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The Sr concentration of calcite is widely used for studies 

of paleoseawater and diagenesis. However, there is still 

uncertainty about the equilibrium value of the Sr/Ca partition 

coefficient between calcite and aqueous solutions. Laboratory 

precipitation experiments show that values of KSr ranging 

from 0.02 to 0.24 can be produced depending on precipitation 

rate at T ≈ 25°C, but that the equilbrium value is probably 

between 0.02 and 0.05. Other studies have clearly shown that 

there is temperature dependence to the equilibrium KSr. We 

determined the value of the equilibrium KSr between calcite 

and aqueous fluid (Keq) using pore fluid chemistry from 

marine sediments obtained by the Ocean Drilling Program 

(ODP) and the International Ocean Discovery Program 

(IODP). Pore fluid chemistry in several sites from the ODP 

and IODP have been analyzed and modeled in detail (e.g. 

Fantle and DePaolo 2006). These studies conclude that pore 

fluid Sr has reached equilibrium with the carbonate solid at 

deeper levels (>200m) in sites where the carbonate content is 

high (ca. 90%).  In these sections the carbonate phase is 

almost entirely calcite. Equilibrium is likely because the 

system is dominated by the solid phase, and the solids and 

fluids have been in contact for millions of years. We 

investigated 560 deep sea sites from the ODP and IODP and 

identified sites that are likely to be at near-equilibrium 

conditions, taking into account the consistency of pore fluid 

Sr/Ca in each section, calcite recrystallization rates, and 

chemical gradients. The pore fluid Ca and Sr concentrations, 

and inferred or measured solid phase Sr/Ca, are used to 

determine the value of Keq. The derived values vary from a 

low of 0.022 (at 9.5°C), to a high of 0.052 (30°C), with a 

mean value for all acceptable sites of 0.031 ± 0.004 (average 

T ≈ 20-25°C).  Sites where celestite may be stable and 

affecting the inferred Keq suggest that the maximum value is 

about 0.025 at ca. 15°C.  These results and experimental data 

at higher temperatures allow us to propose an expression that 

closely approximates equilibrium KSr from 0 to 200°C. 

 


