Doc. S1 Estimation of δ13C and δ18O values of equilibrium calcite.
DIC: dissolved inorganic carbon; δ13CDIC: δ13C of dissolved inorganic carbon; δ13CEC: δ13C of equilibrium calcite; δ13CHCO3−: δ13C of HCO3−; δ18OEC: δ18O of equilibrium calcite; δ18OSW: δ18O of seawater. 

δ13CEC values
Carbon isotope fractionation between calcite and seawater is known to be a function of the isotopic partitioning between calcite and HCO3−. δ13CHCO3− values can be determined from the pH and temperature dependent distribution of dissolved carbon species and species-specific isotopic fractionations. A correction for isotopic fractionation between δ13CHCO3− and δ13CDIC values should be made because the isotopic composition of seawater is routinely measured as δ13CDIC values. Because the pH of all seawater at water depths at the brachiopod growth sites was 7.9–8.2, which is the typical value of surface seawater at this temperature, it was assumed that δ13CHCO3− values in such seawater is higher by ∼0.2‰ compared to δ13CDIC values (Grossman 1984; Romanek et al. 1992; Zhang et al. 1995). The δ13CEC values were calculated by using seawater δ13CDIC at the brachiopod growth site, the difference between δ13CHCO3− and δ13CDIC (0.2‰), and the calcite-HCO3− enrichment factor (1.0 ± 0.2‰; Romanek et al. 1992). Analytical methods and data for the δ13CDIC values were given by Yamamoto et al. (2010, 2013)

δ18OEC values
Sagami Bay
Data of sweater temperature and salinity measured at two stations by the Kanagawa
Prefectural Fisheries Technology Center were used for the calculation. These stations were located only 3.0 to 5.4 km from the growth site of Laqueus rubellus. There were no large differences between seawater temperature measured at the brachiopod growth site and that recorded at the two stations. The δ18OSW values of samples obtained from the brachiopod growth site fell in a very narrow range from 0.15‰ to 0.23‰ (n = 3), which is within analytical reproducibility (±0.04). Salinity at the brachiopod growth site and the two stations also fell in a narrow range from 34.3 to 34.6. The two lines of evidence indicate that variations in δ18OSW are likely to be relatively small around the brachiopod growth site and the two stations. Therefore, based on the equation given by Friedman and O'Neil (1977), δ18OEC values at the brachiopod growth site were estimated using seawater temperature at both stations and the mean δ18OSW value of ∼0.2‰. Analytical methods and data for the δ18OEC values were provided by Yamamoto et al. (2010)
.

Otsuchi Bay
Comprehensive monitoring of the temperature and salinity of bottom water was conducted near the brachiopod growth site by the International Coastal Research Center, Atmosphere and Ocean Research Institute, The University of Tokyo (ICRS/AORI), from October 1999 to September 2000. At the brachiopod growth site, Yamamoto et al. (2011) showed the temperature and salinity of bottom water measured six times between September 2005 and October 2006. The previously collected data and their measurements indicated that the bottom water temperatures ranged from ∼4°C to ∼22°C and salinity averaged 33.8 ± 0.2 (1σ) in this site at the brachiopod growth site.  Long-term data of monthly temperature and salinity are available at Ozaki and Todogasaki stations between 1985 and 2005. Over the last two decades, annual minimum and maximum seawater temperatures averaged ∼6°C and ∼19°C, respectively. Mean annual salinity was 33.8 ± 0.2 (1σ) for 1985–2005. This indicates that, although the two stations are not located in the bay, their oceanographic conditions are identical to those at the brachiopod growth site.
The δ18OSW values (n = 6) from Otsuchi Bay ranged from −0.38‰ to 0.08‰, with an annual mean of −0.07‰. There is an excellent linear relationship between salinity and δ18OSW values; δ18OSW = 0.66 * Salinity − 22.41 (r = 0.98; p < 0.01). Long‐term monthly seawater temperature (6–19°C) and salinity (33.8 ± 0.2 (1σ)) data from Ozaki and Todogasaki stations are identical to those at the brachiopod growth site. Yamamoto et al. (2011) used the δ18OSW–salinity relationship and the instrumental data sets to calculate the δ18OEC time series based on the equation given by Friedman and O’Neil 1977). Analytical methods and data for the δ18OEC values are provided by Yamamoto et al. (2011, 2013).
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