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Tl 307240 | 3929270 quartz + sericite+ hematite+ calcite + kaolinite (68 ) OS y o
T2 306255 | 3929230 quartz +chlorite + epidote + calcite oSy s
T3 310390 | 3933880 quartz + calcitet chlorite+ epidote+ sericite Sakys
T4 305763 | 3926430 quartz + sericite + kaolinite+ chlorite (6SL3) DS s o
T5 310287 | 3932130 quartz + sericite + illite + hematite + chlorite (SLs) o S
T6 295055 | 3918980 quartz + alunite + hematite + kaolinite + calcite b iy oS 5T
T7 291491 | 3917810 quartz + alunite +pyrophyllite + illite + goethite + rutile ab i oS 55T
T8 296938 | 3919280 quartz + chlorite + epidote + calcite + albite + orthoclase Sakys
T9 294113 | 3918410 quartz +montmorillonite + illite + calcite Lo e S 55T
T10 294079 | 3920460 quartz + goethite Ol o
T11 293545 | 3920940 quartz + sericite + illite + calcite (L3 ) Bds oms
T12 293954 | 3921720 quartz + kaolinite + illite + goethite + plagioclase + chlorite Lo g0 &S 55T
T13 293069 | 3922640 quartz +pyrophyllite + kaolinite + goethite b, oS 5T
T14 293216 | 3921870 quartz + sericite + kaolinite+ chlorite (eS8 ) Ods s
T15 288734 | 3924470 quartz + sericite + calcite (ESUS) OLs s oo
T16 288779 | 3924040 quartz + kaolinite+ montmorillonite + goethite Lo gz @S 55T
T17 286301 | 3926940 quartz + sericite + kaolinite + calcite + goethite (6SL3) DS s oo
T18 287297 | 3925510 quartz +chlorite + epidote + calcite + albite Salss
T19 295743 | 3921390 quartz +Chlorite + Epidote + Calcite + Albite oSady s
T20 285198 | 3911140 quartz + kaolinite + montmorillonite + albite + chlorite Lo gz @S 55T
T21 285602 | 3911270 quartz + kaolinite + montmorillonite + sericite Lo gz @S 55T
b 5151 kB 5 Gl o Rhes g5 53 Como 35T 5 oy =Y Jolr
Logical Operators (LO) | SAM Ground truth
Class Phyllic Argillic | Unaltered Total (%)
Phyllic SAM 5 1 1 7 71.4
Phyllic LO 3 0 4 7 42.8
Argillic SAM 2 5 1 8 62.5
Argillic LO 1 4 3 8 62.5
Unaltered SAM 1 1 8 10 70
Unaltered LO 0 0 10 10 100
Total SAM 8 7 10 25
Total LO 4 4 17
% ACC SAM (%) 62.5 71.4 77.7 Overall accuracy SAM= 72 % | Kappa coefficient= 0.627
Acc LO (%) 0.75 100 80 Overall accuracy LO=68 % | Kappa coefficient= 0.60
b 4l 5l 48E sy Como 3551 5 e le =Y g
SAM Ground truth
Class Phyllic | Argillic | Advance Argilic | Propylitic | Unaltered | Total | User Acc. (%)
Phyllic 5 1 0 0 1 7 71.4
Argillic 2 3 0 0 0 5 60
Advance Argilic 0 0 2 0 1 3 66
Propylitic 1 0 0 4 0 5 80
Unaltered 1 1 0 0 8 10 80
Total 9 5 2 4 10 30
Prod. Acc (%) 55.5 60 100 100 80
Overall accuracy= 73.3 % Kappa coefficient= 0.685
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Abstract

The Torud - Chah Shirin volcanic-plutonic complex is located in the western part of Sabzevar Metallogenic Belt and in the south of Moaleman
city in the Semnan province. The presence of several mineral occurrences, especially base metal veins of epithermal origin has increased
the economic importance of the magmatic complex for geological studies. The intrusion of igneous acidic to intermediate bodies in the
volcanic rocks of the area has caused different alternation and mineralization in some parts_of the area. In this research, various images
processing methods such as false color composites (FCC), band ratios (BR) and spectral angle mapping (SAM) were performed on ASTER
L1B VNIR+SWIR dataset, for discrimination of alteration zones in the Torud-Chah shirin magmatic arc. Alteration minerals like kaolinite,
illite alunite, pyrophyllite, sericite, chlorite, epidote and calcite, which are associated with argillic, advanced argillic, phyllic and prophyllitic
zones were recognized by processing aster dataset and highlighted altered area throughout the range. According to the field studies and XRD
analysis, accuracy the results of spectral angle mapping and Band Ratio Logical Operator Algorithms evaluated by confusion matrix and kappa
coefficient. Accuracy assessment shows an overall accuracy of 72% and 68% and a kappa coefficient of 0.627 and 0.6 respectively for spectral
angle mapping and Band Ratio Logical Operator Algorithms for enhancing argillic and phyllic alteration zones in the study area. Therefore, the
results show spectral angle mapping method achieved better results in compared to Band Ratio Logical Operator Algorithms.

Keywords: Torud - Chah Shirin Volcanic-Plutonic Complex, False Color Composites, Logical Algorithms of Band Ratios, Spectral Angle
Mapping, Confusion Matrix, kappa Coefficient, Alteration.
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