[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Iranian Journal of G“mjjl‘
Crystallography R '
and Mineralogy g3 Allie O J

Olnl ol I g (lid sl alna

Jlod wiSojli (glas) liails olas) ;o Jluw gl il 5 (Gl 55 ¢ oubid SIS slo g,
olnl @8 Jled (ol 3,8
SNyl e quitzol JUoS ool bz o505

Ol e o LIS e ornlo pople ol nj p3le 09,5
OFYNVA ol a5es O F-VAYF llis il 1)

=

Ol Qlned Grddled 6 yeghS YO 40 praxtie el (2l wpeS Sl (LA5u plgie 4 wiSe3l (om0 ea S
adgiige 35S el Siw oS5 L S e 63585 slrodgs Jold ailis ul 1SSgy0 ek ol &8y oLl oye Jles
gy =Za, IS Jold osas j5b &y alaie (pl )0 (Slo )5 sloaigy s GugeesSl G @ 928 5 Capmd Ca g9 ge
2 il g ablite glazS a8 waiSTy oS 4 i 2l aiie LS 5 elew « Sitilagn «SL3,T (LS
Ciled (oslon (uiiSe o SIS L oS cnl 8135950 odes audlgw SIS oy el 0ols &) 81559, 9 01559,0 (slax al> e g
Cobgerd (o3 oilen adhie Gl jo olisn G S (nimte Dede Blrer G5 S sSIE (e VSl slad s
lo)libe sl gy b i8S o ol pen | 0350 (gla SIS degame a5 aits oy o5l 5 CoSVLe «udgsS eSS ey
B SS Jlw Jlibos £95 ez «Sehil g (obow « Sk slo Sl S5 L ol pen soilgns - 35,155 slaanS; —aT ) 13 S92 g0 Jlw
b oFes slales b ololis (VALY b 5 f o3 50 o (LHV) mle 5 i o3B30 (V) LB 56 S5 (L) molo
Glolibe )3 g ol oyl 09l lales 5 oS go i O S il az o Yo BT 058 0 ) 9550 Sl sloLils
s sl lils zmimlos s, gl pubul » aiies plab Kb Jolao S35 aoys AAY b VA (g5 o0imd i (6306 55 Jlow
g o Dgmite (Gdne 6Lt opl eSS 5 by 50 (Lol g5l oz olKiuls b (i) ool b (SabG, 5 pibs
2BEILcald i Gl wSoil Gase 01 (Jlow la)lile 5 2lialS (Gl Ss sanadlaie o8l g o Shg ulel

by (aSosl s Jlew slo,Lileo 1 Gl 50 5 [l o pwlid U 1505 slaosly

JeRY RPS TR A PR ool ey 4tk ags Jeld dodde

L spSorre by, 4 BlacsT aileS aal> ) (g,lh> g aidl s
S 5 el slasls g b o 5o e TV ae
280 g el Sledbl § el piile Ly Coo &5 18 langs
Gl 5 Gle S (b sl SRy o)l
Jho slo il cimgsy cal )0 8505 0525 )] (xbans
29 NAD () Gdgn 5,155 (SlaanS, —aF ) ;3 S92 ge

Sllad e sloo S Sl emiiia —p )b (ol55 wipeS
4 W0l Jase oS g 03g Olnl 0 2l -l
Slaisee b ezide —p)lb (ol abpeS | (pise Glyie
e VO RE YU 5.5 Jsb FACFD 0N Gl
&ly obm bt Gadled sywekS FO 0 Jled
Ol osalmy Gblie 5 ailad (al 2 ouds plomil (sl (o 2 oo

Zohreh.Jabarzadeh@gmail.com : g mSUl Cny o+ AVFAYVANNY 104l ¢ Jgue oo o5

Copyright © 2024 The author(s). This work is licensed under a Creative Commons Attribution-NonCommercial 4.0

International License (https://creativecommons.org/licenses/by-nc/4.0/) Non-commercial uses of the work

are permitted, provided the original work is properly cited


https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Olpl (ool S g (ol ol ale

6;% ‘Wol—f—hﬂ soé‘)’)L? f\ M

ol ol el was cuai BXO0  ogiddl oSy o
+£+2°C 5 =148 sl o0gumme (5 pSo3lail 4 508 olKiws
adais b o Slpis slas astinl 5 o] ouats cga g oo
-YYA9 C Cgd ki b p S dSTs g Y AC Ggd

A eolazuwl

S R
ooy 5 iatsl aoly ulid S 5 (ogar (ulidinm;
<5 L bLs)l jo 3sh
WoyeS (Brbogix 0 pxiie —plb Sl b yeS
@leSle w08 (058 Cwond 0 Gl -5l ol
—IT @l s alesS wnseS 555 slagiz s 5yl
ool oSl arg (il ) ) [V oAl ol wly Wleo
» Sl e & G008 o led Wy, b il -
FoghS A N0 ooy By b o815 (Sl SIS
Sloby ol e iegkS Yoo 5l i Job g
mo3g5 b L3l o AU-AG 5 silaisr 2l S sle)luls
sy Sl gloasly 5 Sl sasgdlS sl
5 lod S b dgas el VY V] il (2,5 w55l
OmgrasSll (b Dolite Slagiw 5 Cuale b (53585 slaosgs
ol Jsb yo alizee Qlals b la gl S LSS 4 s
R A W PRV ARVIIR 4

