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PC1 | 0.256558 | 0.348753 | 0.36406 | 0.427021 | 0.309946 | 0.341368 | 0.328466 | 0.298288 | 0.296983
PC2 | 0.602531 | 0.612656 | 0.065907 | -0.38488 | -0.11578 | -0.15597 | -0.20153 | -0.14519 | -0.09852
PC3 | 0.180422 | 0.05996 | -0.87364 | -0.11154 | 0.248995 | 0.21173 | 0.135394 | 0.150751 | 0.200677
PC4 [ 0.333285 | -0.05984 | -0.22127 [[0:84424 | 0.01998 | -0.11101 | -0.16303 | -0.31925 |50:39469
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PC8 | 0.106803 | -0.08859 | -0.01701 | 0.078858 | -0.47925 | 0.544968 | -0.53188 | 0.404999 | -0.02553
PCO | -0.11314 | 0.068146 | 0.015218 | 0.0509 | 0.526372 | -0.4065 | -0.53966 | 0.49316 | -0.05469
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Al 76900 76800 12260 150200000 0.904 4.403 47023 133333.3
As 9.37 9.2 2.947 8.685 0.201 -0.201 2.6 18.1
Cd 0.26 0.25 0.024 0.001 0.605 0.394 0.2 0.33
Ce 72.07 72 10.391 107.97 -0.096 -0.184 45 99
Co 29.45 28 11.28 127.243 0.358 -0.967 10 56
Cr 175.4 169 88.759 7878 0.567 -0.333 48 441
Cu 31.17 29 22.165 491.284 9.217 103.313 12 283
Fe 54300 51400 17580 309200000 0.336 -0.921 23318 99136
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Pb 29.48 28 12.137 147.318 0.598 0.094 6 74
S 666.75 2225 1800 3240000 5.92 38.223 93 13943
Sh 1.15 1.13 0.103 0.011 0.326 -0.061 0.93 1.43
Sr 277.3 192 312.731 97800 5.716 38.527 121 2718
Th 20.38 18.6 13.118 172.074 10.511 123.913 12.9 176.2
Ti 7503.8 6991 2618 6853000 0.38 -0.714 2831 14161
\V 114.75 110.5 27.455 753.759 0.408 0.151 54 217
Zn 120.26 116.5 53.6 2873 0.812 0.409 28 294
Zr 110.64 114 23.565 555.299 -0.064 -0.377 57 166
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Initial Extraction Initial Extraction

Ag 1 0.329 Pb 1 0.738
Al 1 0.882 Sh 1 0.423
As 1 0.824 Ti 1 0.913
Cd 1 0.868 \Y 1 0.913
Ce 1 0.915 K 1 0.862
Co 1 0.965 Zn 1 0.849
Fe 1 0.949 Zr 1 0.757
Li 1 0.578 Cu 1 0.802
Mn 1 0.891 Cr 1 0.924
Mo 1 0.808 S 1 0.842
Ni 1 0.905 Th 1 0.831
Sr 1 0.798
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IREXYPPI
iliceo gl Jole 0519 polio 9 (il ,lg wuo )0 :(F-F) Jgux
Initial Eigenvalues Extraction Sur’r_15 of Squared Rotation Sum_s of Squared
Component _ Loadings _ Loadings _
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %

1 10.419 45.299 45.299 10.419 45.299 45.299 9.166 39.851 39.851

2 2.836 12.332 57.631 2.836 12.332 57.631 2.532 11.008 50.86

3 1.901 8.263 65.894 1.901 8.263 65.894 2.283 9.926 60.786

4 1.494 6.494 72.388 1.494 6.494 72.388 2.027 8.815 69.601

5 1.274 5.539 77.927 1.274 5.539 77.927 1.652 7.184 76.784

6 1.018 4.215 82.142 1.018 4.215 82.142 1.232 5.358 82.142

7 0.733 3.185 85.327

8 0.646 2.809 88.135

9 0.492 2.137 90.273

10 0.418 1.819 92.092

11 0.385 1.676 93.768

12 0.295 1.283 95.051

13 0.233 1.015 96.065

14 0.204 0.885 96.95

15 0.184 0.801 97.751

16 0.156 0.68 98.431

17 0.128 0.554 98.985

18 0.091 0.398 99.383

19 0.043 0.187 99.57

20 0.037 0.161 99.731

21 0.03 0.129 99.86

22 0.024 0.104 99.964

23 0.008 0.036 100
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558 Jlod sl b piie censliS (o2 Sl SlFior (29m 3l g anlllan 3590 (sla psite (Wbl

