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of Health, Albany, NY 12201, claire.webster25@uga.edu

Since the industrial revolution, carbon dioxide in the atmosphere has increased significantly via anthropogenic emissions and
deforestation. This change in the atmosphere has led to uptake of more COgz in the oceans, a phenomenan known as ocean
acidification, in which the pH and saturation state of calcium carbonate is lowered. Even slight decreases in pH and saturation states
can prove dewvastating to communities of marine calcifying erganisms. Recent studies have mainly focused on planktonic organisms
and corals located in temperate and tropical regions. However, it has been suggested that higher latitude marine regions, such as the
Antarctic, are more vulnerable to ocean acidification with undersaturated conditions predicted to be common by 2050. Our study
examines shell mineralogy, outer shell microstructure, and bathymetric data for 41 families of bivalves representing 122 species
located south of the Antarctic Convergence and their vulnerability to dissolution.

All Antarctic bivalves examined have shells formed of either a composite of calcite’aragonite or aragonite. Of the 41 families in the
study, 34 families (83%) have hard parts constructed of aragonite, which is reported to be approximately 35% more soluble than its
calcite counterpart. Microstructures were classified and ranked based on resistance to dissolution. Bivalves with more resistant shell
microstructures (complex cross-lamellar) will likely have higher survival rates in undersaturated waters than those with weaker
microstructures {e.g., prismatic). However, the two microstructures that are least resistant to dissolution, simple prismatic and
composite prismatic, account for 39% of family diversity, while the mast resistant microstructure, complex cross-lamellar, accounts for
anly 2.4% of family diversity. Deep-water bathymetric distributions may provide a refuge for some bivalve species, although carbonate
saturation states are inherently lower in deeper waters. The paucity of Antarctic bivalves with hard parts constructed from dissolution-
resistant microstructures and mineralogy does not bode well for their survival under global warming/ocean acidification scenarios.
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