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Explanation:
Chl - Chiorite

Epi - Epidote
Carb - Carbonale
Q - Quartz

Ser - Sericite

mb - Molybdenite
mag - Magnetite
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Eigenvector B1 B2 B3 B4 B5 B6 B7 B4-B2 B6-B7
PCl -0.18911  -0.21656  -0.31415  -0.29829  -0.42521  -0.62228  -0.40204 -0.08173  -0.22024
PC2 0.124993  0.133479  0.143578  0.152991 -0.8895 0.171184  0.319413  0.019512  -0.14823
PC3 -0.49369  -0.46782  -0.38002  -0.25996  -0.05939 0.512122 0.244182 0.207855  0.26794
PC4 -0.30608  -0.18974  0.224623  0.558432  -0.11811  0.276247  -0.64634  0.748169  0.922583
PCs5 0.394213  0.295932  -0.21323  -0.44876  -0.09844  0.49425 -0.50616  -0.74469  1.000407
PCoé -0.24011 -0.0822  0.790693  -0.55362  -0.02829  0.020549 -0.05174  -0.47142  0.072293
PC7 -0.63099  0.765571  -0.12313  -0.01748  0.004258 -0.01331  0.009709  -0.78305  -0.02302
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Eigenvector ~ Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 Band 8 Band9 Band10  B4-B2  B10-B9
PCl1 -0.24473  -0.25281 -0.26855 -0.35215 -0.28848 -0.33433 -0.35776 -0.35188 -0.37497 -0.30439 -0.09935 0.070571
PC2 -0.21338  -0.21678  -0.2999 0383311 -0.17308 0.229342 0.360804 0415695 -0.31623  -0.4302  0.600091 -0.11397
PC3 049446  -0.36936  -0.3461  -0.04239 -0.15486 -0.02621 0.022816 0.114394 0.528034 0.424736 0.326969  -0.1033
PC4 040951 0200341  -0.26775 0.391292 -0.60861 -0.24794 -0.10704  0.024203 -0.08592 0.340685 0.190951 0.426608
PC5 0418623 -0.03814 -0.42964 -0.64974 0.04136 0201545 025772 0.234321 -0.14908 0.175125 -0.6116  0.324201
PC6 -0.3935  0.120315 0.122887 0.027554 0.076637 0.117273 0.172255 -0.12434 -0.63097 0.593249 -0.09276 1224215
PC7 0207609 -0.47228 -0.00081 0.188195 0451119 -0.30616 -0.39087 0.403978 -0.22474  0.18629 0.660478 0.411033
PC8 -0.11368  -0.014  0.574854 -0.33304 -0.43354 -0.24801 0.060519 0.540179 -0.02425 -0.00129 -0.31904 0.022963
PC9 029757  -0.64591 0.292961 0.069828 -0.13776 -0.04387 0.462375 -0.40537 -0.00428 0.067143 0.715739 0.071425
PC10 -0.08789  0.236968 -0.17462  0.005251 0272787 -0.74962 0.513348 -0.00432 0.041713 -0.06308 -0.23172  -0.1048
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Abstract

The design of Remote Sensing algorithms and the development of various methods of processing
satellite images to identify porphyry copper deposits are among the important topics of studies in the
field of mineral resource evaluation and their optimal exploitation. To this end, the determination of
alteration zones provides a suitable tool for designing acceptable exploratory patterns. In this research
with an almost comprehensive strategy and using the determination of alterations related to porphyry
copper deposit based on Lowell and Gilbert model with three different strategies (visual, spectral and
statistical processing) as well as the extraction of linements in the case area The study suggested the
concentration range of the mineral for drilling. The study area in this article is Masjed Daghi porphyry
copper deposit in the northeast of East Azerbaijan province, which consists of multispectral satellite
images of ASTER, OLI of Landsat-8 and Sentinel-2 sensors for various processes including band
ratio combinations, principal component analysis and pixel and subpixels basics spectral processing
methods including SAM and MTMF, and statistical processing using the logical operator algorithm.
Finally, by fuzzy and combining the layers of satellite image processing with geometric structures of
the region (linements) which were extracted on Sentinel-2 data in two automatic and semi-automatic
methods, the results were analyzed in GIS space and by comparing the presented results with the
analysis of ground samples, the accuracy and conformity of the target areas were confirmed. User and
producer accuracy for the area with the first priority were 78.54% and 78.36%, respectively, which
are more appropriate criteria for introducing the area of the drilling center.

Keywords: Porphyry copper ore, Alteration, SAM, MTMF, Fuzzy logic.

Correspondence Address: Faculty of Civil Engineering, Shahid Rajaee Teacher Training University, Tehran. Tel: 09123726335
Email: A.malian@sru.ac.ir



