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A Stress Inversion Procedure for Automatic Recognition of Polyphase Fault Slip Data Sets
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Abstract The presence of polyphase fault slip data caused by the variability of tectonic stress fields in the geological history is a ge-
neral problem in stress inversion. Algorithms previously presented for separation of polyphase fault slip data sets are based on hard
subdivision and underestimate the intrinsic nondeterminacy of data. In some of these algorithms the classic algorithm for one-phase
fault slip data is embedded. In Fry's 1999 sigma space the vectors of one-phase fault slip data must have a linear tendency whe-
reas the vectors of polyphase data have multiple linear tendencies. The authors herein apply modern fuzzy clustering analysis to detec-
ting the linear structures of fault slip data. The algorithm used here considers the nondeterminacy of data and hence can overcome the
shortcomings of existing algorithms. It is automatic direct and effective and needs less running time.
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min XAXT 1 1 Fry 1999
s 1 xxT =1 Table 1 Fault slip data in example 1 after Fry 1999
A X
A
1 283 86 12 18
6 2 110 35 20 6
3 89 32 9 7
1 k¢ c,0 4 147 36 200 15
k 2 h=0 g, 5 45 47 328 13
2 o 6 wil h 6 360 90 270 8
h
Uy 4 5 6 7 50 66 325 12
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Table 2 Results of the application of our method and of the moment method Fry 1999 to example 1
o ° o) ° 03 °
$ W %
359.0 2.0 263.0 73.0 90.0 17.0 4.0 100.0
1.0 1.1 267.0 74.7 91.3 15.3 3.8 100.0
1 133.5 37.0 231.8 10.9 355.4 50.8 0.7 42.9
2 181.0 0.2 271.8 56.6 90.9 33.4 5.8 57.1
¢ oy—0, 03703 w 2
2 w
1 24 5 136 2
” « "
1 3
1 5 O 45°  85° 0°~
1 60° &)
1 2
3 3
3.2 2
20 1
Mante Carlo 3
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Table 3 Results of the application of our method to example 2
o oy 03
¢ F W %
1 180.0 10.0 89.0 5.7 329.9 78.5 2.0 — 33.33
2 140.0 5.0 235.0 44.9 45.0 44.7 2.0 — 33.33
3 100.0 1.0 195.0 78.7 9.8 11.3 2.0 — 33.33
1 1 165.5 3.9 257.5 27.3 67.9 62.4 2.0 — 100. 00
1 182.6 10.5 91.0 8.8 321.8 76.3 2.3 0.89 58.33
’ 2 314.1 10.2 221.9 11.7 84.2 74.3 21.5 0.89 41.66
1 180.0 10.0 89.0 5.7 329.9 78.5 2.0 1.00 33.33
3 2 140.0 5.0 235.0 44.9 45.0 44.7 2.0 1.00 33.33
3 100.0 1.0 195.0 78.7 9.8 11.3 2.0 1.00 33.33
1 303.7 0.0 213.7 0.0 0.0 90.0 13.2 1.00 1.66
2 180.0 10.0 89.0 5.7 329.9 78.5 2.0 1.00 33.33
) 3 140.0 5.0 235.0 44.9 45.0 44.7 2.0 1.00 31.66
4 100.0 1.0 195.0 78.7 9.8 11.3 2.0 1.00 33.33
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Fig. 1  Lower-hemisphere equal-area projection of simulated NS EW
fault slip data in example 2. Unfilled half-filled and fully-filled
circles represent the normal to fault planes in the category of .
prescribed subset 1 2 and 3 respectively. Short lines with an Etchco-
end in the circle center represent the plunges of fault striations par Etchecopar 1981
1 4 198
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Table 4 Results of the application of our method to example 3
28] ° g2 g3
¢ F W %
1 1 53.4 9.3 144.4 5.7 265.6 79.1 2.11 — 100.0
1 166.7 0.7 256.9 16.1 74.5 73.9 1.51 0.82 50.00
2
2 72.2 4.2 230.7 85.5 342.0 1.7 110.93 0.82 50.00
1 351.1 2.9 260.6 11.2 95.5 78.4 2.46 0.78 29.29
3 2 73.4 5.8 175.3 64.0 340.6 25.3 12.27 0.78 37.87
3 59.4 3.4 149.8 7.1 304.0 82.1 0.52 0.78 32.82
1 78.7 12.0 199.3 67.4 344.5 12.8 12.78 0.74 30.30
2 339.0 2.3 248.0 23.1 74.4 66.8 0.59 0.74 29.29
4
3 227.0 3.6 136.7 6.0 347.9 83.0 1.27 0.74 19.69
4 52.8 28.5 148.1 9.7 255.0 59.6 1.03 0.74 20.70
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