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Isotopic Investigation of Late Neoproterozoic and
Early Cambrian Carbon Cycle on the Northern Yangtze Platform, South China
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Abstract The Precambrian-Cambrian transition is one of the critical time intervals in Earth history. Profound geotectonic climatic
and biological changes occurred during late Neoproterozoic and the period of its transition into early Cambrian. This paper has studied
paired carbonate and organic carbon isotope determinations of samples from Nanjiang of Sichuan Province on the northern Yangtze
Platform, and provided a preliminary geochemical explanation for environmental changes in relation to bio-events on the northern
Yangtze Platform during the Precambrian-Cambrian transitional interval. Organic carbon isotopic compositions of sediments vary from
—35.8%0 to — 30. 1%0 and carbonate carbon isotopic compositions change between —3.5%0 and + 0. 5%o along the Nanjiang section.
Varied carbon and sulfur isotopic compositions and different contents of pyrite and organic materials reflect the changing environment
and the burial of organic matter in the Dengying Formation and the lower and upper parts of Niutitang Formation. The anoxic condi-
tions result in the widespread preservation of organic-rich sediments and pyrites in the black shale on the Yangtze Platform.
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FRBEREH /KRR GERIC A TG IS
RALKITE B T At oK R S R A A, 7B AR
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1 HEER

BFHEN TR ECZWGEM LI FA#E L
R AEIcH S DR FIVI R S P AL, 5 P9 & M A&
B(R%,1999), WX A T4 Fi s FEdt
HEPTEHEBLTERZFRAE X Z— . IR
R T & .

OB HEE —F R T AR E A AR
FRMHE ., 4 FERKSEABX, FIREER, B—
BEUMREL S SHREARERBE I ENEHEG
B, ¥XFEHBLERGITEH TERGEHER
WAE, /Mo E FES 4 TR AT RN
HIEH. XAUBTYHEHTEE D) PN TR
MAY R R E N, TEHEBERLE)
HERK A KA B H A (BB, 1983, 1984 ; fi]
RIS, 1986), =B R A%, H LS IREY &
B, EEANREKA KECASHERKS REER&N
Haa KA. REFmE T Ry SR apsd; i
B KBNS, HEBESIRTEREF R
W AT BAEKARERTS, KT RER
LB ARKEA KRBASHD AR KAER
R E=m A, FEME NS,
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Fig.1 Regional geological map
(modified after Steiner et al. ,2001)
1B R 2- A MK 3-BR AR IR 6 3 4 WA IX 5 5S-G X
1-shatan section position;2-platform;3-carbonate belt;
4-transition belt;5-basin belt

2 FEanREMLRITIE

UHERIE A F IR E Y M, B %
BERTRH FEINAE, NHEELA R 155 m, &
HEMILYMAEFET T R2GE RS, BETEHMN
SEEEHH A A BATUASEES 47 14,

LK A0 ALK S B R0 VLR R R A a4
TAE 3 S AE 78 B U 45 10 N U BA kR K2 19
RUE RN R LB E 1T,

2.1 BRFEEELSW

i i} CS-MAT 5500 & #4753 471, 5k A NDIR
spectroscopy ( TR BT MR 63 ) 46 1 350 T ¢
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2.3.2 FTRREIAMMG GH SRENRR 4 GRS KT AT M

VS R S I 220 df b BT & B BR £ AR AR
B, T EELSRESG, RRY R B FVEANRA
BRIk, B TR, TRR H/CRTLL
B 75 h B R FE B M M ER {2 B S BT Pt Rk
¥ ERE SR EHT, RABE Heraeus CHN
O JCE Pk o4 & T8 FRER H/C i F L,
SERBHE R EREN £0.15%,
2.4 J5#H Fe.Mn.Sr.CaMg TESR

58 R D 0% A W) 7 R A P B BR SR BT & Fe
Mn,Sr.Ca.Mg K& &, JCEXE4ETERZE
BEHLER TL 4T 95 B0 IR b BR AL 22 FE L LR = S A o
AT, AR ER T 5%,

3 Ve EPIRUE ERAL A

TR : 6B Cu M —2.3%0 ~ + 0. 6%, F 1
H(—0.6%0.8)%, HXNH 6%0., FEN
—12. 7%~ — 4. 4%0, M R (— 7.3 £ 2. 6)%0;
8BCogH —35.6%0~ —34. 1%, FHIMEN(-35.1%
0.6)%00 AS N 32.7% ~34.6%, FHEHN(33.9+
0.7)%0; TCTHNT.2% ~14.7% ; TIC {EK7.2% ~
12.8% ; TOC fH7£ 0~3.4%,

R MM - R RICTOBR ER BRI R AN
—3.5%0~ —1.7%0, FHMEHN(-2.6+0.5) %, HHL
BRI EHBR N — 33. 7% ~ — 35. 1%, FHE N
(—34.310.4)%0; TOC 25 0.9% ~4.9% , 3}
H493.1% ;S RN R H AR A AU 5 (Goldberg %,
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—=16.2%0~ +8.4%0, FHHHN (0.3 £7.5)%;: HHL
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EHERI(-31.4+1.3)%, ERBREWIEEHE;
TOC }0.2% ~1.6%,FXEN 0.8% ; HEmME
BT FHEREE 0. 5% (Goldberg %, 2003a,
2003b); BB FH S BN 0.07%; HED S R
BHB A + 23% ~ + 12. 3%, FHE N (17.8+
3) %o ; H LB R R A A +22. 1%~ + 11. 7%, F
FIEHR(16.9£1.8) %00
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EYE BTk, R B EHPLUREPC K3
(Strauss %, 1992; Samuelsson %, 1999; Kaufman
%,1995), HL, TN DUARA VLR R E R o] Xt
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4.2 WmEEHERSRTELEITG
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EBFRL(Veizer, 1983; Marshall,1992), H i, Mn/
Sr HL# A R B — A BT SR sh VAR FE 38
A BAH C.O R R AR R 7EBBR L UT R
T CO, IR TAVLE RS F; Mn/Sr >
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2(1995) £ H Mn/Sr /MF 10,880, KF — 10%o0
HASEHR(30+2)%(TOC H 1 gHEMPERT 1
mg BB, AS (BRI LGB (33 £2) % ), EHARE F A%
BERYERMANMERME W, TAEE 7 &mH
KB Coan BB, PILAE IR, 45 K 2 HUHE i o 2 LA
EVEA BRI, 812 C o, BT M S R B 901 28 7K B IR 132
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WHEHE 0¥ O B EBEHN — 13. 5% ~
—4.4%03 A8 2} 30.3%0 ~34. 6% FESH Mn/Sr HfH
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KO(FERE,2000; Shen % ,2000a,2000b) . [FIf}
WREPSHEMEARSEVRS BRI, X528
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Fig. 2 Profiles of lithology and carbon isotopic composition at
the Nanjiang section, Sichuan province on the northern Yagtze
platfrom during late Neoproterozoic and early Cambrian interval
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40 (FE 4%, 2000; Shen %, 2000a, 2000b) , FEF
AT R MA TN C AL EHBH — 3. 5% ~
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O RS, R A RN A VRS ERS,
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HMEKY WREERER T REESEBEHE
fE, B E B AR KR K BT R Ay PR, K
Wi HHIE R R M R IE T E b BE F
KA. HEsEA TR MG E T AH VLB LBk A
BB BUR 0 B I (7 R L s (AR M (B 3), 4k
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