190 LG 1A 62810 ¢ | o A 6 louih (oiissd 9 Cuww Jlw QY Loy

AW JUS 5 b Juho S &) K 3 (B S Ul b BT pais (313455 HLI
S 0 Of A (B diso 4

3 300 aBIS o> 3 Pl wo! ¥ L1 slon ¢ 3T 3100 ¢ o8 do gt

O pl 0l Dl 5 pshe domly ¢ oDl ST ol cn ke 05,8 (1 5S> (5 gomtils’
Ol el Ol (Do 5 pshe Aol oDl 33T oKl (e pshe o3 S ol
Ol Ol voyor Ol ol e oodhanl 5131 ol&Sls (Odme pwikige i LSl
Ol Ol g ey Ol gs dly o oodlal 13T oISy« wdigo 03,5 OLezils”

Ol 655 5o il «doms dmls ¢ oDl 53T ol (SLalzul®

VAP /YR b \WAD /1Y /¥0 13 3 e

S e candllan ol 55 bilois eslizal ain 51 o15aT 15 s s en oty ¢SS (ol S 30 alaolpl Olse 4L Gladle js JBST 5 L cladi
(Koo @ oS 51 ol a5 b 8T 15008 (sl 8L (51 33U ailaie 55 0wt lis T Osles G;}:}Aibt(C-DMF)sul_;Kéu)u;ujtwuvp
C-DMF Jus by p o T (5415 (sivos; ol ok (sivon s gl e (U islay 5 (63,38 5058 55 ¢ amim )33 DMl wly p ool (Lo 55 5 o (sla JuS
Aol ol ol als Jool 5 (Koo o o 51 alol b 658 L5l T ol 15605 487 das s L (g3 sl 5 ablg ViV v crn s alibie) € 0 g3 s
ol slaeys gl glabob i oS S 5l (S o gl o8 4 o 20 ST K 1 S ailaie ol 53 % F0 B % 00 Ol gl T Ao 43 8T L1541
B % F¥ Ole ook ST do 55 55 (35l 5 3blp Gladd 1) v vee e s i e gls 8 (6l r 5 20 YWFF B AWWA Ol fuob do )3 (6)le b do oas )3
138 (5l men dal s S Oy 4y Ll (S (sl ]S 5 08T (54187 0o St Bl oins OLES o g pm (ol 20 FYFO BYVFY Ol fuols o 53 %

Sl SIS Wis o g opl 53 0t &1 C-DMF JUS™ 5 Jus 55l SIS L Ol jan slo e s sbasl 55 5 QL&}‘LS.;M& ‘5LAJ..§L.¢U¢L§J§_ P2hle 5

AL gl S 5 Sl das 3 ClesST]

B 53y gl (AT 581 (ool o 51 alols — e (IS5 e Joe 200 31 gl

E-mail: mehranarian@yahoo.com

sl — ke by, o (Liet al, 2003) akols —)Le 25, «(Cheng et al., 1994)
sledus ;i eslazul L Nouri et al. (2013) .l (Hassanpour and Afzal, 2013)
polb aikie s (C-DMF) ol G oS 4 i dlols —5le S a5 JUS
— S el 5 s bkl 5 1547 Ol e LLI I e g2 (Ol
by 8 & DESUT T ST 51 gslad b, Ll Ol T o ulS
ol ol Caady s 4 3L adkie Ll ead gLl CeiS
(ks 5 o sla,lils 5 balis ok, S s (mlia K 5 Sl b
Lloks wslis gl 8 g5 51 T 2in oS Sl o3 S35 5 (AT o325
(e ‘[)l)&“.a 5 23l Samani, 1988; Daliran, 2002; Jami et al., 2007)
i) ~ ST Ol Kaw b (655 0 Olal a1 gy 0> LS
«(Daliran, 2002) Olgdive Ol5 oo W LS cpl 51050 13 o s o ,melS
AYVA Gl ) b gola o «(Jami, 2006; Jami et al., 2007) (63 5 giu!
Daliran et al., 2007 and ¢\YA+ ¢ b obf)lf) Sl (WYAD (oolse
2y eb 1, (Daliran et al, 2007 and 2010) sbwaSd 5 Ok § (2010
S0y 3L aabie LT - aT (cla,lulS Forster and Jafarzadeh (1994)
sl 4 ladls sl oS b bl s 1 T 5 U5, LSl ¢y
Sobe 5 Sl opl (il S8 (3L Jdxe aibis > Daliran et al. (2007)
2yls ol 8 i Ls Fe-P-REE-Th-U la,lsls s alin coleS” S
(ol slaag sl s odd plbail (LSS 5 Kl ks Sw s
Gl dilate 53 (g5l S5 ob S 0be) 55 gleS b — sl ey J S skias i
o e sk 51 o8 sl 51 ey (2255 cpl 5> (Samani, 1988)
Ol e Ole B3 JES7 5 (g 5led e Sl oslinal b & 58 455 5 (mmtunygd Ve v e v
VAN

