative concentrations of in-situ 10Be measured over the
surface and in cores of sand dunes of different types and positions can lead to information on
sanddune turnover rates, history and mobility.
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