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The potential importance of metal
transfer from formation waters to
petroleum for Re-Os dating of oils
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During migration and residence in sedimentary reservoirs,
petroleum liquids are in nearly constant contact with formation
waters. We undertook an experimental study of the effects
such contact might have on the Re-Os radiometric system,
which is increasingly used to date oils (e.g. [1] [2]). Contact
experiments were performed to study the possible transfer of
Re and Os from aqueous solutions highly enriched in these
elements to natural oils. Tested parameters included time,
temperature, concentration and oil composition. In all cases
very rapid, extensive transfer occurred of both elements from
the aqueous to the organic phase. The molecular-scale
mechanism by which this occurs was studied by XANES and
EXAFS at Re and Os L-edges using the FAME beamline at the
European Synchrotron Radiation Facility.

If the efficient Re and Os transfer seen in the laboratory
occurs in nature, this process may have a major effect on the
Re and Os systematics of oils. Assuming that Re and Os
contents of formation waters are similar to those of
groundwaters (e.g., ~4 pg/g for Re [3] and ~0.07 pg/g for Os
[4]), the amounts of Re and Os found in 1 gram of our
conventional oil are equivalent to those found in ~200 g of
water. Reservoir flow modeling shows that oils are likely to be
exposed to such quantities of water over geologically short
timescales (several hundred thousand years). Thus our results
suggest that many oils may have acquired much or in some
cases nearly all of their Re and Os content through interaction
with basin waters. It is therefore critical to consider this
process when interpreting apparent Re-Os isochrons in oils.
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