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Fig. 1. The process of research methodology, include preparing data and exploration layers and identify the best
mineralization areas and Ranking other areas in the east of Sarcheshmeh with using TOPSIS method.
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Fig. 2. Images of processing satellite data related to the east of Sarcheshmeh area on the pixel size of 30 m, white color
points show alterations, A: hydrothermal alteration in the study area, and B: iron oxide in the study area
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Table. 1. Results of PCA method on data from the east of Sarcheshmeh area

PC1 PC2 PC3 PC4 PC5 PC6
Pb 0294 0449 0069 0047 0135  0.006
Ni 0.577 0200  0.000  0.036  0.004  0.183
Cu 0.559  0.000 0012 0420  0.008  0.000
Co 0488  0.291 0.003  0.035  0.061 0.122
Zn 0232 0117 0648  0.000  0.002  0.000

Mo 0.585 0.066 0.073 0.013 0.233 0.029
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Fig. 3. Images from magnetic data processing related the east of Sarcheshmeh area on pixel size 30 m, magnetic

property reduce from pink color areas to blue color areas, A: Image from the analytical signal in the study area, and B:
Image of reduced to pole filter
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Fig. 4. Raster image of PC1 on geochemical data of the east of Saecheshmeh area, probability existence of Cu porphyry
increase from pink color areas to blue color areas.


www.SID.ir

ohlSes 5 =L,

YS¥

3 b ey Oloslw j1 s plsa wblise (gLaesls 63,
Slaolslos il Lsd o cdal Sty Jdre SBLEST

Wl ok 0313 0La5 O S )3 03 5dee 53 0T Sy
Oy s 3 onlainl U wlid ey Sledbl Y Culg 5o

J&L).&%Jﬁj:)yu;wj\sﬁf\:\~~~~~ )

gLy Koo a¥ e jlaikie )35 e glaolslot &Y
0T st sl oS 0 Jols &7 i g cditeen syl L
o s Jlas! 51 aS Laolgdast 0¥ ¢ nlid pa 4835 |
ASTER lojlgals 5 5lai g5,y » calbes sLls5 5 e
L aS aibaie 55 Jool 5655 lajbitlo &Y 5 LT Cosa

(% e e g S w gl e 1 el slaaldss 1 el
55°55'0"E 56°0'0"E 56°5'0"E 56°10'0"E 56°15'0"E
] 30°0'0"N T%_ — - 30°0'0"N
3|, // L \d R -
_ - L S AN
oA = DN SE AN
29°5730"N | AR 20°57'30"N
7 A
29°55'0"N 20°5570"
] Ry . [ = 29°55'0"N
N [~ S L=
s — - - S Ny
29°5230"N ! / e e R 20°52'30"N
\ e = / e |
20°50'0"N /?< - & 1\§ 20°50'0"™N
A %Q 5
20°47'30"N > Y 1 RSN =17 % 20547307 N
Legend 55°55'0"E 56°0'0"E 56°5'0"E 56°10'0"E 56°15'0"E
—— Structures

Aol pr (§ys 03935%0 4O 39290 Sl o)ls.la} EWRRAR v
Fig. 5. Structural map of the east of Sarcheshmeh area
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Fig. 6. Geological map of the east of Saecheshmeh area which geological formations have been shown (Dimitrijevic,
1959 «Khannazer, 1996).
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Fig. 7. Method of Fuzzy overlay layers from geophysics data to obtain Information geophysics layer from the east of
Sarcheshmrh area
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Table 2. Formations in the east of Sarchshmeh area and the scores given to each according to the importance of each of
them

Discription Value
Granodiorte;dots: exo contact phenomena;Veins: diorite 10
Sandstones:microconglomerates with opal and halite 1
Granite,Granodiorite 10

Dacites and dacite pyroclastics, dacite porphyry
Andesitic volcanic breccia,with lava flows

Andesitic basalt and volcanic breccia

Coloured tuff,Sandy tuff and tuffite

Megaporphyritic andesite

Altration of dacitic tuff breccia and hyalo-porphyritic dacite
Submarine andesitic rocks,vesicular

Dacitic tuff-breccia and lithic tuff,green

Andesite

Porphylitic andesite lava with volcanic breccia

Altration of conglomerate and sandstone
Conglomerate,gray-brown,unconsolidated,tilted

