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Sedimentary characteristics of the Lower Cambrian Shuijingtuo Formation in the E’Xi trough and

its petroleum geological significance

Abstract: [Objective] The organic-rich shales of the Lower Cambrian in South China are characterized by significant
thickness and high thermal maturity. Recent explorations have yielded industrial gas flows from the Lower Cambrian
shales in the Middle Yangtze region. To further investigate the shale gas resource potential of the Lower Cambrian in
South China, this study focuses on the Lower Cambrian Shuijingtuo Formation in the Middle Yangtze region. [Methods]
Through an integrated analysis of outcrop observations and drilling data, we analyzed its sedimentary characteristics and
processes. A third-order stratigraphic sequence framework for the Lower Cambrian shale was established, and a
sedimentary model of the Early Cambrian E’Xi Trough in the Middle Yangtze region was constructed, clarifying
exploration targets. [Results] The Lower Cambrian Shuijingtuo Formation in the Middle Yangtze region primarily
consists of shallow-water and deep-water shelf facies, with shallow carbonate deposits at both the bottom and top. The
Lower Cambrian organic-rich shales can be divided into five third-order sequences, which are correlatable with those in the
Upper Yangtze region. The Shuijingtuo Formation formed during the filling stage of the E’xi Trough, primarily consisting
of argillaceous clastic sedimentary rocks. [Conclusion] Organic-rich shales are distributed in deep-water facies, with two
identified subsags within the E’xi Trough (the Enshi and Yichang—Changyang depressions) serving as key exploration
targets. The Lower Cambrian Shuijingtuo Formation, together with the underlying Sinian Dengying and Doushantuo
Formations, forms a "sandwich-like" conventional hydrocarbon assemblage, which is a priority area for future conventional
oil and gas exploration in Western Hubei.
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M1l #THRXEEREHFHAERE (3 Wangetal.,, 2012; x| & E %, 2018; AzEALE, 2019 K% )
Fig. 1 Paleogeographic map of the Yangtze region during the Early Cambrian(modified after Wang et al., 2012; Liu et al., 2018; Zhao et al.,

2019)
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Fig.2 Rock characteristics of typical outcrop sections

(a) Disconformity between the Shuijingtuo Formation and the Dengying Formation at the Hefeng section in Yichang; (b) Organic-rich mudstone

of the Shuijingtuo Formation at the Gunshi'ao section in Yichang; (c) Upper part of the Shuijingtuo Formation at the Gunshi'ao section in

Yichang, characterized by medium-to-thick-bedded limestone interbedded with thin layers of mudstone and shale; (d) Thick-bedded

grayish—yellow mudstone intercalated with siltstone of the Shipai Formation at the Sixi section in Zigui, Yichang
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Wb A B s, T EAFTE R E B RE B, B &
BEAVEIUA IR bbb il s, H EEA
JL 2L A S Uk 0 5T 0T A DR . AR R e I e TR
FEEE T R G L AR B AL 5 R0 Hl XK
WA Y, JEBE 290 200 m, TR 4T 5% 20 5k BT 5 350
HL b B FE R FE S AN S, B E
TEBZH AR5 1 2= 7, 5 500 b DX 7 B2 1 2R >

PREE R E BR MTRE Y, 32 R GROK AR T S AR A
WA HLBT BT, TR 2 74 7 00 Sy K It AR A
R T AN A e B e T B ) TG A B 0 4 A DT AR TR
KA T, HIES DU TAT R4l s 2 -
(8) .

3 P EHTHRTERABANR LA

31 ABEE

rh 7 - b XS0 PG TR A K HL R 2% i K I v 4 ]
5 b4 1 b X 8 1 - I i Al 5 AT St 2 E 17 0 T
(X852 5, 2017) o ARAE & DU IR B8 40 A, S B %
TURR IR 558 7T LA 43 S0y W D8 6 0k R 8 25 W R DT AR
A Z R Z2 PP U AR A - R A DB R BRIk
B R AH L B A | ARE S A RN A M A 5 ik R A T
TR AL G ZZ B AH . T [ & HiAH A1 S B 5 b AH o

=R Ve i il iy S B I L W e e N T S
Y <p 2, HUTRBURRE S K v —4i R A e b 5, &
B HCIR SR S B 2 B IR R L AR s i
&, B TR U O AR AE

Wi 10 R T 3 — 25 ] A3 A R Kt A AR R K Rl
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Fig. 8 NW-SE trending well-tie cross-section of the Lower Cambrian in the Middle Yangtze region (The location is shown in Fig.6.)
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Je BR £ b R PR R ROk B Bk R R YR AL,
F2 R U BBk TR ER 5, SRV EYY 1 S S iz A Al i Y
fRZ&, HLIn AR = SRt i (4, 6, 7).
32 mRBEER

R VG I Al b DX K FE v 4R S AL R AR 2
FERST AR S, Z 1 E T Ysh % 24
oy Bl SV AR TR 52, K IR Ie A 5 AR HE E
P fh ¢ R A 2 Mgt AR 2 — 02 & M sl Rl X
AT AN B A A i, B TR R A I R R s TR IROK X
PR A B Mo, B BLE VG L VTV B DX R K R A -
AR DX, A SR PG I A R DR BH -4 T Vi R P AR Y TR
TR X R R 22 30 7% B2 A o

SRV Hb X T FE R G OK I A Fa Z WA ) &
BHLR AT A 438 54 = 9% 2 F (CamSql—
CamSq5), 5 b4 18 -2 & g R B A R 4F Al Xf kb
PE (X A8 5 5, 2018) o )2 1(CamSql), FEZ 534 T
AR KT 52 2 K Bl Ak 3 R R I v 2 b R DX, 48] G P
ALY M DT AR R BT, 7R S P U R RN P -
VA P AR R AR A DEAIE S, MAEKT S =8 &
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20U R 0] (BRERFZE, 2024), T2 B 22 4T 5% 4 DL R
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FUE A B 40 55 AR AE, TE T 8 A DL AR I R 3
SRV H X K e A N AR KT S A & i B R, DR
JE 22 0 i T 6, T AR 50 P VA | 4 B -2 e A L
BUrpey i me D Bz 45 ML X R TR K RE A DU . AT
52 TOUIEDAE 65 Ml DXFF 7 2% 68 4= Dl A R A0, DRI &
Hi DX b K T A DO AT N B A R AT R Ak
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LR B i A0 KR R A 3% 4 AR X, K IR vE AL R S
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AR, AT LUK RS W A LT OUE R4 5
=42 F (CamSql—CamSq5) , JiE F 1 b 7 H 240 F1 9€
w20 BT, M BAE I R 539 Ma, K JF Y8 41 R A1 R4
1) BT 2908 517 Ma( R 24155, 2018) . Al Ik, T %€
W GE7K I 16 ALY M T B[R] 2 22 Ma, B — > =%
JZ P Y S Y ) 8] g 4.4 Ma, 255 2 5 HLZ 25 % = 2%

2T L. CamSql—CamSq3 i 1, % {k 3 ¥ 4
— AREEE I BEZ T, A6 14 O Z E T g
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CamSq4 B} 3, K IFv8 IR K DU RS % T 3 A4 I
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