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Abstract The lower Cambrian organic-rich shales are widely distributed in the middle-upper Yangtze platform, which are also
the main target layers for shale gas exploration and extraction. Revealing the enrichment mechanisms of organic matter in these
shales is of great significance for understanding the relationship between ocean bio-environmental systems and Earth resources.
Through systematical geochemical analyses, this study investigated the lower Cambrian Niutitang Formation slope facies shales
at the western Xuefeng Uplift, to elucidate the paleoenvironmental characteristics and their main controlling factors. The results
show that the Niutitang Formation shales generally have high TOC contents, with higher TOC contents in the lower part than
those in the upper part. Sedimentological geochemistry analyses indicate that the Niutitang Formation formed under high pa-
leo-productivity and anoxic-anaerobic even sulfurized conditions. The formation generally has a lower degree of reduction in the
late period of sedimentation than at earlier times, and was deposited in a moderately hydrologically restricted setting, with weak
terrestrial input and hydrothermal activities. The enrichment of organic matter in the Niutitang Formation slope facies shales was
mainly controlled by the redox conditions, however upwelling currents also contributed to the primary input of organic matter.
During the early deposition stage of the Niutitang Formation, the nutrients brought by upwelling currents promoted primary
paleo-productivity, resulting in the booming of algal organisms and subsequent bacterial sulfate reduction (BSR) and anoxic
even sulfurized environments. During the late deposition stage of the Niutitang Formation, a drop in sea level led to a weaker
degree of reduction and lower contents of TOC. Our results are of great significance to the enrichment mechanisms of marine

organic-rich shales in petroliferous basins.
Keywords Cambrian; Niutitang Formation; paleoceanography; sedimentary environment; enrichment mechanisms of organic matter
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Fig. 1 (a) Paleogeography of the Yangtze platform during the Early Cambrian; and (b) comprehensive geological column of the

Niutitang Formation in the study area.

SRS — BRI, JREY) 20~105 m. 4
FEYELL AR LR B, AR AL R B (A —BY)
FEN B RBEABRT TS . /T, RS
B FE R —ERBO . WIKETS, IR OV
s IR EMEP e (& 1b).

2 FER RIS )T Ik

3 A 0T 5 A M X TX -1 AT 2 R S
FE, TF 31 ERE S, XPRE S AT PR B, PR
TOC % f . F it i T R 481, TOC & it 40 ok
FHIEIE Leco CS230 A s ¥, 7 H Ay K2z (db
FOIMATTIR S TR A EE LR E SR, AL
KGEE R 0.01%, S HriRZEIRT 5%, K54k GB/
T 19145-2022, FEICE MR (57 L) TR e
H A R 2 (AL ) A R IR TR 4 T S =
SERL, FRICEHER I ICP—OES LAY, Kh4h F A
PR 2N 3%, Kl i FE 7 K5 GB/T 14506.31-
2019, ffdE (& +) 0 FR 73k H Agilent 7900 ICP—
MSAXEE, #5244 GB/T14506.30—-2010, 43Hrks
& 1RSD<5%.,

3 #RSie

BT X A B4 5T 4 TOC S itk gey, EBES
TBAFAE—SE 25, BT BEUUE TOC & 4
T 2.419%~8.83%, F¥N 6.14%, B4l LB vH
TOC F AT 1.04%~5.83%, V4410 2.79%( 141 2), 4
B R4 T BT TOC & A T LB

31 HEFSAH

HE AR 2T R T RAR IR AR Y . I
BAYEHREA VIR RE S . 4 R ZBOA DL LR E
DRI R Rl i, R RA DR
Tk, HERIRIGA TR 20 JRUA A L
AU, Ba JUER ARG AT il LALE W) 0 (42
AU, IR b Ba i & B S WIS ™ %
DIARE . PoCER 2Ll YIRS, NI PICER )
AR B A A 0

1 TR Fh oL 2R IR AL AR R IR RE JE R IR L B
A SRS 0 S A X S DIV (o1 2 2| AV R U | D
it S BRFGIERTEIB R S0 1) AL T i R A A Bl 5



856

AihBkEE 2024 4E 12 H 5 9 55 6 1

EJERbr . BRI R S E S AR Ti oo K I, o
BV ARG R E TR 8. H4h, Schoepfer ¢ 242 H
DU A 20BN AR B VR B W A SR T R R

Xhio = Xsample_ [Alsample ><()(/141)PAAS] ( 1)
:T:t EF‘ ’ Xﬁﬁ? s Xsample’f‘k‘:i‘%# &ﬁ% E'\/ﬁ\% ’ Xbic{‘%

KT HEYRHEITE TR, AlapfCE TR ALTE
i, PAASHUER TWMRAANE 5 Kt i DU
Schoepfer % 24N & 1000<Bay, <5000 ppm ff,
W E AT B AT S, AR B AR B U S Bayo (H A
2168.1~7996.3 ppm, 1 Jy 4166.1 ppm; | Bt 0 %
Bay, {H 4 2013.9~16492.3 ppm, ¥ {f & 5219.9 ppm,
72 WA B 30 20 DU DURR B R AR EL A o ol AR 7 K
F(F 3a). 73 4, Algeo%F PN R P/TIfE K F 0.79
e ol AR P SOk OF, PITIE A T 0.34~0.79 15 7R
AR AR PR K. WF AT IX AR B S 4L B 0T A PYTI
B 4 0.21~1.58, #{H K 0.55; | B 01 AP/TifH A
0.16~0.76, ¥J{E K 0.27, LS T 4 B LH DR H&4A

1

B2 TX-1H4EEHATUE TOCSEHHITIRE

40%
35%
30%
25%
20% |

SR %

15%
10% r
5% r

0%

L‘_] II I|
2 3 4 5 6 7

Jyrh— it A IR (B 3b). Bk, FIER A
RFE RS TR FAPERREE S A S de S
AT RER, b B TUA A LR E SR BE T
Heai

mEALERERFE S

HE 4% Tyson and Pearson® 4 it 1) S AL ik JFUR S AR
e, IR FORAS AT o fb . B AR
b4 kA, LR R HUE TR (WMo, U, V. Cu
FING A5 ) ot M HU B R R B K R SR AL IR SRR S 1 e
WAabrZ —, HAEEM KT U S 8 FIE
FEAE, TR B AR (B B4, Bk h UGG
BRI AR 22, P e R S RAS IR 2R
FRM, AR SCR U V/(VANI), V/Cr, Ni/Co., U/Th
B mlE R 4 B SR A I AR RS . HAASE
FRfEDLER 1.

W98 DX AR B R 20N B DU B 1 VI(VAND AT

3.2

m A EYEE F R
N=13

B EHEATR
N=18

TOC/%

Fig. 2 Histogram of TOC contents of the Niutitang Formation shales from well TX-1
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