, ABA &i. 4HwAyY Vo YondEEDANAAAG Y L L Lo~
, - %8 5 GitrwE , . %0 b Wwagdew £

Owip€ Gaj 0»%wiAWdymmiwoa Aw:
# 0 wA ael3ve (AwiCEva A phd ~

ahign Cove & mE ' vAAE
0% | 0\Gs AAEICANEIRAZ: * & § Y4ii
0 v &b Alded Aaiwd EAGY BAEGYy tay LA wpE

act
¢ AL %0 ¢ Bhbw (eEz y¢ YOWAAGBERINGI B¢ YEyHe- 0 AvdiiA v w & 3.0 %
Cy AA Lh AATEE z BGi 1316/ WK erC & 9,9, C ~) @ WapREeca y LAp £€ wi i wi
y ¢LCupou | AEVaVIALY Yewit CILUWEET § %HCLAROG i |1 §C A
a °wpLaBW wali iL Co y Av Bw wWiLADR SEANGER S Ay vH#@HsbieApOE Y€ wa © Cad A/
CLwWA ) ¢LAV #awAy BARCGFWEY AF-HME € &< v QB VMy2 p ~
GwLpeéA« ¢ wL ayupdy 4088 CEV %iva ¢ wad waEAWE 3CE AT & Hd v
¢ Ly %WAC A~ Atate AAR ©/3 G~ ABEwd yOEeOMa  ~ va? ug° PREREC~
R U QeflwE] oo yaw L i Cy wlL ABaiia v e Aws 3@Qspain0a@ At wA Y Y
y UL E Y %Er WG WA U F A [ T 60wy C HUCAHI /WL L Wb 6 |
CE, z Y%WEAO Oy+ v &b @y waA %A £ BAWNGEP ¥ BvENE BIgy~YOndevp 3y
AL £ IEARANE i A & v a v AAIT C A6 i U Hjw plicyawmd) BodRd ic |
OAv: v Al i Bakj° pEeAWe G~ diy A & € ~
GwAeael v owaE Cic A flwd ¥ dvili & S cRESMIA « 0 Yaw

Lol BALB B 1. € 0§ AslvL pGAE~WALLLLGER, wed Au° éu
0y %LL Aé EWCAHAGEYEIWA Y vGAf0 L L L E 063840 UALLLLLLOPCH A «
CWhLBEA LBCHAQD WPHALILAAMWEMIGWL L Ewi /x+A7L LObwA agL3t

* sh_sherafat@pnu.ac.ir

Copyright©20%, Universityof Isfahan.Thisis an OpenAccessarticledistributedunderthetermsof the CreativeCommonsgAttribution License
(http://creativecommons.org/licenses/BYC-ND/4.0), which permitsothersto downloadthis work andshareit with othersaslong astheycredit
it, buttheycannotchanget in anyway or useit commercially.



, l%wehyy 2 VEBEEGHRARAG Y %L L Lo~ 4

ELL, zZVAE | %8 wphoBedWwaAyLlwL L - ¢ v CLAYIA] )CU{EREA i & A
y 6CBPEMARICIZAVYE wy Bady, ¢200: LMkiohill @obeL e v %0 L L L E
Yo WLBA § ¢ B CARMEHMw & Pourhomayoon, 2005; Nourbakhsh, 2000;

M CLE G AviEA E 39ihdumL AC LGP EL AC U Ldadin 1980

¢ Wb LEEAYWERLE G4 L Ak Gyt FavHayve Cu

ELL, £ 0wLL p)eoALd yiwiLll ssREL i n FE Y v Yal BRI VARLE - & v

& Ul LLLLAL AL GOk B AL £ il L WhCVEHUl GwLp8pA Ay hw.
P b AL B A WERECR ypyaWLD zl:@%ﬁp&_vE&vvlﬂvl/ﬁ.E’_ﬁ_kHP WAL C ~v
¢ Wi L G2 @y IwA ¥ FEsdlL A ¢t wLLT oRéw QCE\MMT@LV\L&V
AALE AlACIWECHRIEEEME Gy Ag Y X HLBALBABNE LLEL B |

o WLLALBLIAS L EAG %y %oj y oCLELLELFELLELELSY !

