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Reservoir characteristics of Upper Permian Leping Formation shale in Pingle
depression

YU Kuan—kun

(No. 223 Geological Party Coal Geological Bureau of Jiangxi Province, Yingtan 335000, Jiangxi, China)

Abstract: On the basis of field geological investigation, old well reexamination and analysis results, the reservoir characteristics of
Leping Formation shale in Pingle depression was discussed in such aspects as distribution characteristics, geochemical
characteristics, mineral composition features and micro— pore features. The results show that Leping Formation shale is widely
distributed and its thickness is above 100 m. The total organic carbon content of shale is high, reaching up to 0.21%—23.4%,
averagely 1.74%, the thermal evolution degree of shale is also high, with R, in the range of 0.7%—4.06%, averagely 1.88%, and the
organic matter type is mainly of type IL. The shale has abundant brittle minerals consisting mainly of quartz(averagely 47.94% ) and
shows a good fracturing potential; the clay minerals content is moderate (averagely 34.93% ) composed mainly of illite and

andreattite. The shale reservoirs have an average porosity of 3.5% and average permeability of 0.01 x 10 *pum’, implying a good
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physical property. The types of micropores include intergranular pores, intragranular pores and organic pores, as shown by scanning
electron microscope. Shale reservoir pore shapes show opening state, including two—end opened cylindrical shape and four sides
opened parallel pores. Further analyses show that the organic carbon content and quartz content were the major factor to control the

shale reservoir porosity development, the effect of total organic content on shale micro— pores was mainly manifested in the

development of micropores and mesopores, and the quartz mineral content contributed to macropores.
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Fig. 1 The thickness distribution and sampling location of Leping Formation shale in Pingle Depression

B0 S A s XA BT A VLR i i
FE R AT BE 58 B, 7RI BE 2 27°C , AHRHE BE 45% 1Y
SEI SR, SR H D8 DISCOVER U X 5 28 137 5%
HEATINR . 8 R R SR 43 BT A2 i ARt T H 4R T &
T BE7F 2= 1 19°C 8 20% . K< K 71 1030 hPa
SZES ST, R 95101V BUE RAHAT I,
TR A W ARV I M T =00 5 B 56 A, SR FH )
{#%  Thermo SURFER . 3 1 il 22 13 (A3 %% %t 5
FCG—032) , il 7 75 2 i M BfF— Mo B <5 itk 4 £ s
FSE X FLAR S, b i AL AR 20 A 38 5 BET )7
2 BJH 7 A3, HBk b S 80 645 A Lk
B ML AR B AR IS o A
3 fHIEFHE
3.1 imFREFE

FRIEIF 58 R AT 3 & A8 8
MBI A A DR, A AR AR R Ak 22 A
SET7 I IS5 AT FE R X SR ) B SR T
e TUA TR IESER T 40407

MEGFLA AR E , SR AL T A R
53R 3PP AL, R IR U K PR R I TR
BRI (DR SRVE T A, Ty Juk
ZEWEYUIR , Je i 2 Bk TR IR as R, WA A
R, Z 2 Z RS AR IUSJZ BT,

FEI T — AN A0S S0 PR R TR R IR 5 (2)
JRIBAIEA AR IR A TR D B lle A, K PR, U
JREs ke, ANTG T, DU 3 WKV 28 2R 2 3
K 2R, & R e . AEFR X AR 45
Iz, 2R R R 2R 5 R e DA
Wb a5 )2, B BT = f U 2% ol R b
s (3) Bl BT b - A5k b 5 F e by b
L, B 3 AL DL R AT B R TR AR
SRR 2Rz A A A] WA R R ZE T
fofr , — MBI BT — N T 2K T 43 1 s b

MHBIRAE 2E AR TR FE SR AR T
A LB S5, [ s T i LBk
b SRR RS . — ROk UL, R T
BRAEAE TR0 AT A P & 5w 1 R
R . MWBIFSE XAR P2 s T (1l 2—a) &
R BEULER B ) B AR BT (B 2—b) , AT HE T
M AR 1 2 00 DA R 3, b T 5 1 38 S A
Ferpro TR R T R M ER AL 2548 AR V/(V+NI)
FUARL AT 60, BF 52 X R B A 1 V/(VANI) R E A 0.55~
0.85, 1 0.74, Davis et al." Wi 550N, 4 V/(V+
Ni)H 0.6~0.84 i}, S W AKAR 53 S AN 58 1) DR A A 5%
P A T 3 A 34 63 O ST 21 U DT T B T K A4y
SRR IR

http://geochina.cgs.gov.cn H1EHLT, 2016, 43(2)



434 2

523

(&1 2 SR 44 B ST 2H 8 DU B T WL R
a—RORRIRICERG™, WA T s b— AR BRI T
Fig. 2 Pictures of Leping Formation shale under polarizing microscope and SEM in Pingle Depression
a—Framboidal pyrites, polarizing microscope; b—Framboidal pyrites, SEM
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Table 1 Total organic carbon content and maturity experimental data of Leping Formation shale in Pingle Depression (%)

AREE Bk At T T ST AL A i i AT
TOC 0.62 (1) 1.2 (1) 3.92 (4) 3.89 (8) 1.89 (2) 1.0 (10)
Ro 26 (1) 0.74 (2) 0.73 (10) 40 (D 222 (1) 1.29 (7)
P R e b 2 AL HES A SHELARIT LB
TOC 0.69 (12) 1.19 (10) 1.89 (7) 0.82 (5) 1.19 (7) 1.07 (16)
Ro 231 () 291 (1) 1.27 (2) . 247 (3) 3.05 (2)
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Fig. 3 Micro—components micrograph of Leping Formation shale in Pingle Depression
a—Banded vitrinite; b—Half—rounded clastic fusinite; c—Semi—structured vitrinite and micro—granular pyrite
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Table 2 The results of Leping Formation shale microscopic examination (% )

K5 R FERAL B TR FAREL TRRRRE
D1 8 73 16 3 30 11,
D2 0 31 51 18 -41 11
D3 24 66 8 2 49 I,
D4 57 36 7 0 70 I,
D5 3 49 43 5 -9 1l
D6 34 61 5 0 61 I,
D7 38 42 17 3 43 I,
D8 16 62 18 4 30 11,
D9 19 62 15 4 35 11,
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Fig.4 Mineral composition and percentage content triangular
diagram of Leping Formation shale
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Fig.5 Relative content of clay minerals of Leping Formation
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Fig. 6 Image analysis of scanning electron microscopy from Leping Formation shale
a—Brittle minerals and organic pores ; b—Clay minerals and organic pores; c—Clay minerals interlayer pores; d—Dolomite dissolution pores;
e—Organic pores; f—Microcrack
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Fig. 7 Pore distribution curves of Leping Formation shale in
Pingle Depression
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Fig. 8 Shale micropores size distribution in the study area
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