20T Ol e 3 g Ok g3

g i =
3 e el slajlle 5 S1A Ole LU 4 by e slaot
2 asf e gl gy i Jle Y Jb sl 30 e 5L Va8Y
slan S 3 bjlle e B 5 Caesl 1 0L (ol le gla Jows 3550
.(Craw and Campbell, 2004; Drew, 2006; Wang et al., 2012) s,l> juse
e 3lan Gl g (g 0> BT ST WS s bl Londy Sl
O W) 03 e Sllpl alss K85 s leolpale glaesls sl
adlas 5 oo ) Camds oy odme Sl s Sl S sbls
et 53 S sz 3 Ol o OT IS 3 &8 s 154157 L OT bLs )l
el htea JUST 3 ankin e sla B dsle g5 sla by $SWSTL
Syl Wb pols gland 55 SUS 1, 5 @S5 28 eslinl daly ool s
Sl p o358 glesy L GLalT Lo Oppes wlid )
baulp ol ol @3l G 5 S8 8 ladnl s (slacpme) (osmy
e 5 S5 ol Wilg gy opl s ol elis s sl S
Mandelbrot, 1983 ¢\¥4+ ¢ 3 by VAL ¢ fuas) ds 6 T gl 5 JiS7 5
! » .(Ghavami-Rajabi, 2007; Khalajmasoumi et al., 2016; Afzal et al., 2017
u,.i:....:.‘.n 45" Wsls olis Meng and Zhao (1991) 5 Turcotte (1986) b i<
Olllan 3 5 355 OS LS jolie 5 wlid fpa Sla ko Obo JUS 5 alasl
(Bolviken et al., 1992; Cheng et al., 1994; Agterberg et al., 1996) s.Li (‘qu‘\
Sy otis S Shs 5 pole S5 5 ske Ol SIS Saes
LS gl ol IS gla By s e O 1 T oles 55
Sl isy bolo & 558 0 @8 I 4 bglin g et 5 gbed S
Colue —0lg Cab  Sg, «(Cheng et al, 1994) C>lwe -,le



038352 S 48 (la 30 SaS by Sz phS 5l jlidte b ool paie ol josIS bl

212305 (535 o Ol Koy SIS e 5 Ol S —eblS 5 L2l
LSl CIlb Cnbgn o me 503 g ailate cpl 55 (glo B0 g3 SIS Sl 3 s
(Hasanzadeh et al., 2008 s Ramezani and Tucker, 2003) "ol 5T & S SLS
U oy Sa355055 b s gl w03 LSl Sl oyl slus
s p fl e GLS Cty ST g GLST Sty ST Lty (S
ol pon LS Jlod adlo )3 635 0 Olpl 25 & S s (ol iy
Sl b i Csle ey ool (Ramezani and Tucker, 2003) Col o35
A EINCR g 7RO PR TS Y SO - g P PRI P LV
3335 95 SB35 K6 Ll JSE5 5 gl G5 5 S gy ST
Nadimi, 2006) sl 055 225 Sl ol b Olojon (53 phul L5L0)
31y oy 5 695 T o pa Calises la o308 L(VWAY ¢ 1T 5 0T )3T
o2l> ) HiS Ctlepe) 5 oW SlaanT Sl L LUyl s Gib 4s
ol o ol pn) sl 51 gloyss b (3Bl asb .Sl o Lases OT 5
32 6T Sy (NS gy b Olosen sl fuS o)lss Sl L
Oy Cmtisp () it (S 48k e )8 i
4 ol 53 (OFAY () Gl o |85 (655 sl 3l i 5 1S
Sl S 5 T s — SLasT e I (slas same (555 0 01l
5 Kl b Ll g5y wamml S oKL dSoaglss e
Gl ot GIE VU o el e b (o5 (6 p3lin oljan 4 1 J&5
Iy a>b 037 e i v Ramezani and Tucker (2003) .(\ JSa)
5 A8 ek Sy b IGL S SlaassT e S 5 Al e oUS
55 oS 5 S A L o) sl W5l b s 550 6 ) SIS 0l
0L o » 5 (Ramezani and Tucker, 2003) - ,.S" L ¢ (Huckride et al., 1962)
by v (K I K sals dile Lwg g cpl 8 e el