&y C L L A NI LA b ioCd, 1A A | Meigers  J ¢ c_y AG_LL ﬁ;d}C)’/_'y'wLﬂz LL

) K g & WA, § OREE A ¥ ) aymm/&cmzdz Rapg t o,
0L AAC@IaERY Gami C~ 7S \gkwLLae£.gyaV\wT¢dLLU&A/\L-
0ALLaD Y #smiinERonsC g wi L Ehb 0 ET LERL CAdivamilA o & v
» Ryt AwzCy v %i ucophoAd ARGEERNRED AN WL BY G 3
IS AG Wy 20 v ¢ wikd 0 v AR wWeBNLLAP € AR b L CIDHsa T EAAnd
|y L Cioyhdo aidms vAavayy 0 0 LWEAERENEL T ¢ LLAvV ¢t v
6 BAy B EORRGINGAEC: Ay v %S RLWHUIRE WY ER beov LAY
Ghasemiet al, 2014;$ U O WLEL O wi y AAbq:di&l'/k((L):\?/f‘tpl?c II V_ L gLLLY 1{
) fodret &L, 2013 é AALLAEL EwilL§ ¢CLLAST |/

CyGeLwaiAviwice | wEAy 1 CEAPYR RATaEAY ey
Yot & v e CIY WAER P B B AOp o e AWO R LAWLACLYRWD EL
Vo H VY jt A & TEAMA %C ~ CL AveYin? oaw\x/\LEmaA/_szviL CAL &A

a1 AL AL L JIWinv@le WAL Aoy wi L L E %! ARG

ALL L £3wpplz 3kiA OwlkblGy y %HBELLAE C°LLLAREORICUGAWD

y  CLLQCIELVABUISAD £ dIAEALSY GC ¢ vALLLL (Bipwvil L G veLABR DL, 620 et

1y @ LA IALVL Ev 0 %@iﬂL\JLotLﬁLM}lCA\L{,{zﬁj%uW 1 LAY LC UV ¥

¢cwalALLEL LZzA0awf LAV« Qeve¥sAd-d L IL ICA wiW Iy wlba L L

a%lALT Ctz 1T LLEYAY wLLGC ¢aGRILE AR LESWIAS WM. ¢ @

Vil LAEY L IAANVE(CEZ WihE LG AA L L &% © WLOWEL B! ( LICAWIL)YL b Al

() 0% o fEA %U %0 BYLY%Y y % AL L BovigLIEw LBK/ILAAZ



4, BawAz el ¥(ADICRE R pads 03] 0Ok

33743

N
Jovi . il
Ghohroud
az ] Jsh
s
da' 5 ]
Q
gd
1
E
5
33°39°
51°24° Scale 1:100000 51728
0 1 2 3 Km
> E 3 Study area
g | Neung foxraces Altered zone
2 Q2 T gravel . ‘"l%l"’ (Argillic, Phyllic Alerations )
s V4 . N N Hornfels
8 £ ety mos stceous 5
fa eous
& P cally me
Ezg Skarn-Marble

Orbitolina limestone,
14 sandy limesione, marl and shale

Dacite and dacite andesite
(Asdome and apop hyse stractures)

Lower
Cretaceons|
OO
.‘E.i.
QOO
o ete

= (Neogene)

& [shY shale and sandstorne < _—
W : Granite-grano dio rife

E <] (Shemshak Formation) Qféd (Middle Miocene)

Alai &V AL A ewbh @A LoawlLAELWB B b é G (w LA R CIOR ARV YE L E
i vV %G ClaBRahavadi  #

voawe @i LABO B o AR ¢ wewHw AC L U AL zdal3A Y4 fviwA 134 %0

ChLawvi ABeo M pyA Cz AASB ¢4wC £z WiS%hw JEA \paodBié
wh%EEe LAC~D(EooBARAY a° vy vAE &1 AWLAR WEMBEEAWPA! Yas W z %40

a° 1t oy PAL-~AGLIAATUFCOVD W E Y PHchy v & L pAG~ALES Rl 86GiviD T¢Bv A
CLA AW B@B ¥ S{ €F AR R dwlL & LOB#(z L BT AcBawe 0 A
° I A k& ° A YReplateideBGP @B WV~ UIL E Ao ER B LVERA LE %A OV Y

SR v CEEEVELT pL3 B A Ve BnyAanBaC £
0vyvea @\ € wa BEENOSwp 3



L l%bvelyy & EBEEGIAAAG Y L L Lo~ 4.

