/TN
ACTA SEDIMENTOLOGICA SINICA

XE4wS: 1000-0550 (2022) 00-0000-00 DOI: 10.14027/j.issn.1000-0550.2022.162

)| FERT R R R R R R T
WHA 12, T2, RYA 3, R D, R 13

LR BL ORI B FERe, R 610059

2R EE RS RS AR bR AL S BRI T ARG, R 610059

3 FCHIS R TR S e AR R % R TR I o S SRR, AR 610059
4. BB LR PRI B PR o 5N SR R, S 610059

B E [ERY SR R 5 g s 31 L A S A A A B SR I . A T IR T
AT R I )1 Rt DX Y v BRI R e I A T Ak o K ik Tt )1 7 pgize X 7 < 2L i AT R 2EL 4
FRNER BFEM R (R SRR, mom i X 75 FE R 51052 R AP I s, JURUIRSE
KT ZREMNEIFEHAR . R M, RESREKEY Tk ERKRESE, AR 20K
H NOsRFEEHTHAE, BT BRI Hh X VIS P LAAE P [ B0 A 3 o IR BT R ) 615N i S S A 58 — B
FAXH AR £ 72 7K P o FERRALSE = B R A00VN IE (i 2% FA M A NOGIE WIZ I K LA KR 2 B ALK 18
Ko L858 ] WURREREE (1 S A0 SR S A 2 ozt X SR P2 A WU AR I R 3R, eRiHR BT 51 i
PUR A M FBURNTSP A A =R BB A NUR S 8. 1T A B A R i 25 S AL B 4 g 1A ok 42
DX AU SR IR . AR R AL B A LR 1 4R

X SR REGLR: Bk EMIEE; AR

BE—EEBAN WL, B, 1998 FHES MEM AL, DIREESEEFA, Email
caoguangyao98@163.com

BEEE x5, B, #/#d%, E-mail: Liuyul 7@cdut.edu.cn

FESES P97 XEFERE A

0 55

R (542~510 Ma) RMERAE ALK SCBEI 4k PR R AR S W 10 25
RS K A2 5, WINXEAR BB B B AL D E L R O 4 2, R AE SRS 26 = (Stage 3)
EFTE, @7 SURUSHRUNERES RS, X —ERNEMELFA R ERLD

i KBRS AR E AR ANRAL S B B R RBONE Y], — iV A7 7 2d
B CGRREE. R0 R e 0055 SRYERFHGEAT IR W A drid shie ),
I ARG S S — B R b S B AAF IR R AL 8 ORI A S B Hah.
IR S & B AR B2, Rk, RITEE A SAIRS R B A s L F AR B
fith, T RIS A5 ) B S D5 e EL B — 3K

YrEs A EA: 2022-10-12; WSS EHA: 2022-12-27
HETHE : {5 ARFERE ST H (41802122, 42050104, 42272132) [Foundation: National Natural Science Foundation of China, No. 41802122, 42050104,
42272132]



FERZHF TS, EHERBUERITTER (WU, V. Mo) KERHS B 2 M TR
DR R K A R AR SR AR A, TR R B T — AN RS R SRS e, RR R AL
K, GREBERE IR B (8] A AR AL I BRAL K ARUS18T, SR, SEALIE SR U T 3R SR A
TR AALIE JFA SIS A7 AE —E R BRYE, A8 (1 S A3 R AL IR RE 0 B T 55 019200, 2
TERAF ARG EE TR e R, EARN AL RIS, BV HER AL 2 A A
RAMRADEEZEAR, RAAERFETRY T RRFEMRAR (6PN) BARIE) AL
T 5 AR AN PP AL o7 A 7= S K S BV HE e 121230, E AT, 4 1 DR R A 3R R R AE FE A
T E AR SR AL QBT 1 — 28T AR, {E5 22 O FU S T AR AR K O R — 2t it
X CHISE HIEIE . S BNV, WiFg R K &) 4281, ax SURff sy R B fh 28 RS2 18— 28 =g
HT R BEION H, AP SEIZ IR 0N AR AR D 9 2 A 52 4 IO AL A BUR SRR
AL IS0, 5 i — 38 = B AR 0 01N (B AR O A2 0 [ A P s 2 [R) A R Hig 12431-320,
GRS 2 06 A R J A PR S B A T v ) U AP 3334 T e 20 i 2t DX A PR A 1Y
AR BE N AR 105 1t ) 7 3851 T PR ek DA B SR 3 T 5 T )3 P R A e i St DX e G R
RWTIT, RENS A ROt I AT REE R AR AR R, (R 56 01 RUR) o2 3R ANk 2H 7>
TRARBE S B 47 2 RO R T 2R R KR AR UK - BRI, D8 T SEINRN T it 7 98
BZE B AL S RS AL, AR FUREEY _EA% 7 @ 3 X SRAT =7 AL RE i, R 24815
TiiE (BRASy. BFEMLR . BRI RS, #H s F e s X A s s A R A R
TR, IR G AT IR TS Rt — PR 34T <Pl A A WU X SR .

