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Abstract: In this paper, we propose a new parameter-alteration remote sensing anomalies for predicting mineral
resources. The geological basis and the spectral features for alteration anomalies are discussed. Based on the
deposit geology and spectral characteristics of alteration minerals, we have constructed a table of remote sens-
ing alteration anomalies and related geological interpretations. We have developed an advanced system for the i-
dentification of hydrothermal alteration assemblages using ETM* (Enhanced Thematic Mapper) and ASTER
(Advanced Space-borne Thermal Emission and Reflection radiometer) data, which is called the “De-interfered
Anomalous Principal Component Thresholding Technique”. In this paper, a simplified flow chart of this sys-
tem is provided, in which the five main blocks of the system are illustrated. These five main blocks are: pre-
processing, sub-normalization, anomaly-identification, post-processing and thresholding, The ETM' data
were used for studying lithologic characteristics of the Hanbogd igneous complex of intermediate-felsic rocks in
the northeast of Oyu Tolgoi Cu-Au deposit. The ASTER VNIR and SWIR data were used to identify hydroxyl
anomalies for Oyu Tolgoi Cu-Au deposit and nearby areas. The Oyu Tolgoi Cu-Au deposit is recognized as a
porphyry system by the selective principal component analysis of ASTER data, The hydroxyl anomalies for all
known ore bodies are well displayed; in addition, three new prospective hydroxyl anomalies were discovered to
the west of the deposit. This work demonstrates that multi-spectral remote sensing techniques have excellent
potentials for the prospecting of metallic minerals.

Key words; ETM* (Enhanced Thematic Mapper) ; ASTER (Advanced Space-borne Thermal Emission and Re-
flection radiometer) ; principal component analysis (PCA); spectral angle mapper (SAM); hydroxylate anom-
aly (OHA); visible and near-infrared (VNIR); short wave infrared (SWIR)
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Table 2 Spectral basis for identification of specific alteration assemblages and for their geological interpretation
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