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PALAEOMAGNETIC ORIENTATION OF CORESAND ITS
APPLICATIONSFOR INSITU STRESSMEASUREMENTS

HOU Shouxin, TIAN Guorong
Langfang Branch of Research Institute of Petroleum Exploration & Development ,Guanghan
Schan 065007

Abstract[d A core from acertain depth is marked with a master orientation line (MOL) , and
Is made into standard samples, which are used in palacomagnetic tests and differential strain
anaysis (DSA) in the laboratory. The original orientation of the core in the formation can be
obtained by magnetic cleaning test, magnetic parameter measurement and data processing.
Differential strain analysis (DSA) method , which is used to determine the direction of the
maximum principle stress with respect to the master orientation line, is combined with the
results of magnetic tests to define the direct of the maximum principle stress in the area.

K ey wor ds] palaecomagnetism [ orientation] magnetic cleaningl] Differential strain
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Fig.1 Preparation of
palaeomagnetic core sample
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Fig.2 Coordinate system of
palaeomagnetic core sample
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Table 100 Data in thermal demagnetization process

000 OO0Oog | Xoo YU O 00 (OD0O0O0O (OO0 D00

000 |emu/10-6 |emu/10-6 |emu/10-6 | emu/10-6 |O0° O |O0° O
411U 630 -0.264 -3.14 2.48 4.01 265.20 | 38.19
411D 630 -1.54 -1.27 3.05 3.65 219.51 | 56.80
412U 630 -2.85 1.99 3.81 5.16 145.06 | 47.61
412D 630 -1.06 -0.530 -1.99 2.31 206.63 | -59.23
413U 630 -2.26 -1.35 2.00 3.30 210.90 | 37.21
413D 630 -2.47 -0.988 2.29 3.51 201.83 | 40.82
414U 630 2.17 -3.07 1.81 451 227.99 | 23.62
414D 630 -3.28 -1.61 2.20 4.26 206.17 | 31.04
415U 630 -3.76 -1.41 2.62 4,79 200.52 | 33.08
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415D 630 -2.10 -4.34 3.07 5.71 244.16 | 32.49
422U 630 -2.54 -2.01 -0.183 3.25 218.40 | -3.22
422D 630 -1.91 -1.28 1.83 2.94 213.91 | 38.49
411U 680 -1.80 -3.12 3.74 5.20 240.08 | 46.10
411D 680 -1.01 -0.544 1.52 1.90 208.41 | 53.03
412U 680 -1.67 -3.76 0.297 4.13 246.06 | 4.13
412D 680 -1.71 -1.58 2.31 3.28 222.71 | 44.82
413U 680 -0.595 -1.05 1.46 1.90 240.52 | 50.40
413D 680 -1.41 0.0726 1.54 2.09 177.04 | 47.53
414U 680 -1.94 -2.48 2.21 3.84 232.01 | 35.05
414D 680 -1.03 -5.00 1.58 5.35 258.31 | 17.22
415U 680 -2.83 -1.67 2.10 3.90 210.57 | 32.58
415D 680 -0.80 -2.55 2.04 3.36 252.59 | 37.34
422U 680 -2.93 0.956 1.43 3.40 161.94 | 24.83
422D 680 -1.33 -2.47 2.17 3.55 241.69 | 37.73
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Fig.3 Demagnetization
of a single sample
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Fig.4 Orthogonal perspective view
of a single sample measurement
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Fig.500 Wulff grid chart of a single
sample measurement
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Table 200 The results of characteristic remnant magnetization measurements
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Fig.6 Core sample
preparation for DSA
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Fig.7 Strain coefficient

and confining pressure
of a core sample
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Table 31 Strain values of DSA

) VARRN YzO O Xy O
€1 €9 € 3 €4 € 5 € 6 € 7 € g €9

MO g

0.0049 |0.00394 (0.00333 {0.00751 |0.00671 |0.0050 |0.00483 |0.00454 |0.00491
6 0.021 |0.0378 | 0.0511 | 0.0515 | 0.0419 |0.0204 | 0.0223 | 0.0229 | 0.0214
6 - |0.01691 |0.03386 |0.04777 |0.04399 (0.03519 |0.0154 [0.01747 |0.01836 |0.01649
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Table 400 Direction cosine results of DSA

0d oo 0o

O |0 € 11 € 2 € 33 €11 | €2 € 33

[
| 10.057487 | 0.513983 |-0.855841 |a |86.7° | 59°  |148.8°
B

1# | m {0.179322 |-0.848679 |-0.497672 79.7° (148.1° |119.8°
[J | n |0.982109 | 0.124891 | 0.140922 |y |10.9° |82.8° |81.9°
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[0 10 Harikrishan R & Hareland G.Prediction of minimum principal In-situ stress by
comparison and verification of four methods[J JOI .SPE 29258.

[1 20 Hallwood E A & Ding F.Palaeomagnetic reorientation of cores and the magnetic fabric of
hydrocarbon reservoir Sands[J JOI . Geological Special Publication 199501 (98)[J 24501 258.
[130 Rolph T C.Viscous remanent magnetization[] a tool for orientation of drill cores] JOI .
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