Breccia and conglomerate with intercalations of Siltstone
Aphanitic andesitic lava flows,with volcanic breccia

Ash tuff,lahar and breccia

Rhyolitic and dacite tuff breccia and volcanic breccia

Quaternary,Alluvium

Olh=hR R PERQUQNNQ 0 RN

A 03lTA JSKa Sy g 4 el il
by e b Y ab Ll ylsbn Sl ¥ 0
st le 0¥ U L gl e a2 1 Juol (gl LS
ol T Cods (sl l 5 iy 93 (slaenls jlodkel Cosas
4 eblise glaesls ol 3 snie 5 CAS 44l 42k )
PV RGN PR - P I UL N (-SSP C SIS
S el Cmwdds o3 gdkmes 53 3 5 50 Sla bt L odias LS
3 smabline Glaosls jlodaT Cwsas glajlslu o7 10T
S S0 e il (5 208 Coatl (gloylgale (glaosls
oS ol Jsas AND (656 S 5 51 5 il ol ] 6T &
LeT Lo pea ol ctisl Kalen oo L b oY 53
aibaie wlid e glalitlo 5 s o8 5550 53 s oslinal
5l ol gt U o i el o
Guasas S biysSum 56 oS 5L el O son
2Ly ol Gl ol 5o 58 i g ais 55 0T I
S 0 bl la o Faal b S o 4 GIS Laos

ey ol ag ol ddlaie Sy Jlo 58 Sl 4Y £
Y 5 eSOl oSk s S 5LT sla Gl S slagY
Gla ol B3 Cuenl 5 Sld bl b o3lizul aTunS)
G Gl 5555165 a0 6 8T g o cailate 53 52 50
33 & st Sl S Sl $5 48 Sy g0 plw b S
S oo 4 5 ol il allate 53 (655 5 e S5 S
S S5 0T 5l Gy 28 8 o 0T & 3 o 0 20
Sz 0¥ Sl 53 5035 de Coenl glls ST
o S &S el St s S S5 4 by e okaT
534S s a5 L OT 51 e b 03l ol O 4 L5k
Sl bl e b Gl 8 4 e p dxis ailate
5 oslizel Jle 5 g e slba Sl B> 51, OR (536 S 5
WquLMJKJ;Q_AT.A:JU}&Sl?QTﬂ Colg oo
el Sum S 5 o T ST Y L ol 6 )5
3l Gl B on I g ol Gl T2 a2E b
(G Gl b5 Gle Faa by ol oY 5l e

adbis )31y gy e 25 S L LS e Ghble ST 4


www.SID.ir

st p s Gl oa bodaT sy SNl glaw Y S o gy 4 Gl s
955 Codo L;}g-jr.:iL: ails |y Sledb rw S ol sl Olsea ( SLaS Ol claaY (aL.J 03,531 St 5l s
s 3ol sl SU Glg e 5s Laslae ol O i aals U Cmal LI GIS Lases 53 4 S5 oS
et 3V S s 4SOl (80 LE (536 Slh g o 3bie i atals glate s 358 OLSS a8 o sla 5

L esliul (ol qyoé)jTﬁ._w:gkgb_g..\_&a:))T\U-ajl.g;:L@JT(aLJ

Ll das Liala 1y e sl Ll ity Gblis 87 ol

Iron Oxide( weight: 1) Propylitic(weight0.2) Phyllic(weight:1) Argilic{weight:0.5)

Fuzzy OR

Fuzzy Sum I
_ <5

t Map of alteration factor ]

sledsl 4y O09) Sl (Gl ez o (5, 03gize 4 bgy e s y50 sloosls ode] oty sl oS 5 RSP E G )

S50
Fig. 8. Method of Fuzzy overlay layers from Remote Sensing data from the east of Sarcheshmeh area to obtain
Information alteration layer
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Fig. 9. Method of Fuzzy overlay layers from types of structures data to obtain Information structures layer from the east
of Sarcheshmeh area
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Fig. 10. Method of fuzzy overlay information exploration layer to obtain final mineral prospecting map of the east of
Sarcheshmeh area
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Fig. 11. Porphyry copper mineralization areas in the east of Sarcheshmeh are used as attributes TOPSIS and Fuzzy
TOPSIS Multi Criteria Decision Making matrix and known Porphyry Copper index
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Table 3. Decision matrix (values of criteria obtained for each of the options)

