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Abstract

Data integration and analyses within a geographic .information system (GIS) can improve exploration and
detection of mineral deposits. We applied ‘a GIS-based analysis and geophysical data to rich and well-
explored copper and polymetal province of northern Iran, attempting to recognize the distinctive signature
of such giant ore deposits. Image-based favorability mapping is a supplementary exploration tool and is
only applicable to exposed deposits: Additionally, favorability mapping can be used in conjunction with
geophysical data to improve exploration for buried.

The study area covers part_of the Touroud-Moalleman metallogenic belt with copper and polymetal
deposits. Analyses of geological, structural, remotely sensed data and optimized geophysical data of this
mining area can help to identify buried and zone dispersed mineralization (ZDM). On the basis of W-of-E
interpretation of structural, geological factors, alteration lithological interpretation of host rock and spatial
distribution of copper indices an exploratory model in GIS environmental presented that it will be highly
applicable in Toroud-moalleman area. The probabilistic map delineates 7% of the study area as
favourable for copper mineralization. A result the obtained map is showing favourite possible Chah-mosa
copper deposit indices. This approach, in combination with geological field work, provides a new impetus
for exploration strategies and localization of hydrothermally altered rocks with related mineralization.

Asddo
3033l b Vgene SIS polie w55 (Bb 5 ) (SBL e CoblB Sl 55 slte dlen ¢ (S50 55 sl
Sl S 5 S St 3 Sl 0 538 b o o Sl 1015 oo S b a1y (6 ooy ol LT LS
e Sl b sl el elie 55 WOTE (65T gy oS 5 51 dlie ol 53 05 &S letanw SBLST OV Jo s Lt
wile 3 Oldne = 355 45U s o3linul Oladas = 355 ab (5l dows plis ;5 (VLE,CSTMT,RMT,Mag.) bliaes S
5 Se 0% L O Yy Sl b yau(asali g Olels lgle gd) Olaw Olwl Gy 5 Olpl 655 0 S Jled

el a3 8515 JLave® YA L Ye® Y



ol gy osllen sty 42 Y.

alllan 3 g0 adlain Lwlid 0
Wl ok I8 sl § s 5wl Sl Sdme JBT 5 JLaslS (3L 3ln o e ol — 55,5 (65485 SLaatsT db a8 s
W,;.@M}m;)”ﬁ,égfﬁh%w; bl o g ol Sidme dilaie )3 ol 0dki 035TY 4dE 5 Lges Ll
Jo8 s 33 )38 g ot Jled Lssn 0o Oy B8 Jled By Gl s e aiate 53 (S8 ol
;ﬂ,zl)dmfcd;,;&La:}wduugdju@tf;ﬁ,dug6;,1;;ﬁ,mat);m;y;r”g,s:6
— gyl 5 S IS Sl 5 S Sl B s e 6l 455, 5 OlaSl 15 ST L ol s clgsle s ST
53 &SCs Slo 85 otiasilts oK e )3 (a w5 49l Gl 5,18 LK (a8 5 50 OAd e o ol (S8~ IS

.\.&L:.A ol olg.- Odze 03 gdowe

SN 55 OIS A sBals b 386 3 GIS daws )3 Julod g

e i Sl (b 058 51 g ey il 555 o w0V T skt 4ib 5 s dhminia | Rl e 93 53 SN ol L
S e oslizal (gl a4l SBLAST (6l 45 S (6 LT (Sokae ¢ GIS Laden ;3 W-ORE 35, .31 503 28 5,08 5 ol
SN (3lassl z2) oS (g5l SIS sliss KK 5 (s 4ib (51 angr (B (K58 55) (oo SBLESTT (sla 0313 L 0T 3dls
338 o Jeol ((oalasl) ol &5 &

W-of-E (59 3l oalauel b Oldas—33 5 4l 35 O sllao fuuily aidi agg
orle 53 1) (Gime L3 SBLS | agy i iy 4 801 o Sl Gedld (510 4 St oy o ool WHOEE g,
g 5SS 5ol st lid e (Glgmmy il s 0l ailbne Slias Siemad ¢ty i (S dadee Lo an |y (g 4o b
Solome Olsins 355 (o0 el oS s iy 60831 A s W s Wit 035 53 (lam &0 5 5 ¢ ol 3 e st L Lo £5)
il st e a2l S (sl LT e (gl iy ol o oslizal SGLES (slgis o S itor (sleheaily SLuls sl
A;g-duMQTJsdsd_’-MLglﬁ)@m\o\j}‘sbﬁxﬁc?@lﬁfﬁxﬁ.@\a.\.ia;bﬁ.;;i&wt»@.)mobi
S el U (585 55 g ol il e ol bl ) IS G 3 e enlial (0T o 53 SUgs IS 4 audS

