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F1 KAHIHERESBEMEARSHTNKER
Table 1 The Carbon, Oxygen and Strontium isotopic data of the Changheqiao Section
FES FEIE/m 3" Cppy/Teo " Oppy/%0 ¥Se/% S R Mn/Se
XS-1 0.1 -4.1 -9.2 0.709 293 0.000 008 13.21
XS-2 0.3 -3.7 -9.5 0.709 316 0.000 009 30.94
XS-3 0.7 -3.4 -6.4 0.709 345 0.000 008 66.23
XS-4 1.0 -4.3 -8.1 0.709 429 0.000 007 64.21
XS-5 1.4 -5.2 -6.7 0.709 487 0.000 009 1770.11
XS-6 1.8 -4 -6.1 — — 1 849.47
XS-7 2.5 -4.3 -5.9 — — 1 668.03

FEM IR ITR (£ 2,3) R RIUA (PASS) A
HEAL AREAL IS 4 2 REEs+Y Bt 26 14 & 2
8. EwEu™ 5 Ce/Ce” WITTE AR S ZHi A B
PR . Euw/Eu ™ =2Eu,/ (Smy+Gdy ) , Ce/Ce*
2Cey/ (Lay+Pry) , s H TR N 278 PASS! ™ bRtk
JEHIME . A REEs+Y fit 04X 20 w2 35 i Jis
TRPRANRE A S B 0 Eu IE % (Eu/Eu” >5)

HARE S 5L P20 4, LREE 5 HREE ¥ JC W &8 4y
S TR REEs+Y FooMRiX B gl 3 s, 1
RIHWIRA Eu 5% (Euw/Eu” >1.1) , el
JIEFRM A R B SR B Eu IE 5% (Euw/Eu” >
5) . TERTRFEMT, Ce RPN IR H FELM W,
BRIRER A HE T 1 Ce/Ce ™ ¥ H BUAR B 7 52 (0.86 ~
0.942) , TUAFE S A HBL Ce 4 (0.959~0.978) .

K2 KR EELERLITREERB LI TREXSHIEIR(x107)

Table 2 REE+Y content and relevant calculated results

of REE of whole-rock in Changhegiao Section( x107®)

S %FE/m La C Pr Nd Sm Fu GI Th Dy Y Ho Er Tm Yb Lu EwEu* Ce/Ce® Pr/Pr* Y/Ho Ba/Sm
XSs-1 0.1 38 7.09 0.892 3.74 0.952 1.18 0.969 0.167 0.792 5.57 0.151 0.402 0.067 0.354 0.058 5.758 0.889  1.013  36.89 4348
XS-2 03 353 6.63 0.862 3.41 0.847 0.956 0.887 0.158 0.762 4.53 0.149 0.412 0.07 0.43 0.062 5.162 0.877 1.062 30.4 2823
XS-3 0.7 472 9.5 127 529 1.19 0.281 1.12 0.209 1.1 6.68 0.208 0.623 0.091 0.56 0.083 1.144 0.860  1.061 32,12 269.7
XS4 1.0 8.61 169 1.99 746 147 0474 147 0269 135 7.6 0.25 0.768 0.111 0.738 0.105 1.513 0.942 1.042 30.4 481
XS5 14 358 707 7.81 294 5.68 143 541 0962 502 27.8 0.98 289 0479 3 0404 1.212 0975 1.008 28.19  365.7
XS-6 1.8 372 779 9.07 344 578 136 5.07 0.836 4.42 244 0877 2.66 0421 2.7 0.371 1.183 0.978 1.031  27.82 3455
XS-7 25 166 351 428 17.6 432 1.16 421 0.844 43 244 0.887 2.56 0423 2.71 0.362 1.277  0.959 1.010  27.51 464.4
*£3 KANHE A FMETESE(x10°)
Table 3 The content of trace elements and Al in Changheqiao Section( x10~°)

