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Abstract

The direction and law of fluid migration is an important part of oil and gas migration methods and
paths, only to establish the migration model, which is more effective in guiding oil and gas explo-
ration. The study area is the bubble sandstone of the Mingshan formation in the north-west Wing
of the Ma Linyan syncline, and lithologic characteristic is sandstone and mudstone layer for alter-
nating beds, with red brick’s middle-thick layer sandstone in the syncline wing, interbedded with
thin mudstone; and the brick red mudstone in core location of syncline, intercalated with siltstone
and fine sandstone. The migration pattern of pore fluid in the Mingshan formation is not clear in
internal syncline, through the analysis of the mudstone fracture filling characteristics and ele-
ments, we can understand the relationship between the fracture and the fluid, and studied the
traces of fluid migration, we can realize the fluid migration times and migration laws, to establish
a fluid transport model in the mudstone in syncline. Research shows that the fracture of mudstone
layer in this region is the overall development, and fluid migration regularity is that the stress of
syncline wing formation is smaller, less cracks, bedding direction of fluid migration; the stress
distribution of crack in the middle syncline is big and arachnoid, fluid migration along the arach-
noid channel; core formation stress is large and concentrated, cracks show in the cross shaped,
and the fluid migration along cross shaped crack channel.
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VG 2 b AR BR ) Ll R Bl 2, A7 T 7 K R A T SO e ARG LA Bk b, DY) 2k
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Figure 1. The plane position map of Western Sichuan Basin (According to Li
Zhongquan et al. 2011, there are modifications)
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Figure 2. Fracture morphology in first type mudstone (measured fifteenth layer, mirror South East) (a), frac-
ture morphology in second type mudstone (measured thirty-eighth layer, mirror South East) (b), fracture
morphology in third type mudstone (measured fifty-fourth layer, mirror Xiang Nandong) (c)
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Figure 3. Calcite grains (measured forty-fourth layer, mirror South East) (a) and gypsum fillings (measured forty-eighth
layer, mirror South East) (b) in mudstone fractures
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Table 1. Characteristics of fracture and filling materials
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Table 2. Main trace element contents (unit: ppm)
®2 ETEMBAREIERENM: ppm)

_ P \Y% Cr Zn Sr Ba Al,O4 CaO K20 MgO Na,O
TR
25B1 17.61 25.96 10.42 99.13 760.63 14,6268 470,424  2842.74 5788.5 1042.44
35B1 26.73 15.43 7.28 71.94 302.44 10,2714 479,298 1781.94 4875.6 1047.54
38B1 9.20 12.87 8.77 124.28 152.92 5659.98 502,962 1388.22  2918.22 938.196
42B1 77.46 45.96 66.74 155.25 279.13 86,520 241,080 18,1458 34,3455  4609.44

46B1 24.25 16.93 38.81 286.13  55,874.89 20,859 193,290 3543.48 7532.7 843.912
48B1 11.85 14.82 25.82 128.46 974.87 46,899.6 377,094 290598  18,007.5  1564.92
50B1 52.60 17.33 20.90 241.01 909.70 20,685 464,205 4019.82  9623.25 1542.24
52B1 92.51 36.54 49.88 293.47 2509.84 77,7525 239,085  16,646.4 23,604 6258.6
55B1 31.40 23.44 28.08 237.60 579.52 50,967 334,215 10,261.2 15,0675  6691.68
57B1 90.27 54.11 59.52 237.66 117477 114,555 127,785 25,806 34,3035  9000.72
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Figure 4. The intersection point map of CaO-V (a) and CaO-Sr (b)
[ 4. CaO-V ZFEXSHUAE (2)A CaO-Sr & E XS E A E ()

Kt A A X N RIS 8 i AR AT A2 = AN B — AN Uk Ca & B AR K 7E 350,000~500,000 ppm,
V EEAFATE 8~22 ppm, Sr & EARTE 70~120 ppm; 2B MR Ca & EARLLE 250,000~450,000 ppm,
V & BALAE 22~48 ppm, St & AL AE 150~250 ppm; 55 =AMYYK Ca & EAE L F 100,000~220,000 ppm,
V & EALLE 75~90 ppm, Sr & EARLAE 250~300 ppm.
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Figure 5. The stress direction pattern at the beginning of syncline structure form
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Figure 6. The stress direction pattern in the early stage of syncline structure form
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