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Formation Mechanism and Main Controlling Factors of Shale Gas Reservoir in the
1st Member of the Yingcheng Formation, Lishu Fault Depression, Songliao Basin

WANG Wei' ", LI Haibin', YU Lingjie””, NI Dongmei'
(1. Northeast Oil and Gas Branch, SINOPEC, Changchun 130062, Jilin, China; 2. State Key Laboratory of Shale Oil and Gas
Enrichment Mechanisms and Effective Development, Beijing 100083, China; 3. Petroleum Exploration and Production Research
Institute, SINOPEC, Beijing 100083, China)

Abstract; A study on " sedimentary lithology geochemical indicators reservoir parameters" is conducted using laboratory analy-
sis sample data from a 180 m core of the first continental shale gas well in the Lower Cretaceous Yingcheng Formation 1st mem-
ber of the Songliao Basin, as well as 249 whole rock analyses, geochemical analyses, argon ion polishing scanning electron mi-
croscopy, pore throat microstructure analyses, full aperture measurements, and nuclear magnetic resonance. The development
characteristics and key parameters of shale gas in the 1st member of the Yingcheng Formation are systematically analyzed, and

a continental layered shale gas enrichment model is established. Research suggests that the calcium —bearing shale in the
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Yingcheng Formation of the Lishu Fault Depression in the Songliao Basin belongs to a high—clay—content shale with a thickness
of 92 m, high gas content, and good physical properties. It has a gas content of 2.63 m3/t, an average porosity of 5.01 %, an
average permeability of 0.077 mD, a clay mineral content of 45.1 %, and a carbonate mineral content of 17.5 %. The organic
-rich, layered calcareous mudstone facies is the most essential facies in the first section of the Yingcheng Formation. Both or-
ganic and inorganic pores are well—developed in these facies, with mesopores and micropores being the primary types of pores,
and bedding fractures being the predominant types of fractures. The layers control the development of pores, and the higher the
degree of layer development, the greater the porosity. At the same time, the development density of layers is positively correla-
ted with gas content. It is believed that thick dark organic-rich shale is the basis for the enrichment of lacustrine shale gas in
the first section of the Yingcheng Formation. The layered rich—organic calcareous shale facies provide favorable storage space
for lacustrine shale gas in the first section of the Yingcheng Formation. Based on the above understanding, horizontal well drill-
ing has been carried out for organic—rich layered shale. And the "brittle plastic" double sweet spot combination transformation
process was adopted for high clay content shale, achieving specific testing results and revealing the good exploration prospects
of terrestrial shale gas in the Lower Cretaceous Yingyi Formation of the Songliao Basin, and making effective attempts to release
the enormous terrestrial shale gas resources in the Songliao Basin and China.

Keywords: Lishu fault depression; 1st member of Yingcheng Formation; continental shale gas; main controlling factors of res-

ervoir formation ; reservoir characteristics
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Fig.1

Location of lishu fault depression in Songliao Basin and sedimentary characteristics of the 1st member of Yingcheng Formation

(a) BT RE RO B I 5 (b) B IR — BT 5 (o) FIER R aE KA -SSR AR R

1 Xigisth ks

1.1 EHEE—RINRRE

B DRI 563 765 I 2 — B TR I 309 0y T8 23K AR e R 3
Pl fe A BT DA TR0 AH - BRI A DT AR 3 (81 1b)
I A — 2 PR J2 W (0 Y L, A2 T i B AL b = £
IR, 5 (e DU By N Je A 2 (B2 R <1 m)
Wb e a2 ZERICH AR Wik
G, PEE R RAE (2023) A 77 3 W U4 b )2 o
PEITCE G U & iR A AT 48 7R ROK TR 5 B A7 AL
J SR AR BT B k4] — B GR {487, GR (N
119 API~168 APL, JUH 2 T HiEZ RO UG KB B U
SR E,USENG6.1 ppm~15.1 ppm( [ 2a) , W&
WA — B R - R SR A e TS R B BA MU S
1.2 RRENEE BT

BT R B IR — B 7 )& 235 m~350 m, )7
JERER K 43.2 m, HEAPEA SR  BPERAE, B R B
A O = A WBL (] 2a) BRA — B T WBOH & 45 U8 5T
FB R OB AR D RHR K G K A RS
R R LK T 90 %, 85 RS2 5k a2 5
2 AORIRTTIL 10 &/em 802, ZBETREE 90 m ~
160 m, L ME A« =87 R E——m 5 5 A
HLBH R TUA S E WA B, E e — B B
TSI B2 Ay Je b U DL BRI 286+ i e 02 B, DU ARUR
J# 50 m~90 m,

FPRA — B T W B ) 52 PR A 1 BE (1 pUAS s e
[l /NZRTE P 5 TOC B A A i 2 1) A8 1k 2L A
RL A I E AR Ak (1 2b) | S il vz 3 ) Ak AR 19 37 22 4k
T A LT B o B AR AR A, e R A
FHIER 532 8 /N2, Q@O D/ E 5 1 R A8 IR A
(E2b) ,E& U, ALARWELZEET (£ 1) ;0@
NZMEFH U F R BUZRKE BRI,

1.3 #HAERK

Wt X AT AT B B T B DU
Yo s BATR L & e KO BT Rk R A
PERAE R 3 & i 45.1 % BRIRER A& 17.5 %, K
B i 33,1 %, EEWEET Y EE 50.6 %, @5 /NE
Kl ) S B A AR, 5 38 %, KIEF & 31.9 %, ik
fRih A 24.4 %,

1.4 EHHEXIS REHE

A Ao (P DUE 55T (&5 Te vla K
el ) St is (U2 MR 2R POR) AL (E A
LB . TOC>2 %, AP TOC<2 %) EFELEH 5 Kk
U Al B A LR SRS e T A B A PSR
SR VUAEH | E A HLBTHOCRAS TR A A A A LR
AREBEFV A A HUTHCRIE A (R 1) .

B A DL SRS B A A 2 A A T @@/
2, E A —BE T W B E A, B R B AL
RS 585 Rs)ZH)2 (KB 3e—-1 & 3¢-2 & 3¢-3),
FHDBUZE 10 45/ em, BUZ & 56 f SOJe fh o il A,
TEAE IR 22 VR TS U (R 55,2016 5 AR L1545



¥408 H3W

TS ML 23t g AL IR B 7 k2 — B TR

SUREIZ I AL B 3= 7 P

- 291 -

2 EWATER NEXSREE B TOC. ESEXRE
Fig.2 Division of section and layer and relationship between lithology, electricity, TOC, and gas content in the Yingcheng Formation
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Tab.1 Lithofacies identification chart of Yingyi I sub member core in the 1st member of the Yingcheng Formation
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