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DISCUSSION ON THE APPLICATION OF THE ROCK
MAGNETIC FABRIC METHOD IN RESUMING
PALEOTECTONIC STRESS FIELD IN SEDIMENTARY BASIN
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of Education, China University of Petroleum, Bejing 102249, China)

Abstract: The quantitative resumption of the paleotectonic stress field in the sedimentary basin has long
been a difficult problem due to the shortage of the stress symbols. In order to probe the feasibility of
using rock magnetic anisotropy to resume the direction of the maximum principle stress of the paleotec-
tonic stress field in sedimentary basin, an experiment has been made at first to investigate the change of
the magnetic anisotropy before and after the rock is slowly pressurized and deformed. After the rock is
pressurized, the magnetic anisotropy parameters of H, P and g increase accordingly, the maximum and
the minimum principal axes of the magnetic susceptibility also change significantly, indicating that the
tectonic deformation process in the shallow formation may exert obvious influences on the rock magnetic
anisotropy. A comparison analysis between the direction of the maximum principal compression stress
determined by the minimum principal axis of magnetic susceptibility and that determined by the tectonic
deformation analysis were then carried out in the northern Tarim Basin. The results show that the two is
roughly consistent, suggesting that, in the area with strongly deformed structures, it is feasible to use
the direction of the minimum principle axis of magnetic susceptibility in determing the direction of the
maximum principal compression stress of the magnetic susceptibility of the paleotectonic stress field in
the sedimentary basins. At last, some related issues such as the applicable scope of this method and the
stage division of the tectonic stress field have been discussed.
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Table. 1 Magnetic fabric parameters of the rock samples being pressurized in the section of Kuqa River, the northern Tarim Basin

[ETiR=2 Ki Ko K; K P E T F L Dy I D, I, Ds Is

A2—5 3.593 3.440 3.382 3.471 1.063 0.974 —0.436 1.018 1.045 261.3 3.2 171.3 1.2 60. 5 86.5
A2—4 3.540 3.390 3.365 3.431 1.052 0.965 —0.705 1.008 1.045 —84.2 0.6 5.9 12.4 182.6 77.5
A2—3 3.496 3.347 3.295 3.379 1.062 0.973 —0.472 1.016 1.045 265.3 2.6 —4.5 1.3 112.7 86.9
A2—2 3.531 3.371 3.329 3.410 1.061 0.968 —0.566 1.013 1.048 —86.6 3.0 3.7 7.2 160.4 82.1
A2—1 3.346 3.200 3.148 3.231 1.063 0.972 —0.467 1.017 1.046 48.1 0.7 —41.8 1.1 171.5 88. 6
A3—5 3.339 3.219 3.174 3.244 1.052 0.978 —0.447 1.014 1.037 107.5 24.5 —1.6 35.7 223.8 44,1
A3—4 6.937 6.608 6.549 6.698 1.059 0.961 —0.691 1.009 1.050 110.6 13.3 16.6 16.2 238.1 68. 7
A3—3 3.564 3.394 3.360 3.440 1.061 0.962 —0.655 1.010 1.050 114.2 12.9 —80.7 76.5 203.4 —3.3
A3—2 3.521 3.367 3.350 3.413 1.051 0.961 —0.798 1.005 1.046 116.7 19.6 3.6 47.5 221.6 35.7
A3—1 3.381 3.243 3.199 3.274 1.057 0.972 —0.504 1.014 1.043 103.7 19.7 3.9 25.4 227.2 56.8
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Table 2 The magnetic fabric parameters of the samples

in the Eogene Kumugeliemu Group of Kelasu Rive Area, the northern Tarim Basin

FEih = Ki Ks K; K P E F L Dy I D, I D3 I3

B5—15 4.017 3.846 3.810 3.891 1.054 0.966 1.009 1.044 126.5 16.9 212.7 —12.2 268.5 68.8
B5—14 4.134 3.966 3.921 4.007 1.054 0.970 1.011 1.042 125.6 15.6 212.4 —11.3 267.7 70.4
B5—13 4.056 3.898 3.831 3.928 1.059 0.978 1.017 1.040 129.2 11.6 217.4 —8.8 —89.1 75.2
B5—12 4.170 3.974 3.923 4.023 1.063 0.965 1.013 1.049 87.7 23.6 —11.2 19.5 223.2 58.4
B5—11 3.834 3.665 3.625 3.708 1.058 0.967 1.011 1.046 109.0 18.0 197.6 —4.5 —85.8 71.3
B5—10 3.988 3.799 3.764 3.850 1.059 0.962 1.009 1.050 123.1 20.6 26.0 18.2 257.8 61.8
B5—9 3.912 3.755 3.731 3.799 1.049 0.966 1.007 1.042 131.1 14.1 218.5 —10.2 —86.3 72.4
B5—8 3.908 3.765 3.721 3.798 1.050 0.975 1.012 1.038 134.2 15.1 220.7 —12.6 —87.5 70.0
B5—7 4.184 4.004 3.966 4.052 1.055 0.966 1.010 1.045 116.5 16.4 22.8 12.2 257.7 69.2
B5—6 4.157 3.979 3.915 4.017 1.062 0.973 1.016 1.045 118.6 20.7 14.5 32.7 235.1 49.7
B5—5 4.087 3.917 3.856 3.953 1.060 0.973 1.016 1.043 136.6 13.3 42.3 17.5 261.9 67.6
B5—4 4.001 3.831 3.778 3.870 1.059 0.971 1.014 1.044 116.9 15.3 22.7 14.8 250.6 68.3
B5—3 4.040 3.866 3.825 3.910 1.056 0.967 1.011 1.045 113.3 18.8 17.7 15.9 250.2  64.9
B5—2 4.051 3.859 3.814 3.908 1.062 0.964 1.012 1.050 89.7 21.5 182.1 6.0 —73.0 67.5
B5—1 4.057 3.878 3.834 3.923 1.058 0.967 1.011 1.046 87.8 23.0 177.3 —1.0 264.8 66.8
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Table 3 Comparison of the direction of the maximum
principal compression stress (6, ) obtained by various methods
in the Kuqa River profile, the northern Tarim Basin
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