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Fig.1 (a) Early Cambrian global paleogeography (modified from reference [35]); (b) paleogeographic map of the Yangtze Platform

during the early Cambrian (modified from references [16,36]); The yellow triangle represents the studied location and the purple

circle represents the Xiaotan section; (c) stratigraphic sequences of the Qiongzhusi Formation; The age data are from reference [46]



ol

MR 1| e X R AR PR Sy B R

2033

o7 20— FE R A0 1o Y U DB — 11 LA 2 i i i b
R B GV [ B AR R A B B KBt i S A b, T
TER T = FPAS R B UTRAS Jay , 43 5 R oK & HA ik
P R —A A& 1) o BEAh, i TR R
Fir 2o e A 22 FE R 20 A R AR 4 LIRT RV E T, VoK i
ZRNERIE AL T — R0 N 4R 2 Can i PR—K 7 hrk
FEH NDTRUT A B e R P e 1, v
IKBGEE LARIR R A DU U £ (WA T R RUR 55 41
H—URK B R RN 2 M AR b DX, AR A DR 3
(WA AP A £ ), FEFER 25 W —4
=, PR Rk r iR S BT AT
DU T — RN E AL A s s,

A5 1 DX Sy D)1 4 b gz b X, A T 45 F
PIBG AR A b P 2% At (] 1h) o FE A RAEZ ML IX (1)
W207 Hi 70 B0 H R I B A A 2 ol
KR R, —E AN A, HrpATed
B A A, ST SR 2 B R B s DR
Ve LI SJe B A 4 (K 1e) o it 5 B A58
b )22 VTR HE 48 R AT A 2 24 o 0 s R 35 T A 7 X6 L

i R )

O""C,y /%0
-40 -35 -30 -25 -20
—————————

FETFRES R 43 HEG TOC T8 Ak 1th 28 55 R e ) T v A
— 8ok, WFFT R A W207 B A AT T4 U LR U
1248 526.5 Ma, LB SR P54 e ss =B
A TE] B (11 2) o

2 FEESEHTTE

WFFEHRAE 203 A O BE i, T BRI T B
HLAR (TOC) & I, DB SR 7T 2 X0 H™ Pk 44
ANFE IR 2y AR R B IEA M, ek
FTHLERAE 2 0 HT R, T R b R 25 8 kg ok 2
BT 2 I e 22 200 H AR, DA bRk~
Bro FEMH TOC & & RERIRER TR/ B A (TN, ... B
e (TC,...,) 7 B o R B M M ER Ak 22 B 5T
JFA ML ER Ak 2% B R S S = Se . AR R
RTE B AR IREREE = s i i b ) S5 AR S 5
B E T o6 Mo R o3 B TR, 28 A v ] b o 2
() A= Wy Hiy o 5 PR 3l I ] 58 s S 56 28 40 A
TEM o

w2073

O "C, /%0
36 -34 -32 =30
oA

3
3 1 o
v I
GlFs 353 |
=1 55 !
B | <3 |
500 Qg |
I
4
400
a b% 5%
a1 @8
i L
EAES g
— |4 |300 — : ¥
B E I 2
) | —
5 &gl
I | 66 08 o) e
| B o9, =
# 1009 == I%O
(B S
iz |4 @SSED 1
B : ©
. L o0P | 7 .
1T 0 4 8 4T 1
% O 6“Nf%o ERtauy /e s % O TOC/% O 6"“N/% AL S AT
A a=n [Bllatmeizs [ B v Eeelwmwn [ womes  EEE R ==EXavies
[@ | stz =i GO et fod] e zhn [ A RS [ witk [ |

P2 fild 9 T S W207 3 JZ X L R
THHERITE TOC87C, SN B S| 1 SCHRI301; WIARAUE 5| 11 3CHR[37.4715 W207 JEEE AT 254161 C, Kulias| H SCHRI48]; 5 (LA 343 TOC 2% - H1 \H2 H3
Fig.2  Stratigraphic correlation between Xiaotan section and well W207

The TOC, SHCW, and 6"N data of the Xiaotan section are from reference [30]; the age data are from references [37,47]; and the SIZCW data of well W207 in the Qiongzhusi Forma-

tion are from reference [48]; The purple rectangles represent the three high-TOC layers: H1, H2, and H3



2034

TR AR S ¢

5424

21 TOCEE

F250.1 g BE SR B TR A 1:1
R (HCD) KBRIRIRER A1 40, b FH 22 38 T KRR
HbE, JR7E 60 C R HET . TOC & i | H LECO CS-
344 BB o BT AGEEAT 43 BT o {8 FH 52 56 %5 9 3 s A
B4016 (TC=2.24%) # 17 %4 Wl , 43 B 4% B2 A T
0.1%.
22 RS FBREMIR

Fe 2H 73 32 B2 & X 64k (Fe,) A T PR 2%
(Fe, ) JF 1, Horp Fe, EEALIEEE R4k (Fe, ) JRTR
Ak (Fe,,,) AR 8K (Fe,,,) FIEAL Y 8 SR L 2k
(Fe,)o Fe, /EFIF Ag,S ULTE H & 1Y i & 4 HL T
R3], Hop Ag,S VL TE 18 i 8% 318 B ik i B, Fe,
Fe,. Fe, & il of #2 /5 22 BUAG 2%, &% [A] 67 &=
(8%S,,) Miat3m 1 K Ag,S WLVE 5 i 7 19 V, 0, &, i
e g s, AL 28 5 Thermo Fisher Scientific
Delta V Plus [FJi K LTS . ffiH =4~ TAEA E bR
FRUfE (S1=-0.3%0; $2=22.65%0; S3=-32.5%0 ) 17 H
W, Sy HTkE BEAR T 0.2%0.
23 TN,..22.TC, .22 . "EMNE

