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Trace element ratios have been extensively applied to
reconstruct parameters such as temperature and the carbonate
system through geologic time. However, direct proxies for past
changes in the elemental composition of seawater are scarce.
Potassium is a major cation in seawater (Ksw) with a present-day
concentration of ~10.3 mmol/kg, and is present in measureable
concentrations in carbonates, despite the analytical challenges
associated with this element when using Ar-plasma-based
techniques. Given that the concentration of K was relatively
constant throughout the Phanerozoic (9-11 mmol/kg) [1], we
propose that the relation between K/Cacalcite and K/CaSW may be
a potential tool to unravel the past history of changes in
seawater-[Ca], overall similar to the basis of the Na/Ca-based
[Ca]-proxy [2].

The key challenges of K-measurements by ICPMS is the
presence of an interference on the 39K peak by Ar-hydride, and
an overall lack of well-characterised carbonate reference
materials. We conducted K-measurements of the MPI-DING
glass standards (GOR128-G, GOR130-G) and carbonate
standards (MACS-3) using LA-SF-ICPMS, operated in both
medium and high mass resolution. Our results demonstrate that
medium mass resolution is sufficiently capable of minimising the
ArH interference on the K peak, yielding accurate result with
long-term precise of 6% at a concentration of 0.5 mmol/mol in
carbonates using NIST SRM610 as the primary calibration
standard.

In order to evaluate the effects of environmental parameters on
the K/Ca of marine carbonates we examined a range of recent
foraminiferal species, including both low-Mg calcite (G. ruber)
and high-Mg calcite (O. ammonoides) producers from globally
distributed sites characterized by a wide range in temperature and
salinity. No significant correlation of foraminiferal K/Ca with
temperature and salinity was observed, suggesting preliminarily
that the distribution coefficient of K into marine calcite is not

dominantly controlled by temperature and salinity variation.
Given this, we investigated the dependence of calcite K/Ca on
seawater [Ca] based on O. ammonoides cultured at different Ca
concentrations in the laboratory; these data will be presented.
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