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Fig.1 Temporal trends of atmospheric O, content'”

chemistry!*”’

1.1 BXKEEH
1 300 ~900 Ma lj/a], Hi3k b8 FFE7E— 4R T
M JLT- i A Bl B 88 G K Al Bl FRZ A Rodinia
APty , HA B A 5 3 — EMEF?E‘M%M&E( K 2).
AR 5 1k LKA 990 ~ 900 Ma Fé 5 90728 Ji 41X 2
KT [E 1E R 920 ~ 880 Ma E’J%JLU(IJJE%LWimfﬂ i
A BIE S T Rodinia #8 KR AOIE SR 1 72 | B Ak
YeoRvEINE S, HJS 870 Ma #1845 Ma [ %Ll =7
NEERZE T Rodinia ZLAE R IF R, 17
1) b e AT T B 32 B A A AE 825 Ma FHl 780~750 Ma 7%
ANB B UEHE AL A SR S IR R T R R
TR X EE KRR A S, K
241 780 Ma ZJ& , Rodinia Y FARE FEA N T P 45
HBIX , Li et al.” FHECH RS BRIS MR B T 3 Pl e 437
EI’J B AR Ak | FFIA A A A5 T8 3 [X R 2 b e A T B
P M BRAZ MG 21 A DL 0 Tk R £ 2 e LS8 B 22 BT
E’J)ﬁ%ﬁ%ﬂ?yiiTﬁ 90° ig % , 1% BRIE bl J 7E 30T BL K
ELRF AR 0 3 R IR A 5 i A 4 A5 BIE 5K
Rodinia # KB4 )5 fﬁéﬁéfﬁﬂﬂﬁ@fﬂ%ﬁi
SRR A2 AR Gondwana #8 KB (K 2), H
H1 P4 Gondwana 7E 650 ~ 600 Ma i & 47 H AL 1 4%
Gondwana B9 F % & A 7F 750 ~ 620 Ma F1 570 ~
500 Mal®' | Bt Mozambique 7 4] 4, Gondwana

, supercontinent formation

and primary producers

140 glaciations'® | deep ocean

[10]

RIS AR ZIE B, 7 V6 Gondwana #HH. R & TF 1
H—FR G E R L4 AT REACER T kA s DUk R
— WK i B R
1.2 KEAEH

B AR SRS AR R ZL DULIROR
RO I AT Rl A R AE (0 3) o K2 Stur-
tian VK #H (720 Ma)** Hl Marinoan 7K # ( 635
Ma) 4 S R B S BREAR S BE VK A% o0 A R s
KT 5750 Ma Y Kaigas 7K1 580 Ma fiY Gaskiers
UK T UURR Y IR B AR E ELA ) i Sk 25 R R
AR IR L2408

“EERMER UL B i Kirschvink ™' 32 | Ro-
dinia 8 KBRS B ) 2408 B & R ECHE B
KHEIZ , JUH 720 Ma 5518 1 Bl 6 #K Franklin K2k
A S A ol DR S R B A T IR T DX A7 5
FURAE X CO, 1 T FE 1T RE 2 fih & « 25 Bk b Bk
H4RHLY  Shen et al. Hz]ﬁ\j‘],%ﬁﬁﬁfﬁ‘*’%%ﬁZE
F A R IR £ 5 BT 2% 156 I L 3 =01 F e e R il A
KAV N, HEPERIAE P 7 i3S it 1 25 vk
HE 8" C,,,, WO IE 52, A= 9 5% filke 14 [ 2 [A) B A0 R A b
) CO,MTHAE™ b, i T VK 35 AR X T i 1 A A
TR LA R IR K S5 T sk e R, R R
AT 7 A 1) E SRR AR AT A kb 3R A 0 A [] P



2

W23 P A SRC ot A R B SO A A R 5 O R

205

[#1 2 Rodinia #8 K[l Gondwana 48 K fifi & Ji 1] 1]

