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Abstract: The significant achievements and future research orientation of biogeochemistry during the decade of 2001
to 2010 are briefly reviewed. Some carbon pools and related flux have been quantified in modern marine/ocean and
land ecosystems. New microbial functional groups involved in sulfur and nitrogen cycles of modern ecosystems have
been identified. The features and the possible causes of the abnormal carbon cycle occurring during the biotic crisis
in Phanerozoic have been deciphered but the biogeochemical cycles of sulfur and nitrogen need more investigation.
The relationship of carbon and sulfur cycles of the early Earth with life origins, atmospheric and oceanic chemistry
conditions has been understood. Biogeochemical impacts on ecosystems via the chemical substances, climatic and o-
ceanic changes are reviewed concerning both the modern and the ancient times. Some biogeochemical techniques in-
cluding geotraces, metagenomics, micro-scale and in-situ analyses are particularly introduced in current biogeo-
chemical studies. The quantification and spatial variations of the elemental cycles need further investigations in the
future. The biogeochemical processes in some extreme environments and the various interfaces as well as the rela-
tionship among different elemental cycles demand more attentions. Introduction of new techniques in life science
will further improve investigations of biogeochemical processes.
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Fig. 1 Co-evolution of life, atmosphere with deep oceans in the early time of the earth

(Conflicting Proterozoic shale records were from ref. [287])
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