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A REVIEW OF DIATOM STABLE ISOTOPES IN PALAEOCEANOGRAPHY

LI Tie-Gang*, XIONG Zzhi-Fang®?

(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071,
2. Graduate University of Chinese Academy of Sciences, Beijing, 100049)

Abstract Diatom accounts for about 40% of marine primary productivity, and therefore plays an important role
in the global climate and carbon cycle systems. Diatom stable isotopic measurements (6°°Si, 620, 6**C and 6*°N) are
based on the silicon and oxygen in the silica tetrahedron, and carbon and nitrogen in the intrinsic organic matter of
purified diatom frustules extracted from marine sediments. The palaeoceanographic implications of diatom stable
isotopes rely on the pure diatom isolated from sediments by combining several physical separation methods (i.e. bulk
organic and carbonate material removal, sieving, differential settling, heavy liquid flotation, and split-flow lat-
eral-transport thin separation) and chemical purification procedures. Confirming whether the atmospheric N, or
non-NO;~ compounds contaminate diatom 6"°N in the traditional combustion and new wet digestion method, avoid-
ing the use of fluorinating gases, improving sample preparation techniques, increasing the resolution capacity of
MC-ICP-MS for silicon isotopes in the 5°°Si analyses, and removing the labile oxygen of outer and hydrous layer in
diatom silica completely and effectively are key to the scope and precision of palaeoceanographic implications of its
stable isotopes. Diatom §*3C is used to evaluate the partial pressure of atmospheric CO, (PCO,) and oceanic primary
productivity; 6"°N and 6°°Si are adopted to indicate the relative utilization degree of marine nitrate and silicic acid
guantitatively; and 6*%0 is believed to record the sea surface temperature and oxygen isotopic composition of sea-
water. Diatom stable isotopes, with the advantage of single signal, weak post-alteration, low vital effects and more
relevant interpretation, are widely applied to the polar and equatorial ocean where foraminifera and calcareous
nannofossils are scarce or absent. In this review, we point out the present problems and give some prospects in the
field of marine diatom stable isotopic study.
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