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Ba/Ca ratios in corals and foraminifera have been used as a proxy of dissolved seawa-
ter Ba, providing information on salinity, nutrient and alkalinity distributions in past
oceans [1, 2]. There has been less research conducted on Ba/Ca in bivalve shells and
the few reports suggest that Ba/Ca peaks recorded in the shells reflect spring phyto-
plankton production [3, 4]. There has been one study on bivalve shell Ba/Ca as a tracer
of dissolved seawater Ba [5], however they did not determine the Ba/Ca partition co-
efficient (DBa).

We conducted both field and laboratory experiments onMytilus edulisto determine
the effect of seawater Ba/Ca on shell Ba/Ca. The field experiments confirm the general
occurrence of sharp Ba peaks in spring after the winter growth stop, when shell growth
resumes. The process inducing these Ba peaks is not understood yet, but laboratory
results suggest that the dominant pathway of barium incorporation into the shell is
from the dissolved phase via the hemolymph, and not from food. After removing
spring Ba/Ca peaks from the shell data (i.e., only considering the baseline Ba/Ca data),
there was a strong linear relationship between solution Ba/Ca and shell calcite Ba/Ca
for both mussels in the laboratory (R2 = 0.84, p< 0.0001, n = 28) and field (R2 =
0.96, p< 0.0001, n = 236 (data of 6 shells from 4 sites)), however, slopes were not the
same (t-test, p = ns). The DBa in laboratory mussels was 0.10± 0.02 and in the field
was 0.071± 0.002 (± 95% CI), considerably lower than calcitic foraminifera [1], but
higher than abiogenic calcite [6].



Although there is most likely a biological control on shell Ba/Ca ratios, our results
indicate that the baseline Ba/Ca ratios recorded inM. edulisshells is a robust proxy
of dissolved Ba/Ca in the estuarine environment. Despite the fact that estuaries can
have different Ba/salinity relationships [7], shell Ba/Ca data can be used to give an
indication of salinity, similar toδ13C data, and can aid inδ18O paleotemperature in-
terpretation. Furthermore, past dissolved estuarine Ba concentrations determined from
archeological or fossil shells would be highly valuable informationper se.
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