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Abstract: With the large-scale mining of the Pulang porphyry copper deposit, which has made an important
breakthrough in prospecting in recent years, it is urgent to find further potential resource in the peripheral of the
first mining area. Hyperspectral remote sensing technology, especially the successful launch of domestic satellite
ZY1-02D hyperspectral satellite, makes it possible to quickly and accurately identify altered minerals related to
mineralization in the areas with high altitude and difficult topographic conditions. In view of the inadequate
effectiveness of previous hyperspectral mineral identification methods in vegetation areas, this paper selects Pulang
mining area as the research area and uses the ZY1-02D hyperspectral remote sensing data to obtain the information
of the alteration minerals such as sericite, chlorite and epidote based on the measured spectra. Through the ratio
vegetation index, the study area is divided in to vegetation areas and non-vegetation areas, then the corresponding
spectra of the alteration minerals are constructed respectively. At the same time, the hyperspectral altered mineral
mapping method of Pulang porphyry copper mining area is optimized and established by using the matched filtering
method. The field investigation results show that the optimized hierarchical ZY1-02D hyperspectral altered mineral
mapping method, which distinguishes vegetation area and non-vegetation area, can effectively detect the alteration
characteristic mineral information in the periphery of Pulang porphyry copper mining area, especially in the
vegetation covered area on the east side of the first mining area. The field data further reveals that the east part of
Pulang first mining area has great prospecting potential.

Key words: ZY1-02D satellite; ground measured spectra; non-vegetation area and vegetation area; hierarchical

hyperspectral altered mineral mapping; Pulang porphyry copper deposit
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Fig. 1

Geographical location map of the study area
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Fig. 7 Ground measured spectral curve of sericite at non-vegetation-covered area(a) and at vegetation-covered area(b)in Pulang area
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Table 2 MF results of undivided vegetation

7B fe/ME RKRE FHE () FrifE 22 () a+d
Hatk —-0.355387 0. 529587 0. 002811 0. 040652 0. 043464
SIRA -0.277717 0. 226008 0. 004868 0. 026005 0. 030873
oSy -0.204324 0. 167853 0. 000095 0. 018499 0. 018594

*3 FEWBZEX MF LEZER
Table 3 Result of MF in non vegetation areas

Wy F/ME L INIE] I (o) FrifE 22 () a+d
Hatk -0. 196804 0. 422850 0. 002395 0. 025004 0. 027399
iy -0.231251 0. 188656 0.000141 0. 018406 0. 018546
ey -0.192435 0. 138319 ~0. 000047 0. 014220 0.014173

F4 HEWBZEX MFER
Table 4 Result of MF in vegetation areas

Wy F/ME L INIE] I (o) FrifE 22 () a+d
Btk —-0. 066836 0. 245620 —-0. 000084 0. 014021 0.013937
B dnval -0.052675 0. 146361 0. 000290 0. 012426 0.012716
S Sitval —-0.042833 0.103170 0. 000225 0. 008617 0. 008841
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Fig. 13 MF extraction results of alteration minerals in undivided vegetation-covered and non-vegetation-covered area (a. sericite; b.

chlorite; c. epidote; d. comprehensive alteration minerals)
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Fig. 16  Microscopic identification photos of rocks and minerals in the east section of the first mining area
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Fig. 17  Photograph of No. 1 drilling core
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