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Abstract: Every porphyry copper deposit has different geological structure, metallogenic epoch and ore controlling factors.
Therefore, it is necessary to carry out geological investigation to obtain the information of the iconic alteration mineral assem-
blage to extract the alteration information by using remote sensing technology and determine prospective areas. A comprehen-
sive analysis of geological characteristics and ore controlling factors of porphyry copper deposit in southern Peru is carried out in
this study. The combined information of argillic- and phyllic-alteration and propylitic alteration is established as the ore pros-
pecting indicator and the technology of alteration information extraction is explored with ASTER data. Combined with existing
mining geological data, hyperspectral image and field survey results, alteration extraction results are confirmed as reliable and
effective and the other two prospective areas are delineated. The multi-spectral remote sensing prospecting model is constructed
and its application proves successful in other porphyry copper districts such as Chile, Argentina.
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Fig. 1 Study area location and 1 : 100 000 geological sketch
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Fig. 2 The spectral curves of alteration minerals in USGS
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Fig. 3 Flow of multi-spectral remote sensing prospecting deposits
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Table 1 Eigenvector matrix of principal component analysis of AST_01 data
Band 1 Band 4 Band 6 Band 7 Band 1 Band 3 Band 4 Band 8
PC1 —0.505593  —0.505047 —0.469697 —0.518351 || PC1 0.511 250 0.479 195 0. 506 965 0.501 979
PC2 —0. 818415 0.534 061 0. 175795 0.118624 | PC2 0.763555 —0.102731 —0.636456 —0.036 810
PC3 0. 271987 0.674 424 —0.412 340 —0.548 772 || PC3 0.001 662 —0.764 375 0. 088 434 0. 638677
PC4  —0.024 388 0.069 702 —0. 760 564 0. 645050 || PC4 0.394 469 —0.418 987 0.574 535 —0.582 026
2 AST_02 BB E R 5 T E R E5ERF
Table 2 Eigenvector matrix of principal component analysis of AST_02 data
Band 1 Band 4 Band 6 Band 7 Band 1 Band 3 Band 4 Band 8
PC1 0. 447 876 0. 560978 0.477 413 0. 506 742 PC1 0.408 123 0.513 387 0. 563 064 0.502 821
PC2 0.893562 —0.284518 —0.261890 —0.228059 PC2 0. 559 064 0.513116 —0.492022 —0.426 701
PC3  —0.003431 —0.777 332 0. 449 850 0. 439 748 PC3 0. 481 901 0.466 604 —0.450 188 0. 589 392
PC4 —0.030705 —0.010386 —0.707 903 0. 705 566 PC4 0.537 266  —0.505 397 0.488 061 —0. 466 599
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Fig. 4 The argillic- and phyllic-altered mineral assemblage (a) and propylitic altered mineral assemblage (b) with AST_01 data
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Fig. 5 The argillic- and phyllic-altered mineral assemblage (a) and propylitic altered mineral assemblage (b) with AST_02 data
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Fig. 6 The alteration mineral assemblage (a) and geological map (b) of porphyry copper deposit in Quellaveco
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Fig. 7 A large area of argillic and phyllic alteration under humus surface in the eastern part of 4-A region
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Fig. 8 Quick Bird hyperspectra image of typical alteration of
porphyry copper deposit in 4-B region
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