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Application of robust estimation methods to anomaly appraisal of
stream sediment survey in Xinhure area, Inner Mongolia
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Abstract

With several robust estimation methods based on Visual C and SPSS, the authors made a robust estimation
of the location and scale of the Au element data from the 1:50 000 stream sediment survey in Xinhure area on the
northern margin of the North China craton, and compared the results with those of the conventional approaches.
It is shown that, for the skew distributional data, the robust estimation methods can better reflect the size and
shape of the anomaly, especially the large-size weak anomaly, than the conventional approaches. It is held that
the robust estimation methods should be taken into full consideration in the anomaly appraisal of geochemical sur-
vey. The ore-prospecting targets in this area are also pointed out in this paper.
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Fig.1 Regional geological sketch map of Xinhure area modified from Geological Map of Baiyun Obo Region
at the scale of 1:200 000
1—Quaternary alluvium-diluvium 2—Neogene basalt 3—Volcanic tuff of Jurassic Bainuyangpan Formation 4—Carbonaceous slate of Mesopro-
terozoic Baiyun Obo Group 5—Late Variscan potash feldspar granite 6—Late Variscan quartz diorite 7—Mliddle Variscan biotite granite
8—Middle Variscan granodiorite 9—Late Caledonian plagioclase granite 10—Silicification 11—Gold deposit spot  12—Inferred fault

13—Reverse fault 14—Mylonitization zone 15—Geological boundary 16—Unconformity

90 % 50% 1
Ag 0.03x10°° Table 1 Detection limit and eligibility of tested elements
1 %
o) Au 0.3x107° 100
Ag 0.03x10°° 52.3
2 Cu 11076 94.5
10g 650C 1 Pb 1x10 6 99.9
) . 7n 3x10°° 95.7
L1 20~ 40 min As 0.5%10° 100
650°C Sh 0.2x10°6 100

Bi 0.1x10°% 100
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Table 2 Method and precision of element analysis Table 3 Statistics of Au normal distribution test
WP1 Au K-S 32.703 10.556
AFS-2202a As Sb Bi 0.000 0.000
WP-2L.  Ag Cu Pb Zn 14.489 2.572 0
241.473 12.169 0
K-S a=0.05
oW
4
Table 4 Location and scale estimation of Au
5%a Andrews Huber Huber
1.63 0.87 0.80 0.90 0.77 0.82 7.32 0.54 0.08
Huber ¢=1.339 Andrews ¢=1.340 107°
5
Table 5 Estimated background and threshold values of Au
2.4
Huber 0.82 0.08 1.00 Visual C
1.63 7.32 16.00 4 4
Huber ¢=1.339 1077
5% a An-
2.3 drews  Huber
Huber
100 %
2.5
2
2535 SPSS 5 Au Au
3 2 3 2
3
K-S 2 3 2
a=0.05
3
2
1982 2004
2
1
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Fig.2 Au anomaly contour map of stream sediment survey based on Huber method

1 6
135 Table 6 Statistics of Au values in strata and granites
135 X S Cv

1.216 3.548 2.918 29

2.323 10.905 4.695 1101
1 1.277 5.477 4.289 1142

2 3 X S 10*()
2
3.1
2001
Au
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Fig.3 Au anomaly contour map of stream sediment survey based on simple average method

600 km?

1994
3.3

2005

2003
2001

3.4

30



34

2006

km

-9

6~10 km

4
Zn

>10 X

9 As

References

Ahrens L H and Aubrey K V. 1954. The lognormal distribution of the
elements ] . Geochimica et Cosmochimica Acta 5 2 49~73.

Geology and Mineral Resource Bureau of Inner Mongolia Autonomous
Region. 1991. Regional geology of Inner Mongolia Autonomous
Region M . Beijing Geol. Pub. House. 25~105 in Chinese .

Han YW MaZD ZhangHF ZhangBR LiFL Gao S and Bao Z
Y. 2003. Geochemistry M . Beijing Geol. Pub. House. 1~139

in Chinese .

He X W Guo W and Hu J. 1997. Study on the soil sampling using ro-
bust variance analysis J . Chinese Journal of Analytical Chemistry
25 3  253~257 in Chinese with English abstract .

Hou J R Huang ] X Wu Y P and Zhang S Q. 1994. Theoretical analy-
sis of nonparametric and multivariate geostatistics and its application

M . Beijing Metallurgical Industry Press. 1~102 in Chinese .

Howarth R J and Earle S A M. 1979. Application of a generalized power
transformation to geochemical data J . Journal of the International
Association for Mathematical Geology 11 1 45~62.

Kou Y C. 2001. Attention to the weak anomaly investigation in regional
geochemical surveying ] . Geology Geochemistry 29 3 175~
178 in Chinese with English abstract .

Pan T and Sun F Y. 2003. Evaluation of regional geochemical anomalies
with big area low concentration zoning as exemplified by the dis-
covery of Dulenggou Cu-Co deposit ] . Geology Geochemistry 31

3 39~42 in Chinese with English abstract .
Rammsey M H Argyraki T and Thompson M. 1995. Estimation of
sampling bias between different sampling protocols on contaminated
lands ] . Analyst 120 1353~1356.
Shen H F. 1982. The course for the theory of probability M . Beijing
Higher Education Press. 1~93 in Chinese .
Sun S Z. 2000. Nonparametric statistics M . Beijing Beijing Universi-
ty Press. 178 ~188 in Chinese .
Thompson M and Magurie M. 1993. Estimating and using sampling pre-
cision in surveys of trace constituents of soils J . Analyst 118
1107~1110.
Wang X. 2005. Nonparametric statistics M . Beijing China Renmin
University Press. 28~61 in Chinese .
Wang X Q. 2001. Geochemical patterns and their geneses J . Mineral
deposits 20 3 216~222 in Chinese with English abstract .
Xie X J. 1999. Exploration geochemistry in the 21st century M . Bei-
jing Geol. Pub. House. 61~69 in Chinese .
Xue W. 2004. Method and application of statistical analysis for SPSS
M . Beijing Publishing House of Electronics Industry. 1~ 232
in Chinese .

Zhao P D. 2004. Quantitative geoscience methods and its applications
M . Beijing Higher Education Press. 11~35 in Chinese .



25 1 35
J. 31 3 39~42.
.1982. M . . 1-93.
. 2000. M . . 178~
. 2003.
188.
M . . 1~139.
. 2005. M .28~
. 1997. J.
61.
25 3 253~257.
. 2001. J. 20 3 216
. 1994.
~222.
M . .1~102.
.1999. 21 M .
. 2001. J.
. 61~91.
29 3 175~178.
. 2004. SPSS M .
. 1991. M .
. 1~232.
. 25~105.

. 2004. M .

. 2003.

11~35.