35 o okl 1o ST (S5 e Sle

ol 43 8 )5 s g oy 3y 50 cailaie Sl le 5 o T Ko Oolae Lo

B3 gy —Y
S alols —(odd wlid Oslae) Jle JBST 5 Jue Sl eslimal b tags cpl 5o
Vb s e gl 8 (ool (glaeys dile o S (gla ks
Ol 095 85 55 Lo 38 555 (S o o I8 5 (63 5l 3 3Ll 5o S
Olen 2 VL 53 e bbb sl 33U adbae Oolan 53 2T i w5
Ll b e atls y bslils 5 Sdes lalis Oslae slul 5 51548
e b lae 5 95 Glrests (Wbl ) il I bl le Sl
Nouri et al. (2013) .l s o3l a0+ v 4 &K L odds bl (65l 50
=5 bl gl oS 4 i ol — e 8705 B sladue Sl eslizal L
tnl 4Bl 28 sl — ke Jis 4l 555 & ¢ ol glao 55 5 (C-DMF)
S Ll (n)\iaj.la;a): Sl e sl 5y 5 o134 Ol e LLS ) 4 g2
(sl ol 0305 OLES s j iy 4l C-DMF Jute
DMF (>p) o Fp™®

5 ez Aol DMF (2p) 5 (0T (tass opl 53) pais jlep aaly ol 55
Syt s b S 5 Ko sl o8 (Lol glas s
Wl Ll 5 D3lae Bl b (ssbee b ) 5855 8 Sl (53, 5kl 5 SLg:
Sl O3l Hle Slol 3 IS 3 au D 5 sl 2l F

Sl ) ol g wlid o) —
rd S b 65 e Ol (o) wiy Talbot and Alavi (1996) b 4,
o bl Jsb s asl CBS Jbs ST Cotle e sladnl 3 5b cou
0,5 G (E 33 5 9 25 eelS oSl b sl 5 457 ol 0k Ul 5l

lasb 63_,?;:} st e o bl il e 38 )l s

"
3
A

SSOTE T

1N

A Intryave Rocks ® FoPdepoane = o
= b Diabasc 1 dioriic dykes and sis © SEDEX depest 0510 20

- r{scm:l:c:-cenzcx:. . 0 Cronk 0 gramediosiic ®) P-Fe deponte o etk
s MESOZON u
=PAECUCMESOZOC ' POIpomhdcopat  F Felindeposts T _ gyycuni Fasn
..:ggozucu cozoe e Grrs :,;:;ao « v« Exrapoiated Main Fault
= PROTEROZOIC-PAL b G bbes quatz Por k-] CURENCe -, Exposed Main Faull
= PROTERDZOIC _— ST 173 Sudy Ares

LEGEND

el e a8 (Lo (VY4 ‘J_)T)\;Mu.muas;:.pQ_(:Meﬁ,.:.,.ﬁ\fl{L;su,n,.xm,'lk;:a'u,.;)\,_\d,.ﬂ,‘_;uu},@,'uy;-&:slfx};égm.a(;m—\ e
wtls Osles (& g plalbsdy 38" Ol S bl ol Rajabi et al.(2012) dlas 53 ods 3 e Lol dh}flea\paw.,bjaﬁ sLsssl 5l i plabiy Sk
.»;dowbmm:),”;,.w‘&)Cﬂcam»u;ms.,utau‘_;)lfrumﬁsau

VAY



u\)&,us)‘,iu.:u}m

4>l

Yoreran Afﬁ)a)zn\;dllgaa)f

(V+ 5 5 i) (53550l

)

¢l =)

..)T

Oslas 5 La,Lls” (V¥ ¢

=

&L&})jgﬁ

2 9
5)
5)

b

35 Oleal 53 (VYYD (g 5ugs) 5

=

o
S0l

Loty e oS $YPY

5

STy

S
Cb

| L&AT

L,—

S
AT Oslas 4 L anlllas el 53 &5 (Rahimi et al., 2016; Heidarian et al., 2017)

