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Sedimentary constraints on the tectonic evolution of Mianyang-Changning
trough in the Sichuan Basin

Li Shuangjian'”,Gao Ping'”* ,Huang Boyu’ , Wang Haijun*, Wo Yujin'"

[ 1. State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective Development , Beijing 100083, China; 2. Laboratory of
Structural and Sedimentological Reservoir Geology ,Petroleum Exploration and Production Research Institute ,SINOPEC , Betjing 100083 ,
China; 3. College of Geosciences ,China University of Petroleum( Beijing) , Beijing 102249 , China ; 4. Southwest Oil and Gas
Branch of SINOPEC , Guiyang , Guizhou 550001 , China |

Abstract ; Mianyang-Changning trough is developed during the transitional period from the Sinian to Early Cambrian in
Sichuan Basin. We systematically collected the outcrop samples and drilling data both inside and outside the trough and
analyzed its tectonic evolution according to stratigraphic unconformity, lithological variation,log correlation and geochemi-
cal data. The results show that there are pronounced onlaps on the Lower Cambiran sequences in the trough,keeping the
erosional unconformity between the Lower Cambrian and Sinian Dengying Formation intact. In addition , evidences of early
stage karstification occur in the residual Dengying Formation , indicating that the trough has experienced exposure and ero-
sion before the Cambrian sedimentation. Meanwhile , the sedimentary cycle correlation demonstrates that there is an addi-
tional sedimentary cycle in the Maidiping Formation with normal proportion of black rocks in the trough. Moreover, ele-
mental logging in Well Ziyang-1 inside the trough shows that there are 20 m-thick siliceous argillaceous dolomites deve-
loped in the lower part of the black rocks. Thus,in combination with the stratigraphic division based on drilling data in
the adjacent areas,we believed that the black rocks within the trough include not only the Cambrian Maidiping Forma-
tion, but also the 3" and 4" members of the Sinian Dengying Formation. Besides, the hydrothermal origin of siliceous
rocks in the 4" member of the Dengying Formation proves that strong regional extension exists during that time. According
to the Middle Neoproterozoic-Cambrian magmatic activity records and the characters of the Nanhua sedimentary strata, we

considered that the Mianyang-Changning trough inherited from the persistent negative landforms on the basis of Nanhua
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rift,and it was formed under the combined effect of intermittent extensional subsidence and denudation from exposure.

Therefore , the trough is an extensional-erosional trough in tectonics.

Key words :sedimentary record, Dengying Formation, Cambrian, Sinian, Mianyang-Changning trough, Sichuan Basin
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Fig. 1 Isopach map of the Lower Cambrian and location of Mianyang-Changning trough in Sichuan Basin

('modified from reference [3])
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Table 1 Previous studies on the tectonic evolution of Mianyang-Changning trough
a3 K ) 3 1 2 1 R FEHIF IR SCHR AR
A ) KT R TOUI & 77 12 B 5 o KU BB AR B Bl A 0 R P4, 20141
(=L Ly il ) L

FELA FTREA i A T B F% 2015
ot e I e e b 1 1~ et 0 M B St s fhgsE 201301

g e i ;;;ﬂmﬁm?ztﬁ%isﬁ;?):eﬁtéfﬁiﬂtﬂréﬁﬁ;z A PBRE BE F S A4 20132)
o 5% 20157

XA 20150

L 20 e T 0 AR

i — B W e T ok 32
Bemh —HSRHE Sy st iR

HRE T S AR TR AR s B SKARE N R T TR AL A T

JBRAES 201518
25 42015113

; B H 40 5 R g 7K
TR N A ﬁ“’%—/ﬂ 2L 4k R Tk

F3~10m

ﬁi
g‘\_

UEHI AT 0L = B D B SRR, LA 0 o , M P E

4R A g, 20141
B 545 201511
Ft 4 g4 201612

1 2B - Ko7 MUl 2 R hid %
L1 ERFHWEEELR

o )Z AR UTRUK A R IR A5 &, AT LB 0
MMRIZ R Z B R R i, AR - T M
R MR T b AT L DL BT S 20 TR A7 A M AP 4
A 1715 L TR 5 8 08 7 21 140 5 m] AL ol A9 1o i 22 U
Ho)Z b, R W] R 2 RGO K B 2258 B i
A b R MU b B A AR AT AT LR (18] 2) o

1.2 EEZ-ZERRZZEOHBEEMAZSIZRE

e H A —RIERI, U Bz T 2 WM i
THIER T 2 3 IR A, RN 52 30 1
FILRAT R = B 5§ Bt Z AN A WiV i 5l

s
i)
2 W -’«l&"

e
.'«a‘?’!l@'s\i«

B i /ms
wn
S

sl
i ( Y t‘ﬂ!«}
Y

g
1000 fo

1L 5T Y T 98 205 22 07 20 15 47 DU Bt 22 o] f) S
A M55 3 Y W T 2R G479 415 & M o
Az ARSI THZE & R, X 3 B
HATEAIH — K7 M R SE R, B B R
Sk A0 B WL 5 PR BT, S BRIV N A 12 B &R
SR FERGE 2 AR 0 B R T T TR pi) P b 2 i
HrC B A37 T 1% 4 RURRE B 1T AT DL 52 EL R AT R
2] 598 R B 5 I LA TE W A AR e T, T AR )2 R
R Az ek R Ay , BB R BRI 2, 2 iy
TAE T SR TR 5 WK 4 TR R LA,
P HLZ Z [0 K B M AT A A (K 3a) , T HLAF
TER BB e 25 5, R, T FE R GE BT, NI A A7
TETURAAINT . 93 41, F SR 1) R, [RVEE T M4 Py
FIARATIE - A LR TR H RS T ERSEZ RR
PR, TR T B s, PR S

R A
s
i

SO ) Nl 5y
i o 14.(33&‘&
b ey

iy ) “fic a{

s
il 1‘ad Py ﬂ\:j
ey :J:‘QQM 4

K2 g - KT M NERR RS
Fig. 2 Onlaps of the Cambrian within Mianyang-Changning trough
a. [ R AR A2 TR0 T 5 b. MR- S e ) T



892 M5 KRR b iR

%39 &

B3 iR - KT U N AR BRI R A0 R
Fig. 3 Outcrops and typical core photos of the Dengying Formation in Mianyang-Changning trough
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