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Study of optimum discriminator of multi-channel remote sensing anomaly for
recognition of porphyry Cu deposits in Gangdese belt

ZHANG YuJun'? and ZENG ZhaoMing'
(1 China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China;
2 Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract

Exemplified by Qulong, Jiama, Zhunuo, Chongjiang and Xiamari deposits, the authors summarized the
techniques for the porphyry Cu deposits of Gangdise belt in Tibet and studied the optimum discriminator of mul-
ti-channel remote sensing anomaly for recognition of porphyry Cu deposits in Gangdese belt. The problems
studied included the technical characteristics of the ASTER and ETM data, the geological basis and the spectral
precondition for extraction of alteration anomaly, the common methods for the extraction of the remote sensing
anomaly related to mineralization, and the technical flow chart of de-interfered principle component
thresholding. the concentric anomaly of OHA6 and OHAS by PCA was defined as the optimum discriminator of
multi-channel remote sensing anomaly for recognition of porphyry Cu deposits in Gangdise belt. With this dis-
criminator, 20 anomalies were delineated as the potential targets in an area of 46 000 km? from Xiamari to
Zhunuo within Gangdese belt. Geological interpretation was made for Xiamari ASTER data and 3 drilling spots
were suggested.

Key words: geology, multi-channel remote sensing, PCA (principle component analysis), SAM (spectral
angle mapper), OHA (hydroxylate anomaly), FCA (ferric contamination anomaly), thresholding, Gangdese
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1 ASTER EIM+
Table 1 Technical characteristics of ASTER and ETM data
ETM"
pm m pm m bit
1 0.45~0.52
2 0.52~0.60 VNIR 1 0.52~0.60 80
3 0.63~0.69 VNIR 2 0.63~0.69 60 s o
4 0.76~0.86 VNIR 3N 0.76~0.86 80
VNIR3B 0.76~0.86 80
5 1.55~1.75 SWIR 4 1.600~1.700 100
SWIR 5 2.145~2.185 40
7 2.08~2.35 30 SWIR 6 2.185~2.225 40 20 o
SWIR 7 2.235~2.285 50
SWIR 8 2.295~2.365 70
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Table 3 Specific absorption zones on ETM due to ions and groups which play a leading role in minerals in VNIR region
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: ? PC3 PCA1345
Crosta Crosta et al. 1989 4.2.3 ASTER
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ASTER ETM 1
4.2.2 ETM ASTER 123 ASTER
ETM 6 6
123457 ASTER 9 12345 ASTER
6789 10 ASTER
ETM-13739 PCA 346 PCA 34 5+6
5
Table 5 Comparison of eigenvectors of PCA with different band combinations
1 2 3 4 5 7
PCl1 0.16183 0.23488 0.3735 0.37934 0.62937 0.48901
PC2 0.52416 0.50425 0.47194 0.0187 —0.45192 —0.20899
PCA PC3 0.18023 0.15979 —0.13509 —0.72722 —0.07249 0.62421
123457 PC4 —0.07757 —0.08313  —0.17431 0.53359 —0.60064 0.55785
PCS —0.68404 —0.02678 0.67207 —0.19304 —0.17764 0.10429
PCo 0.43893 —0.8108 0.37075 -0.07013 —0.04557 0.07407
PC1 0.16304 0.38106 0.39009 0.64978 0.50381
PCA PC2 0:62925 0.61014 0.10195 —0.43153  —0.18751
- 4 57 PC3 0.27237 —0.04319 —0.71235 —0.10862 0.63617
PC4 —=0.11806 —0.21896 0.54336 —0.58953 0.54345
PCs —0.69953 0.6578 —0.18644  —0.17952 0.10474
PC1 0.16931 0.41966 0.7054 0.54555
PCA PC2 —0.90098 —0.26629 0.3395 0.04548
1457 PC3 —0.21325 0.73974 0.09874 —0.63052
PC4 —0.33778 0.45361 —0.61433 0.55023
PCA PC1 0.42482 0.71658 0.55322
457 PC2 0.85262 -0.11133 —0.51053
PC3 —0.30424 0.68857 —0.65827
PCA PC1 —0.78894  —0.61447
57 PC2 0.61447 —0.7889%4
PC1 —0.1908 —0.44372 —0.4536 —0.74897
PCA PC2 0.63126 0.57412 0.0322 —0.52044
1345 PC3 0.33574 0.04406 —0.85014 0.40324
PC4 —0.6726 0.6867 —0.26547 —0.07471

PCA Principal Component Analysis F 13739ms. pix 1200P 820L

Eigenvectors of covariance matrix arranged by rows
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Table 7 Recommended Cu targets by remote sensing anomaly

ASTER
1 92°19'32.0'E 29°50'44.4'N 2007.05.10
2 92°13'17.2'E 29°44'11.2'N 2007.05.10
3 92°09'25.6'E 29°50'20.1"N 2007.05.10
4 92°05'28.3'E 29°47'32.1'N 2007.05.10
5 91°38'15.7E 29°37'53.7'N 2000.04.07
6 91°30'43.2'E 29°38'49.4'N 2000.04.07
7 91°44'35.8'E 29°40'19.6'N 2000.04.07
8 89°57'50. 7E 29°37'45.7'N 2001.11.04
9 89°57'23.9'E 29°38'11.1'N 2001.11.04
10 89°56'30.8'E 29°36'37.8'N 2001.11.04
11 89°44'40.7'E 30°15'41.3'N 2000. 11.01 87126
12 89°26'30.8"E 29°58'18.6'N 2000. 11.01 87126
13 89°23'56.1'E 30°1118.6'N 2000.11.01 87126
14 89°18'05.7'E 30°10'51.5'N 2000.11.01 87126
15 89°30'20.0"E 29°47'10.7'N 2004.03.01 95110
16 89°10'20.6'E 29°36'32.3'N 2000.11.01 83126
17 89°19'20.3'E 30°05'20.8"N 2001.12.13 201027
18 87°29'31.2'E 29°49'53.2'N 2001.04.24
19 87°29'51.2'E 30°08"24.8'N 2001.04.24
20 87°08'13.12'E 29°47'43.34'N 2001.04.24
15 ASTER ASTER 6 5
ETM
OHA FCA 4 6.2 ASTER
5
OHA 5 OHA 6 OHA 7 OHA 8 OHA
9 15 2004
13 ASTER 4
7
19 20 21 22
13 ASTER
20 7 PCA1 346 PCA3 46 PCA4 O
ASTER ETM PCA1 3 4 5 PCA 3 4 5

6.1 ASTER

ASTER ETM 7
5
2
ETM 16
ETM-13839 A 17
ASTER 17
AST 6

Al-OH

17

PCA 4 5 56
ASTER OHA 6 OHA 5
1
19
PCA1 3 5 8 ASTER 8
AST 4> AST 5
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