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The advent of Accelerator Mass Spectrometry (AMS) has heralded investigation of a variety
of important problems in the geosciences, previously not considered possible for technical
or conceptual reasons. This presentation outlines some of the advances in AMS methods
with emphasis on Australian examples and measurements using the accelerators at ANSTO
and the Australian National University.

Perhaps the best known of these techniques is the application of AMS 14C dating which has
the advantage of needing much smaller amounts of sample (typically < 1 mg C), and having
a potentially somewhat older age limit (to approximately 55,000 yr), than conventional I4C
determinations by (3 counting. AMS 14C has been applied to dating an enormous array of
materials including archaeological samples and sites, tree rings, ice cores, banding in coals
and circulation and ventilation changes in the world's oceans.

An exciting application of the measurement of the rare long-lived isotopes I0Be, 26A1 and
36C1 is in the relatively new field of cosmogenic exposure dating. Accumulation of these
comogenically produced nuclides formed in-situ in exposed rock surfaces is used to
estimate both the time of exposure of the rock surface and mean errosion rates. A large
variety of landscape-related processes have been successfully addressed including
weathering and sediment-transport rates and the ages of glacial retreat, tectonic uplift and
lava erruptions.

In the field of hydrology, 36C1 studies of dissolved chloride have been used to successfully
estimate the ages of ground waters and trace their origins. The tracing of atmospheric air
masses that deliver rain and the origin of Australian salt lakes and continential salinisation
using 36C1 lead to important conclusions on the origin and residence time of chloride in the
Australian landscape. The ultimate origin of the bulk of the surficial chloride in Australia is
shown to be meteoric, and for the western part of the continent, a mean residence time of
about 0.75 Ma pertains. The realisation of the long-term and continuing delivery of salts to
the landscape needs recognition in planning strategies to combat salinisations of agricultural
areas.