Marble ¢ o
Skarn patch ) Maible

Sa8’= . 8 i e

Intrusive rocks

- < ~ ’ ) " g L S Y
Gamet‘-pyroxihe skarm.. 4%
T ]

Y [ R4 412y :

(Y& 4 3 2 . S y R nle - "07#:‘:..., .-.\,.-'/
cwiawi ABE »A ey al Af wl&o 4R W A i wiweomevE I @RE MR- 54 E
Ciangew A ANA £ npCz E R 148 b Aottt GuievE v oy G-8 R 2p6 v Y w e WOy 3§ ipLa 38G/EY,
¢ wlL Ak A 6cZBy gvUda PUEXS 00w i AVE» A @¥.0 suECANKD 6.0 vaibvawdl 0ARVY. B v © - %
YVoR &%t GEWVEAAYMAWESOT VO - %



4. BawAz el ¥(ADICRE R pads 03] 0Ok

o i5pddd sheda ! Yol i#ingetd a° L@ ~0$cmeyn MAWE L v o . W
) ©y °EwL W &% wEA \AHHitGion$C § v £
¢ v &aVQLEACH T 261C 16 B2AARLERW )
w@y wi  COCEWTY & MNMAHSgIA LY Y avARMLLZEA ¢ - \
g ° LLCY»1A8 Y BRI AGE el LAG VA LL § C cCLL/E @i, WOLhYR Ciy WL ji€ ~ C A 1
wz Qi We vE Anp ¢ AkOCAO Bty | ¢, wiL Awi L AC 0% IE 9)dow %8 «
OLCQL )o°-gwRuAEr ¥osAl ¥ § eWIKAVAR W BBEDVAR : tef ~
oV 3y eCavEA ~ wE OAAAE ¢ Awivg kb it 8@ R AW ¢ v

¢CLELAQ P [-°BF Bt A COAyRW Cy wL ¢ %@L € & M #AL% QL 7
CLLAOSILL p dGyLAAS t, SLLT Bh L~ CzALLAW LILIBWES, 2w &
CLUIGUAY °.8Q $AME VEUOA ° 61 LLEaBLvibAzlvgimiLteihi AL Av

. Q- 06 v A A 280008z G wl o yawE eMEAG L pa@B A L W
A 0BCLLEAARAALLEB-3 ©° LLbi%hg @ iomgdhi ¢ BRON° Pd |
¢ v RyEi AQLTCLARR £ (1 &y-¢ Wwad BA @ fialy (BA£vayd biAA ACcolrh ¢ wo Av
AALLzZT W0 © P weldiew ABCHO ~1T O oy LL & w i ) % UV VE—Wil L KA g Y w
GwLA%AL ¢LCYBYiwiy ispildiday @£ § e ws s £
WLL £ 0176lzL EOTALL BCoalUm: Aol k & & BT EYER £ 1 YRR it 26 w &
¢ Gy ad § w LwAGHY f 9@ %0 Cy Y- §(- oW BE
WLZEi AL COREEA NEwWBNSANEZ! % Vv Y
alY%ygodpLA CRALY %t AWLaCOPO{ Yy LAAEAY A~ CGiway v
i YANBLH L EX#Z % YBR.LOIT SECAWL & LAIBCZE W3L'Elvit YEWRIEpa.2 Cev A&
wlL a AEtev @erdith)° &y ¢ V¥ ¢ wawd paz A0 AL CIKkGWCEA ALy Yz
0 wL CAawWWROE ARy w & wHt ¢ w i C~AT LAy % Cu é¢swlLy
Cwwa V )iRiyACiY%odGeedy | AT LwWA§ET yagaiwzA ) ° E ac°
awLLFfiopolLL A3 Gy wALEHOA L#H-4 ¢ doyhplh Y ¥A8A LE waLadva Cu L |
a°LLEér dpLLACRAaLLAY QG § wiDl whivi@@deyip)ede wAwp E
¢CL C¥E AR D 6 § P BBWE« @0 Al ywASEWOKM ARy AWKy &l § & a
a°ycivh A & VRS A E W)~ G4k v Bdmeca S50 0 ° LEBMASCOIL L L Ly y ¥n
ALGEwW~%zo L AL & QiEaAige vaydsm diry %L ¢ v Cy ° Bvolg etwii L
AVALEBS S U OB WHE AA UL ~ | B Ky &Y § LAT &)W L JEW AL A%
CWLWId y at ALz ¢LCOwY AfwvBev & IX Qg VEY, idvAgoma y5d ¢
¢ YW A AV pdaliAE@aA Y%y ¢ 0 ) ayPwilg W C 9 R ILILGUL LG vaBiecl E A v ¥/
Y CRF WO Wi ¢ L& CL¥ SbewAlDEEy * RMFA LY