@i dyeS 5l 5 (e & aSel (Sase oS
el @Bly 3985 038 (gl 5 90 eiia —p)lb
Jols oses b 4y 08 cpl o olSle slacls
Cudgpge (ombd S oS 5 b 639k laodgs 5| (slacgecne
w3y ~SLeaiil GloSin 5 GuseasSl G & 55 L
ol @)lsl,3 g laassl (Siw axly iy s (sl
L ol slaolad) Bkt axly Jols o LialS iy
5 Gask Ko B sysk Bs) Bl asly (s pdyg 2l
S5 5 erely B by B B aoly (S5 zusls
5 sk B (S B5T 5 uny AR )0 0055 e
slaoslas ko) Bk asly (Y isw 0 B xS
L bulgas slacdss 650855 <l b (b cojail 5 (50l
5 (ol S JF 5 S &Y Ko ke 5l by ol
And (B K Al « K (Y (K awls) Bi® 0>y
mls (o ) JS8) wloas alad s34i5 slaosgs b as” [Y]
s g3s8 slrosgi g (il S lid S gl
g on le dall

Jsb o Sle 5o 5 2l Jstue oloS- olSle Sl
-3 @l S L plls ol 5l ol S alelss jee
olidipey oo,y 5 Jlw slo)lile (eiwles
9 oli’;...ul.’; s@L..o...u —BSJ).J Ja;‘).w ‘5)&4315 9 ‘Sul.w;b
b lajls ohal Jotuwe olo)S slodlaw JolSS g,
Ol 90 Sore e slrolas 5 ba LS 5l sns I asiee
o YT 03,5 rmg) (s5l0iz (sl )lsls & g5 oo oS
M [6] S GT o LF] sbT ety (oMb - e Y] oLT Le

3,5 o Ll 55 V] S15 5 200 a5 pal [F] anols

R O
27 S S35 il S Cole s ol &
O g o plll (alRaleil 5 al e (i3 90 0 sl
@hal (oo S slagle Fo wilaie pulidiinn) (2l e
5 00,5 (syn xSgyd Siw b lap)] bLs,l (SiSz
5 pllo 0)lms S 5 Gl F0 slaaigy ¢ ouliw loaS,
Sl pdiged 5yl slrojio 5 (elaw oad luSs S
5 Bb sl Ty (pRile] Gl puyn o a5 sl
SlsSs sladcgame 5 e S o« Siails wlis SIS
@l Gy 4 G 5 (Bl Glaem; 2 W00 S s
YV 9 S5b ghaiie YV (live ghaiie 1V 5 (5959 S
78 G lasl (s sl 0 plnil (Jio ~ 3L gt
o9y A diged V) olaws ( Sle S sleany, o ek LB
,o Philips-Xpert Pro ows (XRD) oS5l g5 (315
B o 9550 Ol G Sl 55518 5 Slai 95
¥ bmyn gl @ eSS b () Jsax) ws s
ot S Sl S pleasgere 5 il S sanlen
3 aiged VO Slawd (Jlew gla Lol sy jekiie 4 ol
m03g dlgm —5)lsS (b g (e slaaxS oS,
SIS 5 oS ead ple S Sliaisl asly 5 cdsi sl
ahie g ways,8 Gl wnl ol5al L ol pen cp Sieiee
A AgS Hg,See Vo (60ga s b ol Jiis o
lp e Vool (S 335 Gl oy p b e
Ao Ol oyde Can b oBiils sBiolesl o orwles s
5005 05 oo 99 50 (Zriwled; Slaew; 2 (Y J9u2)
5 b gleaiged ;o Jlw Lk VYO (55) 5 (59,5 Sy
Joe el SeS 4 aSeil adhle (e
3y 2 45 AlSd 0t samie 5 oS o8 THMS600


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

T

-0 Jl slajlile 5 (Gl 50 ((ulid I sla o)

VEY 5ol oV o leds Y ol

A3l Some 0y oxbas 1) 5 oxbs sladiges XRD 5IUT b ) Jpur

bS] S5 g aigad o,lo] [ )
il 905 550 IS lS IS5 e 3T 155l Sl L] S-T2-3 )
Sy el g8 IS o2 st ol B S-5-1 Y
bl (Sl 509 pm po (5155 gy o Sl S S-TZK-4 ¥
CopolalS oSV IS 5l el 515 A S-TZK-§ S
Sl S S8 wZeigll ] < ploy S, S-TZK-9 8
Sl sl 903ig0 oCapedl g o 55159 Slis - Sk, S-2-3 4
Sl S35 gl 515 NS BH1-241) v
S o o o 1y ] 5155 e 00 Sl Sl g BH1-343 A
il el 18 (] S BH1-344 b N
Clligin 5 o 13l 15T o) Sl Sk BH1-431) Ve
SN o o el o 2 L BH1-445 "

les =TMice) «iSo3l o3guzme 10 (gasilgm slamS -a5, Sl b olies 5,165 slo,el jo Jlaw slolile iwles ) b ¥ Jgoor
(b 4 San Ked gleo =T Ly g 4S5 1,51 gd

[ Downloaded from ijcm.ir on 2025-07-10 ]

S 03, o W% ) 5 o =3
b diged (nm)ejlast Slass &5 o TMice (°C) (NaCl. eq Th v (°C) (gﬁcms)
TZ Yoy a5 L+V P 5. CVA-AMY VEeY- - V-
b ZA vy %) L+V P o V.0 VYT A A
TG Yoy 3 L+V P k= -0 Ve Yoo .4
b ;| BH1-76 A-VA \a L+V P 5 V.0 Weorre A A

LEGEND
Lithology

Quartz Monzonite Quartz
Monzodiorite, MicroGabbro

Andesite dykes
B K] Horafels
Sandstone with intercalated Mudstone

| E12 | Gray atternation of Sandstone and Mudstone

Tuff, breecia, Lapilli tuff, Pumice tuff

Olivine Pyroxene Basalt lava

Tuff, Tuffaceous Sandstone, Siltstone, Mudstone

EL' | Porphyritic Andesite

SYMBOLS Alteration
@  Borchote —
— F ault
_____ i

| et |
' -
e -
= Stractural Section L jjicic + Carbonate
e

¥ Argillic + Fe Oxide

[ DOI: 10.61186/ijcm.32.3.409 ]

