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Research progress on environmental effects of the Cryogenian global glaciation

LANG Xianguo, CHEN Jiale

(Institute of Sedimentary Geology, Chengdu University of Technology, Chengdu 610059, China)

Abstract: The Cryogenian global glaciation events are Earth's most extreme icehouse climate. During these glaciations, ice sheets
extended to the equatorial region. It is suggested that the ocean was completely frozen and suffered from widespread marine anoxia,
which delayed biological evolution. After the end of the glaciation, atmospheric oxygen levels significantly increased, leading to deep-
ocean oxidation and the diversification of multicellular algae in the early Ediacaran. Obviously, the Cryogenian global glacial event
was an important turning point in the evolution of the Earth system. Understanding how the glaciations altered the environment is the
key to understanding biological evolution, and the habitable environment of the Ediacaran Period. The present paper provides a
summary of recent research progress in the areas of climate hypothesis, glacial sedimentation characteristics, ocean redox conditions,
and post-glacial atmospheric and marine environment drastic changes during the global glacial period. It also briefly analyzes the
existing problems in global glacial research and proposes future research directions.

Key words: snowball Earth; Nantuo Formation; primary productivity; oxidation; Neoproterozoic
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(VL E) ok 3 A0 pg v vk 38 430l 5 2260 1 (Hoffman et
al., 1998; fif T 7, 2004; 5K J5 450 Al i =5 7, 2006) .
TEX PR VKIS AR D, 2Bk IZ KT T UK 2RRE
T HB GRS R, X S K | 0k AR 25 B b X
F IR R IE XN AE, R B A vk AR R i B AR
25 BEVF-TH, 3K ] e A7 1T, E 5 KR
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BV AR UK I SR 5 b s A kB AH L,
EUARR AR, B bR PR T R . )
UK 20 i UK 2 A A 5 2 @ T R it 7 2R i
A RCERE S, 2014), FF2emf K AE T I 4EZ
A, REARBKIEFEZEI T ) Z A S (Huang et
al., 2011). Ledn, S0 S BREE A R T HZAE
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(Williams, 2008) .
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Fig.1 Radiation of eukaryotes after the end of the Snowball Earth
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1 2 rp PR U U S R 2 AR A A e SR (Ye et
al., 2015), B Ty fif B WG YR A 3K vk I 0 4 2L et 1] Sy
fa AN[A] (Rooney et al., 2015) .
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DX RSk T A FEHL X, SRR BRI AR, 28R
B ZEAT AR AT I 3, IR S, ZERT T AR
VKEC Y, R T8 M X FE VA Y, T ) 46 5 1 IX 1] i
DA X Gk B , VA A A T I K S (X vkt 4
BRUKI R 5, AR TT BETC A SR Bk T
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AT AL BE S T A
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AR XK.
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PR 2), XA AR LLEYE N 3 FpORTE
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FVEA A DU A 9 R, oK AR T A vk a2 16
B, VK S5 AFTE UK E VKGR TE 1, 156 B 44~ 7 1 vk
HARAEAE W BR ) K S A #4 (Lang et al., 2018a) , Ty
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Fig. 2 Lothologies of the Nantuo Formation, South China
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Fig. 3 Sedimentary sequence and evolution of the Nantuo Formation, South China (Lang et al., 2018a)
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Fig. 4 Environmental changes in atmosphere and ocean after the melting of the snowball Earth
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