Criteria Area Lithology Alteration Geochemistry  Geophysics Structures
Attribute (km2) ~ (Normalized) (Normalized) (Normalized) (Normalized)
1 3.273 0.6 0.3 0.858 0.715 0.549
2 2.716 0.51 0.23 0.77 0.697 0.9
3 3.165 0.6 0.1 0.453 0.777 0.316
4 1779 08 0.42 0.92 0.726 0.447
5 9.613 0.8 0.54 0.84 0.787 0.626
6 4716 0.79 0.18 0.803 0.755 0.673
7 1.859 0.5 0.044 0.803 0.267 0.624
8 9.292 0.77 0.42 0.806 0.677 0.603
9 1.736 0.8 0.176 0.703 0.707 0.69
10 2.465 0.63 0.377 0.88 0.195 0.208
11 2.657 0.7 0.02 0.81 0.287 0.824
12 3.504 0.75 0.286 0.831 0.297 0.76
13 1.721 1 0.107 0.92 0.34 0.463
14 9.310 0.85 0.76 0.85 0.287 0.476
15 1.465 1 0.172 0.701 0.498 0.805
16 9.292 0.95 0.32 0.819 0.236 0.51
17 1.075 0.7 0.02 0.813 0.536 0.916
18 9.018 0.95 0.3 0.816 0.538 0.603
19 3.206 0.6 0.155 0.703 0.236 0.684
20 1.316 0.7 0.01 0.9 0.29 0.726
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Table 4. The weights given to each criterion, according to their importance

Criteria Area Lithology Alteration Geochemistry Geophysics Structures

Weight  0.100 0.25 0.25 0.2 0.15 0.15
>w=1
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Table 5. Closeness Coefficient (CC) obtained from three different modes of TOPSIS method, the rows that have been
marked by star show the regions with high potential of porphyry copper mineralization

Attributes General Closeness Closeness Closeness Coefficient of
Coefficient Coefficient without Optimization TOPSIS
Area Criteria
1 0.447866697 0.4564 0.1128
2 0.392860017 ~0.4009 0.1131
3 0.288279635 Ny 0.2899 0.1109
4 0.573366739 0.6001 0.1304
#5 0721912886 0.7127 0.1454
6 0.412635071 0.4121 0.1085
7 0.271736419 0.2768 0.1166
*8 0.604400631 0.5899 0.13
9 0.388987699 0.3996 0.1154
10 0.49975514 0.5152 0.1375
11 ~0.303103144 0.3065 0.1171
12 0.446829299 0.4539 0.1266
13 0.37008586 0.3783 0.1178
*14 0.796969957 0.7927 0.1871
15 0.420246744 0.432 0.1277
16 0.512783724 0.4943 0.1318
17 0.325074353 0.3326 0.1151
18 0.522262561 0.5055 0.1237
19 0.284142029 0.2856 0.1172
20 0.295792167 0.3021 0.1147
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Fig. 12. Comparing the results of different modes TOPSIS method for top three attributes of this method, No 14
attribute is Darehzar, 5 is near Sereydoon and 8 is near North Sereydoon.
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Table 6. The results of the change values of criteria and values weights of criteria, , the rows that have been marked by
star show the regions with high potential of porphyry copper mineralization

Attributes Closeness coefficient with change 10% Values

Closeness coefficient with

of criteria changel0% values weights of
criteria
1 0.479217366 0.1081
2 0.420360218 0.1087
3 0.308459209 0.1111
4 0.613502411 0.1226
*5 0.772446788 0.1351
6 0.441519526 0.1032
7 0.290757968 0.1038
8 0.646708675 0.1293
9 0.416216838 0.1122
10 0.534738 0.1224
11 0.324320364 0.1114
12 0.47810735 B ) 0.1035
13 0.39599187 0.1121
*14 0.852757854 0.1728
15 0.449664016 0.1129
16 0.548678585 0.12
17 0.347829558 0.1216
18 0.55882094 0.1246
19 0.304031971 0.1099
20 0.316497619 0.1169
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