& \\\\Q - Road -
) . phyllic + Argillic
S\ Drainage -

High Pressure Electricity o \ ' * % propylitic

- Village 0 0.5 1
Km

Scale 1:10000

3S5km 382 km
B

b oo dngs (awlidiopme 4t (0 VoAl cpmisin —p b SLeSle 0 joS ool 5 oyl 0je Jlod (s i lor slodigy asds (@l ) JSa
D g e 5l 4585 50 Gl 5o slaaigs 3355, ol o 40 0iSol diaie (gl Vi) o v e o ulide


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Olpl (ool S g (ol ol ale

6;% ‘Wol—f—hﬂ soé‘)’)L? f \ Y

5 bawgie slajel o5 Cwl wiges Lol sl S5l Coden
aiload JSas S e 40 0uiSlyy Dyge 4 ol S o
o S5 UL U i 5 e ol (0 ¥ US2)
O S e e Ko b b JSS des b, &y
PR VIV - SURURIDE] VI S| I L SR CRPW-E g Y
oo 4 sk ol b Sy ol el slaysl o
loads (6528 )39 ,0l5 Bl LSaS el yio e ) (iSile
g oad ol Fo (IS S a bl b ay wilsjee SIS
Spo & 5 el owile Bl S5 ol slacdl s
22y 0 5l S (GllR L slanS, g JSae jek ety
oo & S yie 3 g sl 03,5 |, o SIS ey slisd
Db o 003 595l Lol yen 5ok )

s b 6358 slaaaly 0o Sl asly cnl i pdin Cosndaziss
ad jo hw Gygo 4 4T 0y (S ) 4 asial
GYOA Gas ;o oddaw 1) Ojge 4 g 00 mxiwd aildog; 00
Sal p Al Gee Wl L oogd o ons iy YA
S o5, IS St ) g sgsil by sl S
Sl yd (Fwd Wiged )0 g ge dlS Loy sSIE g
@Al el slanS, a5, e ek
SBaxS ) 5 (ol SoanS ) ke + g0l +sunilgm
(S by 8L sl axly pl Wgd ge 0nye o IS +gul
ol 55 el Gla SIS g ol lals o B (5 3929 50905
5055 5 Upssial S sersielS sl Jlosls U500
(o 7V JK8) aien

3 WSeb (Guxe oS gl )3 e axly (nl S
o3> JUS hp )3 (izmed g (398 0395 Sy (n e e
odl i ileS ;5 5 305 (5005 Slarglaw albss) g 6yl
o) (Fowd Wiged ;0 95 0D on3 pedgn Djge & Ladd
U5 B 5 6 ysn ecsl 415 oy bl 5 sl 0,5 (6 2SS
W Ry JlodSs ek ctys Gl gl was e plis T,
=2 S L (alen 53 45 035 a2y (ol (Lol sla SIS
ool (S grm 5y U eedyo slal bl JSo das (slasl:
39 (O JS8) asten o8 G g 5,155 il jo ls JSo
o3 325 (gl HloSE ded g ) slaysly (o sladiges
-8, Ghls asly opl Shes sladises (& V SD) ol
bobleys 5 ol o5 a5l GG 5l slaans,
sleysh 5l Shw (e 5 (@ ¥ JSD) andlige b o515
Consl 008 S5 00 (S por Rl S0k g slass

B (b oS L GlaassT soly ol scgsal ey
ol Sies Lol (slo oIS 5 sl (28,50 b slylo azgs
=P sl SU olren a4 5leS (Ll jLwald M9
Oyge 55 4 B 5 s (Gl T Sl aieg b
9k &g WAl o S ae) ;0 Siwn 5 sk by
Oeizmed diload (LS (o) Gla Iy CondS 4 iy
S Sl 5 2lal sxile ) slaans, -a5, L Siw e
S SKiuy ) dcgozs |, S aie) Cul ol adad Lo ,S
laassl ased 5l glae; ;o JLwadd )b 5 Sk ke
ST ek TS s oS smoe oSS

el 00
oy ;> ok i &l wgydym cajail o cojail Sl
5 YA L YA OYO b Ve lagar o aiSesl o
Wigad 3 95ly il sl 0,5 adad 1, asly ol VY L FEA 0
089y SFSE g e 4 bl 0y S S5y 4 (Swd
Pedise ond Srdinle 5 Gy b b oske a4 bl
S055 5 sl sl DIl sly ol ol sl S
he B loSs Spge 4 pa PR RL slajk wiia
15 litipai 13) yiashon ¥ Sl o3l s IS5
Sz &b g kol Hob )0 (M) oo S Se e ) 4
S ol e S8 ], S aney ol (ae U,
Sl GloFs J1 s a5 aS oog (5w yur S gl
Sl 4 iy a4 aleS Gee Gl L g a3 o 5l ]
Ol S0 ok Ebye Cogfams 9 Commmpw (S)S (RIS

el 00l
3 Bresded 398 w2y (ol ispdin Codgse B8,
sty JB (v g (e (5508 (cwyp 9590 dilaie
FEU0 L YD 5 VOA B 1YD Gas o ond i aile g o,
wdd o Sl 5o goi bl sl 00,5 alad |, uxlg oyl
SRS b oy, s e 55 ) T el
Sy bl lajsly clys il oo e S @ bl
VO JS) wlead debes Sy (SLe S0 Sl e a8 G,
oS e il Sy o3l b Sgagl e (sl yely Sy g (Ll
Slatipai 5 st S5 St sl S5 T3 o
Jols axly cpl jo Lol Gl S5 aigh s ons Siws
OomSem =R sl (@lllwals ML
dxe) 9 Srdym 8L Loolen 515 g CuSgm wils)ee
Ol R PPl s 58550005 9 sl Al w5 5kin,
SE dagide 5l (Sn p0 g 00 S (pl 0 SB e