Sl 0l 4....»\>u (e LSJL"“ k.';'K L5‘jf

38 8l i) )3 (LS| S 5 55 slgd s
Gled s, 28y plosl WAD Jle (glnl )3 (g g0 olr s Odme 55 (SLEST) eS8 55 Slhas « W-0FE Sy, ) p il J8
RMT Radio VLF Very Low Frequency « Magnetic Method e eblie 15l Wisg &yle Sllas opl s eslatul 5540
b laa g S sy y abes 1 o9y 4w & (CSTMT Controlled Source Tensor MagnetoTello;ic ) I\//IagnetoTelloric
rt?g;\w,ﬁetgom,;‘.\;1,u@t;ﬁﬂaﬁﬁfs&;ﬁﬁ/\),é;gumn Sdomi i publine igy (LA d2il o
(omb s w83 L) VLF s, IVLF psy (0 .l o 03l OLis Lghds s ol slarl oo 5 w5 ¥ Kl o
st g e ¥ 00 5 S Gee shls 8 sla S5 L S5 555 sl Sl 53 LBy ol 3l el (615 (5 m ST VFY
Lo moly s ol b 51 a8 Sl Coglize Ob o b eilS )3 0500 bl s 2SI (sl 51 SS by opl 358 (oo oalizal
5353 U ()b b Gala) Sbls p b slast Cgr ol ST (gn 00lind O 5 e D5t 0 Vb 256 5 aly 1S 3

N5 (ol il 315 5 o 450 3) g (5,5 o511 Jols VLF (glgzils py A3l odd cpomd i 51 Colbal Jlazo| Cogmr 3 500



Y4y Ol 558 55 il &S a3 s

Weights of Evidence Extension for ArcView and Spatial Analyst:
Arc- WofE

o

200000 2am0n soa

)
8

D>z

B :1 ” 7 . '
/= % r/ ; N .
LS P AA——L o rfn

H oy ! 7 g &' ; : ot
éﬂ%é@;% 75/\/ /// ~ = / . > . ' g‘u b‘ N E
. L . - # A o - H
Z = /% &
7z
>

N\
3
®
@

<
-

%/\// e ] ST e

%‘%&

§ o 300 150 0 3,000 Metors
- —

I%

2t Zanaon o

13 e Sl Bl (S 5 o e ol 235 5 (05 I iy oS s e 23 (gl o sllae ol i ) S

ol 2 OV GO 51 slize sledgbo b s SA ¢ g go ol et 53 A5k (o (bl Olikin 4 56 5 (D) sl Slals g soes
DL ¥ S 55 4T ol o 0L 4 ek s 5 06 8513 0 g ol o plomil (6,87 311 200 a3 ks ol ) oS o
Ll (g5le SUS gy o s ga loghdnn Y same S350 Sl (6 =8 o3l 53 48 Sl (65,0 4S5 ol 573 .Sl okiiasls
C}o\_ff.aQ)y@L@l}}ﬂ.cdjb@\f.&);ﬂt}UﬂrvLcJ._J:Qw}aa\gQm):aﬁclqdlé}:éjjdaw):éjcxbfd
33 535 g b La 8313 S STl ols 3L, 5 a kS YV B 5 oa ST Sl o8 L 3 lse 2t 53 .l ok | |
Ul odd (g5l alcd il cold (g5luds (Slehi g s 53 0l 03ls OLES Gas il edd Ol cis g () 3 95 b ol ot ba 03> o7 bl&
ol Olas 53 0dd (688 o5l L5 A (5l VLF is, (6l ot g3ludibo (glehis ST od Laimiia o (5l 1) 385 o 5
O o= & Jled sl U 5 ailats Lol 6%‘145})&‘) 38 ol Ode 53 (S5l SIS Wigy BT o 03557 o sm
B 1y Fledlo 5T a8 o b |y shtzal (1 SV 55 D Y ) (slghdg s VLF gy 53 45 58 oal st odalin 0S5yl 06
W U1 31 53 s 67 (gla &5 5 5 5 Ol o stalive Jlo 5T &S Gblis ol 53 a8 5,87 bl 4,501 015 a5 Ll 03l
L rloel 7 5 oo a5 A ShSTYON K10 (o (sl a3l 53 (S5l (sl otz 3 1 eslinal OSGl ¢ 355 cpl 53 IRMT ) (¢
o 3 el Ll e ) JUS e D5 o s a3 OSTMIT s, (55 (oo Joli 5 08y lS 3 5 8 ke 30575
sl 2 el 5 S Slbls 5 015 (o0 G831k 5 S 4l S L ol ST IS e esli e u3lST

d‘,_i-4_3EnVir0MTwij.wln\:éliAM‘,SJa.U«@\}}AM&%QJBWQ@AMAI}AJM|6\J36\§))@



bo&%uﬂb&w@@ Yay

VY0 (eilS 5 03k 4T ol B pblite a8 i 0S5 ol oS W 5 ke ABL s CSTMT Shas 3 b 6,8 o3l 4 o
Lli gy (or | 5 RskS