D oolazul
a8l oly99 hole ut o :(V-F) oo
Component
1 2 3 4 5 6

Ag 0.39 -0.202 0.338 -0.042 0.08 -0.115
Al 0.741 0.395 -0.297 0.221 -0.02 0.197
As 0.362 0.461 -0.189 0.192 0.325 -0.549
Cd -0.006 -0.048 -0.005 0.017 0.87 0.329
Ce 0.39 0.829 0.016 -0.136 0.103 0.215
Co 0.937 -0.186 -0.042 0.033 -0.223 0.012
Fe 0.929 -0.145 0.023 -0.004 -0.24 0.084
K -0.378 0.566 -0.342 0.456 -0.182 0.201
Li 0.109 0.649 0.25 -0.103 -0.155 -0.219
Mn 0.823 -0.324 0.295 -0.114 0.076 0.043
Mo -0.341 -0.131 0.029 0.757 0.191 -0.252
Ni 0.906 -0.195 0.025 -0.009 -0.189 0.098
Pb 0.761 -0.256 -0.171 0.18 0.111 0.138
Sb 0.64 -0.095 -0.036 -0.014 0.051 0
Ti 0.903 -0.021 0.245 0.039 0.074 -0.172
\Y/ 0.897 0.089 0.059 0.212 0.095 -0.207
Zn 0.831 -0.374 -0.105 0.018 0.052 -0.073
Zr 0.753 0.067 0.298 -0.237 0.138 -0.146
Cu 0.76 -0.173 -0.106 0.368 -0.029 0.216
Cr 0.938 -0.108 0.04 -0.032 -0.131 0.114
S -0.632 0.153 0.454 0.4 -0.23 0.027
Sr -0.246 -0.401 0.632 0.321 -0.006 0.272
Th 0.094 0.558 0.705 0.025 0.034 0.109

ele o e o 000 oo Ll ooz ol o |y iz sl Jale jo W st pges (A-F) Jgo
Sole Jgaz 5l oolaul b asl atsls gls gae oYU Siweod Jole 1L aS 5,5 o I8

\Al



b oly90 Jole o yilo :(A-F) Jgu

Component
1 2 3 4 5 6

Ag 446 -.226 .255 -.070 .066 .068
Al .569 732 -.039 115 .089 -.014
As 174 .340 .078 171 .800 .049
Cd -.015 .060 -.020 .036 .017 .929
Ce .085 .825 .369 -.244 155 .087
Co .949 151 -.043 -.055 -.007 -.194
Fe .930 182 027 -.102 -074 -.185
K -.518 593 -.081 443 -.081 -.180
Li -.099 .362 496 -.165 299 -.273
Mn .887 -.129 .189 -.184 -.035 128
Mo -.228 -.241 .013 813 .166 .090
Ni 923 137 .007 -.100 -.085 -127
Pb .800 145 -.190 124 -.023 .160
Sb 627 118 -.023 -.067 .088 .051
Ti .869 .085 291 -.048 252 014
\% 827 244 182 126 347 -.002
Zn .894 -.045 -.180 -.027 .106 .050
Zr .680 073 .343 -.314 .258 .084
Cu .795 239 -.086 291 -.133 .047
Cr 922 212 .057 -131 -.050 -.076
S =577 -.175 452 417 -.242 -.204
Sr -.032 -.492 407 329 -.508 152
Th -.048 244 873 -.062 -.025 .043
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Component 1 2 3 4 5 6
1 1 0 0 0 0 0
2 0 1 0 0 0 0
3 0 0 1 0 0 0
4 0 0 0 1 0 0
5 0 0 0 0 1 0
6 0 0 0 0 0 1
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GV calps p yilo:(Ve-F)Jgur

