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Fig. 1. Simplified regional geologic map of The Khezr Abad
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Table 1. Latitude and Longitude of Cu index in the Khezrabad area

Name Latitude and Longitude Name Latitude and
Longitude
X y X Y
Aliabad 53° 5059 3103824 Mansurabad 53°4553  31°3650
Badamake Nasrabad 53°486 31°4328 Mazraemirha 53°459°  31°4318
Badamake Nasrabad 53°4734 31°4328 Dareh zereshk 53°5500 31°3159
Bidestane Nasrabad 53°483 31°3422 Sadre nasrabad 53°52000 31°4460
Cheshme Zardestan 53°41'3 31°52'1 Mohamad panahkuh 53°4435  31°5556
Maadane Kood?2 53°29°60 31°2960 Mohamad panahkuh 53°54'7°  31°4547
Dreh Adarbalandan 53° 4344 31°4023 Nasrabad 53°54°' 77 31°4620
Dreh Adarbalandan 53° 4345 31°3728 Sadrabad 53°3932° 53°44¢6
Dreh Zereshk 53°5041 31°3328 Sangdun Galuyek 53°44°6 31°44 3
Gurekhare Khezrabad 53°56 41 31°5242 Maadan Khud 53°4230° 31°5260
Khood 53°42°33 31°52'59 North of Bidadkuh 53°5434 31°3625
Kuhe maadanune 53°4734 31°4328  North of gosale sartab 53°486 31°44°1
Badamake nasrabad
Halihuhe Adarbalandan 53°4322 31°41°16° Adarbalandan 53° 4344 31°44'1
South of Nasrabad 53°5053 31°4437 Adarbalandan 53°4344  31°4023
South of panahkuh 53°5553 31°5558 Sartab 53°486 31°44°1
Khezrabad 53° 5700 31°5157 Sadre Nasrabad 53°5160° 31°4460
Khiyarabad 53°5357 31°5317 Mazrae mirha 53°4360° 31°5660
Milsefid Mohammad 53° 4360 31°56 60 Maadanoon 53°4734 31°4328
Abad
Nasrabad 53°5053 31°44°37
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Table 2. Latitude and Longitude of Cu index in the Shahr-e-Babak area

Name Latitude and Longitude Name Latitude and Longitude
X y X y

Bidu 55° 730 30° 2860 Sw of golab 55° 2437 31°224

Kuh-e-Mozahem 55°11°24 30°2258 Hossein abad 55° 2455 30°21°38

Meiduk 55°10°27 30°2532 Sw of golab 55° 2434 30°17°13

Sara 55° 817 30°274 Darkhooni 55°24'3 30°17°23

E of Medvar 55° 560" 30°1635 Golab 55°26°10° 30°12°45

Kahtookara 55°0'48 30°2351 Kuh-e-medvar 55°24'3 30°1723

W of Shahr-e-Babak 55°4°1 30°1027 NE of Hamdin 55°29°36 30°24'3

Kang 55° 2729 30°232 Goori 55°2923 30°20'3

Dareh tangale 55°360° 30° 2656 Badamestan 55° 2846 30°16'8

S of Meiduk silica vein 55°100° 30°24°48 Abdar 55° 1760 30°1828

Kuh-e-golab 55°641° 30°15°10° Chahmesi 55°960° 30°24°30°

Hernashk 55°641° 30°22'15 Abdar 55°16'16° 30°1323

South of meiduk 55° 735 30°24'3 Lachah2 55°9'60° 30° 2460

Darbidueh 55° 735 30°26'12 Kalderaye abdar 55° 2660 30°21°60°

Darbidueh 55° 627 30°27°46 NW of meiduk 55° 815 30°2542

E of meiduk station 55° 723 30°24°40° Godkalgovari 55°310° 30°2960°

W of meiduk station 55° 854 30°2451 Reshkan 55°2011 30°2945

NW of Bandovan 55° 854 30°22'33 Abdar silica vein 55°1834 30°1812

N of Kamquieh 55° 824 30°2253 Abdar 55° 1856 30°1838

SE of meiduk 55° 8'49° 30°23'60° Latala 55°1018 30°2636
South of meiduk 55°812 30°2354

S oo Gt 393 5l )lse Jd ] &5 plaailas
(554 SllSs) w05 pem s

leds; 5l oolitul L LSSt g Lo gl 2l 51
4859 5 33290 SlaSinsSs L Lyl slodail g 00, el
g i Coled (o wdallas 0y5 0 ddlaie g0 o 1:100000
F oS5 Jlogei g 4 Ligl (Sl (6,05 )18 CaaBye
a5 Arc Gis Lo ;o Ll § Lo SKnsls &g, 0 by o
(B-6 gA-6 Jsz) a5

SleaKonsCs ol Sl 598 3blie JUS )3 aay yosd S
Fos kS 30 Jgbo ay prye 4 4y ol pas ailaie ) 0525
B ey 0590 Aoz @oye B (s g D (GAaSD

Sl e 9 2Ll pias alilaio 90 )0 JLS 59 ks
LSSy g !

