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Abstract

Dietary preferences of archaeological and paleontological animals have been conventionally investigated by
stable carbon isotope ratio (6°C) of collagen and tooth enamel in the fossil remains. However, no collagens in bones
and teeth are generally preserved in fossil remains deposited older than million-order ages ago. On the other hand, it
is known that lipids such as cholesterol and its diagenetic products are usually preserved in ancient fossil material.
Therefore, the carbon isotope ratio of cholesterol (including its diagenetic products) in bones has been recently ap-
plied as alternative approach for reconstructing palacodietary of animals. The advantages of this approach are that :
(1) the 013C value of cholesterol is correlated with that of bulk diet, (2) cholesterol can be detected from fossil bones
older than million-order ages, (3) its diagenetic products such as cholestane do not occur naturally in skin lipids and
soils. This paper reviews aspects of the carbon isotope signatures of bone cholesterol as a source of dietary informa-
tion, and compared those to the conventional palaeodietary approaches by using the isotope analysis of bulk collagen

and enamel.
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Fig. 1. Partial ion chromatograms on the GC/MS analysis for non-polar (a) and polar fractions (b) in bone fossils
of marine mammals (after Shinmura and Sawada, 2010). Peaks numbers are identified as: 1: Cy; sterene iso-
mer, 2: 5f(H)-cholestane (coprostane), 3: C,; sterene isomer, 4: cholest-4-ene, 5: cholest-5-ene, 6: Sa(H)-
cholestane, 7: Cassterene isomer, 8: 24-methylcholest-3,5-diene, 9: Co; sterol isomer, 10: 55(H)-cholestanol
(coprostanol), 11: 54(H)-cholestan-3-one, 12: cholesterol, 13: Sa(H)-cholestanol, 14: cholest-3,5-diene-7-
one, 15: cholest-5-ene-34-0l-7-one, 16: C,3 24-methylcholestanol, 17: Cyy 24-ethylcholestanol.
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Fig. 2. Proposed diagenesis of cholesterol and steroidal composition of whale bone samples.
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Fig. 3. Comparison of 0"3C of cholesterol, collagen, enamel and potential diets for mammals. The isotope differ-
ence is —3%o (for cholesterol), 3%o (for collagen), and 10%o (for enamel). The 6"3C values on the horizontal
axis is normalized based on the isotope difference. White bars and circles are carnivores. Gray bars and
circles are herbivores. The primary ecosystem data are from Clementz et al. (2001 and 2006).
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