=

B/

G os (Y 5 o) sl s ;%

3,15 sy 4

(bl s 5l aST (Y

o
(Rajab

“-éif_‘) s

b

s

..:.“

b

t al., 2012a ¢ -)

1€

= 35 Sy g )l 4

I

S

L

P

ﬁl:ﬁ&Tbb.;

5) 355 o

5l -0 s

[

Gy

100,000 Geoclogy map Legend

Efordi & Behabad 1

WIQI
g

- w_vw_uf
4R,
P — |

_ e
el

HAINER
\/..F_\

NEEER

Q=:5and dunes

Qmf:Clay flats, mud flats, locally 5 alty

Qal:R ecent alluvium in strean channel

Q2:Low level piedmont fan{us ually gravel, often

sandy in behabad _.:m_“_m

Q1:High leval piadmant fan graval fans in Bahabad map)
Qple:P oorly consolidated conglomerate and mard
Nge:Conglomarate, s andstoned minor gy ps ferous marl
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PzMzsh: Greenish grey tufface ous sandstone sitty shale& minor dolomite.

ht grey, well bedded, shell fragments calcarenite.
imestone to dolomitic limestana fine grainad,thin to thick

_umn_n_on__o:._mzon_
Ps:Far i and evaporitic rocks

Pzhzv:Attered acidic to intarmadiate volcanics rochs

i

Pzhzyvs ol dimentary rocks containing massive dolomite,
highly crushed dolomitic limestone miced with acidic to

partly oolitic an orbitiling- bearing limestone(Behabad map).
A m:Marl intercalation of imestone& gypsum{Esfordi map)Green

K2m:Green mail, calcareous 5 hale and minor thick- bedded limestona.
kns:Red coame grained sandstone, minor gypsiferous marl.
Eng:k1m: Gypsum m._._n_n_m«_um:ma:m marl ) 2
K1e:Conglomerate with dalomitic matie:,dak brow(Esfordi m)Highly dense
conglomerata with dalomitic matre:

Jusa:kim:5ak deposits with mmqm_m_numq_.mm um horizons.

|:\Well stratified pactan li and red, cal d
pm:Atteration of pecten-bearing imestone and marl.
.k Shale mi d fuartzose sand:

[Bsuborinate thin bedded limesone

Jbgm:Fele grey-greens hale fine grained sandstone&mail
(BAGHAMSHAH F)

Jps:Dat grey flaggy pectenid imestone.

Jgp:Gypsum horizons, gypsiferous marl and minor pectan limestona.
HWpv.Pécten bearing imestane, evaporite & minor volcanic rocks.

L Well- bedd ed Jight grey pectenid lime stone and gypsik rous marly limestone,
Jho:White quartzes e sandstone and hematitzed calcareous shale with

coal lenses (HOJEDK F)
et 0@k ey, we llbedded Imesto e, partl oo itc, qrRen SK3E and m normarl.

bdml....

mmw_ﬂ_.m__nmnmo:m sandstone , shale with coal lenses, minor
thin-be dded limestone, partly marl(sm).
Mem:Thin-bedded imestone, paryly marl
TRnshl:C alcareous 5 hale, imestone fossiliter,

yellowish brovn sith minor sandstone

TR3g: Gypsum

TR gy White, pure gypsum.

(TRjs Aroos £ sands pre, gy ak, s [tone with coal seam &y okan k ook Gabbm).
TR LW hte thick-baddad o d, limestona(ESFAHK L.sf).

TR 2:Limestone marl(zalcair Vermicula) i

TR 1:Shale sandstons with bassal conglomarate,violet to datk red

[TRshdl:Grey, thin to(SHOTOEI .}, thick bedded dolomite

mestona buf& gray (SHOTOR|F.), highly dense
ight grey well bedded __mwm_aoa_._m estone.
hick- bedded dolomitic imestane, limestone and red shale.
TRshd:Limestona,mass ive to thick bedded light grey to white
TRs:Red calcareous shale, flaggy imestone and claraia bearing.
TRs-Esf:Red calcareous shale, flaggy limestone and clarais bearing,

marl, intercalated with bioclastic imestonaSgypsun lenses(Behabad map).