B WEE/m Al v Cr Co Ni Mn Ba Th U

XS-1 0.1 5770 13.6 4.23 2.41 19.8 4 848 4139 0.767 0.863

XS-2 0.3 8 788 12.6 4.96 1.81 19.2 7333 2 391 1.16 2.97

XS-3 0.7 7 623 17 4.64 5.51 17.6 6 954 321 1.1 1.3

XS-4 1.0 14 929 28.3 8.81 7.49 19 12 264 707 1.94 0.772

XS-5 1.4 69 935 118 57.9 11.1 40.7 70 804 2 077 11.2 2.49

XS-6 1.8 67 447 85.3 42.6 18 38.1 69 540 1997 11 9.03

XS-7 2.5 77 770 66 42.4 11.9 47.5 63 218 2 006 10 1.42
4 i S X A AL R ST U AR N T R TERIERR SR 23

Ul e S AR =)
AP A T Bl 4 i 0 L R A SR, SR

41 WETEWEERBRE Bk i DR D oy B — o 3R Y R iz oE R

s IR A th T HAFIR I AT, 7E DU
TEAE PR BE A A Bl DR B A, T AT A R 3
W], ZBOURVE U T2 A B2 e SR I Tl
AL} 1 RS ) A S RSB 7S K AP N EPN O P S

AR A 35 B2 IR X A4, AN RE SR TRR PR S5 14 24
T HEBR IR JE A TR & T, AT LR
B—JEFR 5 AL Th &5 2R A R E BT R A9 C
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F4 KANEHEALBa,Th REWTEEH BT EIRELER
Table 4 The normalized Al, Ba, Th and redox-sensitive elements in Changheqiao Section
== R /m Al Bay Vg Crg Cog Nig Mny Thy Uk
XS-1 0.1 1.37 413.9 0.68 0.39 24.1 0.99 2.54 0.45 0.39
XS-2 0.3 2.09 239.1 0.63 0.45 18.1 0.96 1.87 0.68 1.35
XS-3 0.7 1.82 32.1 0.85 0.42 55.1 0.88 2.00 0.65 0.59
XS-4 1.0 3.55 70.7 1.42 0.80 74.9 0.95 2.68 1.14 0.35
XS-5 1.4 0.87 3.58 0.91 0.64 0.58 0.60 10.89 0.93 0.67
XS-6 1.8 0.84 3.44 0.66 0.47 0.95 0.56 22.06 0.92 2.44
XS-7 2.5 0.97 3.46 0.51 0.47 0.63 0.70 14.33 0.83 0.38
x5 KNI EEEEUTRHRTERIE(x10°) R Uy, /Th &

Table 5 Authigenic redox-sensitive elements content ( x107°) and U ( Authigenic)/Th in Changhegiao Section
e BB/ m Vi Cry Copy: Nigy Mny, Upye Uy /Th
XS-1 0.1 5.22 -3.80 0.75 16.06 4549 0.69 0.90
XS-2 0.3 -0.17 -7.27 -0.71 13.50 6 876 2.71 2.34
XS-3 0.7 5.92 -5.97 3.32 12.66 6 558 1.07 0.98
XS-4 1.0 6.61 -11.96 3.20 9.32 11 489 0.33 0.17
XS-5 1.4 16.39 -39.42 25.70 -4.64 67 173 0.41 0.04
XS-6 1.8 -12.70 -51.25 -1.37 -5.62 66 037 7.02 0.64
XS-7 2.5 -47.00 -65.82 -10.44 -2.92 59 179 -0.89 -0.09

0
a b
- 0.709 51 N
) °
& 0.709 41
2 -3 iz
o ° R=0.0339 b °
s 2 S o
I IR et S 0.709 31 °
-5 °
-6 0.709 2 T r
-10 -8 -6 —4 -2 0 -10 -8 -6 -4
8" 0,p/%0 80, l%o

