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Using remote sensing in environmental evaluation of Gujer zinc mine, Kerman province

Abstract:

New developments in mineral processing methods have introduced non-sulfide zinc mines as one of the main
sources for producing this valuable metal in two recent decades. Despite lower pollution risk in non-sulfide zinc
mines compared with sulfide types, mining activities can produce associated Pb and Zn contamination. Using
high resolution remote sensing data and satellite imagery such as GeoEye images, it is possible to detect
signatures of mineralization and also monitor mining activities and related environmental issues. Gujer mine
located in north of Kerman province was chosen as test site. Pb and Zn distribution was studied using GeoEye
images and field studies include obtaining samples from alterations, vegetation cover, water sources and mining
depots. Results showed combined remote sensing and field data can well applied in monitoring pollution caused
by metallic mines such as Pb-Zn types.
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Input bands PC1 PC2 PC3 PC4
band 1 0.32 0.68 0.22 0.62
band 2 0.37 0.49 0.14 -0.78
band 3 0.52 -0.33 -0.85 -0.77
band 4 0.70 -0.54 0.45 0.07

A e OT 650 gy pland HUT 5 Y J e

Element | Cu Fe Li Mn Mo | Ni Pb Th Ti V Zn
Unit ppb | ppm | ppb | ppm | ppb | ppb | ppb | ppb | ppm | ppb | ppb
Water-1 | <1 216 | 475|028 |79 |87 |[341|14 |<0.01]|9 71.5
Water-2 | <1 | 0.02 | 596 |<0.01|39 |81 |272 |13 |<001 |77 |778
Water-3 | <1 239 1618 | 008 |64 |88 |245|12 |<0.01]84 |86.1
Water-4 | <1 |0.03]504|001 |93 |75 |252 |12 |<001|71 |543
Water-5 | <1 |035|875|016 |09 |49 |192 |11 |<001 |62 |344
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Element | Cu Fe Li Mn | Mo | Ni Pb Th | Ti \ Zn
Unit ppb ppm | ppb | ppm | ppb | ppb | ppb ppb | ppm | ppb | ppb
Veg-1 1289 | 4.3 148 [ 019 | 0.9 | 147 | 2858 | 1.3 | 0.02 | 13.7 | 362.6
Veg-2 20 3.9 116 1 019 | 1 15.8 | 250.6 | 1.3 | 0.05 145 | 222.9
Veg-3 65.9 2.01 342 | 066 | 54 | 7.2 180.8 | 1.3 | <0.01 | 10.7 | 755.7
Veg-4 20.3 1.36 329|052 (09 |89 97.8 1.2 | <0.01 | 10.1 | 571
Veg-5 100.6 | 16.54 | 23.2 | 048 | 1.1 | 32.7 | 667.8 | 25 | 0.21 42,9 | 931.4
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