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Statistics
Au Ag Al As Ba Be Bi Ca

Mean 14.54 | 0.22 | 55779.04 | 176.51 | 382.07 | 1.15 | 0.43 | 23278.88
Median | 5.00 | 0.20 | 66123.00 | 48.55 | 357.50 | 1.30 | 0.43 | 17623.00

Std.
Deviation 33.49 | 0.10 | 2595258 | 777.30 | 330.06 | 0.53 | 0.04 | 19530.25

Variance | 1121 | 0.01 | 67353656 | 604190 | 108939 | 0.28 | 0.00 | 38143080

Skewness | 3.98 | 4.54 -0.83 8.13 3.00 063 -1.98 1.91
Std.
Errorof | 0.28 | 0.28 0.28 0.28 028 | 0.28 | 0.28 0.28
Skewness
Kurtosis | 15.40 225'1 085 | 67.69 | 11.15 | 0.69 1%'4 471
Std.

Error of 0.56 | 0.56 0.56 0.56 0.56 0.56 | 0.56 0.56
Kurtosis

Minimu- | 400 | 013 | 482100 | 190 | 4000 | 020 | 0.20 | 0.4
Maximu 17(‘;3'0 0.80 | 87434.00 | 6584 | 1882 | 2.90 | 0.50 107%64'0
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Statistics
Cd Ce Co Cr Cu Fe K La
Mean 52.40 3299 |41.44 | 680.21 | 27.18 | 55217.51 | 13292.14 | 25.76
Median 0.28 38.00 | 1850 | 62.00 | 24.50 52915 13902 19
D S.td'. 42742 | 15.16 |41.30 | 979.06 | 13.28 16231 8891 71.79
eviation
Variance | 182686 | 229.73 | 1705 | 958560 | 176 | 263458612 | 79060574 | 5154
Skewness 8.48 -0.66 1.24 1.25 2.62 -0.07 1.96 8.33
Std. Error
of 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
Skewness
Kurtosis 71.93 -0.67 | -0.27 | 0.06 9.45 1.31 9.45 70.27
Std. Error
of 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56
Kurtosis
Minimum | 0.23 0.22 4,00 | 18.00 | 5.00 11.00 1040.00 | 3.00
Maximum | 3628 60.00 138 3037 86 98953 59533 623
P sWodls 3l Juolo hmogi ol slayiolyly ¥-F Jgu
Statistics
Li Mg Mn Mo Na Ni P Pb
Mean 20.57 | 19299.26 1678.01 | 1.13 | 5536.21 | 546.96 | 563.00 | 47.99
Median 21.50 | 11128.50 1000.00 | 1.12 | 5531.00 | 44.00 |578.00| 24.00
D S.td'. 10.04 | 15714.13 5574.33 | 0.10 | 3657.79 | 839.36 | 308.95 | 46.89
eviation
Variance | 100.90 | 246933736 | 31073120 | 0.01 | 13379414 | 704519 | 95452 | 2198.97
Skewness | 0.01 0.92 8.43 0.38 0.07 1.22 1.98 1.72
Std. Error
of 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
Skewness
Kurtosis | -0.32 -0.81 71.37 -0.02 -1.31 -0.41 8.08 2.08
Std. Error
of 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56
Kurtosis
Minimum | 2.00 2.00 482.00 0.92 0.98 11.00 |109.00| 11.00
Maximum | 45.00 47738 48222 1.38 12172 2257 2016 | 192.00
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Statistics

S Sb Sc Sn Sr Th Ti
Mean 734.97 2.59 13.72 | 3.29 | 106.96 | 8.60 | 415351 | 5.46
Median | 447.00 1.06 14.10 | 3.20 | 103.50 | 9.20 | 4625.00 | 2.00
Std.
Deviation | 169357 4.18 367 | 059 | 76.07 | 255 | 2189.78 | 28.40
Variance | 2868192 | 17.46 13.48 | 0.35 | 5787 | 6.48 | 4795148 | 806.36
Skewness | 8.06 2.54 -0.47 | 597 | 253 | -0.60 | -0.46 8.48
e lmor | 0.28 028 | 028 | 028 028 | 028 | 028 | 028
Kurtosis | 67.05 4.99 057 |4469| 1288 | -023 | -096 | 71.91
Std. Error
of 0.56 0.56 056 | 056 | 0.56 | 0.56 0.56 0.56
Kurtosis
Minimum |  7.00 0.82 099 | 250 | 3.00 | 3.70 3.50 1.00
Maximum | 14666 17 20.10 | 7.70 | 532 | 1470 | 7764 243

