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Magnesium content in the ocean is ≈ 1290 ppm and is one of the most abundant elements. It is involved in the
carbon cycle via the dissolution and precipitation of carbonates, especially Mg-rich carbonates as dolomites. The
Mg/Ca ratio of the ocean is believed to have changed through time. The causes of these variations, i.e. hydrother-
mal activity change or enhanced precipitation of dolomite, could be constrained using the magnesium isotope
composition (δ26Mg) of carbonates. Brachiopods, as marine environmental proxies, have the advantage to occur
worldwide in a depth range from intertidal to abyssal, and have been found in the geological record since the Cam-
brian. Moreover, as their shell is in low-Mg calcite, they are quite resistant to diagenetic processes. Here we report
δ26Mg, δ18O, δ13C values along with trace element contents of one modern brachiopod specimen (Terebratalia
transversa) and one fossil specimen (Terebratula scillae, 2.3 Ma). We combined δ26Mg values with oxygen and
carbon isotope compositions and trace element contents to look for possible shell geochemical heterogeneities in
order to investigate the processes that control the Mg isotope composition of brachiopod shells. We also evaluate
the potential of brachiopods as a proxy of past seawater δ26Mg values. The two investigated brachiopod shells
present the same range of δ26Mg variation (up to 2 h). This variation cannot be ascribed to changes in environ-
mental parameters, i.e. temperature or pH. As previously observed, the primary layer of calcite shows the largest
degree of oxygen and carbon isotope disequilibrium relative to seawater. In contrast, the δ26Mg value of this layer
is comparable to that of the secondary calcite layer value. In both T. scillae and T. transversa, negative trends
are observable between magnesium isotopic compositions and oxygen and carbon isotopic compositions. These
trends, combined to linear relationships between δ26Mg values and REE contents, are best explained by kinetic
effects linked to changes in growth rate during the brachiopod life. The innermost calcite layer of T. transversa is
in isotopic equilibrium for both oxygen and magnesium and could therefore be the best target for reconstructing
past δ26Mg values of seawater.