Sl Bl eend 5 el 5 eSS gl 5l (sl
Ol Sl a azgi boays 5 ool adlate ghojlgale ngas
) 09> (ot O jgm0n Slojlgale poai 55, » b,LSLs
s anlnl byl s b (5)lse S0 b tas e oS
sobaiedn cplpliy aisd a8 5 ol il o iles e Lavosl>
255 59) =t SIS Sl S g LS a2
Google ,glas cuizen 3642 cailb oS 5 5l slo,lsnle
e 5l oolatul b ¢ ok & jq0d 5 0 48,5 Sasearth



391

ST ypas gblis ;3 (o 3l S (2l - 6,05 Bl (o) 2

(1394 JL) 2 o)l 7 o>

(§3eSes yaglS 046 el Jsbo b o0 4096 5 yzesls
ools yLis obl pas adlate (goiuaSids cud 5 1 JSKb o o
5B Jsaz) Uhjleds JuS (5ol lem o s Zenal 0
Cpz LS8 0m 9 00,5 i dbg o (0,8 jloges

(D yC B A-8 J&) o Jol> 0 peb (>

53°34'0"E 53°40'30"E 53°47'0"E 53°53'30"E
. N
A o ® )
0 15 3 6 rg 12
® ol
B ® e ¢
s
z (©)
g
e )
:Z
3
5
s (©)
@
z (]
o
2
s
53°34'0"E 53°40'30"E 53°47'0"E 53°53'30"E

T
31°46'0"N

T
31°39'30"N

T
31°33'0"N

31°52'30"N

o=l o ah dnalone (JUS 8w S5 oye g2 slp g 285
15 Jsbo L amye b 4 yieshs 30 Jsbo oy qupoe iy
Jsb L 616 4 g0 rady 5 00055 e SRaghS
256 205 LS 375 ol Jobo L e B4 iasl5TI5 alis
093 alos Jobo Ly oo 1024 BT oo Jobo b gy

55°0I'0"E 55°1(‘)‘0"E 55°2(|)'0"E 55’3?'0"E
N
z
£ z
° £
21 B e ® jL Lg
3 0 25 5 10 15 o
-—r e—m | Q
(]
L @
® % ®
® o0 ©
@
z
3 . z
’ ® It
©
® @
@
@
@
@
z z
e
0
z
g- m % .§
©
180
55“0"0"E 55"1(‘)'0“E 55"21‘)‘0“E 55”3(‘)'0"E

Sy B bl pas AL s gl )Ll 5 bl (555 Sz slawisy sl (S Sloged s FIY 5T gl 3 Jsa

Fig. 3. Fry analysis and Rose diagram for trends of the Cu index and deposits A: Khezrabad, B: Shahr-E-Babak
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Fig. 4. Band composite image (6:4:2) and the main fault location in the Khezrabad area
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Fig. 5. Band composite image (6:4:2) and the main fault location in the Shahr-E-Babak area
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Table 3. Square dimension (r) and The number of square containing faults (N) for 4 square: a,b,c,d, Khezr Abad area

r(km) Na Nb Nc Nd
r =30 1 1 1 1
r,=14 2 4 4 3
rs=7 6 15 12 11
r,=35 21 47 50 36
rs=1.75 58 132 99 110
re = 0.875 161 337 152 292
r; = 0.467 380 866 612 693
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Fig. 7. Stepwise presentation of box-counting method for measuring the fault fractal dimention D, in the Khezrabad

area
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Table 4. Square dimension (r) and the number of square containing faults (N) for 8 square: a-h. Shahr-e-Babak

Nd Ne Nf Ng Nh

r(km) Na Nb Nc
r =16 1 1 1
r,=8 2 2 3
r;=4 6 5 6
ry=2 11 9 16
rs=1 21 18 29
re =0.5 37 37 62

132

1 1 1 1 1
3 4 4 4 4
10 13 16 16 15
23 42 55 56 53
57 110 174 141 155
264 387 276 356

D, =1/4095
D, =1/6105
Dy =1/748
D, =1/6533
Dy =1/721
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Introduction

