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Records of the stable-Sr isotope composition of past seawater, 8§%¥%Sr,, have recently been
demonstrated to be good proxies for the evolution of the marine ‘carbonate factory’, the ultimate
sink of carbon from the ocean-atmosphere system [e.g., 1-3]. Nevertheless, these records are
incomplete, and they generally do not overlap in age. Thus, despite their proven significance, these
records have not been validated by data from any independent archives. The Ca-sulfate minerals,
gypsum (CaSO,02H,0), and its burial transformation product, anhydrite (CaSO,), are relatively
abundant in ancient evaporitic sequences and they contain Sr in typically high concentrations of
1000-2000 ppm. In a previous study, we show that gypsum is always ®Sr-enriched relative to its
precipitating solution by around 0.2%o and that it is possible to detect significant variations in past
588865y, (20.1%0) from ancient gypsum/anhydrite samples from the geological record.

Here, we study Phanerozoic Ca-sulfate samples of four different ages: Ordovician, Triassic,
Cretaceous, and Messinian. Preliminary 8§*¥%¢Sr results are in the range of 0.29 - 0.67%o. Most of
the results cluster between the calculated gypsum composition expected for the two known
extreme cases of seawater §%/%°Sr values inferred from Ca-carbonate archives: the high- §%/%°sr
Precambrian seawater [3], and Late Permian seawater - the Phanerozoic minimum [2]. Thus, our
preliminary Phanerozoic data are generally in accordance with the suggestion that the long-term
Precambrian seawater &**¥®Sr is higher than the Phanerozoic long-term background [3].
Furthermore, our preliminary data point to significant seawater §%/°Sr variations during the
Phanerozoic, with lower values in the Ordovician and Triassic relative to Cretaceous and Messinian
samples. Such variations may suggest major changes in the ‘carbonate factory’ in the ocean
between the Triassic and Cretaceous. It is further suggested that such variations in the mineralogy
and/or flux of marine carbonates may result from evolutionary changes in marine calcifiers.
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