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Accurate characterization of the alteration zoning in Chihu copper — molybdenum
deposit by a new tool GeoAHSI in Hami area of Xinjiang

LI Shijie, LIU Xiaoyu, QIN Haoyang, HE Haiyang, WANG Siqi, SUN Xu
(Xi’an Mineral Resources Research Center of China Geological Survey, Shaanxi Xi’an 710100, China)

Abstract; The characteristics of alteration zoning can indicate the hydrothermal alteration activities associated with
porphyry deposits, making it the important prospecting indicators for porphyry deposits. Based on fine spectral
resolution, the hyperspectral remote sensing data can accurately delineate the spatial distribution of various hydro-
thermally altered minerals, providing reliable basis for the identification and localization of porphyry deposits.
Based on the Teracorder algorithm framework , the authors developed and made open — source of GeoAHSI, a min-
eral identification tool for domestic hyperspectral remote sensing satellite imagery, to achieve convenient and effi-
cient batch processing and mineral mapping engineering applications of domestic hyperspectral remote sensing sat-
ellite imagery. Based on the research basis and field sampling analysis, the GF —5 AHSI ( Advanced Hyperspec-
tral Imager) imagery was used as remote sensing data source to carry out surface mineral mapping and verification
work in Chihu copper — molybdenum mining area. The results show that AHSI hyperspectral mineral mapping ac-
curately characterized the typical hydrothermal alteration zoning characteristics of porphyry deposits with pyrophyl-
lite + alunite as the advanced argillic alteration core and gradually transitioning outward to kaolinite, pyrophyllite,
muscovite and other altered mineral assemblages. Moreover, the mineral map had good spatial distribution consis-
tency with traditional geological mapping units and structures. In addition, the GeoAHSI tool also extracted ab-
sorption characterization and wavelength distribution of muscovite in this area, and revealed the relationship be-
tween aluminum rich muscovite and porphyry mineralization in Chihu copper molybdenum deposit. The study pro-
vides a mature and effective tool and corresponding methods for the identification of alteration zoning for porphyry
deposits, which could help promote the domestic hyperspectral remote sensing satellites’ utilities in the new round
of mineral exploration breakthroughs.

Keywords: GeoAHSI; hyperspectral mineral mapping; GF —5; altered minerals; Chihu copper — molybdenum
deposit
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