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Table 1 Magnetic parameters of rocks
Wm K/ 10 J/(A*m ) SIRM/(A*m V) H/mT
(73) 1721~3459 152+158 2524119 26.49+28.0 26.77+14.72
1. 04 0. 47 1. 06 0.55
141+104 249+73.1 23.4+14.0 27.29+8.48
(20) 0.74 0.29 0. 60 0.31
(53) 153+174 2534132 27.67+32.6 28.26+16. 38
1. 14 0.52 1.18 0.58
1 (14) 2 254~2425 76+119 221+86.7 20.1+18.9 34.57+27.97
1.57 0.39 0.94 0. 81
2 (6) 2 496 ~2585 99116 209+27. 4 17.1+2.2 17.86+3.24
0.16 0.13 0.13 0.18
3 (12) 2 857~3023 100+19 214+54.1 16.9+3.3 25.78+11.43
0. 19 0.25 0.20 0. 44
4 (19) 3 179~3495 2314245 3194184 44.6+47.3 25.72+6. 67
1. 06 0.58 1. 06 0. 26
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Fig. 1 Magnetism of samples changing with depth
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Fig.2 Geochemical compositions of samples changing with depth
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Fig.3 Scatter plots of iromrbearing minerals content changing with depth
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Fig.4 Scatter plots of relations betw een magnetic parameters and hydrocarbon compositions
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Magnetic, Geochemical and Mineralogical Structure and
Significance in Complete Space of Oil and Gas Reservoir:

Implications for Formation M echanism of ” Chimney Effect”

LIU Qing-sheng', LI Hai-xia', WANG Fang', TIAN Zhi', WANG Aihong', CHAN Long-Sheng’,
ZHANG Shuang-xi*, XIA Xiang-hua’, CHENG Tong-jin’
(1. Department of Geophysics, China University of Geosciences, Wuhan 430074, China; 2.Department

of Earth Sciences, The University of Hong Kong, Hong Kong; 3. Institute of Petroleum Geochemistry,
SINOPEC, Hefei 230022, China)

Abstract: Magnetic measurements of rocks in an oil and gas-bearing well located on the margin of an oil
and gas field, southern Songliao basin, show that the rocks there are characterized by the conspicuous magnet-
ic anomalous structure. The magnetic susceptibility anomalies ( k), for example, are classified as two cate-
gories: the high intensity (> 400X 10 °) and the moderate intensity (&: 100X 10 °— 150X 10 °) on the
low background magnetism. As shown in the interpretation of the logging references and the geochemical
analysis, the strong magnetic anomaly islocated mainly in the dry layer at the bottom of the sampling intersti-
tial positions. Few sam ples are located in the oil and gas display layer in the shallow part of the field. The in-
termediate magnetic anomaly is located in the oil and gas display layer at the depth around 2 700 meters. The
correlation between the magnetism and geochemical compositions shows a positive correlation between geo-
chemical compositions Ci, C2 and magnetic intensities parameters (1. e. susceptibility K, saturation magnetiza-
tion J and saturation isothermal remnant magnetization S/RM), but a negative correlation between geochem-
ical compositions C;, Cz and intrinsic coercivity in the rocks of the oil and gas-bearing layers. However, these
correlations are not found in dry layers. The analysis of the iron-bearing mineral compositions indicates that
the major iron-bearing minerals in the rocks are magnetite, maghemite, hematite, pyrite and siderite. In par-
ticular, the maghemite distributes mainly in the oil and gas-bearing layer with the intermediate magnetic in-
tensity. But the magnetite with the iron contents of 12.5% distributes mainly in the dry layer at the bottom.
The correlations in contents betw een maghemite and hematite and betw een pyrite and siderite indicate that the
authigenous maghemite may have originated largely from the autochthonous hematite and pyrite. It can be in-
ferred that the maghemite, whose magnetic intensity is weak-inclined in the rocks of the oil and gas-bearing
layer, is a product of the hydrocarbon alteration, providing us with some new evidence for the complete-space
formation mechanism of the hydrocarbon micro-percolation effect (or chimney effect) .

Key words: hydrocarbon alteration; secondary magnetic mineral; rock magnetism; geochemistry; miner-

alogy; oil and gas reservoir.



