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EXTRACTION OF ALTERED MINERAL INFORMATION BASED ON
WorldView-3 DATA: An Application of Pobei Area in Xinjiang
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1. Institute of Natural Resources Monitoring and Comprehensive Land Improvement of Henan Province , Zhengzhou 450016, China;
2. Yunnan Open University, Kunming 650000, China;
3. No. 1 Geological Team, Henan Bureau of Geology and Mineral Resources for Non-ferrous Metals, Zhengzhou 450016, China

Abstract: Based on the WorldView-3 data, the principal component analysis (PCA) is adopted to determine the principal
components reflecting iron oxides, and Al(OH )-bearing and Fe,Mg(OH )-bearing minerals, by which the altered
mineral information in Pobei area of Xinjiang is extracted to predict the metallogenic prospect area. The principal
component eigenvector matrix of WorldView-3 data is analyzed by PCA, and USGS spectral library is used to analyze
the absorption reflectance spectra characteristics of altered mineral associations, which both determine the principal
components reflecting altered mineral information. Based on the determined principal components, the density slicing
method are used, with remote sensing interpretation map, for the extraction of altered mineral information. With the
extracted altered mineral information, the metallogenic prospect area is predicted by combining with the ore-bearing
strata, quartz veins related with mineralization, and NE-trending fault structure controlling the distribution of orebodies
in the area.

Key words: WorldView-3; principal component analysis; altered mineral; metallogenic prospect area; Xinjiang
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Table 2 Eigenvector matrix of WorldView-3 VNIR data by PCA

Band1 Band2 Band3 Band4 Band5 Band6 Band7 Band8
PC1 -0.296 -0.278 -0.319 -0.354 -0.357 -0.39 -0.388 -0.421
PC2 -0.686 -0.452 -0.226 0.001 0.157 0.24 0.291 0.328
PC3 -0.437 0.288 0.437 -0.124 0.391 -0.247 0.284 -0.474
PC4 0.453 -0.275 -0.288 -0.415 0.157 -0.117 0.629 -0.175
PC5 0.052 -0.209 -0.149 0.46 0.023 0.513 0.008 -0.675
PC6 -0.196 0.646 -0.343 -0.232 -0.421 0.345 0.27 -0.047
PC7 -0.044 -0.169 0.292 0.394 -0.651 -0.307 0.458 0.003
PC8 -0.043 0.264 0.59 0.516 0.262 -0.489 0.07 0.035
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Table 3 Eigenvector matrix of WorldView-3 SWIR data by PCA

Band1 Band2 Band3 Band4 Band5 Band6 Band7 Band8
PC1 0.382 0.311 0.359 0.418 0.356 0.348 0.32 0.321
PC2 -0.824 0.379 0.163 -0.083 0.354 0.085 -0.038 0.095
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PC6 -0.164 0.137 0.318 -0.08 -0.675 0.403 0.394 -0.27
PC7 0.007 -0.174 0.233 -0.049 -0.21 0.469 -0.704 0.391
PC8 0.065 -0.406 0.73 -0.409 0.239 -0.24 0.1 -0.073
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Fig. 1 Resampling of spectra of various minerals to the WorldView-3 data band
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1—pF B (alluvium-diluvium) ; 2—BEP A . KA BB A . ST AT 45 (silty slate, feldspar lithic sandstone and epidote actinote
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monzogranite ) ; 9— K (0247 B 75 B3 HE I K45 (gray fine biotite quartz diorite); 10— KZR (55458 11 Ak A ARLIN K 7+ (grayish green weakly chloritized
fine-grained diorite); 11—f13E[k (quartz vein); 12—RMEETK (acidic dike); 13—#ERLE (lithologic boundary); 14—WiZ (fault); 15— 15 (ore
occurrence ) ; 16— 44 (place name); 17—8: & L% (iron oxide); 18— Al (OH)# %) (Al(OH )-bearing mineral ); 19— Fe,Mg(OH) W ¥)
(Fe,Mg(OH )-bearing mineral )
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