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

fAY e e sla il 5 Sl o s SIS sla ) VE-Y 5l oF o lad YV al>

o 1S enln 1St g JU slalid )0 gakias Cutigs 05 U5 5 Saanl el 1S (S s pm Aoyl o slisd o oS

5 Soligi S @ S eyl sl stoish jsetise SrlS li SIS 5 oS (sl il S
450 Sl e 5l ool slearaSly e g lass] G &y ot 5 awgie xbaw (3 ynd Lo S laaiy
Drpo & o5 wied (Glo S slaassene o oad @l e s 1) il Si glaasly i g esils oYl
(e Seld o o IS g0 sla gl S sbal gy s (glos s oulis SIS 5 gloowds Sl pss

SenST 30590 g (ol hawgio g 4 iy SGL5)T Sl S )T 0t i wlis IS 5 28l gla s 2 lo0,S
wladl el adhis o ol glaawSly,oue o

9 O LSS e o il Dyge g0 4 oS

¥ R .
W : i i) g AL 1 m:m %) @)

9 o lawald mhans 2 S o 2y Sl (Al :0iS036 (Gama 0,55 )0 (oS slasler 50 5l (295wgSen 5 (295w Sle pslas ¥ JS
2 ook ) She Ssm olyen 4 (IS (Sl So b addsjee 5 TR sle ok Cul)s (G asSy KA (o Clsn (@ S Ak
b b ool Gl S Dl g (mSgm Slysk @oai b olyen 905 (53585 0395 5l (xbaw i jaiges (S ispdym Cuymgiise SS9 00y
(@ wiend SLoSo b cngdl 9 (mSgrm 0SS e P RPL oS lajsl 905 (63945 0355 5| (xdaw diged (& «(55e85029 0915
S S S om0 IS (@ g eilond @lad (ool ax) Lawgs a5 slails <8l b PR hls 905 6398 0358 I (oelans njaises
518 G Ss G Wl slajsl cutips o oad rtile Sganl (3w (Fauml GbaxS) @ (il Gl S 58 o)

(o 43,5 1 VY] gz yo 5l o S (6 Lz slaailias) .codS— ki Sganl (6,155 ol (G eandS ol o 4 Sy


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Olpl (ool S g (ol ol ale

6;% ‘Wol—f—hﬂ soé‘)’)L? f\f

Slo,So b as ols sogume v S i b Sl S
Sy a4 mhe 0 Sl agy cwl ead cagdsl ;1..1.»))]
a8 ;a8 5l Slatugn map 4D bolren 85 4 blo dndes
ool g 0ed e 0 sudlen olalS oaile e e
hos S Seld Sl Se (b adise (o)
Soge 4 e YA Yoo Gae )0 9 o)l 2y JB
Srdg oyl axly 50 Sk n GleSs b gl
35 o5 yie FO B YA Gl s g anl S
sl Sl 2518 Ojso ]y G dim Sudesse 51855,
oSl i Pln @l g Jire- S5 gblis w4l
oy oy 515 (GlaSo Gl Gla Gl G e
okl s culliging S ol @ S wpdS el
Jolis o il ¥ o Slhe culxs L sleas, aiin
& i g 63l slajl Slas oS &5 S gyl
ol S ad eaus it SIS ST oddlo 0 sedS ) O e
@ bl e 5 e ol S5 L ssles Glese
2>y 5 5955 (sleoosi (5l Gl T plyie 4 (s S
il b g el 08,5 e |, cilise glacl jo il
bocwgdsl 5o 5lsS 5 GleS b Gl wwds o B
St o Setdugp g (Same pom SRS (LS Sl S
Loahw 4 Soop bz 0 Slo,Ss cpl Sul e
S e ) S slaenS oS, s
Gloans a5, g 4 Sl S niollp Gl
5 FGes o5 ooy o Cujul axly eaisS ahd (5,5l
c e o B Ll b o yan alS U clsb oS,
- SIS i 5 AC02 Sl 35 1 5 LSS ool 35
o S5 Sl IS 4 4 5 g 3 Sl sle

Dl
FLy 00 ‘Szlaw SJLAJ;Q g u.;)_s)f\)s :&3.153)1 GsLm)fo
) sl loojlas o (s3sh oo ad 5 (YL slaioy
Dgd o 00 355 a4 hle ddw S5, 4 g Cewl 00,5 Sl

5 CaSod bl agy cnl o oy SGE e
355158 gl sl SIS L as ail oo Cobil g Cassly jsaige
Coym 9 Coyasl gyl S ol oy

casdl S sems () o) Sebe (ol

S ggken Lawgi jb S (Sl i p - I (Gl S
g lS Jihie et Glo S asgere iog gl [IY]
o oS sl o CoilemcatSe ¢ CoeblcysSas
Sl S b sl 5 Grdim e syl 5l S
Sl oIS o b Gl S5l i e ol
Coiled 4 CutiSe 9 Cubl b Con o 40 DL o IS
5 Cuym Cewdddl b oolen (Co¥eSeul by cule)
ASo3l Fome oS (o [val Dol o8 LSt Cu oSS
EF (AR 9 AR S-S5 GleSs
ol gasgu Lol ShalS 00T 0 g e Sl S0
ol |y Sl o iien S50 ol (X V00 B Fe Gos yo
b IS o o S5 ) il S m5
Loy cotSe b (Suiyle 28l &5 ) cilen (g ¥V US8)
booea 35S 5 oluS (2 sl gl 5 (Co,VeSl
O 5o 0diS Ty Ojse 4 Cu IS ais sadlan sla SIS
il il b s &5 vpdioe sns A, 5 S
3o & Cam o 095 S8 Wl oo (niieg B sla S
ol (]SS lajlewald w5 S e 59 ) sleSy
2 P15 9 (k) (ow) sl S i 1) S e ]
(¥ JS2) azm3 o LS5 ol

