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Abstract: With the comprehensive application of the photography of full thin section, the optical microscope observation of small
thin sections, TOC test, whole rocks X-ray composition test, physical property analysis and the observation of field emission
scanning electron microscope, Ordovician Wufeng Formation amd Silurian Longmaxi Formation in Shuanghe Outcrop in Changning
area are analyzed systematically. The results show that the black shale of Wufeng-Longmaxi Formation in Shuanghe Outcrop of
Changning area in southern Sichuan Basin is mainly siliceous shale, calcareous shale and mixed shale, and the average values of
quartz, calcium carbonate and clay minerals are 42.5 %, 37.4 % and 14.9 %, respectively, containing a small amount of plagioclase
(average 2.5 %), pyrite (average 2.7 %) and organic matter (average 5.6 % ). The black shale develops mud laminae and silty

laminae, and these two types of laminae are composed of five bedding types: graded horizontal bedding, homogeneous bedding,
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banded silty sand horizontal bedding, sand mud graded horizontal bedding and sand mud thin interbedded horizontal bedding.

Progressive horizontal bedding and homogeneity bedding are developed in Wufeng Formation, while strip silty sand horizontal

bedding, sand—mud progressive horizontal bedding and sand—mud thin interbedded horizontal bedding are developed in Longmaxi

Formation. On the basis of mineral composition and bedding types, eleven types of lithofacies are divided. LM1 member, which is

the “sweet spot” interval in Shuanghe Outcrop in Changning area, is characterized by high TOC content, high siliceous content,

high porosity, high permeability, high horizontal/vertical permeability ratio and high organic pore content. The strip silty sand

horizontal bedding develops here.

Keywords: bedding; lithofacies; black shale; Longmaxi Formation; Wufeng Formation; Sichuan Basin
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Fig. 1 Location of study area and distribution of outcrop
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Fig.2  Comprehensive stratigraphic histogram of Wufeng—Longmaxi Formations in Sichuan Basin and its periphery
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Fig. 3 Stratigraphic division and sampling location of Wufeng—Longmaxi Formations in Shuanghe Outcrop, Changning
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Fig. 4 Longitudinal distribution of material composition, bedding types and lithofacies types of Wufeng—Longmaxi Formations in

Shuanghe Outcrop, Changning, southern Sichuan
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Fig. 6 Types of laminae, stratigraphy and bedding of Wufeng—Longmaxi Formation in Shuanghe Outcrop,
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Fig. 7 Longitudinal distribution of laminae and bedding of Wufeng—Longmaxi Formation in Shuanghe Outcrop,

Changning, southern Sichuan



78 TLL A R A DU A RS R R A 3 A

2022 4F
12k

i 2O HE 198 3% 3241 0 8 0.047 955%107 um’ Al
0.002 761x107°wm?*, P FH2E 17.39 4%, HE il SLM4-1
DRGSR 0, b U 8 1 )2 RUK 2 L TUS K3
75 R BB & R 4 ) 4 0.005 743x107 m” Al
0.000 714x107wm*, Wi #H 2% 8.04 1% . 3B ABAI/K )2
P AR A SRR 2 3 T 5 K faE BB s R
AHIEE A il MOOT I 45 SR e WY, 338 A8 1 7K - J2 34 0t
7 KOV FIE BB 3% %53 90 2 0.000 931107 m® Al
0.000 575x107° wm’, I AH2E 1.62 4% , FE 5l SWF6-1-2
D25 R WY, 35 iR HOIR J2 21 00 K OF Fi 2 BB
% 3514 0.000 316 9x107,0.000 316X10 wm?, —
HRAR

35 BERBEPZE

H AR E DU PR A TLRUK 3l 1 26 F T 1Y
7, ER AT BE A L A 45 K IR T 45 R S Wl A
AR PEAR P IS BT R AN, 123K 3 b AT P
Fi - OT YL A - 38 B A AR TR 22 R A i O
PRIZ, O 1] S e B0, T Jl PR 5 B s )2 1
R AR RIS AR IR 25 15 BURK 3l )5
559, I AT R AU il KR AR BRI TR AR R
BT BUA A A S BUA RO R B B

XK, L, 70 A A AR B A2 J5 |, v F A LIk 7% 548
NS EERRE NE T TUA SR 2 EFE
o ARULIEIN, 7 5 A A AR =R 43 (11 8) o A K]
53 B X Ae bR R J2 BRI 43 S b e B2 1K
TR IR b U AR R K R B A R D B KO 2
BB R AR B KT R B S Y AR AR R R A
M M RE IR DU B DA S B DUA MR A 0L
P AR, XORY AR AR E AR A A AR R Z S T Z A
FRER TOC(%) , 53 B AP (TOC2 %) A HL
(2 %<TOC<4 %) & AL (TOC>4 %) 3 Fi, AT
WA AR AT LT SRR

ZEA AT A B A T T I T 4 — T TR
HAET 11 2A A i AR R KOF 2 R & 0+
(GM) 34 A8 T K SF- 2 35 5T DUA AH (GC) (3 AR UK
- 2 B AR R U A (GS) | ¥ R HLAS TR LA A
(BC) Hy )2 FIR A v AH (BM) A4 MR b ALK
- 2 B T DT A (SS) kIR 0 KT 2 R
B TUAAH (SM) SRR D 1 K SF 2 3145 [T 515 AH
(SC) EbJfe 36 A5 71 7K S J2 BRAE S5 00U A0 (BGS) (P
186 AR R ZKF- 2 HHR A5 DU AH (BGM) b I v B )23 Al
IR 2 R A TUA R (BIM) o K7 W] ) 1 7 06 20
— R BREALIA A AN S YR, UEA

TOC (%)
2 7 WEE gakmpr DI e
wtmns - : , EEE , WAR

PR IUH S : : : B AHL

ROTE S = < :

. . —-.— : —-— 9 —-— . —o— —o—

R S = o P o _

—.— z : —o— o :
A R S P .
//"__"___/7____;7‘__'__/_ — T |\ Eﬁ}fﬂ‘fﬁ
: ,:5_+__;/_/____.;_/_/____5_/_4____74____._
At Rl NP A A AU R

//_._ s o 7 -~ N 7 - 2
P § FAHR
: deccccecchaccccoodoccccaasbhondbace e cnccaag L S
//: // // -~ //
: eSS esa= e el coergTteoas =
0 - . - - -
E P ARy - = =1 _ _ _
o _od - // // //
,i————ﬂ/—/:—————/ —————————— — ==

e - : - - ~

ik —o— Fi U L — T I 4L K

P8 A RIS ) i T WA 2 — i IR 2 PR A A A 2 SRR R A3
Fig. 8 Cabinet division of black shale lithofacies of Wufeng—Longmaxi Formation in Shuanghe Outcrop, Changning
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