2 A Rk Ak 2 5 4

Bulletin of Mineralogy, Petrology and Geochemistry
Vol. 34 No. 3, May, 2015

- REHERREFIR -

ERERHXK-BFEAETEDKRELX
8, Ak

o [t B R 2 (R ) A 3 55 PR S5 Jo [ 5 o o S 3, i 430074

W OEERAFH(541~510 Ma) G X —H 4 KRR I KA —HR MR EDFTRRMBAFEZ —0 K
XARERGETEWNERLENAR-ERELES X - AL RBAZ AR ANIABI AL BFNALCER M RHT R
REERABIGERLEAKBRFRT AR BRAMURZFZ AR AERX R 3 ME I AN RS, 24
FEEERLENBEALF LR SARBFNEI M ELRBRIALZ RERLEHNEGECLFTRT G Z 27 MF P
M, AERAIHEHGESZ L AXB LG ERLAEE 3 ERMAN BFLFE LG FE L E R E S0 HT
KW RRAFUURABE G L BHAZIARTREAIEASHARMXARA, MEFEHERX R,

X B OWERLFHELE;ERLEFARK

FE 4K S P736.4 X EHS:1007-2802(2015)03-0501-08 doi; 10.3969/].issn.1007-2802.2015.03.006

Atmosphere-Ocean Oxygen Levels and Biotic Explosion in the Early Cambrian

LI Chao, JIN Cheng-sheng
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Abstract: The relationship between the Earth environment and the biotic explosion in early Cambrian (ca.541-510 Ma)
is one top geobiological issue. Here, we systematically summarized three major hypotheses for the relationship between the
atmosphere-ocean oxygen level and the biotic evolution in early Cambrian, including that (1) increasing oxygenation of at-
mosphere and ocean caused the Cambrian explosion, (2) the emergence and evolution of lives resulted in oxygenation of
atmosphere and ocean, (3) the atmosphere-ocean oxygen level and the evolution of lives are not interrelated. Although
each hypothesis is supported by specific evidences, these hypotheses show significantly inconsistent with partial ocean
chemistry records in early Cambrian and investigations of lives in modern ocean analogues. In addition, the spatiotemporal
heterogeneity of early Cambrian life evolution is not considered in these hypotheses. By synthesizing these major hypotheses
with available data on Cambrian tectonic activities, terrestrial fluxes, ocean chemistry and life evolution patterns, we dis-
cussed the possible relationship between the Earth environment and the biotic radiation in early Cambrian. We found that
an interactions and co-evolution relationship instead of those simple unidirectional relationships emphasized by above three
hypotheses should exist between the Earth environment and the biotic radiation in early Cambrian.

Key words: Early Cambrian; oxygen level; Cambrian explosion
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Fig.1 The pattern transition of the stable carbon isotope (8 BC)

in hydrocarbon constituents of extractable rock bitumen versus
kerogen of ancient sedimentary rocks at late Ediacaran-early

Cambrian. Modified from Logan et al. (1995).
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Fig.2 Effects of biological innovations on the carbon cycle and
ocean redox chemistry at the late Neoproteroozic-early Cambrian

transition ( modified from Butterfield, 2009, 2011)
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Fig.3 Oceanic oxygenation by biological innovations at the

late Neoproteroozic-early Cambrian transition through marine

P cycle( modified from Lenton et al., 2014)
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Fig.4 The relationship among tectonic activity, nutrients, atmosphere-ocean oxygen levels

and early lives in early Cambrian( detailed explanations can be found in text)
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