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Fig. 1. Oxygen isotope fractionation between synthetic and biological carbonates and water as a function of
temperature. 1000 In o data are shown for (1) in vitro aragonite (Kim ez al., 2007); (2) in vitro calcite (Watkins
etal.,2014); (3) in vitro calcite (Kim and O'Neil, 1997); aragonite fish otoliths (4)—(8) [(4) Radtke et al., 1996;
(5) Thorrold et al., 1997; (6) Patterson et al., 1993; (7) Sakamoto et al., 2017; (8) Kitagawa et al., 2013]; (9)
aragonite molluscan and foraminiferal shells (Grossman and Ku, 1986); aragonite bivalve shells (10)—(13)
[(10) Owen et al., 2008; (11) Watanabe and Oba, 1999; (12) Aharon and Chappell, 1983; (13) Nishida et al.,
2015]; aragonite coral skeletons (14)—(19) [(14) Nishida et al., 2014a; (15) Jullet-Leclerc et al., 1997; (16)
Leder et al., 1996; (17) Hirabayashi et al., 2013; (18) Wellington et al., 1996; (19) Nishida et al., 2014b]. The
aragonite—water fractionation factor (1000 In o) of Kim et al. (2007) was recalculated using a calcite acid

fractionation factor of 1.01025 (Sharma and Clayton, 1965).
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Fig. 2. Schematic illustrations of a cross section of a bivalve shell and associated soft tissue and a model of
the transport route of calcium and dissolved inorganic carbon (DIC). The calcification site in a mollusc (known
as the extrapallial space) is a closed space filled with extrapallial fluid (EPF) surrounded by shell, mantle tissue,
and periostracum. The activities of two enzymes (carbonic anhydrase (CA) and Ca’*" ATPase) play an
important role in regulation of the carbonate chemistry of molluscs (McConnaughey and Gillikin, 2008; Le

Roy et al., 2014; Spalding et al., 2017).
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Fig. 3. A: Equilibrium concentrations of dissolved carbonate species (DIC) as a function of pH: CO» (aq.),
H,CO;, HCO;™, and CO3>", showing the mole fractions of 15 mM DIC in equilibrium at 25 °C under fresh
water conditions. B: Equilibrium fluxes in the DIC system. This figure is reprinted from Sade and Halevy
(2017). The magnitudes of the fluxes are controlled by DIC concentration and speciation; the flux of CO»

hydration likely increases with decreasing pH.
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Table 1. Percentage contributions of metabolic carbon and inorganic carbon dissolved in seawater (DIC) to

molluscan shell formation reported by previous studies.



