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Sedimentary facies model of the Early Cambrian Maidiping-Qiongzhusi formations
and its responses to the coupling of tectonics and sea-level changes in the Upper
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Abstract: The Early Cambrian represents a critical period marked by the Rodinia supercontinent breakup and global
marine transgressions. However, the sedimentary responses associated with the syn-rift to post-rift-depression transition
along passive continental margins during this period, as well as their geological significance, remain poorly understood.
In this study, we investigate the sedimentary facies model of the Maidiping-Qiongzhusi formations and its evolution
within the Upper Yangtze region by fully utilizing data from 17 wells and 2 outcrop sections. The results indicate the
presence of 5 sedimentary facies types in the study area, i. e. , tidal flat, deltaic, rift trough, neritic shelf, and turbidite
facies, whose spatiotemporal evolution was governed by the rifting-to-depression tectonic sequence. During the rifting

stage (i. e., the deposition of the Maidiping Formation to the 6th sub-member of the Qiongzhusi Formation) ,
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sedimentation was primarily confined within the Deyang-Anyue rift trough, characterized by the technically controlled
basin architecture. During the depression stage (i. e. , the deposition of the 7th and 8th sub-members of the Qiongzhusi
Formation) , sedimentation expanded laterally, transitioning into the widespread deposition of tidal flat and shelf facies ,
which is characterized by sea-level change-controlled sedimentary facies. On this basis, the origins of several critical
paleooceanographic events are effectively constrained by sedimentological evidence. Specifically, the coupling
relationship between phosphorites at the base of the Maidiping Formation and the Basal Cambrian Carbon Isotope
Excursion (BACE) supports the integrated model involving volcanic/hydrothermal activity, nutrient salt inputs,
increased productivity, and the formation of an anoxic environment. Furthermore, the high-frequency redox fluctuations
recorded within the Qiongzhusi Formation provide direct evidence supporting the turbulent ocean hypothesis. Overall,
this study provides an Early Paleozoic sedimentological example for the classical rifting-to-depression transition model
while also supplementing sedimentological evidence for the dynamic changes in the oceanic redox interface during the
Early Cambrian. Besides, the results of this study offer a critical geological basis for the prediction of ultra-deep shale
gas sweet spots.

Key words:sea-level change, sedimentary facies model, shale gas exploration, Early Cambrian, Upper Yangtze region
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Fig. 1

Structural geology and sedimentological overview of the Maidiping-Qiongzhusi formations, Upper Yangtze region
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Fig. 2 Schematic diagram showing sedimentary facies in the Maidiping-Qiongzhusi formations, Upper Yangtze region
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Table 1 Sedimentary facies types and their subdivision in the Qiongzhusi Formation, Upper Yangtze region
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Fig. 3 Columns showing representative sedimentary sequences across varying sedimentary facies zones in the Upper Yangtze region
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Fig. 4 Photos showing typical sedimentary characteristics of tidal flat facies in the Qiongzhusi Formation along the Jiaodingshan outcrop

section, Upper Yangtze region
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Fig. 5 Photos showing the sedimentary characteristics of deltaic facies in the Maidiping-Qiongzhusi formations, Upper Yangtze region
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Fig. 6 Core photos showing typical sedimentary characteristics of trough facies and neritic shelf facies in the Maidiping-Qiongzhusi formations,
Upper Yangtze region
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Fig. 7  Core photos showing typical sedimentary characteristics of lobe subfacies in the Maidiping-Qiongzhusi formations, Upper

Yangtze region
a. HURMIGE % 217 B 4 400. 77 m;b. IERIFF 2B, % 203 -, HIVE 3 416. 33 me. MHIBHLL S, % 215 1, 305 4 905. 05 m;d. #h JeARZEEH
2, 88217 I MR 4 519. 64 me. HURMEJEA, 95203 91, MR 3 413. 08 m