Fcc: P alymictic congl te,partly coarse (KERMaN  Inteimediate volcanic rocks. )

G:Micros paratic and dolomicrosparite
CONGLOMERATE) Dhime Bfa chidn adebaafifg mi ite intercalated with
E21With and thick-bedded _u_om_ua:._%omm,_:m_m i ikt e r
KALLimestone,bedded,light grey(Esfordi map)Light grey thin-bedded

meston fossilfer,
wd sandstone and marly sandstone.
D=:Quartzes @ sandstone sandstone sitstans, redish brown.
[Obs:Binpels parite, cross-badded quatzose s andstone, dolomite
minor valcanic rods,
0l _._._mma_._o_ém___;n_n_mn__n_m;mm
DCC 1065 De e i q1aTtmEesal st e mkz_u_man_m_ e 1R & MG pa e
Pzu:Prdom harty Vighy oo ked Imes bie, dolom zmann__mas: sandstone.
[:Redish brown quarzos esandstonesiltstonad fossilfearous limestana.
5f Limestons, calcarsots shalesandstone,light grey to graen
E1q:Witht coarse grainad quartzos e sandstone. "
eld:Dark m_S< chert banded, stromatolite _umm:_._m dolomite.
£d:Masske © bedded, dark brow 1 dolom e &dobm fiz sands pie w i chetbaids.
Emd:Dolomite sandy dolomite,massive to bedded greyto light
brown,chert bands
El:Trilobits debries bearing sandy biocalsirudite, dolomite and shale
£m:Linestore b les bearig wil salt pse idomompis,doom I &cakamois s kak
£ Conglomerate containing black chert peb bles and white quartzose sandstone.
E:Undifferantiated clastic and carbonate rocks
Ezlsandstone, fine grainadshale violat to red.
mmw_ difie e athted wd s lIEkck s e, @iboiate & bas kvokank mooks party brocihtdcib
fine: grained partly
Ebt:Dolomite,imestons silty shale and sandstone.

Ev2.Andes ite,frachyandesite
EldLimestone,dolomitic limestone, blads
E1ld:Thin-bedded fetid limestone and dolomite.
Esh:Calcarcous shale
E1gvd:Gypsum, dolomite, sandstone with acidic voleanic rocks.(c1v)
E1rd: Gypsum, dolom andstone with acidic volcanic rocks (o1v)
EdiDolomite to dolomitic limestone
Er:Rhyolite to rhyodacite
Ert:Rhyolite to rhyodacitic tuffs
Ev1:Pyroxens andesite,andes ftic basakt
£dMassiwe to bedded, dark brown dalo miteSdolamitic sandstana with chert bands .
Erz:Dolomite shale sandstone with subardinate acidic lavas and tuffs.
Edsh: Dolomite shale limestona thin bedded with typical sedimentary structures.
m._<_n_wk_um_.__._._, dolomite, s andstone with acidic volcanic rocks n:ﬂ
FZEUNE RN [ 531051008, j1artnse saidsiie donm i pak de el i estore.
PEs h:shale sandstone
FEd:Dolomite shale s X
PEdv: Dolomite d to basic interusive rocks.
PEetl:Limestons,black, crystallized very thin bedded.
FEt:Shalesandstone, imestone bedded, crystallized, black
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Abstract

The multifractal modelling is an effective approach for separation of geological and mineralized zones from the background. Following cases
are addressed in this study; Concentration-Distance to Major Fault structures (C-DMF) fractal model and distribution of the known Fe indices/
mines in the Bafgh area to distinguish the Fe mineralization based on their distance to basement faults, surface faults and master joints, using
remote sensing information, airborne geophysics information and field surveys. Application of the C-DMF model for the classification of
Fe mineralization in the Esfordi and Behabad 1: 100,000 sheets reveals that the main Fe mineralizations have a strong correlation with their
distance to the major and basement faults. Accordingly, the distances of Fe mineralization that has the grades upper than 55% in this area
(43%<S<60%), are lower than 1 km related to basement faults, while such distance for this threshold is 2344<DMJ<1778 meter for the master
joint and also for the faults of 1:100,000 Behabad and Esfordi geology sheets in 43%<S<60% threshold (for the graides) the distances are
3162<DGF<4365 meter to the faults. This indicates a positive correlation between Fe mineralization and distance to the basement faults. On
the other words, the proximity evidence for the Precambrian high grades Fe deposits related to basement faults indicates syn-rifting tectonic
events. This C-DMF fractal model can be used in exploration of the magmatic and hydrothermal ore deposits.

Keywords: Multifractal model, Concentration-Distance to Major Fault (C-DMF), Iron (Fe) mineralization, Esfordi, Bafgh.
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