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Bivalve shells are composite biomaterials, consisting of carbonate crystals that contain and are sur-
rounded by organic molecules. This shell-bound organic matter (SBOM) can be preserved in the
geological record and its carbon, sulfur and nitrogen stable isotopic signatures may provide insights
into the nutrition and ecology of extinct invertebrates (Dreier et al. 2012). For example, SBOM
from hydrocarbon seep fossils could preserve evidence for ancient methanotrophic or thiotrophic
chemosymbiosis. However, there remains some uncertainty about the relationship between the
isotopic signatures of SBOM and those of molluscan soft tissues, shell mineral and environmental
sources. Here we present data from a suite of chemosymbiotic molluscs from modern and ancient
hydrocarbon seeps. Stable isotopic analysis of soft tissues, shell carbonate and intercrystalline and
intracrystalline SBOM from multiple taxa and sites has allowed us to begin to unravel the complex
interplay between environmental sources, chemosymbiosis and biological fractionation.
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