1 M5

Hepg s bl TSR R T 46 30° N B (B 1a), EHE b TR EE R
PIEB AR (B 10) . 7 IRBUL AGRIR—KAE (L H 9 5, 7 LALLIAT et g 7, 74 A diE
KT W3R ts Ay 5, A AR LA 2R U7 R v o T Ll —23 X W 3ty 7 AR B7381, B B oo AR
BHFIFHIRE, P AR SR - a0 — € A VI M B — SRS BB s AL oy b
VY ] e AR AT AR BN R L 25 Gt 4. b i 7 =R AR VTR SRS, 0 9 K & 1
M, W, R340 (& 1b). tbAh, i TRl R R i = R Al R A A
WU RAIER], HoKREZRA BRI 7 — R 5 ARG ZEE CAngn Bl—I T Ro5kAE) B74U, )
TIOR3 L7 AE il R A P, oK B 28 DIBRIR A DTN . (AT SR
B AL, PR K BRI G AR X, 32 2 DURE B UOAR 9 3 (AN B 2RI A N 22 £ 4 H 24244,
FEFRRAH W =1, HEEERENIFREN, BN 761 2R T —RIIEH

ﬁ



EOCRSE: )zt X TR B IR L ol PR

HUBT e B T 171841451,

AT FEH X OGN I Gt X, HALT BT WS v & R (& 1b). BF
TURE iR AR HZ3 X 1T W207 Bh3E5 0, Bi3EE O B R A AR BoTT A A=y
A, “HEABGEM. HAPTEAFENATGHR, BFHEZHROTCE, B
E USRI A AR (B 1), i 5 R 46 5 B 2 18 PO HE 2 % S A2 240 SR PR e 1 i
ATRFEE, R 2 HF B TOC 84k il 2 5 A e e T vt 58 0 — B0k, AS IR FURA A W207
B SR AT SR AR VTR 1 £ 9~526.5 Ma, DA R ERATSF2H bR E i ad 55 =i i ik ] 5t
BR (2D,

A W207
a | _s30Ma > C m|a —
e (m) fo==i
<m_ 30?;0-
Il =
e = :
| 3050-.——‘)
W =
'HT‘ 3100'555
= .
b = =
|
> ﬂ:I;E fﬁ 3150-:55
_:_::pol
HHIRR 2 —
TR 3200 e
e s
[Cew = I
Bl e [ smaie - - — e =
| B EEEEET mmw.(;ani}"‘*« E T 3250 s
A T gy :’:{ il 7
B
(A] wmipx [A] wibisx Pl 2 i =<
B rens  dwmes  Cedrmpz BEpz BHozz o] rzesw

Bl () ERAFYERE R (BEESTRB5D; (b) R T 6 il R (BsiE
Bk[16,36]); O =MBAERMAXAE, KLORPARM T LRRMER; (o HRITFHMZETI];
R 51 SCHR[46]
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Qiongzhusi Formation. The age data are from reference [46]



-20

m
3000
&

=

I

FRULA

3100

a&akA

&h |3150

mT

3200

i)
AREBAH

50

o O
4 8
O 8"°N (%) SRREM

1
1
I
1
1
1
1
I @©
1
1
0

2 -1 1
O 8"N (%) AMERFM

]
1
1
1
1
1
1
1

o
(

TR
7

Hhaz=s [FlERA=E wa weE  bedlRmEpE bl WERE
B s =Ry Lo Ipsmesi =md @RhEEpE o] R
B s C&s 0 wite L] &sm

@z\mm#sm%%ﬁﬂé%ggf
THHMERIT TOC. 6" Corgs 6N 085 51 F SCHR[30]; WUSFEH 51 F SCHR[37,47]; W207 FEEATSF61Cor HUH 51 H SCHR[48]; S E0SE
A 3 /-8 TOC E4L: HI. H2, H3

Fig.2 Stratigraphic correlation between well W207 and Xiaotan section
The TOC, §'3Corg, and 6'°N data of the Xiaotan section are I nce [30], the age data are from references [37,47], and the §'*Corg
data of well W207 in the Qiongzhusi Formation are from referénceN48]. The purple rectangles represent the three high-TOC layers: H1,

H2, and H3
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Nitrogen Cycle and Paleoenvironmental Implications in the
Weiyuan Area, Southern Sichuan During the Early

Cambrian
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Abstract: The Early Cambrian was a key period of early animal radiation and marine chemistry evolution in
geological history. [Objective] To understand oceanic redox evolution and the nitrogen cycle in southern Sichuan
during the Early Cambrian. [Methods] The iron speciation and nitregen and=sulfur isotopes in the Qiongzhusi
Formation in the Weiyuan area of the Upper Yangtze were analyzed.\ [Results ] The results show that the
sedimentary environment of the Weiyuan area experienced several redox transitions influenced by coeval sea-level
fluctuations during the Early Cambrian. In Cambrian Stage 2, the bottom anoxic water expanded to the shallow
water shelf, and strong denitrification led to the continueus consumption of NO;3™ in the seawater, which eventually
led to the nitrogen cycle being dominated by biological nitrogen fixation. Synchronously, the lower 3'°N values
reflect the relatively low productivity level in CambriahsStage 2. The obvious 3'°N positive excursion in Cambrian
Stage 3 indicates the stepwise expansion of an NOs" reservoir and the extension of surface oxygenation seawater.

[Conclusions] The organic mattgr accumulation in the Qiongzhusi Formation in the Weiyuan area was controlled
by redox conditions, where the’severe.anoxia caused by transgression resulted in three significant organic matter
accumulations. The redox conditions, hitrogen cycle, and accumulation of organic matter were controlled by sea
level eustacy in the inner shelf areas of South China during the Early Cambrian.

Key words: Qiongzhusi Formation; nitrogen isotope; iron speciation; redox; organic matter
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