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The reworking of fossils into younger sediments presents a significant problem for dating
Quaternary marginal marine strata. Studies that involve isotopic dating of carbonate sediment
fractions may be subject to error, owing to the difficulties of quantifying the residence times of
skeletal carbonate fragments and fossils in some coastal environments. The random and often
episodic nature of reworking also means that the value of residence times (i.e. interval from
death of an organism to its final incorporation within a sediment), as expressed in years, may
vary spatially and temporally. This problem is particularly marked in the dating of skeletal
carbonate sands. Thus, the validity of numeric dates for 'whole-rock' carbonate samples, based
on methods such as radiocarbon or uranium-series disequilibrium, has on occasions been difficult
to establish. This problem is compounded when a specific component of a carbonate sediment
is selected for dating. This paper documents the potential of the application of amino acid
racemisation reactions as a method for identifying reworked Quaternary fossils, based on case
studies from coastal and continental shelf depositional environments.

The extent of racemisation for a range of amino acids for the total acid hydrolysate and
free fractions, calibrated against radiocarbon dating indicates that the foraminifer Marginopora
vertebralis found within 'modern' tidal flat sediments between Wardang Island and Goose
Island, South Australia, is reworked from underlying Late Pleistocene sediments (last interglacial
Glanville Formation; oxygen isotope substage 5e), and is not extant in the region as previously
suggested. The degree of racemisation determined for fossil molluscs from the 'modern' tidal
flat also reveals that molluscs as well as foraminifer are being reworked, and that macroscopic
consfderations alone (e.g. shell pigmentation, degree of mechanical abrasion, and inversion from
metastable aragonite to calcite) do not represent reliable criteria for identification of reworked
materials.

Amino acid racemisation analyses on fossil Pecten fumatus sampled from marine
vibracores from the outer continental shelf of New South Wales also reveals varying degrees of
reworking, which is not immediately apparent on the basis of lithostratigraphy or biostratigraphy.
The amount of reworked fossil molluscs, as determined by amino acid racemisation, ranges from
10% of the total fossil population in relict coastal sediments on the outer shelf to as much as
60% on the inner continental shelf. Reworking of macrofossils within the glacial lowstand
coastal deposits is more pronounced closer to the inferred location of the palaeoshoreline of
Pleistocene glacial maxima.

Remanie fossils are not readily identified in Quaternary successions, especially as
insufficient time has elapsed for taxonic change to assist biostratigraphic zonation. Similarly, in
some settings diagenetic processes ensure remarkable fossil preservation. Remanie fossils may
be more common within sedimentary units than has perhaps been traditionally thought, and their
presence should be considered as a distinct possibility when attempting to date fossiliferous
strata by numeric dating methods. Amino acid racemisation has the potential to identify such
materials.
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