, l%wehyy 2 VEBEEGHRARAG Y %L L Lo~ 4,

) 0 v Sf:CLl
¢E»Aeey at A eCB € 0w vie Bwa eiCw ¢ &% & A Sey S0 PANE a3 ¢GRI £
) ¢ RV & YABLzr WA WIXPH Va8CAN (£%0 W a z E el xRiBat PA CEA - £

UAClpwE € wldtd AEzl vaBvAL C b Y2 R T B AVGLBAOBA5A w T #w
J ¢ L AvBYiwOBED ¢ A€ whVilLAVE y 3%4C~ @&E velOLyCAyantil AATLYL
Yov OV8 WHPP A CPp UU EVY) BO#A CWELCOApPCriv & CHBERAY \
# ¢ WLLAVEI v #A+ OWICIEE A E Y &° LES WY ALI §y ¢Copou &
OHDAVIEACpPU Az varsapEy ¢ W OBAA/EE Ee A8 b BVvALEw~3
¢ ALLAZAwo - wiLL WA @ BLLIDWLAE W §IALKEED & § SUAK YO0 A [ LECaMay o Lo LA &Y
£y y Yan i Dve Wit wA e wE A pao ON.ISICANCBBEVE CBWI~ 352 WAY |

SampleNo. -1 21 31 91 101 111 Cpl Cp2 Cp3 Cp4 Cp5 Cp6 Cp7 Cp8 Cp9
SiO, 52.48 54.09 55.35 54.19 55.34 54.26 53.05 52.04 52.09 5192 51.77 51.84 53.53 52.41 52.06
TiO, 1.04 012 0.02 0.04 005 024 Nd 001 Nd 010 013 012 Nd Nd Nd
Al,03 3.87 223 064 243 220 189 005 006 008 225 1.90 1.71 0.01 0.04 0.07
FeO 278 212 271 138 137 454 09.14 1523 17.03 11.44 12.86 12.17 9.82 10.70 16.19
MgO 16.00 16.90 16.59 17.49 16.24 14.61 9.53 569 528 939 840 828 955 4.64 5.07
MnO 0.16 0.16 0.29 0.10 0.11 032 4.02 476 391 266 260 264 471 1081 4.37
CaO 24.63 25.15 25.01 25.11 25.34 24.54 23.13 22.49 22.39 22.76 22.58 22.80 23.10 22.26 22.09
Na;O N.d 001 007 006 Nd 001 141 009 009 023 019 126 Nd Nd 048
Total 100.9C 100.8C 100.7C 100.8C 100.7C 100.8C 100.3C 100.4C 100.9C 100.8C 100.4C 100.8C 100.8C 100.9C 100.3C
Si 190 195 201 195 200 200 200 205 205 197 200 196 204 207 205
Ti 0.03 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Al 0.17 0.10 0.03 0.0 0.09 0.08 0.00 0.00 0.00 0.10 0.09 0.08 0.00 0.00 0.00
Fe 0.08 0.06 0.08 0.03 0.04 014 020 050 056 036 041 030 031 035 0.53
Mg 0.86 091 090 094 088 080 054 033 031 053 048 047 054 0.27 0.30
Mn 0.01 0.01 0.01 0.00 0.00 0.01 0.13 0.16 0.13 0.09 0.09 0.09 015 0.36 0.15
Ca 096 0.97 0.97 097 098 097 094 095 094 093 093 093 095 094 0.93
Na N.d 0.00 0.01 0.00 0.00 0.00 0.10 001 0.01 0.02 0.01 0.09 0.00 0.00 0.04
Wollastonite (mole %) 51.46 51.38 51.38 50.57 50.04 51.71 49.53 48.83 48.55 48.70 48.57 49.66 48.35 48.80 49.49
Enstatite (mole %) 45.82 48.62 48.62 47.85 46.34 4151 28.39 17.19 15.93 27.88 25.12 25.09 27.83 14.15 14.46

Ferrosillite (mole %) 272 000 0.00 158 1.62 6.78 22.08 33.98 35.52 23.54 26.08 25.23 23.84 37.04 30.05
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