FRILZT 0.1 g FEMB R T B L INA 1:1
LR L BRI IR LR . FRENZY 15 mg Bk ZSBR R E: AU FE
i, #4T TN, & 5 JTC,,., & A, WA AR R

VARIO EL cube JGZ 43 #1 , fii FH 52 56 = N HB AR FF
IVA3380(TC=1.86%, TN=0.122% ) HE47 538 Wi, 43
HrkE AR T 0.3%

R4 TN, ., &5 B FRE10~15 mg B BR ELFE &,
PEAT N EA 2R 5081 MHRALAS A Thermo Fisher Delta
V Plus AR RN K LTS, 5 FHARFE ACET (6°N=
—4.21%0) HEATEAE WM , 73k BE DL T 0.3%00

3 45

JITA 1 bR A 2 5 S DB 1, G rp DG ) s Bk
b= 3545 WL 3. TOC & & A T+ 0.20%~7.35% (F-
BIE N 1.68%) ; Fe, & A T 1.52%~5.37% (“F- {8
1 3.80%) ; Fe,/Fe, /- T 0.27~0.25 CF- 211 K 0.46) ;
Fe, /Fe,, /& T 0.28~0.92 (3 ¥ {f }y 0.72) ; 8"N 4
T =1.79%0~0.59%0 ( *¥- ¥4 {5 4 -0.51%0) 5 "SIt T
~18.49%0~42.53%0 (F-YIEH 0.61%0) .

4 e
41 BT REREBESSEEEETE
Fe 2143455 HRTE 12 1 T4 1 6 PE 9 Ak

B R0 Oy T RS PR A R, Fe 00
FEPRE AT I SRS BT 0.5% BURERL ™ A

O Moy, /m
0 20 40 60 -60 0 80
e ool p © %I(d) {0 © o] 1 % (@ L
8 % 3 %
o | {ol oll |{o o lo
3 o o o o o o
= 50 © ] ol o | ] 1°
o o o o o o
© 9 ° 11 @ ° 9
o o o o o)
o ol oll > o d
3100 O IO I @ OI 1
% 8 &l & ? k:
o !) U 00 o | | o
o o o
3150 (ﬁ i Q)I) 8 d(@ & QO)O I A % =
oo || e T || %o ] es
o o o o o o |—
0 o, @,
Bo| | B o°fy | | & %d & =
3200 B E - 4
HI l I | |
o o I °8 R I o % I ngo
00 s O () O Q %
el e) & 2 ® °E o® | |o 00%) of
325 T T T
U0 2 4 6 8 1 2 3 4 5 0.2 0.4 0.6 0.80.2 0.4 0.6 0.8 1.0 0 20 40 60 -2 -1 0 1 -15 0 15 30 45
O TOC/% O Fe,/% O Fe,/Fe; O Fe,,/Fey, O Mo/1x10° O " N/%e O 5"S/%e AU R Bk r AL

B ae [ wee [ wide [ e
B3 W207 54T =7 4 M Bk Ak~ 2 8K
Mo 5 451 1 3CHR[48]; ZxBRife-F-1fi 25t th 2R A 1 SCHR(S 115 52 @AEE R 34 TOC 2z . HI H2 H3
Fig.3 The geochemical data of well W207 in the Qiongzhusi Formation

The Mo contents are from reference [48] and the global sea-level change curve are modified from reference [51]; The purple rectangles represent the three high-TOC layers: HI,

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: [Objective] The early Cambrian was a pivotal period of oceanic environmental evolution in Earth history.
To grain the insight into evolutions of oceanic redox condition and nitrogen cycle, which can favor to ascertain the
dominant control on coeval organic matter enrichment. [ Methods ] The present study conducted the iron speciation,
nitrogen and sulfur isotopes analyses for the Qiongzhusi Formation in the Weiyuan area. [ Results ] The oceanic redox
condition experienced several transitions in response to coeval sea-level fluctuations during the early Cambrian. In the
Cambrian Age 2, the deep euxinic watermasses expanded to the shallow-water shelf environment, and intense denitri-
fication resulted in the persistent consumption of NOj in seawater, which eventually caused the nitrogen cycle domi-
nated by biological nitrogen fixation. Synchronously, the low 8°N values imply the relatively low primary productivity
level in the Cambrian Age 2. The obviously increased 8°N values in the Cambrian Age 3 suggest the stepwise expan-
sion of NOj reservoir and extension of surface oxygenated seawater. [ Conclusions ] The organic matter enrichment of
the Qiongzhusi Formation in the Weiyuan area was dominantly controlled by redox conditions in the sedimentary envi-
ronment, where the severe anoxia caused by transgression resulted in three significant organic matter enrichments.
The redox conditions, nitrogen cycle, and enrichment of organic matter in inner shelf environments of South China
were influenced by sea-level eustacy during the early Cambrian.

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