Fig.2 Reconstruction of Rodinia and Gondwana

[20]

87C, o f%e
o |Io —Is 0 ? |Io
500 —
-»
- - *
o

550 » -
m :
LR

600—
650—
700

750

800 —

*

a” = Gaskiers
S

Pl 3 et RIEHLR [ (3 G sf 7 R kO 43 A s R

Fig. 3 Composite 8" C

carb

profile’

37-42

1 and global distributions of Neoproterozoic glacial deposits

]



206 ot M

E

%35 %

PEARERYE R VKIS SR, 4T — e pk U A
Yt B B W B FRE  Hyde et ol S 32 T “ 2K S
B RS, R 2 ) e O R 58 A Bl vk 55, A% B
UTATR RE IR B K BH G B 1T B 1k vk 36 AT I, %
FE B M R 2K | Ashkenazy et al. ST vk 5 A
(R K TR A B % 3 B B 3L 2 AE R 1 5 I G vk
KK, BT VKK SR AEAEGRIE TR 5 R B b
TE1) (0 5 B e 54, Sy 2B 0 U A R DK B )5 1
PR R T P

KL BRI A — IR R A T
o, HM i 80, (8 B 5 B SR XA AL i T AR
PR 7R T 2 i R G B B i3 5, < T ER b
Bk JITR] 78 73R A5 R i 20 X 38 0T eI A
B B0 5 UK Rl 300 7 B 1 R R0 i 7o £ g Y
b E— 25 IR vk 56 A @Ik , DK R S e e i P
WREF 5 e i A AR LR 51 & T 55 IF R h 7
AIUCRL ) BIF BYEE 7631 0 i AR A ) B2 ax — A
B AR AR Y o3 — E BRI R R Az
FigKH H,S 5 Fe™ BIAXT LA™, 2 PAAS Arif
fb)5 R = 4 A s SRR Y/ Ho
Fe &2 55 09 Eu 1E 525 LB BIF SR F K Ll 3G it 7K
AR A VAR ) UKD ot R B AL TR R 5 R A AR AT
FFE A LR KR 1 #0825 3 B0 I PR TR
R R FesS HL'® BUAE T (R FEE Fe™ 1514
SRR ] vk ] A AL B A Bk P Y BIF Zam o7
X —4518 530 i AR I B Ak 1) Bk Ak PR BT Y 5 AR
=",
1.3 S4hEH6

VTR SRS PR ) B S o PRI A A
Xof - figt K B RN KAV A P =2 i) A R A P 2856
FE, U UKL — E R 2 e, i
O [ RS2 A Al K A4 B T ML 5 2 A Y TR, < Can-
field W A5 AL TN Ay Hp T AR — oG iy AR R
WK R BHAKEE T LI RE T A
FER G AR AL B S 1.8 Ga B LY KR
POK R DU FRAUF SR L e A s 4%
i, Li et al. " ARAETR FE AL BB G AT ICBELLITEL Fe-S-
C AL RGBT, 1 T B = e g i R sh 5481k
R BRALBL” BT (] 4) . B S, 208 7 Pk 5 i
T oA R FE R 20 R R PE IR T Sk
JG AR FE ORI R |, HER Ak m R AT fE AN 2
BRI 1%~ 109%™ F52 1 W T R 5 AL
A AR R RV T B Y R EORTR A2 VKR

TR At P RN BB T 36 B T ) B, A K I 22
T ERE G DI X LLRTE B K AR e R AR E
Yefy

5T, Zhang et al. ' EFRE LI T S 41185 H
ToT AR /NS T (BT 4) B E R
WL A I AETER DY I RS H O A
JEVAERF KR Dl R v AT #E . AR ol
FOPTRE G 0 33 55 AL I ISR PR (EL IR 114385 i 4
e FHZ R AL T AN Z 5 BT SROAE f
A6 A5 MR P B R b ad Mo 2 R Z e 8P e, T
SR R L T B e
S5 221X Conception MR /3 B LW Gaskiers
VKA 2 I DR 7K A ki 70 4™, 3 — i (1] 5 B B g
AV A= IR L B (579 ~ 565 Ma) B I 5