Two main principal aspects for the genesis of
porphyry copper deposits have been determined.
The first genetic model concerns the petrologic
and geochemical processes and the other relates
the genesis to crustal deformation and
geodynamic conditions (Kesler, 1997). Recent
studies (e.g., Padilla Garza et al., 2001) show
that the generation and emplacement of porphyry
copper deposits may not only be dependent on
magmatic and hydrothermal processes, but also
that the regional and local tectonic setting plays
an important role. Therefore in determining the
suitable setting for emplacement of copper and
other porphyry intrusions, determination of
location of partial melting of the lower crust,
generation of batholiths, and their volatile-rich
derivative intrusions in the crust seems to be
necessary (Carranza and Hale, 2002). Almost all
porphyry copper deposits in Iran are located in the
Urumieh-Dokhtar magmatic belt. These deposits
show distinct spatial and temporal relationship
with  Miocene granodiorite  plutonic  rocks
emplaced along strike slip faults (Mehrabi et al.,
2005). Accordingly, the tectonic setting of ore
deposits seem to be the most important factor for
regional exploration of porphyry copper systems
(Vearncombe and Vearncombe, 1999). There are
several methods for analysis of distribution of ore
deposits. In this research the role of structural
control in the spatial distribution of porphyry
deposits has been studied using Fry and Fractal
methods. Here, the Fry method is used as a
complementary method for Fractal analysis.

Materials and methods

Fry analysis is a self-adaptive method that is used
for point objects. Fry analysis offers a visual
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approach to quantify the spatial trends in groups
of point objects. Fry analysis can also be used to
search for anisotropies in the distribution of point
objects. More specifically it can be used to
investigate whether a distribution of point objects
occurs along linear trends, and whether such
linear trends occur at a characteristic spacing.
There is 37 and 42 copper point's index in the
Khezr-Abad and Shar-B-Babak areas. The Fry
patterns of copper index for two areas were
determined with application of Dot Proc software.
Fractal analysis is another technique for
determination of regional distribution of faults. In
this research the fractal dimension of joints and
faults was determined in different locations using
box-counting fractal method and drawing the
logarithmic graphs.

Results

- The major faults show NW/SE trends in the
Khezr-Abad area. They have a similar trend with
Dehshir-Baft fault. Other sets of faults show
NE/SW trend. These faults are younger than the
Dehshir-Baft and release sinistral sense of shear.

- Intrusion of two intrusive bodies leads to the
accumulation of strike-slip faults in the vicinity of
intrusive rocks. In this region faults and joints
mainly show NW/SE and NE/SW trends.

- The results of Fry analysis show that the
mineralization in the Khezr-Abad occurred in the
Cretaceous (and younger) rocks with NE/SW and
NW/SE orientations. In the other words, these
areas of mineralization are mainly related to the
secondary faults or (P faults) in the pull basins
and cross cutting points of these faults which have
similar strike with the Dehshir-Baft fault. NE/SW
mineralization is probably related to the tensional
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stress direction or faults having the general trends
of central Iran structures.

- The calculations of fractal dimension show that
the southeastern parts of the Khezr Abad have
higher amounts of fractal dimension (Db=
1.7002). Also there is a relatively higher copper
index in this part, indicating a logical relation
between fault structures and mineralization.

-The generated maps indicate that the
mineralization in the Shahr-e-Babak area occurred
at the intersection of faults and volcanic system
and the Fry analysis shows a NE/SW and NW/SE
trend of ore concentration.

- Northwestern parts of the Share-e-Babak show
higher fractal dimension (Db= 1.748) that occurs
in the areas with more volcanic rocks and copper
indexes.

- Results show that the porphyry copper
mineralization mainly occurs near the great faults
and related to the fault structures and shear zones
in the Urumieh-Dokhtar structural zone. In the
other word fault lineaments are the main factors in
the local concentration of the ore deposits.

Discussion

The Study of geometry and mechanism of faults
related to porphyry copper deposits is very
important for determining the suitable location of
ore concentration (Zarasvandi, 2004). For
example, shear zones, pull apart basins, and step
over along the strike slip faults are proper
locations for concentration of porphyry ore
deposits (Carranza and Hale, 2002). In this
research the Khezr-Abad and Shahr-e-Babak areas
have been studied. Plotted rose diagrams show the
main role of the Dehshir-Baft shear zone for
generating the joints and faults in the KhezrAbad
area. In this area faults with NNW/SSE and
NW/SE trends are the main direction of ore
concentration. They are mainly related to the
Dehshir-Baft fault. NE/SW faults show sinistral
sense of shear and generally are younger than

before mentioned sets. Finally the latest fault sets
show N/S trend. The Shahre-e-Babak area is
mainly dominated with Eocene igneous rocks.
Volumetrically, andesite units are more abundant.
Rose diagrams represent the existence of two
main conjugate fault sets with NW/SE and
NE/SW trends. The main copper indexes are
located in the intersection of volcanic rocks with
these two fault sets. Also the results of Fractal
analyses reveal the higher Fractal dimension in
the Northwestern part of the Shahr-e-Babak area.
In the other words the most density of joint and
faults occurred in this region.
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