% 46 55K 3 hOE R Vol.46, No.3
20194F6 A GEOLOGY IN CHINA Jun., 2019

doi: 10.12029/gc20190311

1 TR TE VI, A XA, XU G20t B8 ] DT VAR B 0E . 2019, DU 1435 4 0Y g 45 1L — T S 28 TUA IR 1 00 (0]. T E LT, 46(3): 601—
614.

Yang Ping, Wang Zhengjiang, Yu Qian, Liu Wei, Liu Jiahong, Xiong Guoqing, He Jianglin, Yang Fei. 2019. An resources potential analysis of
Wufeng— Longmaxi Formation shale gas in the southwestern margin of Sichuan Basin[J]. Geology in China, 46(3): 601—614(in Chinese with
English abstract).

W)l Zit P RS AlE— DR AN STIRE 00
ERF TS ENR TS 1R pE RE

(P B3 A B AR A S P s, w)ll AR 610081)

RE O IRAGIATR DY 1| 00 VY 7 2% 06— IR 20 TUA it )2 SRR S LB IR T ) it Hhask Ak 2 04 5 W
PR BB | LR —FLAS A A IR B AR Y M AT A SRR B B HLTTIE TUE (TOC>1% ) R — R 54 ~
162 m, {5t BE (TOC>2% ) J&E i 26 ~ 70 m, A HLAEF 15 2.99% ~ 3.78% , il I 7 4 27.96% ~ 37.0% , K 1 2.87% ~
4.85% , iR FREL 77 44.2% ~ 54.2% , Fli 1. 9.9% ~ 27.80% , ELAT (IR T « 1 85 0T B 5 3l 2 B4 S5 4Re ol o SPBCOANR R BT
FALBRE B A AR R IEADCOC R, B A FLIR R R S . BB HLBTL 2 0 LA
B AL, FLBRIE AL AT AR 43 AL B B AU I B SORTE IR B B HILTTFL B (9 T PR RN 3 A6 575 3 4B
Bt RoN2.38% ~3.37%, mi i Eh 5 32.57 ~ 37.55°C/km , KHBIGFT (N 84.32 ~ 97.21 mW/m?, SZ Wi P4 I 73 15 3
SN PATE AR EE T R AR R DR M R I (A R AR o, AN M X 22 R DU | PG i % 0 — T Th VR A
TUR TR ) TUA R R, S TS HR A %X FE— e TR USSR 2N R A & B A7 2%
AR 3 B A AL TR I (Ro<3.0% ) o 1 X TUFT SR N H  1E ) A4 3 7 1] “ B 1) 7 R4 79 i, LA RH L
B i RS 4 M RRE M RHX R T — 2 TUA SR S 8 0 Jec i Al X
x 8 3 WUV R T—I IR TUASE0 TUAS WIRE T s A R XAk
hESHES . P618.13 XEERER:A  XEHS:1000-3657(2019)03-0601—14

An resources potential analysis of Wufeng—Longmaxi Formation shale gas in
the southwestern margin of Sichuan Basin
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Abstract: Wufeng—Longmaxi Formation in the southwestern margin of Sichuan Basin is an important field of shale gas exploration
in the periphery of the Sichuan Basin. In order to study the parameter characteristics of shale reservoir and potential of shale gas
resource in Wufeng— Longmaxi Formation and analyze its resource potential, the authors studied the parameters of shale by such
means as geochemistry, mineral composition, scanning electron microscope, specific surface— pore diameter, and isothermal
adsorption. The thickness of the organic—rich shale (TOC>1%) is generally 54—162 m, the thickness of high quality part (TOC>2%)
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is 26 — 70 m. The average organic carbon content is 2.99%—3.78%, the silicon content is 27.96% —37.0%, the feldspar content is
2.87% —4.85%, the carbonate rock content is 44.2%—54.2%, and the clay content is 9.9%—27.80%. It has the characteristics of low
silicon content and high carbonate rock content and generally contains pyrite. The porosity of shale in the buried environment has a
positive correlation with the gas—bearing property, and the better the gas bearing property, the higher the porosity. The main pore
types are organic pore, clay mineral intergranular pore and pyrite intergranular pore. The evolution of the pores could be divided into
three stages: the formation of the organic pore at the burial stage, the destruction of the organic pore at the gas reservoir destruction
stage and supergene karstification. The Ro is 2.38%—3.37%, the paleogeothermal gradient is 32.57—37.55°C/km, and the terrestrial
heat flow value is 84.32—97.21 mW/m’. Influenced by the late Hercinian magmatic activity, the degree of thermal evolution, the
paleogeothermal gradient and the terrestrial heat flow value become relatively high, and the differences between different areas
could be relatively large. In Wufeng— Longmaxi Formation on the southwestern margin of Sichuan Basin, the shale deposit is
favorable, the shale thickness is large, and the parameters of shale are good. The influence factors of shale gas in Longmaxi Group in
this area are favorable shale deposit, good preservation condition and relatively moderate degree of thermal evolution (R0<3.0%).
Therefore, shale gas exploration should be expanded from “structural anticline” to “stable syncline” in such places as Mugan,

Gaogqiao, Yongsheng and Da Gudui synclines, where there probably exists great potential of shale gas resource.

