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Abstract: West Tianshan is the core area and an important part of "Silk Road Economic Belt" and "Asian Gold
Belt". The world-class Muruntau gold deposit is one of the most important gold deposits in the West Tianshan
metallogenic belt. The authors combined the previous achievements with his own research results to form this
paper on remote sensing alteration information extraction based on ASTER data, with Muruntau area of West
Tianshan Mountains as an example. Carbonaceous fine clastic rock is the ore soluble stratum in Muruntau area.
The orebody is strictly controlled by the ductile - ductile brittle fracture system. Hydrothermal alteration types in
Muruntau area are rich in biotite, silicification, albitization, chloritization, epidotization, carbonation and other
alteration information, which is closely related to gold mineralization. Moreover, a variety of alteration mineral
information can be extracted from the ASTER data in VNIR-TIR band. Remote sensing extraction of alteration
anomalies in the Muruntau gold deposit and its peripheral areas was carried out: the silicified alteration was

extracted by band ratio method and mineral index method, and the alteration information of Mg-OH, iron staining
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and carbonation was extracted by principal component analysis method. Finally, on the basis of the ArcGIS
platform, the extracted remote sensing anomaly information, the collected known ore spots and the heavy sand
anomaly were superimposed upon each other and analyzed. The results show that the remote sensing anomaly
intensive area has a high coincidence degree with the known ore spots, which has a certain reference value for the
study and search of the same type of deposits.

Key words: ASTER; Muruntau; alteration information; Principal Component Analysis (PCA)
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Fig. 1 Structural location map of the study area (modified after Xue et al., 2014a, b, 2020; Li et al., 2017)

2 BEEST X EEGFE Wilde et al,, 2001; Bierlein and Wilde, 2010; EE &2, 2020 1510
Fig. 2 Regional geological map of the Muruntau gold deposit
(modified after Wilde et al., 2001; Bierlein and Wilde, 2010; XUE et al., 2020)
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Table 1 ASTER data anti-interference method list
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a—original image; b—after radiometric calibration.
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Fig. 3 Comparison of ASTER before and after radiometric
calibration

a— RABLIERT; b—KRAKIESE .
a—before atmospheric correction;
b—after atmospheric correction.
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Fig. 4 Spectral curve
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Fig. 7 Spectral curves of typical altered minerals (after USGS spectral library)
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Table 4 Feature matrix of PCA of ASTER 1, 3, 4, 8
ENL Ty Bl B3 B4 B8
PC1 —0.347 924 —0.499 827 —0.605 543 —0.512 288
PC2 —0.679 549 —0.447 296 0.415 406 0.406 912
PC3 0.378 228 —0.391 100 —0.477 916 0.689 624
PC4 0.523 550 —0.630 191 0.482 029 —0.310 488
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# 5 ASTERI, 2, 3, 4 PCA 451504
Table 5 Feature matrix of PCA of ASTER 1, 2, 3, 4

ESN % iy Bl B2 B3 B4
PC 1 -0.359 359 ~0.463 779 ~0.515 858 ~0.624 227
PC2 0.487 659 0.469 808 0.117 006 —0.726 484
PC 3 0.403 091 0.233 238 ~0.837 257 0.286 563
PC 4 0.685 979 ~0.713 995 0.138 566 0.021 055

# 6 ASTER 1. 3, 4, SPCA 4550/
Table 6 Feature matrix of PCA of ASTER 1, 3,4, 5

FE WA= Bl B3 B4 B5
PC 1 —0.342 316 ~0.491 819 ~0.595 933 —0.534 600
PC2 ~0.680 720 -0.456 118 0.393 736 0.416 591
PC3 0.568 702 —0.621 348 —0.244 693 0.480 239
PC4 ~0.309 866 0.404 964 ~0.655 715 0.556 799

a—Mg-OH 178 {5 5 b—#R P R {5 B c—kMRIL KM L .
a—Mg-OH alteration information; b—iron stain alteration information; c—carbonate alteration information.
8 ERMTRERFR
Fig. 8 Remotely sensed alteration anomaly information
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Fig. 9 Comprehensive analysis diagram
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Fig. 10 Metallogenic model map of the muluntao gold
deposit (modified after Kempe et al., 2016)
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