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Recent models (Hardie, 1996; Spencer and Hardie, 1990)
proposed for resolving the Phanerozoic history of seawater
emphasize the critical control exerted by MOR hydrothermal
brine output, which is scaled to changes in seafloor spreading
rate. However, this approach tends to minimize the importance
of carbonate mineral formation as a sink and source of dissolved
components, and also ignores possible variations in the rate of
continental weathering. We contend that a complete picture of
seawater compositional history demands resolving quantita-
tively the complex relationships and feedbacks between
weathering, temperature, atmospheric composition, mineral
formation, volcanism, tectonism, spreading rate, eustacy, and
seafloor basalt-exchange reactions. In pursuit of this under-
standing, we have developed a quantitative model that describes
the geochemical cycling of calcium, magnesium, sodium, potas-
sium, carbon, oxygen, sulfur, and chloride. This model couples
the cycling of these components through weathering,
precipitation, oxidation-reduction, and metamorphic
decarbonation reactions. Although similar to earlier treatments
(Berner et al., 1983; Lasaga et al., 1985), it explicitly addresses

the relative importance of dolomitization as a marine versus
cratonic burial phase.

We have used this model to compute changes in seawater
composition over the past 150 Ma. We compare model results
with those observed in the rock record in terms of the relative
distribution of dolomite versus calcite. Our model results
suggest that changes in the rate of dolomite versus calcite
precipitation, driven in turn by changes in temperature and satu-
ration state, exert a fundamental control on seawater composi-
tion, and that these variations are reflected in the mass-age
distributions of these minerals in the geologic record.
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