5 a2EE oM hOE R Vol.42, No.6
2015 4F 12 A GEOLOGY IN CHINA Dec. , 2015

B, KL, SRR, AR hig AL R BGLBE IS BURAIE b YU TR 1 34 [0]. th I HBR, 2015, 42(6): 19441958,
Shan Chang'an, Zhang Tingshan, Guo Junjie, et al. Geological characteristics and resource potential of the Upper Sinian Doushantuo Formation shale

gas in the north of middle Yangtze region[J]. Geology in China, 2015, 42(6): 1944—1958(in Chinese with English abstract).

iz F LB E R B RE L e 4 B A 1E
RlaSR®IEE Do
BREREL BER R X K

(1. B L HRFE HABHFRTFE IARBRELLET, W) A4 610500;
2. B LARFIE Z4 TALR, ik #0M 451191;3. % B B i id @ 5N 5], #7iT 4M 310023)

TR AR T A I R DUA SRR, 45 AR S A DL ER (b4 0 PRy R R B B P R B A D
BE RGEREE T i X AEES R B RE LLTE A B R TS M TR R B U i ER Ak 2% SR AR Z AR . 45
SRR - B @R VU A 53.3~114.7 m, ¥ 0 87.3 m, EE L F 1 &5 WA TURURES ; K5 (I8 TUA RO A HLER &
(TOC)M i KT 1%, AHUFER FE o 1- 11, B, i BE (Ro) -1 1.85% , Tmax 7F 353~609 °C; W i o3 3= 5 Ay T
JET PR 20, B0 38R 56.3% , AT BB A TR A A £ Y R 26.1%, EEN ]
AR SR IZT ) P TUA o & R i SOU L B A A 88 |, rL LA AR I i L AR R AR FL R 3= FLBR B SF-34 R
2.32%, 535571425 0.031857x10°° wm?* 5538 [ K 5 N TUA SR PETT & DX U8 TUE I 4 R AR LS, AR IX I 4,
Ve VA BAT SRR A BB BRI AR A AR B MR &5 5 Al 04 & S I, (AL RIS RO ARAE
PRIESAE AT, BAS T DUSATE U BEAS b T 5% 4, 2 A DU A SR I S IX 22—

X OB IR VUA G HUTRRAE s BEIRE 1 BELLEAL ; T 1L

RESES . P618.12  XEMFEM:A  XEHS:.1000-3657(2015)06-1944-15

Geological characteristics and resource potential of the Upper Sinian
Doushantuo Formation shale gas in the north of middle Yangtze region

SHAN Chang—an', ZHANG Ting—shan', GUO Jun—jie’, LIANG Xing’, ZHANG Zhao’

(1.S8tate Key Laboratory of Oil and Gas Reservoir Geology and Exploration, Southwest Petroleum University, Chengdu 610500,
Sichuan, China; 2. School of Safety Engineering, Henan Institute of Engineering, Zhengzhou 451191, Henan, China;
3. Zhejiang Oilfield Company, CNPC, Hangzhou 310023, Zhejiang, China)

Abstract: Based on the test data including the observation and measurement of mud shale in the field geological sections and a well,
the result of organic geochemistry experiment, physical analysis and the component analysis of the rock mineral samples, the

authors systematically investigated the characteristics of sedimentary environments, the scale of development, geochemistry and
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reservoir of Upper Sinian Doushantuo Formation black shale in the north of middle Yangtze region. The results show that the
thickness of black mud shale is approximately 53.3—114.7 m with an average of 87.3 m, the mud shale is mainly developed in the
intra-platform basin, the total organic content is generally over 1.0%, the main organic type is I- I ,, the average value of organic
material maturity is 1.85%, Tmax is mainly in the range of 353—609 °C, and the black mud shale is mainly composed of detrital
minerals and clay minerals. In addition, the average content of detrital minerals is 56.3%, the ingredients are mainly quartz and
feldspar, the average content of clay minerals is 26.1%, the ingredients are mainly illite and smectite mixed layer minerals, the
average of porosity is 2.32%, and the average permeability is 0.031857x107° wm’. Compared with the indicators of the main mud
shale gas production areas in the USA and China, Upper Sinian Doushantuo Formation mud black shale in the north of Middle
Yangtze region has a larger thickness, relatively low organic matter, higher thermal evolution degree, higher brittleness mineral
content, lower clay mineral content, lower shale porosity and permeability, and better preservation condition. The study area which
has the basic geological conditions for producing shale gas is one of the main marine shale gas prospecting areas in China.