4 3" ChppF 80, XA (a) ,8" 05 7St/ Sr(b)
Fig.4  Cross-plot of 8”C,p, and 80,y (a), cross-plot of 80, and ¥ Sr/*Sr (b)
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A A U/Th (H/MT 0.75 HEALIREE (B & E >
2.0 mL/L),0.75<U/Th<1.25 R# A 55 ( @ AWK

=6

B4 0.2~2.0 mL/L) , U/Th {H KT 1.25 W} Ry B4 FR
B (H HARE<0.2 mL/L) 2%

KAFHEBRREYHLITESE(x10°) & Ew/Eu” Hi7

Table 6 REE+Y content (x107°) and the Eu/Eu”* data of acid-insoluble residuas of carbonate samples

in Changhegiao section

5 JE R/ m La Ce Pr Nd Sm Eu Gd Th Dy Y Ho Er Tm Yb Lu Euw/Eu”
XS-1 0.1 16.2 279 2.64 9.17 157 3.89 1.79 0327 2.2 17.2 0517 195 0417 2.92 0.385 10.800
XS-2 0.3 8.62 13.1 1.27 4.64 0955 3.2 1.26 0.198 1.42 11 0.344 1.2 0.249 1.73 0.23 13.393
XS-3 0.7 49 926 9.28 273 226 0.888 2.27 0.392 241 17.6 0.625 2.3 0.463 3.11 0453  0.625
XS-4 1.0 13.7 24 232 6.82 0.73 0.535 0.721 0.149 1.18 10.1 0.347 1.34 0.321 2.11 0.305 0.347

FER R AL i b, 2Bl TR AR BB IR Uy,
Th EAEGA] _FA AL (£ 5),0.7 m LU A9RE &
U/Th {43 A3 7E 0.901 ~ 2.335, LA IR 5 g 7% 48—k
AR 1 ~2.5 m BFE &Y, U/Th {528 0.037 ~
0.639, WEM—F AR, H UV EAHEE N =, 7
LRI LSS 1 FHR S ek P b T 4F
SE Lk RS IEH I 0T 50 T 09 S A0 I R PR B N
T2 B KRN A T B T R T R T A L Y 4R AR
WIRAEE LA TR AL, X fe 5 5Bk F 15
UK EL e 5 800 2 i oK R ARG B B K,
FESERAE I, t T U2 8RS A LT RV K
I, B TR A X — i XA U K Ak T R EOIR
A MR A K E RIRK A, T T ok
(AR 2 R 7K G A Ak, % Hh X B Ry SR AR S 85
FIT LA SR Ce MRRRL I S0 T 1R LT
TRATAE UL 843445340

1 TR K B T A 23 ARl A 5, e LIOE -1 AH
SR AR BUR Y Y/ Ho {8 AT LA E) 32 2 Bk ok v
AL, Y Fil Ho RIZKAHEJIF1E2E 5 Ho £
KT R Y 1Y 2 57 Rk —# /Y
FUAE R A S AR i A DT T h A B 25 5 0 G
WFFE 2RI, 20 Y/ Ho 29k 27.5 HaAEw #ae ™ |
MEARFER Y/ Ho 43 Al £ 60 ~90 Z (1], HARfk 4= %2
ZEERE R XU AR S S Y/
Ho FL{E KT 27.5 HAZIT 44 W, DAk H 4 b i V8

T BT o L BRIl et U AR AT Y Y/
Ho {H/METE 27.51 ~36.89 , #F 5h B 3 H A S AR i
FHIR B B ARE A, H B ISR ] a6 2 W/ (£ 2)
ST LSRR Y Y/ Ho (E 3T 1 5% A-F- X948, 1t
AH 1 e KU AR AR i S B s 21, X AR 1T B
FWE T FESBRAL T |, 2 X 38 i KR VE R R A2 3
PIFEAS o , (A5 Bk VR A3 8 1) AL 45 B AN T 1 o,
BT Y/ Ho [HFFLERRAL,
4.4 BERBWITRMBRULE

