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Abstract: Based on such analytical methods as outcrop core observation, gas content, geochemical and physical property data and
isothermal adsorption as well as argon ion polishing plus scanning electron microscopy of Permian black shale in the center of
Hunan depression, the authors investigated the geological conditions of shale gas. The results show that the geological conditions of

shale in Permian Longtan Formation and Dalong Formation of sea—land transitional facies are beneficial to gas accumulation. The
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organic carbon content is high than 2%, the grade of maturity distribution is between 1.2% and 1.6%, the main reservoir types are
mineral holes with minor organic holes such as residual intergranular pores, intragranular pores and corrosion holes. The porosity is
between 0.54% and 5.15% , the average gas content capacity of isothermal adsorption test is between 5.488 and 6.905 m’/t. The
thermal evolution analysis shows that Permian shale experienced two times of uplift and denudation, and the second denudation didn’ t
reach the maximum depth of the first time and there was no secondary hydrocarbon. This might have been the reason which led to
the low gas content in the study area. Structural analysis shows that the modification effect of Indo—Chinese epoch and Yanshanian
period resulted in the poor preservation conditions that damaged the oil gas obviously and increased the risk of exploration. Using
the method of superposition to predict the areas, the authors reveal that Lianyuan— Loudi— Shuangfeng area and Shaoyang—
Shaodong area are favorable shale gas areas. The volume method was used to calculate the total quantity of shale gas resource,
which yielded (127—425)x10* m®, (the medium value being 254x10* m’), suggesting a certain potential of shale gas resources. The

comprehensive analysis shows that the preservation condition is the key factor for shale gas accumulation in this area, and is also the

principal factor for successful exploration.
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Fig.1 Geographical divisions of Xiangzhong depression (modified after reference [22])
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Fig.2 Map of sedimentary facies of late Permian Longtan Formation (a) and Dalong Formation (b) in Xiangzhong depression

BB 75 8 ek 2% F9 DX i 905 T8 AR B 11154
HLX P IX B Rk I 1.5% , 2 B L 1] R
S R E N

Ao BB AP UL | ) T S D A S o3 A, ST T
BT IX 8 R e AL AR R4 U 5 B AR AT (18]

3), IS HS ) L, Bl B R A I R |, 1 S 4
PRAEFI T b 2 A AR 0 A8 Ak, 5 R T B B A AR
RO L T L3R HL S A W T
R 8(0.14%~4.67% , V44 2.09% ) ; FLIREE T 345
Lz = o 3 0 N el = B2 A NGy N R A N £

TOC Ro

WERL|  AHE | H%/m

BE BEE &

0 /% 5/05 /% 2|0

1-5/(cg/u) 3|0 /md 0.007|0 /(m/t) 4

100

120

140+ —

160

180

P13 P bR L R R AR R R TR 2R A AR

Fig.3 Shale comprehensive columnar section of Longtan Formation in East Lianyuan Qixing Street Track, Xiangzhong depression
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Fig.4 Shale organic carbon content of late Permian Longtan Formation (a) and Dalong Formation (b) in Xiangzhong depression
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Table 1 The conventional core analytical table of Lianyuan Qixing Street Longtan Formation organic—rich shale and
Lianyuan Jianxin Village Dalong Formation organic—rich shale
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Fig.6 Scanning electron microscope photograph of Permian Longtan Formation in Xiangzhong depression
a—Shale mineral residual intergranular pores ( filled with clay minerals) (No. 7 sample of Qixing Street Permian Longtan Formation); b— Residual

intergranular pores and vuggy pores in shale mineral hole (No. 4 sample of Qixing Street Permian Longtan Formation); c— Shale microcrack ( filled
with clay minerals) (No. 7 sample of Qixing Street Permian Longtan Formation); d— Shale organic matter blowhole (No. 10 sample of Qixing Street
Permian Longtan Formation)

http://geochina.cgs.gov.cn H1EHLET, 2015, 42(1)



HA2E 1

A < I R 38 B e AR TR AR DU B A 295

R B, H A kAR B MK
R RHIUASMELR R

R XA 5 4, WKW R M E R T (2~3 5%/
km) , HIRZIVIFIHL)Z 22 D IR DUA S . AN IX 28
P37 Z2 W5 BN Ak i 5 3, XIS T R T A
PR 0 BN S22 Bl F2 5 A9 XA I 2 FiT AR UL
B e B4 — T =S50 HH 35 2R A 8 &
— ZANIAR I LRI R, I AT B A, X L
THT S A R 1L R 3 R, A T T N O o
FI MR X T B S IR Al e A 1L iz S R s ZUE T
20 R B Y R I S PR A [ s ™ A — R 513
W T R 5 A W R T R R
2 3y, B S I I A A2 I, T8 R AR AR 5
L—%; 111z 3 T B0 T3 B 1 2 s ZU ik, A i b
X O BV R, B R AR FHA 50 U5
O3 o PR B [V IS TUT 3¢5 7 50 K e 1 1M1 o
NG A E T X — KW EZNE S, 2%
WIHe 1 42 B e, T 34 £ 2R F L NE—NNE
] Sk = A R P 24 R /D () NE 1] 1E W2, g
T X H LY —04— 116 W02 1) — 24 b 52 35 T o v & 2]
AR B RWRC 25D T 1 (& 7)), KEH

100 450 { 600 650 700 | " 800 850 900

i
i ]\}\‘ ‘j“‘};\‘nl" o
N L TL g
i <L h "':'ﬁ‘i,“”g; A
Al 8 Ul
X
s
A
ik
i i
e % '
o) ah e

{id g
W o

(87 VR X B LY—-04—116 N2k — 4k

JEAEWTJZ 32 50 T B S — e ] ifg A Ay
NE [i] 1E B /2 35 202 5L i i 1Lz sh ) 7= 4
BT B (] B A 5 9 =AY 32 2 2 i) )
Ao (R ABEIETORER I, DTGS2 Wi 2 b 2 IE
W=, W J=AE % S AR JS 1, 2 il s A Ay
AR a8, W 20 g — B IR Xl R B
EEASTE R, AS XA T T R BE T A blT 19 W 241
TEARIE 5 2, O RAROK B T B B3 146 4F,
RARIK AT 2L W 2B A ) 2R 1) T 808 , 3P
A A T RS A

AREXF T 1 I =B R e A AR B IR I
(S 2 - R A S AT R, B AR R TR LR
SEATRE AL S T R SR TRER T L, AR =S i
IRF A RIS — U AR HRRR , U B R A, 5
ARSI A R 5 PR 2 T B e K AR HE
KR, RIS R R X — IR R AR R
Y] % 28 DA fE P S TR O A Ik
P LA ORI Y B BRI, T IR JEE R M A
VARAR K, IR 3] iR %0 1R R I A B R il B A
F 7, BRSEA =R AR 1% U A Y e A
ZUHRTHRI SO0 T B —E R A BUR, X

T
A
Y L
o ‘\u,‘ﬁ)ﬂ-‘w‘v
L

W

o)
it
TS
Wl
Y
o
A

i ‘(‘(‘ N
T
g, AR
il

%,
%
i

)
Wl
\‘,4!

2%
,
e O

NE

2 3

o 1) I g R 1] (0 SCHik@ , A7 1B 20

Fig.7 Two—dimensional seismic profile along LY—04—116 survey line in Lianyuan area (modified after reference @)
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