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Cosmogenic nuclide burial dating by the radioactive decay of
26Al and 10Be in quartz can be extended to 5 million years. Reli-
able dating requires attention to several complications, including
cosmogenic nuclide production at depth by muons and reworking
of older sediment into younger deposits. Postburial production
can be accounted for by a variety of methods, including depth
profiles and sampling across erosional unconformities. Additional
systematic uncertainties may arise due to errors in radioactive
decay constants and production rates.

We will present new results from a variety of settings where
burial dating can be compared to independently known sediment
ages. These examples illustrate both the potential accuracy as well
as some pitfalls of the dating method

(1) Bishop Tuff, California. The Bishop Tuff has been
securely dated to 0.78 Ma. Reworked glacial till beneath
the ash is exposed at the Big Pumice Road Cut. 26Al and
10Be in four samples from granitic boulders and sand give
a burial age of 0.74 ± 0.08 Ma, in good agreement with
the known age, and confirming the 10Be half-life of
1.34 My.

(2) Nearshore sands, Romagna Italy. Two nearshore
marine sands are constrained by biostratigraphy to a Sicil-
ian age of ca. 0.8 Ma and an Emilian age of ca. 1.6 Ma. 26Al
and 10Be in two samples from the upper Sicilian sand give
an age of 1.66 ± 0.28 Ma, nearly a factor of two older than
the age of the sand, but matching that of the underlying
Emilian package. This suggests that the upper sands were
reworked from previous deposits in the nearshore environ-
ment without re-exposure necessary to reset the cosmogenic
nuclide burial clock.

(3) Langebaanweg Fossil Beds. These richly fossiliferous
estuarine sediments were emplaced during a Mio-Pliocene
marine transgression, most likely at 5.2 Ma. and were later
capped by Pliocene aeolian sands. Ten samples in progress
were collected in an 18-meter-deep profile. Two important
unconformities are used to bracket postburial production.
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Understanding the chemical composition of the mantle is key
to understanding the evolution and composition of the Earth.
Olivine is volumetrically the most important silicate phase in
the Earth’s upper mantle and understanding the mechanisms by
which trace elements partition into olivine is essential before a
complete description of this part of the Earth can be made.

In order to test the applicability of Henry’s Law to trace ele-
ment distribution behaviour between olivine and melt as a func-
tion of trace element concentration, and place important
constraints on the dominant substitution mechanisms responsible
during trace element incorporation in olivine we have performed a
series of isothermal crystallisation experiments in a 1 atm furnace
where olivine and coexisting melt were synthesised is a relatively
simple synthetic chemical system. The objective of these experi-
ments was to measure the relative concentrations of impurity
trace elements in olivine and coexisting melt as a function of trace
element dopant concentration. Mineral and quenched melt com-
positions were determined in situ using electron microprobe and
LA-ICPMS analyses.

Our results demonstrate that the addition of sodium to the
synthetic starting materials imparts a significant influence on the
uptake of further trace elements in olivine. Furthermore, the
results of our sodium-doped experiments contradict trends
between dopant concentration and trace element partition coeffi-
cient observed in previously published experimental studies (Col-
son, 1988). We show how a thorough understanding of the
important substitution mechanisms by which trace elements are
incorporated into olivine is essential when data are extrapolated
to conditions in the early Earth history.
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