Wodnl Gla g dcgerme jpa> b oiglagn (SluSe
S oty by oo g 3 lS IS S
"B 5 d9h e pFie K e 5L L (o Sl SS
oo 55 Gl S cnl el 08 (nl po (Sle So ay (0
Sad el 00,5 Gl |y e FYY LB FO- 5 YA L VP
-8, Sy LYo U Ve oplwl o gy Sle,So
WO U ebe S Gl b (Goanl sante sloazs,
=5 pa> (E Y JSD) dwyoe 9> fp i 4 e le
il o5l Gl 55 55k s slacpanl Sile 5 Sl
DAL sl 508t Vb (F0555 5 CO2 oy S S
o3Il b ek codys woasSTyy 8L b jobi, jge 4 ol
a5, 5 Sl slad losg 8L L e Bl o B
sle oplail o S Sl 5o Sal gd oo ol (glaxS
Bl Sjge 4 baise (Sp 0 g o e il
Oyge 4 Sy (S ;09 G ¥ sl K)oyl odjo
ool 03,5 Slie |) St adyl glo S5 5 il aen 51,8
(Y S


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

o s Jle laylibe 5 (Sle S0 (ol S sl 2

\ARAS )...ul.s & o)Lmi': Y .A.l:>

045 S9doa (G el (han 3 g (el S g0 4
Lol ooy aiSls oyl 7 i a4 dslol

- oo S S g b Srass Llslo b s b aaliilS
JS2) ols A adlate (355 5 (535 0 AR 59 ) 5 39
laxS, a5, Oyge a4 2lal s e e ) (o)
S B lsl3 e S o abline dew
o Ve e g o opzmGrd Jled gl b cgjal
5 s A ol G e BB sk L oy bl S o
(VO USS) el ools Fy g g S gt Cwls
Gails Gl I leaee ol e cnl eSS
Ll G S 5 o )Y el oSt (a5 o eSS
9 Seyz yeS e a5 (Cu g5l 5 CaSYL) Gl yS ol3is
4 G YeSeml lhanS, cal ol SiS CosSIS
slanlp gl 5 wjle Sz 38 xhe Ojse
b 2l o B0 Gide o wload hawd CudsS 4 oliig
OLEdl S50 4 (6 yed 0 CajailiadY g Cojul e St
S oo o)l Colun 4 glops o slans -4,
el Sl S (orne ;0 1518 Sjg0 g0y & mpe
odas Hsb & sl 03 (G Sl SO b gl o
oS g o Galam oliig)s (la S5 Sails
by 037 Sy G Loy ol end S
Bl (ol Glasees e 5 sl 5 CuSVLe wpusSIS
Vo ) Cooles 4y cndiws s0aS ) (6,50 518 10 0igd oo
Sl e a5 Wles S adad 1) wly cul e sl
sl e )S sloailols bl alo o ,SLES 5 Aits

b pj 28l

anlyd aelsl Sly wiSo3l Saxe baas,  SlacsT gl
abline )b laaxs; 5 (Ladl ©j90 4 Gos 0 2ljalS
Gl Shsl (Gle 5o g9 4 anly Sin g Gliee S 3
Tl aaldl )5 a5 358 o0 penedi 230 Yz 4 (2154 )
Ll 00l o0lo

2[A gy G, Sl T b olpen (a5 lilS
—Zeile) oS 5 (Cujm 9 CaymssI) onilsn Lol
—a8 ) lidl Sygo @ e Ve B P Ges yo (S Y eaSiul
—s A Gl bdes b S slatn y laxS,
Sl Gl S b LLS)I 55 a5 0098 0 0SSy

25l 0ails py0 axS ) 9 Yoz g Sl Cudgse 1S

el a5 AlSi205(0H)s eoSis ¢ KAI(OH)6(SO4)2
Sl @L.;;g ol slas ) ans ass i Jﬁ,.l.lj)i ‘SsLu)fo
b S, Fo b a5 w5 o L3 6355 0055 VL iy
byt Sebsyl GloySs gy J nl b g e (Bl yen
Gl Sl ol aiSosl Sose dalaie (o (g0l b yalS
Coos (LS5 ailabs 5550 5l 5500 Jolgd o (PH>3)
Syl oSs sladls LS5 s o)l slacin
KURV O LAY I R 12 W 00,5 Sb,l g ad,in
PH s ol clagsl=e b Al Glils sloclSlow
los 5 eialaST Lyl o Sliges @YU colab 5 sl
9o S0l 0,muS o [VAl ol § il a0 Yoo B Yo
5 bl ol jgetige wuSos waidl sla S JoSas
] 00 Syl

€5 5l omehen GlaanS o5, Do 4 ipad (ealew
TR G (e 5 (5 B g (2 p L L B
@ (ol sloaznS ) —a5) o)l 09ed Ol So Sl o
“al5 L oolyen yio oo 3l S Cuwls b by O jse
5 aiiSe) eS| 5 (CaymsSE 5 Cusm) iy 25
3 Ca) S5 S L oy b 5 (S Ve
0990 (s SlBAzS a5, (nl Nghi e ond (Suygl
0i)loyy0 Lo )So sloaiyy oo pte 5l (il glaasls
ol G5 o yiege XRD mlis olol 5 aiies hals
3 i o oS oS ol S Az
O Jpo) 85500 (30 el