Component
1 2 3 4 5 6

Ag 0.043 -0.122 0.109 -0.021 0.078 0.028
Al 0.024 0.207 -0.064 0.109 -0.109 0.031
As -0.02 -0.069 -0.001 0.141 0.551 0.027
Cd -0.014 0.085 -0.004 0.017 -0.033 0.684
Ce -0.04 0.211 0.072 -0.102 -0.081 0.119
Co 0.079 0.003 -0.028 0.009 -0.067 -0.142
Fe 0.077 0.024 -0.004 -0.018 -0.129 -0.13
K -0.046 0.24 -0.063 0.245 -0.155 -0.082
Li -0.036 0 0.148 -0.067 0.157 -0.18
Mn 0.077 -0.078 0.078 -0.071 -0.045 0.077
Mo 0.014 -0.082 0.038 0.456 0.215 0.042
Ni 0.078 0.017 -0.008 -0.019 -0.13 -0.091
Pb 0.07 0.051 -0.075 0.101 -0.079 0.117
Sb 0.045 0 -0.018 -0.009 0.017 0.035
Ti 0.064 -0.081 0.099 0.023 0.141 -0.001
\Y/ 0.057 -0.037 0.049 0.126 0.191 -0.006
Zn 0.076 -0.057 -0.064 0.018 0.061 0.018
Zr 0.036 -0.085 0.113 -0.136 0.144 0.052
Cu 0.078 0.096 -0.039 0.198 -0.178 0.045
Cr 0.072 0.034 0.005 -0.033 -0.122 -0.049
S -0.017 -0.018 0.191 0.215 -0.116 -0.145
Sr 0.046 -0.059 0.201 0.167 -0.29 0.097
Th -0.015 0.029 0.306 -0.013 -0.088 0.057
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Cp = antLog(1/nYlogC;)

v-t)
C,=C,xe3Nm  m=123,...9
A\-Y)
Syl G X €5 yui clale oS canl  olis slaws bl m o(A-F) adasl; jo
£ = anti log(j Iivzl(lOgNCi__llOg C_x)z) Aa-Y)

e g ol polie lp Jlae Bl sl g slasbin] o sy a> polie (§g8 dalg, 5l oolawl b

Sl oo ooy Hlas (VV-F) Jgao j0 a5 ol dcule

Fe Cu
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Abstract

The processing and integration of exploratory data is important in determining the
promising areas of mineralization and is effective in selecting drilling points. For this
purpose, the Geographic Information System (GIS), as a tool for quantitative and
qualitative analysis of data, storage and integration of exploratory data, can be used. The
purpose of this research is to determine the promising areas of copper and iron
mineralization by combining exploratory information in the studied area in the map of 1:
100,000 sentences.The rock units of this range include limestone, shale, silta-ston,
sandstone, basalt and basalt andesite .In this research, after exploration and processing of
remote sensing data, geology, structural and geochemistry of the study area, suitable
exploratory maps were selected for exploration of copper and iron deposits in this area.
The processing of satellite images in the ENVI 5.3 software environment was carried out
using bonding methods and principal components analysis. The results of satellite images
processing with these methods led to the discovery of propylitic, ironical, and iron oxide
alterations in the study area.

In order to distinguish and reveal geochemical anomalies, factor analysis method based
on PCA was used.To interpret the geochemical data, SPSS16 software was used.

Due to the lack of evidence and exploratory index in the study area, the index overlap
method, which is one of the knowledge-based methods, was used. In order to combine
the exploratory layers, these maps were evaluated by expert opinion and based on the
association with copper and iron mineralization and finally, these layers were combined
using the overlapping index method.The results of the integration of the information
layers led to the creation of a desirable potential map and the location of the drilling
points. These points are located in the basalt igneous rocks and basalt andesite and the
propylitic alteration includes these points. Also, according to the results of the analysis of
samples, the iron and copper elements around these points are very high concentrations.

Keywords: Remote sensing; Geochemical anomalies; GIS; Index overlap; Iron and
Copper deposits; Sankhast.
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