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Abstract: In recent years, the nitrogen isotopic composition of sedimentary rocks has become a
valid geochemical proxy in the origin of life and palaeo-environmental research, providing

important evidence for the original discoveries in these fields. Sedimentary organic nitrogen is
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transformed into different species (such as kerogen-bound nitrogen, soluble organic nitrogen, and
NH, ) during biogeochemical and geological processes, and is contained in sedimentary rocks.
Different forms of nitrogen may have unique palaeo-environmental significance, necessitating
separate isolation and extraction. Less abundant nitrogen fractions (such as fixed ammonium) are
also gaining attention. At present, researchers mainly use the nitrogen isotopic composition of
whole rock and kerogen for palaeo-environmental interpretations. However, due to the complex
geological processes, it is difficult to extract and analyze compound-specific nitrogen isotopes.
And it is uncertain which nitrogen species more faithfully record the original seawater signal.
Here the evolution process of nitrogenous substances in different episodes of geological processes,
the extraction methods of different nitrogen species, and the palaeo-environmental significance of
different forms of nitrogenous substances are summarized, and the problems in palaeo-
environmental research are discussed. And some suggestions for the follow-up work of the
palaeco-marine nitrogen cycle research are presented for the reference of the high-precision palaeo-
environmental research of nitrogen isotopes.
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Fig. 1 Major Transformations of Nitrogen on Marine Nitrogen Cycle
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Table 1 Main Extraction Methods of Different Nitrogen Proxies in Sedimentary Rocks
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