Key words: southwest margin of Sichuan Basin; Wufeng— Longmaxi Formation; shale parameters; shale gas; resource potential;
favorable area optimization
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Fig. 2 Thickness contour map of the Wufeng—Longmaxi Formation organic—rich shale in southwestern Sichuan Basin
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Table 1 Statistics of thickness, TOC and Ro of organic—rich shale in the Wufeng—Longmaxi Formation
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Table 2 Mineral composition of the Wufeng—Longmaxi Formation organic-rich shale in southwestern Sichuan Basin
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K B 24.2~38.9 30.6(6) 1.7~6.5 4.0(6) 11.5~57.5 44.2(6) 1.30~4.90 2.48 (6) 9.0~41.3 16.5(6)
K35 5 H 12.5~49.0 34.0(6) 1.9~4.6 2.87(6) 29.9~71.4 50.0(6) 0.90~2.10 1.20 (6) 5.8~12.5 9.9(6)
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Xd2 16.5~40.7 31.36(15) 1.90~10.70 6.91 (15) 11.90~64.80 34.47 (15) 2.30~6.30 3.74 (15) 10.5~42.5 23.51(15)
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Table 3 Reservoir proper statistics of the Wufeng— Longmaxi Formation shale in southwestern Sichuan Basin
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http://geochina.cgs.gov.cn H1E LT, 2019, 46(3)



46 3 W VA5 - DU S PG R % T — e Sy AL DU IR 1 M 607

BEC 20k wDlomm ssés € 200 gy BEC 20kv  WD10mm S840 X5,000 | BEC 20kV  WD10mm $S40 X11,000 1pm  —

BEC 20kV  WD10mm: S840 x12,060  1um BEC 20kv  WD10mm  $S40 SlTER0 . Ty — BEC 20kV  WD10mm  $S40 {5,000 T —

= @

&  WDSmm  SS35 x16,000 - i BEC 20kv  WD6mm  $S35 %20,000  1jihi e — BEC 20KV~ WD5mm 8835

X20,060  1um = 00 - fum 3 WD5mm 5835 x15,000  {jm

Pl 4 DU )12 74 g 2 F— i EHIR 2 DU FLIRARRE GBI )
a— K E A YYPISCHL, B P b R LB ; b—sk H = AF YYPTCHL, B AT i M7 1R FLFR, 0.408 ~ 10.019 pm; c—K 3G =4 YYPISCHI, A #l
JEALER,0.040 ~ 0.330 pm; d—Xd1 H, % 1213 m AL, A WU H EEAA WA HLTAL s e—Xd1 I, 7 1236 m Ak, D EEAHLTLER, 0.042 ~ 0.193 pm;
F—Xd1 % 1293 m ik, D EATHLFEALER, 0.042 ~ 0.531 um; g—Yyl H, ¥ 3009 m &b, 5 i i ALER , A MU FLER , 0.025 ~ 0.493 pum;h—Yyl
I TR 3005 m Ak, B LB, A HLITALBR L 0.020 ~ 0.282 pm; i—Yyl I, %2999 m 4k , A LT ; j—Xd2 I, TR 2000 m &b , 5 ) % il LB
0.020 ~ 0.120 pm; k—Xd2 J, % 2055 m &b , A HLFEALER , 0.022 ~ 0.162 pm; [—Xd2 I, % 2000 m AL , 35 4% B & 8 LB, 0.030 ~ 0.263 pm
Fig.4 Pore characteristics of the Wufeng— Longmaxi Formation shale in southwestern Sichuan Basin (backscattering)
a— YangshanyunqiaoYYP15CH1, mineral corrosion large pore; b— YangshanyunqiaoYYP7CHI, pyrite intercrystal pore, 0.408— 10.019 pm;
¢~ YangshanyunqiaoYYP15CHI, organic pore, 0.040—0.330 um;d—Xdlwell, at the depth of 1213 m, almost no organic pores in organic material;
e—Xdlwell, at the depth 0f1236 m, a small quantity of organic pores, 0.042—0.193 pm; f—Xdlwell, at the depth of 1293 m, a small quantity of
organic pores, 0.042—0.531 um; g—Yylwell, at the depth of 3009 m, mineral corrosion pore, organic pore, 0.025—0.493um;h—Yylwell, at the depth
of 3005 m, mineral corrosion pore, organic pore, 0.020—0.282 pm; i—Yylwell, at the depth of 2999 m, organic matter; j—Xd2well, at the depth of
2000 m, mineral corrosion pore, 0.020 ~ 0.120 um;k—Xd2 well, at the depth of 2055 m, organic pore, 0.022—0.162um; I—Xd2well, at the depth of
2000 m, pyrite intercrystal pore,0.030—0.263um
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Fig.7 Two—dimensional seismic profile through the Mugane syncline and projection position of Xd2 well on this profile
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Fig.9 Buried depth contour map of the Wufeng Formation Bottom Boundary in southwestern Sichuan Basin
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Fig.10 Sketch map for favorable areas evaluation of Wufeng—Longmaxi Formation shale gas in southwestern Sichuan Basin
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Table 4 Various parameters of Wufeng—Longmaxi Formation shale gas favorable area in southwestern Sichuan Basin
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