G398 0355 lad slagisu s Fojlee 5 olugn (Sl
Sy a4 ol e geis a8 wiles S Jlk 1) oad ol T
oSl g Gl amls (elul 058 0 000 (Sloged U oy
gk jpeige )l S I Sl () Jgo2)
S5 oy SS9 S sS adged] (Codlen (gl
2enST g b G cnl (ol (7S 4z b Sl sl
5heselyy gl slone a5 sy o0 a5y oy oy (05
slaaaSly s 5 oSt LS5 o VA g LS
Lol oo yal

sl

Pl lads, alme (oulidinme) Glagw,n b 2
WSl Sase oS 0 ol S s)le> sleojre 9 aw


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Olnl bt SIS g (ol ol alno

Ls;)ls sw.».;?OLQ.MJ cob‘})l.f? f\?

ol b 59,5 S8 (@ Djge 50 A S (P 4o 0Ty
S oSS 5 69,5 JSbe e S Sl )k
SraxS ) g oad o o Juo O (1 Shoo o3lail b el s jo
e 5o oladl sbaysl cul o e e 9 b Sl
oy @hal Jus wim Sl &5 wiS (e @il ) S
e s b eSS slaesS, (F (g ¥ JS5) e
b SIS ol S5 ol il K B iedee oSy
aS wiload oays o il Y U 9,50 Ve 5l eS ol
(& ¢ ¥ sladsd) S oo gl | (Y55l sloaxS,
Sl |y ComsSIl glaazs, I (Fp e
S 5B onims (las a5 a8 )0 o VeSeul (Gjgm
Nl g 0o CuVeSeul 4 Cuns G ol oS
2 o VSl aily ad 4 el Co SIS slaaxs,
15 CaysSIS olaaxS, (0 F USE) ool oad laaxsS,
ook o £ Co SIS b it ) (S
Sroghe Cals g gl el boco)ls = olys
mso Jols |y axS, S slas e Ve B ). sgu g awn
sloaxs) b (Juym sloaxs, (Sod gbd (pizes gl
Lol (g sloanS ) (o9 Folex Sl (eSS
il IS 5 Cuipg by load 5 35150 51 8IS oSS
23 A= e S ks (5,55 (slaanS ) (F ool o
U5 63l sl Sype 4 oS alils 310
ebd 1) oo 5 GonST 2[alS Joli sloanS, g oud
s g 00g 2lHalS e baxS, pl i ailes,S

Gl Jols o VSl cloans, (1 ws ololis
Calrs 5 31 O b oyl (g5l S5 4 o Yo Sl
Joo;c.laﬁbgimw))ﬁawl.wa‘ b)mGLw\ Sgd>
o VeSSl i o JoSis |y eaxS, JS oo ¥ LY
e S asye 0l s Slel g oliigye oSils L
OS2 g (Sigm JSb 4 g Sl (o VSl slaaxsS,
9 SiSe mizmed 9 CopVerSwl 9l oo oms pladl )
ST a4 Sl sl oo ol Olgld cuslen
axS ) 51 50 abl g diSo3l Joe 05uS jo causS
@ e, 5l plagide 10y Gl 4 o VeSSl JI
Sl gn odd Aoy Vo Jlol 3 b sadlew sl SIS ol en
SE e S sbozn, see (T USE)
Sl ) YeSiwl gbans, plraly 5 o YeSl
D) cal GanST o SE 5l e (SoesS slaslas
Slo S ey sloysl Oyee w4 ladl clb b cuiile (o
Coles 4 ad 5l a5 09h e s S ) slajpsk U
5, (V (o ¥ IS0 cwlond Jad (0o 5 )le)
das 5 by sloysh Sl S B S L
o ad )0 Cuymosll ieS jlade g Sy oSS
maxS ) Sl i 0 guadlgw olials il oul LSS
Sl ools JS..A: ‘) 6)‘9.: u.‘BL) 9 0l églj w)yipiu.wl 6L‘b
SU bt (B e (i sbaxs, (o F )
(& F J8) wyls gymin canldl udew —co 0 oSIS
boCom ghe 0 d97se sl Kss 5 bead 6
Sl L slacu (g F USD) wiload 4135 550 o oSIE

o g

il 5
J k. o oY
T

ol LS, (gl (pgm; — SliadsT Glaonly (595 slaosgs Cubge (3,5 (asuie b (535 0 (2[AS glimo ppal (1Y U

A0l Sure 0,18 5o (BH) ooy jam 4l abaii o ,l5alS


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

v s Jle laylibe 5 (Sle S0 (ol S sl 2

\ARAS ).ul.: & o)l.o..ih Y .A.l:>

y aq\ﬁ
m. \W’- . %

Mag -~ “ﬁn H(\m

(& doaxs, s> alx 5 (0 YeSonl Glaaxs) (@ il (wSol (Sone 0208 (3l I 5l (o959 ,Se 5 (255w Sle pgbas (A1 F S
PSS sl (7 o mssIB Lot a8 5 550 0 S5 Glacu (7 shim $oaxS,) (& oD il (S )le CotiSe ouS 1y alals
Wi S Yol LoanS ) ad g wlos )5 alad 1) 2 VoSl 455 ) a5 (20 5 eI sloans) (3 ¢E e oS e o 00T Sl S
aoF, a8 Slu,S 63U sleasnd, (o 00mSTy (olals Lol pen Sild Sl S 8 oo (hSis ol 458, (3 el o
Oloe— L sl (G0 4@l 09t 5 G ey sSIS )0 sl sl lilie &j90 a0 I slajshy el 00,5 alad 1) (o 55U
& el sladailad) .o Vel ol jon 0y gl ¥ 51 oo o5lasl b jelicd jo (slacy 10 oS3 low slls slo b o (G e Y 92l