P sWosls 3l Jolo oy Ll sl yiolyly O-F Jgur

Statistics

Vv W Y A Yb Zn Zr
Mean 143.94 1.70 16.46 224 | 161.53 80.07
Median 145.00 1.23 20.00 250 | 101.50 84.50
De\fit;t'ion 71.94 3.98 7.77 0.85 | 187.79 42.77
Variance | 5174.99 15.84 60.42 0.72 |35264.71 | 1829.11
Skewness 0.20 8.48 -0.84 -0.69 3.87 0.07
Std. Error | og 0.28 0.28 0.28 0.28 0.28
of Skewness
Kurtosis -0.91 71.91 -0.80 -0.91 15.36 -0.94
Std. Error | oo 0.56 0.56 0.56 0.56 0.56
of Kurtosis
Minimum 1.50 1.06 1.20 0.70 0.50 18.00
Maximum | 292.00 35.00 27.00 3.50 | 1039.00 | 178.00
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Element Population Thresholds (ppm)
1 0.13 0.20
Ag 2 0.20 0.27
3 0.27 0.66
4 0.66 0.80
e
1 1.90 107.13
As 2 107.13 578.36
3 578.36 4713.75
4 4713.75 6576.82
e
1 4 40.2
A (ppb) 2 40.2 146.7
3 146.7 174.9
e
1 0.23 1.45
Cd 2 1.45 5.66
3 5.66 71.80
4 71.80 951.71
5 951.71 3588.23
e
1 5 24.96
Cu 2 24.96 31.15
3 31.15 41.54
4 41.54 78.90
5 78.90 85.97
I
1 11.03 66.24
Pb 2 66.24 128.35
3 128.35 178.26
4 178.26 191.89
e
1 0.82 2.61
Sb 2 2.61 10.02
3 10.02 15.39
e
1 0.50 178.34
Zn 2 178.34 373.96
3 373.96 750.97
4 750.97 946.29
5 964.29 1038.28
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Abstract

Separation of geochemical anomalies from background is a crucial task in geochemical
explorations and requires a conscious chosen of an appropriate method for decomposition
of geochemical anomaly patterns. The concentration-area (C-A) fractal method is reliable
method for identifying the anomaly populations. In this study, by using of the stream
sediment geochemical data in Zarshouran province, mono element statistical analysis and
Principle component analysis (PCA) was applied on all elements. Finally, 8 elements
were selected which are related to Au mineralization in order to derive multi-elemnt
geochemical signature. The various methods of anomaly-background separation such as
C-A fractal model have been applied for delineating the geochemical patterns and then
promising areas. Employing satellite imagery is a so much promising step during the
regional exploratory studies of Au mineralization (e. g. epithermal deposits). Because
recognition of hydrothermal alterations can lead to identify the promising areas of Au
mineralization. In this regard, the current study seeks to acquire alterations associated
with Au mineralization by using satellite imagery including ETM+ and ASTER data and
developed image processing approaches. Accordingly, diverse methods such as false
color composite (FCC) and spectral analysis (SA) are applied to separate the iron-oxide
alteration, hydroxyl minerals, well-known alterations such as phyllic, argillic, propylitic,
silicification. By investigating the detected alterations and geochemical anomalies maps,
there was a good relationship between these occurrences. Finally, based on geochemical
studies and remote sensing studies in this province, high mineral potentials related to Au
mineralization were introduced in Zarshouran province.

Key Words: Stream sediment geochemical data, Concentration-Area fractal, Remote
sensing, BR, FCC, SA, Au-Mineralization, Zarshouran.
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