Key words: shale gas; geological characteristics; resource potential; Doushantuo Formation; the north of middle Yangtze region
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Fig.1 Sketch geological map of Jianghan Basin in the Middle Yangtze region
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Fig.2 Map of Doushantuo Formation sequence stratigraphic column and sedimentary facies of X1 well
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Table 1 The thickness of dark shale of Doushantuo
Formation in the study area
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Fig.3 The isopach map of Doushantuo Formation shale in the study area
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Table 2 The shale pyrolysis data of Doushantuo Formation

RS SRFEA THEHEER Ro/% HRUEH Tmax/'C W[ keSl/mg/g HURKES2/(mg/g) 7= kel (S1+S2)/(mg/g)
X1-1 572 0.01 0.06 0.07
X1-3 469 0.01 0.04 0.05
X1-6 X135 I 1.85 435 0.01 0.04 0.05
X1-10 562 0.01 0.03 0.04
X1-11 I 1.69 467 0.01 0.02 0.03
HIP-4 1, 1.44 558 0.00 0.00 0.00
HJIP-5 608 0.07 0.02 0.09
HIP -6 1k 1, 1.44 354 0.03 0.28 0.31
HIP -7 el 353 0.04 0.13 0.17
HJP -8 b’ 1, 1.88 531 0.00 0.02 0.02
HIP -9 | 363 0.05 0.03 0.08
HJP -10 i 1, 2.01 608 0.00 0.00 0.00
HIP -13 1, 2.62 609 0.02 0.02 0.04
HJP -14 354 0.06 0.36 0.42
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Fig. 6 Bar chart of the reservoir mineral components of Doushantuo Formation and triangular diagram of the marine shale reservoir
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A—Bar chart of the reservoir mineral components; B—Triangular diagram of the shale reservoir mineral components in Doushantuo Formation and
abroad; C—Triangular diagram of clay minerals in the study area and Y1, Y2 wells

http://geochina.cgs.gov.cn H1EHLET, 2015, 42(6)



1952 h [

2015 4F

K7 BFEIX R B BE T2 U VU TOMFLBR S5 e
AU AL S TR, BE LR, ARSI, SEM ;s B—UR AR W I e L, BELLE AL, 46383, SEM ; C— A= fL, BELLEAL , X1, SEM;
DA AL, BELIELL, X1 H:, SEM
Fig.7 The microscopic pores and micro-fractures of shale in the Doushantuo Formation in the study area
A—Secondary dissolution pore and micro—fracture, Doushantuo Formation, Huajipo section, SEM;

B—Secondary dissolution pore, Doushantuo Formation, Huajipo section, SEM; C—Primary pore, Doushantuo Formation, X1 well, SEM;

D—Secondary dissolution pore, Doushantuo Formation, X1 well, SEM
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Table 3 The samples information and the analytical results of porosity and permeability

FEfg S wSm K em H8/em AMFLEE/% BBz %/(10"um?) #E

N1 6274 1935 25 1.68 0.000387 /

N3 62735 1945 25 1.98 0.000520 /

N6 6171 2231 25 213 0.000421 /

N7 61525 2225 25 1.24 0.000354 /

N1l 597 1.398 25 242 0.005640 f

N12 595.2 2.101 25 2.61 0.000410 /

N4 58915 1991 25 3.86 0.075420 /
FERAFTE 3 4%

N16 58475 2301 25 211 0.904110
YN J7 Ak
FERAETE 1 4%

N18 579.35 2211 25 2.79 0.212240
Gh1m) J A Mok

N19 5775 2215 25 261 0.000361 /

N20 57545 241 25 231 0.050512 /

N22 5722 2165 25 226 0.004160 /

N26 564.55 2.305 25 227 0.005640 f

N31 55385 2291 25 2.16 0.004210 /
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