H.S

“Canfield fF{E" HERY

\\i"”m“@..m. "”':F;

S E T R

K4 ot AR e
“Canfield HEVE" BRI« g #7677
N A
Fig.4 Conceptual models for the redox structure

of Proterozoic ocean



55 2 1]

= W45 BTG ACE A B R S5 A A AR 5 G R

207

2 HUBTER AR BRIl

W T T AR D3 — S 2R AE B )2 sk B L B
SRR R R SR il A5 ST R BURR T 3R 1 K i
BI(ES) X LR Ak 20 AN T e ) R
TR AW BRI A G ER | 38 1T RE 55177 22 4Bkt A 1T
FE IR,

2.1 WmEME

TS A i AN 3R A AL P i B T R
FEA BT ) 3 R A el Ay, 38945 7 A — i et A e [
PRI, WA AT ] 0 3 i R M A 5 Hob
TS 5eA G, AnvkInt JeA A A MU 1 g

AR, PEBE & 8 C.,,, 10 7 T VK2 SR IS gV b
BIGA= 7 7 08 385 A DR Rk Y AT AL o R
8V C, o BLIE I S AT B TCHILBK 7] 457 3 6 4 5 7
SRR B AR e Kb 3R, el
AR Y JLUR 8 Z 67 B S BN S 5 A kg H e 1
A G 7R T Y I AP AR A 4 S B
BoC AR KRG | ke VK & S AR
KAXIRIFINL R P2 TR 20, Gaskiers UKIIAT,
3°C,, WIIEAE M &, {UFE Sturtian  Marinoan 1 ¥X VK1
TS5 A7 S %7 97T k3B 4% o S R & 8 A IX
0], S {5 29 K + 5% > 5 i Gaskiers VK 2 )5,
87 C, AT M BT I A 2o R i W Y — IR A

10 T
- 0.708
5
| - 0.706 |
R - 0.704 A
~ i
5 - 0702 =
..S -
- 0.700
60
40 4
. 201 I
fs 0 - a
= 20 =
—40 =
60
2~
¥ x
.14 :
g g
= 04 S
E o
o
i
@ 300
El @
= 200 - ._2.
s >
100 4

3

TOC/(wi%) <
3
=4
1

T
4 3.5 3 25

4
G

K5 s e 7 rp g s sk fe 2 ie %
JeALm SBIEAIER ) B BRRERGEIRIAI R ) 4RS BRLER 0) RETUE i g T S pLa

Fig.5 Compilations of geochemical proxies through time
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Geological Events and Their Biological Responses During the Neoproterozoic
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Abstract; The Neoproterozoic Era witnessed a series of geological and biological events which may have significantly
changed the Earth’ s surface environment. These events are suspected to be linked and their temporal relationships
have long been a focus of multidisciplinary studies. Superplume activity and true polar wander through the early Neo-
proterozoic led to the break-up of Rodinia supercontinent. Indeed, such a large perturbation of deep mantle dynamics
exerted a crucial impact on the global cycles of O, and CO,, thus further inducing the extraordinarily dramatic climate.
Biological consequences of tectonic re-configuration are mainly reflected in nutrient availability and living conditions.
The elevated upwelling and surface runoff could sustain persistent blooms of marine organisms. A Snowball Earth hy-
pothesis has been proposed to explain the tropical glaciation. During times of widespread ice, there must be an intense
environmental filter on the evolution of early life. Moreover, the subsequent rapid melting of glaciers may result in the
explosion of productivity as well as the formation of major sedimentary minerals. Besides these geological and biological
events, this period is also characterized by prominent fluctuations of geochemical proxies, which indicate great chan-
ges of atmosphere and ocean at this critical interval.
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