CUT-FAES AT T B 40 )8 UKL 18 TR . 11X
SR RN T O R R A SRR RO . A B O IR
KA Z R AR BOIRVE s U (1 Te) , HeRIUIAT 1)
WEB D A B EAS BRAUR A . WM LU AR AR,
AR 10%, S A DU 3 DL 55 P 51 9 D B (K 2L
JZARM e e ) M E Br (R UE ) i F o nl Wi
RIZBE LT A E RN TP - SO R B

3 DUBUH A S9N AL

3.1 BHNARBEREFEEL

PO AH A BT OB I 0 SE A, 2 T R 3
XF LG5S AR T T HR o AR SCRABE PH A X E 215 I
SR8, T e R GE R I DU AR S B (141 8) ¢

W05 H AN B A M PF A - AT F 4, R EY
688. 5 m(H K 4 300.5 ~ 4989. 0 m HH- Bt ), ZHbEEL
HEMFHZ R GHMC R .

FHEPLH (3% 4 945.5 ~ 4 989. 0 m H B, JEJF
43.5 m) A RN KB TUE B IUA KR
GUA RN KA AR S ) ARG P9 . DI 1 &

B KR R B SR Z B, I WL AR TR AR T A
1o 2 IR T = A U AT G v 0 AR, 48 7 7K
MRANT B35 FLIm) AR A TR

A SF A HE— R4 R 8 /N E  HTTRR T AL
wer

D) $1/N2 (B 4924.5~4 9455 m, J5&
21.0 m) AL T2 P41 TR A 2 1, GRE W 3%
HR ., ARG JRBETUA N, ok R AR R
TERA T U RUKOE 2, E LA A AR KO )2
P ey T L 3 R 2 B R 3 2 T R RS S . 1
/N B AR S WK MR TR A, K TR 1) 1 AR

2) H2 /N2 (I 4860.0 ~ 4924.5 m, J&E i
64.5 m) 5 FRHLZ R G Hefoh, GRAE A W FEAR. T B
PRI IR B TS B2, B )2 TR s
Whia BYRD IRV A M A )2 . UE R & E B il Ak
VRIS G A AR DA T TR SO i
SOtk JZ BRI IE 3 A8 2 B Yo 0 DAHCIRA 8 3 270
2R AR MR ORR, [a] b A Y R AR U

3) H53/NE (%4 791.0 ~ 4 860.0 m, J&JiF
69. 0 m) 5 T AR M0 S8R 42 i, GRAEZ WG K. &
PRV GUA 3, R iR e Wi E b Ay . i B



12 A 5K AR R R

o GR/API o HH T
R AT . N — X -
Gl BT B ey IR LI ik yipu | TR | AT
@ B Jietel N
: 8163263 I 0
WOIR 2 -
N HBEH
WOIR =
)i
EHURZ
" — Holkjz s
)i
A -
= EEARE T st
EQ@’I@Eﬂ(TEIﬁ NS i
B JEID%%E}E M\7J(EH:D
BUAkPRE | CFRKE
HIVR4 50541 m M4 52058 m| TV UURKCP R FSLIL ]
I SQ3
SEt
HulRjZ#
P
(e =31
il T2
% ? 17%4 603.34 m %4 670.17 m +1TE}E
= —
4 BB ZEE p/S2 sui]
) sQ2
PO 2 EE PRIK TR
%4 946.21 m
—— BECIRZ L L
festmagzm |
— AT BRI
* — BIUARAFRE | wokMis sol
N — R4 819.75 m HEVE4 943.79 m o A Q
b - seEm B -
Frtib Vbt it U=y IRIFe A M e WS IR TUE WA MR T AT R R

K8 b T HLIX B 215 H A2 P2 - SR AT <F AL TRR AR ZR S AR AR K]

Fig. 8 Column showing the sedimentary microfacies in the Maidiping-Qiongzhusi formations, well Z215, Upper Yangtze region
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Fig. 9 Well-correlation section crossing wells HS1 to GS21 showing the comparison of sedimentary microfacies in the Maidiping-Qiongzhusi

formations, Upper Yangtze region
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