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Dominant shale lithofacies and gas generation potential analysis of the Wufeng—
Longmaxi Formation in the Yichang slope area, Western Hubei Province
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(Wuhan Center of China Geological Survey, Wuhan 430205, Hubei, China)

Abstract: This paper is the result of oil and gas exploration engineering.
[Objective| The differences in mineral composition, gas content and compressibility of shale lithofacies determine the development

potential of shale gas. The division and evaluation of shale lithofacies is important to identify the sweet spot for shale gas
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exploration and development. [Methods]|Based on drilling, core analysis, and test data, the comprehensive utilization of geological
theory combined with ternary diagram of siliceous mineral, clay minerals, and carbonate mineral content are used to divide the gas—
bearing shale lithofacies of the Wufeng Formation and the lower part of Longmaxi Formation in Yichang slope of western Hubei
province. The dominant lithofacies are also divided combining with the organic carbon content, gas content, and microscopic
characteristics. The correlation between the abundance of organic matter, the content of siliceous minerals, the content of clay
minerals and the shale gas content are carried out to establish the classification standard of gas—bearing dominant lithofacies of
Wufeng— Longmaxi Formation. [Results]The dominant lithofacies in the study area is type II. The type II1 (optimal) dominant
lithofacies are mixed siliceous shale facies (S—2) and clay—bearing siliceous shale facies (S—3), located in the first sub—member of
Longmaxi Formation and the upper member of Wufeng Formation, with thickness of 6 m. The type 112 dominant lithofacies (sub—
optimal) is siliceous shale facies (S), located in the lower member of Wufeng Formation, with thickness of 4 m. [Conclusions] The
Yichang slope belt and Fuling area have similar vertical evolution sequence of lithofacies, and the dominant lithofacies are both
located in the Wufeng Formation and first sub—member of Longmaxi Formation. However, the thickness and quality of same shale
lithofacies association are quite different. The subaqueous uplift of western Hunan and Hubei in the Rhuddanian stage is the main

reason that caused the thickness and quality of the dominant lithofacies in Yichang area poorer than that in Fuling area.

Key words: shale; dominant lithofacies; Wufeng— Longmaxi Formation; Well EY'Y2; oil and gas exploration engineering; Yichang
Slope area; Western Hubei Province

Highlights: Established the classification standard of gas— bearing dominant lithofacies of the Wufeng— Longmaxi Formation,
suggested the dominant lithofacies located in the first sub—member of Longmaxi Formation and Wufeng Formation.
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Table 1 data of mineral composition and advantageous
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3 2690.042  42.872 1.316 55.813 CM-1
4 2692.023 44.391 4.963 50.646 CM-1
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Fig.4 Typical lithofacies characteristics of Wufeng Formation—First submember of Longmaxi Formation in Yichang slope area
a—Siliceous shale facies, 2721 m, Wufeng Formation, abundant siliceous radiolarians; b— Mixed siliceous shale facies, 2722.5 m, Wufeng Formation,
sponge spicules and terrigenous clastic quartz; c—Clay—bearing siliceous shale facies, 2715.7 m, Longmaxi Formation, with a few sponge spicules;
d—Clay/siliceous—bearing mixed shale facies, 2710 m, Longmaxi Formation, mainly terrigenous clasts, a single sponge spicicle can be seen; e—
Siliceous—bearing clay shale facies, 2705 m, Longmaxi Formation, clastic quartz, horizontal laminar; f—Mixed shale facies, 2713.4 m, Longmaxi

Formation, terrigenous clastic quartz can be seen
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Fig.5 The relationship between shale gas content, TOC, siliceous content and clay minerals in Wufeng—Longmaxi Formation
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Table 2 The relationship between shale gas content, TOC, siliceous content and clay minerals in Wufeng—Longmaxi Formation

S HHEE(mN) TOCTHE/Y% R IEEY% FHEVmaEE Y% F A
1,28 3.0~4.0 4.3~5.7 >65 15~25 S-2 R AHE R TUA A, S-3 5 Zh -1k i T A A
L% 2.0~3.0 2.9~43 50~65 20~30 ST 5T DUA A

2016) . MM —LL[E Py 22 A 7E I G LA
FIHBIX , 24 TOC KT 1.0%0}, 7 At BRI I
KA (ZEHER 55,2011 ) o fF5T X G20 — g Thi&
HIUA FAE S TOCH REF I IEAR M, A R AL
RN 08316(FE 5c). HIITEMAI YT EQN
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A QM 3.0 mY/t i, XN YA LR R 4.3%
I Y E S Q o 2.0 m/t B, REIE (G HLRR 2
42.9% . A HLIT S R A R R R 5 ) T
HEARMEEERN R, I HHSIE A SRR
N KRAE RIS X A GRG0 , B ASRFSE TOC X I
TEREERIER- . B X TOC KT 4.3%(E5), =
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4.3% , =i R B A A A RAE R S ik T
GUAA A AR TETE M—2 &5 2 LR A T
AH 5 1024 TOC A3 7E 0 ~ 2.9%I , T AR E FE 30
KA, 43553 e S=2 IR A RE I DUAAH , S—3 & %
R TUEA, M—2 53 /AR A TR TUAE A, CM -1
Fr B R UEAR R MR A RS
412 Ha=
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Table 3 Comparison table of shale thickness, TOC and gas bearing in the same lithofacies in Well EYY2 and Well JY1(Well
JY1 after Wu Lanyu et al., 2016)

AR ‘ JE S /m \ ‘ TOC/% ‘ ‘ %\%’ﬁ/(ml/‘t)
RE T2 TR SEE 2 F T RE T2 S T3
R iCE A A 15.6 27.2 0.7 1.94 0.52 0.83
RE A A S 8 30 22 2.65 1.1 2.44
kR TUE S 10 31.7 3.43 4.01 225 3.32
5 #F i LR R S, O R R b O

HE R B — g TR A A DU A
A 0] il A0 90 A ST DU AR B IR A TUA A S
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SR N 25 R ORI FE A B ML IX
PG ANE A A Y E T 58 s TEEPHOT I —3R
BB 140, B B R T A AR 2B AT R R A 3
K C. cyphus i Fl D. triangularis 7 , # & L.
convolutus 5 1 & B A 58 38 (R 2% 40 %, 2018;
Maletz et al., 2019), Ui B 7612 B 301 B B Hb X A7 7E 7K
TR, 1 R B M IXTR 5 BT D A U SR
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TRAF, T EUR B b DR 5 BT UE A DU B 2
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FTAHLTTRYIE MU 4R, & RO BT A AR AR
HIIUERZE

6 4i it

(DEEREE By a: figd— F ERs e
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(S=3) & L/ARIR G T UAA (M-2) LB iE g 1
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