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Bivalve shells serve as sensitive recorders of environmental conditions. However, reconstruction of a specific environmental parameter is still challenging. For example, variable shell growth rates simultaneously provide information on water temperature, food availability and food quality. Likewise, shell oxygen isotope values function as
a dual proxy of water temperature and salinity (=oxygen isotope signature of the ambient water). Reconstruction
of water temperature from δ 18 Oshell requires knowledge of δ 18 Oshell and vice versa. Unfortunately, the incorporation of trace elements in the shell is strongly controlled by biological effects and, hence, the element-to-calcium
ratios of the shell are difficult to interpret in terms of environmental variables. Here, we studied if the structural
properties (shell architecture, shell microstructures, fabrics) of the shell of the common cockle can function as an
alternative proxy of environmental variables. Specimens of C. edule were collected alive from the intertidal zone of
the North Sea. Temperature and salinity were monitored at the site where the shells lived on hourly basis for almost
one year. Each portion of the shell was temporally contextualized with the tidally-deposited growth increments.
Shell microstructures (composite prismatic structures) were analyzed under with a scanning electron microscope
(SEM). The change of the size and shape of the mesocrystals was strongly correlated to water temperature during
the growing season (May - Sep.). With rising temperatures, the size of mesocrystals increased and their morphology changed from rounded to elongated shape. Our findings suggest that shell microstructures of C. edule may
serve a new, independent proxy for water temperature.

