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Contour map of the upper section of the 2nd member of the Kongdian Formation in the Weibei sag
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(a)—Contour map of the thickness of the upper section of the 2nd Member of the Kongdian Formation; (b)—contour map of the thickness

of the shale in the upper section of the 2nd Member of the Kongdian Formation; (c¢)—contour map of organic carbon content of the upper

section of the 2nd Member of the Kongdian Formation; (d)——contour map of vitrinite reflectance in the upper section of the 2nd Member of

Kongdian Formation
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Fig. 2 Statistics diagram of cycl well anisotropy direction
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Table 1 X-ray diffraction full rock mineral composition analysis table

e~ X g &a0 Y/ 0D
e kA | BRA | A | BxsfA | ERE | R | R | SRAasa | BTy | Rtey
y049 27.1 - 5.1 15.1 - 2.5 2.9 - - 52.7 47.3
055 28.8 1.9 9.9 5.4 L1 - - - - 47.1 52.9
y061 29.2 2.7 8.8 1.2 - - - - 1.5 43.4 56. 6
y063 29.4 3.1 8.9 0.8 - - - - 1.6 43.8 56. 2
y066 34.8 4.2 12.5 1.2 2.2 - 4.4 - - 59. 3 10. 7
y070 30.3 2.4 10. 1 0.8 1.9 - 1.8 - - 47.3 52.7
y074 37.2 3.6 16 - - - 5.1 - - 61.9 38.1
y076 36.1 5 18.1 - - - 4.7 - 1.3 65. 2 34.8
y078 32.7 2.9 10. 8 - - - 5.1 - 1.3 52.8 47.3
y081 31.1 1.9 8.4 - - - - 5.1 - 46. 5 53.5
-5 {H 31.7 2.8 10.9 2.5 0.5 0.3 2.4 0.5 0.6 52.0 48.0

R R

v
HV | HFW |mag 01| det| WD — p— | HFW |mag O] det| WD |
20.00 kV/| 256 pm | 1 000 x |ETD|12.6 mm — 20,00 kV|85.3 pm| 3 000 x |ETD |11.4 mm|
: - 7 P .

0 v 128 i 30303 €70 143
20.00 kV|32.0 ym| 8 000 x | BSED [15.6 mm| = 20.00 kV| 128 pm | 2 000 x |ETD|14.8 mm
o s 2 sy
B3 Hfmsm T Mg REEL
Fig. 3 Micro-crack development under scanning electron microscopy

(a)—1000 55N WUREE ; (b)—3000 81 T R EE ; (00— 8000 5 BE T fZK4E (2000 5 5L T 47 ) ) iR 3R 4%

(a)—Micro crack in 1000 times scanning electron microscope; (b)—Micro crack in 3000 times scanning electron microscope;

(¢)—Micro crack in 8000 times scanning electron microscope; (d)—Micro-crack between minerals under 2000 times scanning electron microscope
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Fig. 4 Triangle diagram of mineral contents in the upper section of the 2nd Member of Kongdian Formation
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Bt £7 (Gomis-Yagues et al. , 2000; Han Zhiyong et
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M
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Table 2  Analysis result of X-ray clay mineral composition

Be X AR 09 ()
e |(P/FRE| FHA | WA | SRA | BEW
/s It K C s
y049 73 21 5 n =
y061 55 29 3 g 15
y066 55 25 1 9 15
y074 50 28 15 7 15
-2 {H 58 26 9 7 15
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LA AR B TUS MEPE 2T R WS 2
#A A (Ren Yan et al. , 2018; Zhong Cheng et
al. , 2019),
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cycl I 2 HFE G E A ) I EUE W 1 1R
e — R TE 0. 64 X 10" MPa~0. 72 X 10" MPa, ‘¢4
B 0. 68X 10" MPa; JHIHA L V- BI{E A 0. 35, 2Lk
T 3 R R A 2 AR R G R B I TR R — R
My BB S, ARIA A LGS eyel JF ot 580 e 1k 45 BCR
6. 200, B AIK T B A Ay 40 DX A T 1 S 1 M i A
54.1% (Wang Zhigang, 2014), \ 17 KA & 5100
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I ) P A A 2 R R LR R A 5 A1 BT A1
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Abstract

The upper shale in the Second Member of the Eocene Kongdian Formation is a good shale gas reservoir
in the Weibei Sag, Jiyang Depression. In order to understand the feasibility of shale gas reservoir
fracturing in the upper member of the Second Member of the Kongdian Formation, based on core
observation, organic geochemical analysis, logging. scanning electron microscopy analysis, X-ray
diffraction, rock mechanics test analysis, this article studied the lithologic characteristics and organic
ground of the upper section of the second section, geostress characteristics, fracture development
characteristics, mineral content characteristics, rock mechanics characteristics, brittleness index, etc. of
the Kongdian Formation chemical characteristics. The results show that the thickness of the shale in the
upper member of the Second Member of the Kongdian Formation in the Weibei Sag is 40~160 m, the mud-
to-earth ratio is greater than 70%, the organic carbon content is generally 1% to 3%, and the vitrinite
reflectance is 0.78% ~1.04% ; the type of kerogen is mainly type 111, and the average desorption gas
content on site is 1. 2 m*®/t; the maximum horizontal principal stress direction is near east-west direction;
the crack develops in mudstone, the micro-crack extends along the mineral gap, and connectivity is good;
brittle mineral content is 43. 4% ~65. 2%, rock brittleness index calculated from brittle minerals is 42. 5%
~ 64.7%, brittleness is strong, clay mineral content is 34.8% ~ 56.6%, and water sensitive
montmorillonite is seldom; rock brittleness index obtained by rock mechanics calculation is about 6%,
showing poor brittleness. In summary, the shale gas reservoir in the upper member of the second section
of Kongdian Formation in the Weibei Sag has good compressibility, and is beneficial to fracture

transformation, but there are also certain risks.

Key words: feasibility of fracturing; shale gas reservoir; Second Member of the Eocene Kongdian

Formation; Weibei Sag; Jiyang Depression