L3l Dl g opd G S K5y Gl 5 Ca eSS
Sl b e el e le ¥ B o)) e Cuslis
Sy bolyen Co Ve Siul slanS, ohals wad 5l ges
O CuiSe oAl g ead alls el ey o IShdes
ol sl lhges o b Gl pladl Ojse
Coiles @ 2 gobe g ad 5l coiSe lajsl (Sl S0
ol Lg o)l (gt Cal ol (i be g Wlead oS
g se ond plle Ojg0 4y CoiiSe glaysl i (Ges
9 005 S Setlagym Sl S 5o Fadml sleaxs, (¥

gl aijls e il VO 5l o b e o oo Sales

(Wloas a3 3 0 VY] ez e 5l o SIS

oill JhiSiikgn Glo S0 L elyen (s ) (24 (o
S 45, o il Seo 4 ljalS e YA- b VS
S o Il g b b Setdsny SLeSe Lol
F)leS e K b blsjl o a8 D9 g0 0D Sgawl
2 2l cwl Gpde il g Cuymd Wuymssiise
o Coilen (oS Jold 5 00y nd Jlews (i3 ()
Ol g A, e 90 eimes el Loy SIS (6
idlsn o YaSeul loans, (1 wb olubls o
S gleaxs, Cige 4 e VP Ges o lalS
BB oy o VeSSl phals Juls (gals


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Olpl (ool S g (ol ol ale

6;% ‘Wol—f—hﬂ soé‘)’)L? f\A

laaxs, kS i FlyS GlSo b dlpea (b 55 24l (&
Ll ©pge 4 a5 wad plolid fou onl o Slo)S
ailoads JSid (g yte gile O U (sym Jue Ve Cols
ST Nadee o wleS Job puliw 59 (6 F USY)
boe Gl e WY JIV e Gee )0 Slo S sleanS
@A L olpen (25 o5 g 21a g el laexS)
el sl sbbans, 5 wts i Dy 4 B
ilos )57 alad 1) gonnST - gondlgw

Coeal oS slaalle o Loty ialialS slghn
“dl Ll oS sy LSS Gl bl
Ao g dep bl Sow las Gl YL 4 oS la
5 oidigz IV 0,8 IS8 u Shp oy (oo lonis]
Comedids 3 3d (D 5l g olred (olierd (sla ks
3 Rz daled als et 2B SIS 5 4l lals
al> o sleaine) 5 2halS e Gl n 4 Gl e iS5l
| o n olyie IS ok 4 1101 o8 o lal olails Lol
G USE) lals w8 glaiy Jols 45 Jud 4w o
5 (o0 T U)o VoSl Gloww onijlopys gla ity
¥ OS) o VoSl 5 Cupm «asmasIS Gl ot n
Sl hall Jola slajhp &5 0 e (2
it dilaie (ol )0 S g9 (n i solats]

K § Sils caums JLSis b S5 igunles JIg
Ghilgw o SIS ol aiws 0 0 ouds LS b
(CdssS 9 ComsSIE iy (B oo ST o )
Dol o5 e F) Sk Sl S
S 9 Sl (Sllgw (SdgiiST g Cobl (g ygetise
5 (Cayg5l 9 CeSVb wunglys wolds) laoly ST (&
woilen o) ool slbaraSlgae 5 leals]
bl S e IR (Cudged 5 CudsS o Ve Sl
S Ol (Bl Ly, 5 (995w See (2o lagew
daibhio (pl ;o oS8 A pe ez (s 5 3k lo
Sl slS b (D) Jgl e () 0 JS2) an olulis
S o 3 S oSIE (alren (o g SeiiSe 0aS1y
oyl oo g7 QbS5 Sla B LSSy ol
Dglee atie ohi, bl s CollS gy
laxS) Sppe @ 05 gy SIS YaSul
Dgd go oS (Sigw 5 slB )y (sluY s Sh 4 5 cul

BB o)l jpam S a3 lesgs 5 (LAl &js0 o,
o3 (Fodal slaanS ) Lol e oy gSIE 5 Cu i (245
0l 0 )0 Fgdml sbraxS, wijls oS lgl 3 AT 09l e
oaiSly CoiiSe o gile G dgas Culs b gy SIS
ek $oaxS, b ol 095 5005 wlad [ S (e 0
09 Syl SloaxS) Jl Ko (S s gl 55T

ol aiied codS + ks £ Sganl gl 5 olals
aS Wyl gyl el g yie il O L oY 1 s cwls
sasie ypo 4 LT el oy L 5l Ll S Sl

(Y JS8) cawl 00,5 aad |, S i
BYAr Gos 51l (SluyFo b elyen (xbaw 55 (2545 (o
Sodgpise FlsS i, 398 038 Gl Siw b e YO
b Gl o &y i 5 iy Jalt a5 55 5
s oy ot o ST Ly e ken ¥ B ) (s ol ol
laaxs, (VoS olulid idu ool )0 425 98 90 4
SloazS ) S5O ay il aS Comg o 5 5155 Lol on (S
oLl slajol &jgo & o D9 oe o ghalie g ol
5 oSSt doysl ciys ad 4o culil «Siw oie 4o
S it oS, by el il alls laass,
O sl sloanS ) (V wiloads alad &8 S g o yodl
Lgs S g Cuyadl Glold (Dlol slaans) hls S
o yos Bli 5 dpios 5, s yio Bl & b ) jrie Caslies

