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Mathematical geology anomaly extraction for soil geochemistry in Xie Yong-gui
family farm area of Arun Banner, Inner Mongolia

LIU Bo', QIAO BaoCheng?, JIANG ZhiMin' and LI HaiDong’
(1 No. 208 Geological Party, Bureau of Nuclear Industry, Baotou 014010, Inner Mongolia, China; 2 Inner Mongolia Exploration
Institute of Geology and Mineral Resources, Hohhot 010010, Inner Mongolia, China; 3 Inner Mongolia Mining Development
Limited Liability Company, Hohhot 010010, Inner Mongolia, China)

Abstract

Mathematical geology was employed to analyze the data obtained in 1:10 000 soil geochemical survey in the
Xie Yong-gui family farm in Arun Banner, Inner Mongolia. It is concluded that the anomalies are mainly con-
trolled by mineralization along the contact zone between the argillite, sandy slate and the andesite rock body in
the middle-lower Devonian Nigiuhe Formation. Cluster analysis of the soil geochemical data obtained from the
Xie Yong-gui family farm area shows that ten kinds of trace elements can be grouped into three categories, i.e.,
(1) Cu, Ag, Au, Asand Mo; (2) Pb, Zn, Bi, Hg; (3) Sb. The first category reflects a combination of indica-
tor elements of quartz-vein or altered rock-type mineralization, and the second category indicates the combination
of medium-temperature ore-forming elements. Using element factor scores of trend surface analysis, the authors
extracted anomalies in the Xie Yong-gui family farm area of Arun Banner and also extracted residual anomalies
which reflected local anomaly changes. Then, the adding method was used to conduct mapping. Four anomaly

target areas were delineated in this study, i.e., I, II, Il and IV, which seem to be the key areas for the ex-
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ploration of quartz vein type and altered rock type gold deposits.
Key words: geology, cluster analysis, factor analysis, trend surface analysis, soil geochemical survey, geo-

logical anomaly
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Fig. 1 Simplified geological map of the Xie Yong-gui family farm area of Arun Banner
(modified after Geolgical Brigade No. 208 Burea of Nuclear Industry; 2012
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Fig. 2 Contour map of Au, Ag, Cu, Mo and As anomalies and geological map of 1:10 000 soil geochemical survey
in the Xie Yong-gui family farm area
1—Middle-Lower Devonian Nigiuhe Formation: 2—Adesite rock body: 3—Granodiorite body: 4—Quartz porphyry: 5—Aplites 6—Quartz vein:
7—Geological boundary
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Table 1 Pearson correlative coefficient matrix between Cu As Mo Au Ag
the elements in the Xie Yong-gui family farm area F1
Au Az Cu Pb Zn Mo Sb Bi As Hg - F2
Au 1.00 Bi Pb Zn Hg
Ag 0.49 1.00
Cu 0.47 0.61 1.00
Pb  0.40 0.57 0.24 1.00
Zn  0.37 0.44 0.74 0.67 1.00 Ag Mo
Mo 0.47 0.87 0.72 0.58 0.52 1.00 0.87 Cu As 0.82 Au Cu As Mo
Sb 0.21 0.2 0.23 0.24 0.23 0.21 1.00
Bi 0.26 0.48 0.44 0.60 0.74 0.56 0.22 1.00 Ag 0.40
As 0.60 0.50 0.82 0.40 0.36 0.67.0.25 0.31 1.00
Hg 0.06 0.36 0.07 0.51 0.32 0.28 0.21 0.65 0.00 1.00
2
3.2 Table 2 Rotated factor loading matrix for the Xie
Yong-gui family farm area
F1 2 F3
Au 0.528 —0.035 —0.041
Ag 0.520 0.322 —0.308
Cu 0.721 0.073 0.156
Pb 0.126 0.753 0.009
Zn 0.319 0.516 0.257
Mo 0.622 0.320 -0.196
KMO Sh -0.012 0.055 0.860
0.686 Bartlett 0 b 0.079 0815 0050
As 0.718 —0.055 0.097
1% 0 . .
g 0.310 0.592 0.196
6237 R hy 2.630 1.630 1.010
F1 36.31% F2 % 36.310 62.570 72.690
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Table 3 Factor scores coefficient matrix for the I 01 m N
Xie yong-gui family farm area
F1 F2 F3
Au 0.260 —0.081 —0.043 3
Ag 0.216 0.096 —0.304
Cu 0.339 —0.042 0.139
Pb —0.028 0.372 0.028 4
Zn 0.092 0.234 0.255
Mo 0.264 0.087 -0.194
Sh —0.020 0.052 0.852
Bi 0.059 0.410 0.066 -
As 0.353 —-0.109 0.086

Hg -0.218 0.335 -0.176
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Fig. 4 Residual anomaly maps of F1, F2 factor score of the soil geachemical survey in the Xie Yong-gui family farm area
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Fig. 5 Maps of superimposed anomalies of residual factor scores and anomaly target of soil geochemical survey in the Xie
Yong-gui family farm area
1—Middle-lower Devonian Nigiuhe Formation; 2—Adesite rock body: 3—Granodiorite body: 4—Quartz porphyry: 5—Aplites 6—Quartz vein;
7—Geological boundary; 8—Residual anomaly map of F1 factor score; 9—Residual anomaly map of F2 factor scores 10—Predicted target and its
serial number
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