asis BHS s BHT BHO (slgab 4 Y S 3 487 s ()l cpl ool 0 plowil g g ol ko 3 SLEST (gl il 4
Les (S50 5 039 6 o3k T sy po 005 o o5 13 53 BHO (55l .l ol Bl (golgiiey bli (555 » el o
o) OU oo 6K ol 0k (g5l 20 VVO Gee b BHT (5 li> il o & 35807 STl lbie Sy gomr 5 20 V07 BV F Gas o
OT G ¥ L FY/O s 5 6,20 VU F pmd g oo o Calides Gas 4w 53 OT 55 S1a 5 035 <SGy Clo o35 35 (gl
o o en oy Y g Lo b o35S (6 2 WF BV (o 53 5 e o p3 VO Lo se sl b o5 SIS 5 CSYL (cleilS
ol (52090 Gae b5 0 STb 5 odd i (3B oy guy (55l cp) Al oV J59 2 CSTMT - Jlo Ty oo BHS (g5l 1355
WO LAY 55,V B FD u 55 5 s oy ) 350 le b ulo g i 5 o sSI8 (CS Yl @medF B 11/0 oo 3 45 .ol 0l
Sla (oli 350 o aliDle &S jshilan ¥ S8 b 348 oo o> s oo 53 V0 VB Lo b2y 5 SIST (oS 5 s
) oS, il SIS 055 45 BH6 (ol &;u,;..uu,uébe,ué\,@u:ﬂ 035938 &5 g5l SIS LBHS 5 BH7
Wl 03 536 oSyl ool s (1l STeod 15 (3Ll

VLF i gy oY JSCo b a8 Can (65w GUS WUy oes V Jbigp LBV 5§ 5 ¥ Lby, aw IW-0f-E 25, 3b

Y Jgir)g'.,.»I‘cbyBH6 L;)La>Lg‘f‘4;6)‘._4c@ﬂjdjkéw;)wwu‘juﬁmhﬁklw}i‘?@_’au

ewes ol i 0 S0 3dehy éQ,Jb,}i -]

Y oled Jidy 4

50 100 150 200
Distance along profile (m)

g ledaa Voo ladi b g

Voojat bt

BH6 + =AY,
. Sl o G
. Lebedape sl g 1oxd

VAV Saiesh Al

I 5 TMT, RMT VLF. e sl iy ¥

L] ol o5

* i

50

'y e o R &U1)
- 5 ol :
= - 6 |-

) .

100 R

_ E 14

g

= 150 200-

H 4 5
200 -250

3 2
250 -300 ” =
[ 50 100 150

Distance along profile (m)

~

00 150 200 250 300

Dt long peoile () o (g Jbualda ¥ o Jlad i g
oddi (g bmudda ¥ o jladi d,éj)g

0 50

.L;juugtsui.;!xj)}am@tgﬂéuy}ﬁpVLFJz,,@uwuﬁ}wret{wm);w@ﬁjgéwuyidwaz.rJS.,:;



Yav Ol 558 55 il &S a3 s

S8 ans
33 2L S (65 e SSTEST W0 E 5y, 45 dads 0lis 3LasST &S 56 55 Sllas Sl 5 |5 (ol = A lis
5 Sl 55 oalid a5 ¢ Sl B3 (ol sla ) 5B 4 e 5 Lol (5l SIS (Gl bl 855 i p 5l 4G LS
S SLe sl (s3LaBl (g o Jol 5 LS 6K 5 55 Slles sy 4K atgy Sl 53 15 dblos s (SS 58455
(S50 555 SBLEST gla 05s b 3 il oo 6055505 5 S (lgis il Je ol by ST e 0SS L ok (S5l
g adaz S1LALEL S g g3lasl (g5le SLS slgis; Sl (olasl o) oS (g5l SIS (sleis) eSS 5 il sl

elgdlo T S5l 55 o 5 83 Sl 53l St SBLESTT (gl 4 5a 2alS il Jte ol sl

6&4
23S Gime SBLAST| 5 wlid ey DLl Oledme 5l 38 4SS 4655 (wlis o) Ui S AYAY £ 0P S
David L.V, 2002, Practical GIS Analysis, taylor &Francis, USA and Canada, pp.294
Malehmir, A. Bastani, M. 2006. Geophysical research-project in the Chah-Mussi mining area,Iran, Uppsala University, p
77..
Ziaii M.(2002) Cu-porphyry Mineralization at the Region of Dekh-Salam(Eastern Iran), All-Russian Symposium IGEM
RAS
Ziaii, M. 2007. Geochemical and Mineralogical Pattern Recognition and Modeling with Bayesian Approach at the
Hydrothermal Gold Deposits, J. Geochimica et Cosmochimica Acta, Vol 71.(15),P.A1131-A1176.
Ziaii, M., Abedi, A., Ziaii Mahdi. 2007. Prediction of Hidden Ore Bodies by New Integrated Computational Modeling in
the East of Iran (Lut marginal). Fifth decennial international conference on mineral exploration, Toronto, Canada.
Ziaii, M., Ziaii, Mahdi. 2006. GIS Modeling for Mineral Potential Mapping and Quantitative Resource Assessment (in
East of Iran). III international conference GIS in geology, Moscow. pp. 59-60.

Ziaii, M., Pouyan, A. A., Ziaii, Mahdi. 2006. A Hybrid Computational Model for Mineral Exploration = Datasets. 12"
IFAC Symposium on Automation in Mining, Mineral and Metal Processing, Quebec City, Canada