R T AEAS B T R A B AR AR UE A 9 R BT AR (D
30 B PR A A AR AR D, 6F 55 L T A ) T A i 2%
PR TIRAEY BB 0, i TRRIR SR
R AN Y F 2R FORBE, T AL TR Mk ik
ZH RS T R X A AL AR

FERIGE A A AL R B I, &% (8 b2 ok A5 48 25
(CIA) Sk W r Ab i A2 AR TS 5205 TR
AN AT IR 3 55 08 B TR 3 7 T i IsF =3 2 o VR e
HELE X A BR AL A HRAE , DRI, BR ARV G CTA 1T LA
JS2 e 224 s 5 AR S U X B R IR T S KT
FITH AR R LR A R AN VE Y CIA (AR ETE 72 KA (3
7) RIETTABIBESE, CIA fHAE 65 ~85 Z M| KA fb2%
WA R 4 — s 7n 1 T8 10 i B RS AR
X — IR S T EE ST 59 S BR S M B AR AR AR R )
W4, S T 5 RS RS AR 5 [ K ] s Uk [m]
TR

x7 KANFERLCHASEAZEBABYEIETERE(%) 5 CIAE
Table 7 The major elements content ( %) and CIA of the acid-insoluble part of the Doushantuo cap dolostones at the YI Section
S JBEE/m Si0, Al,O4 Fe, 05 MgO Ca0 Na, O K,0 MnO TiO P,0; FeO CIA
XS-1 0.1 50.94 16.35 7.52 0.95 0.09 0.49 5.03 0.004 2.08 0.11 2.6 0.72
XS-2 0.3 60.26 14.02 7.37 0.88 0.09 0.21 4.75 0.067 1.52 0.15 1.53 0.71
XS-3 0.7 46.45 22.29 11.96 2.29 0.07 0.11 7.36 0.175 0.99 0.15 0.45 0.73
XS-4 1.0 60.87 21.33 2.2 2.12 0.06 0.12 7.54 0.004 0.94 0.02 0.55 0.72
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The Marine and Continental Environmental Changes after Nantuo Glaci-
ation in Xiushan, Chongqing

FENG Fan', GUAN Ping', LIU WenHui*, LIU PeiXian'

1. Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education, School of Earth and Space Sciences, Peking University, Bei-
jing 100871, China
2. SINOPEC Petroleum Exploration and Development Research Institute, Beijing 100083, China

Abstract: It is believed that the Nantuo glaciation represented by sediments in the Yangzte Platform could be as a
Snowball Earth event and restricted to the Marinoan glaciation in age. The carbon, oxygen and strontium isotopes, and
elements of whole-rock and acid—insoluble residua of the ~2.5 m-thick Doushantuo cap dolostone and shale from the
Changheqiao section in Xiushan, Chongging were measured and their geochemical features indicated some specific en-
vironmental co-changes of ocean and continent during the post-Nantuo Glaciation warming. The 8" C,,, varied from
-3.4%o¢ to -5.2%o, which could be explained by the model of stratification and mixing of ocean. The ratios of U/Th sug-
gested that the sedimentary environments were rapidly changed from anoxic to oxic during the post-glacial warming.
These changes might be related to the upwelling and oxidizing of the anoxic deep seawater. The lower 0.3 m samples
have strong positive Eu anomaly, that may be related to the frequent hydrothermal activities in the Ediacaran ocean or
proximal hydrothermal activity. The negative Ce anomaly in the cap dolostone might be due to oxic conditions. The val-
ues of Y/Ho and *"Sr/*Sr probably displayed that a large number of terrigenous residuas were carried into ocean by
the increasing surface runoff, during the post-glaciation. The acid-insoluble residuas of cap dolostone can be used to
study the background of the average degree of continental chemical weathering. The CIA of acid-insoluble residuas
ranges from 71.2 to 72.9, which indicated a warm and wet environment and medium chemical weathering.

Key words: Snowball Earth; Nantuo glaciation; acid-insoluble residua; environmental changes; geochemistry