SRR RENCHNVE PPN RES ITCR S0 45 WOW BV

9 Sisilgm (2[Hal 69550 (g 45 03 SLS Sl So L

9 9,595 3l (€ g 0ad ST jlews b5 aibils a5 aao
0 ey & i s il sl el slaclil g (ol
5 OleST Ll SOLaS 68y p15S 50 Csles ol e
o] lasipw dayl s cnl 5o il e 5ledilS Sl sl
st ko Cuilen 4 g oad wST Culgrm g Copm il
Sl gl cnl 5l oads ST 0,568 (rizen gl
5 oyl aile Glgw oloS 5 LSis cels 5 ools 1aSTy
2 Ysame sael 5 oonnS Ll ol 005 e e
S9zg W3s E) e Spbm plES YL lais
2lo,S OYlew a5 was o lis Coslen 5 &5 Sow (ool
3 Yoz 9 039 9,55 5l (8 g oud ST el Ly
Slapta (Jooro Y lo)lad 5 ke 1o )5lie slaleSle

LT wloas )5 6890 o


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

4 s Jle laylibe 5 (Sle S0 (ol S sl 2

\ARAS ).ul.: & o)l.o..ih Y .A.l:>

Sl e Sy (2545 LS Sl g 00g anS, SIS s
ey e gle)S Sl Cdld ol (g 50 D) pgus Al o o
$lad oaiS y Sygo a4 kw5 ST G5b Gl
5 wed 2l e jin o5 Wed o JSis JB
g5 00,5 s s ) sadla 2l oo nye laaxs,
15 dezge oSl Hlad 5l 5L sla KK ol
S5 oAl il S 1 SIS 5 Cosn sla sl
Syyo s Jsl o el s 90 b 5 oy LS5 Some
5 ol G F USE) eSS s asls ol Lile
L.) o‘;o.b 6‘003} (J.lbg ra}.b J.uu 9 Mo(sa t) (II) :d}).a

PP LS)-*-"L il S sleaxs,

o VoSl slajles lls cdél ad jo ki slaaxS,
3 s yiden laxs, o a8 5 ISs glaco IS auiis

Aloas jsloe olo)S Jlow
0diS abbéb&la5w)lo sraxs ) -aF, LS
9 Sy o ,le5 a5 g wloads Hlaay )l g Y
Cabl g Cudsh jgetise Gab aBlol L g atdly aslol oy
Al eaijls p 0 sleaxS ) -a8 ) LSES 4 e w30
9 u.v)y&&..w‘ Connss aled.?:f) )m..; ).) w00 UJK
9 Saym el g jsbn, Slad Co 5ol e
Coym eSS draxS, Sy 0 aibad Sis Co eSS

Length | Geraphic U.gLe S Ua‘l..;,s'.:
m log “frser L phy | Por | Arg | Cb

15 SY
) O

Losaly

© gl — ol P @

WS 03l ianige

L]
B &
&

m
({

U e
R R

!

TORTETT

T
l:';-_'
’l'll i

Sk i s el :M‘S%%w”“',} T

Y

H

o joil Bai Mg oy jusT

T
BHI aileS ol Iy
< Yff‘ﬁA\’T}V :i_.ﬁ ) _ ggf.‘) s
X=Y+ 170 : Jls J;,; @Lu;.) s o5
= Z=¥-0r plic) ) b2
: ™ o | B S5 9 I 1 1 v

o3l Kby

Sxdr9 Sy ige i )lsS

Sz 9203195 929)

925 9550 19 55

oy 1S i 55

Sl g9 (S5

el e axs,

S 3 s eI

Sy Ugasonl gl

oSy iR i Lo

A

phy

23

ASo3l e 05 [0 odd i aileS SY (G olhals g Sle S gunles g (1O S


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Olpl (ool S g (ol ol ale

(5;% ‘p..‘:..?oLy.u cob‘)’)Lr.?- fy.

Gl bl aoys Ve b Fe (L) ailo 6 S5 Jlow slojlibeo
—a5 ) dasis &5 wikes bl e ge 5l 5BSS Jlw
hwn) glaaxs, —a5, 0 5 cwl (he glaaS,
il slbUSs 4 bylile cnl Wyl g Sl
S S3Bed 5 )L ST oLl olen 4 (59,5 g 00eiS
30 095w Vo B Y 5l eyl oslasl g aisd g onss mle
bl oy T B Y (V) Yy 5B S5 Jlws slajlile
Vo B Y olal b JBaeS Ll g8 5SS g9 5l Jlw
ages 53§95 9 sshisie JSb 4 el 5 wen (59,50
slolibs 5l g5 cnl Wgd oo onys (rbav ) g (o o
S5 s sboSle 5l L5 Ul 56 S &0 4 el Lo
B A plos 0fns )0 mlo -l 5l Gl b (b
Oibgz oz oaieslid 5 Wgd oo JuSad o 5 cile Yoo
Dvy] szl o pls o

x> b (LEV) gl 5 (2 3 95 Jlw sla)lile
ol 05,5 ol 1y Jlow slo,Lilee 5l (aoys Av BV sg0s)
Gl g el e 9,5 Yo B Y 5l o] o5l 0gd o
s 03285 g (59,5 F)lsS sk phinel sla S
S5 slaylibe b Jlow slajlils Sl g5 (nl (oo
S5 Lgsye o8 SLa8 o Jlw GiBsx saims ol
Sl $ydyg slaalels (Soslrm 5 SLL U2l s1eS)
Ivy vy ool

1.0 [

Gaxs oS, Gab &8ly Gl e (V) plez Ao 0
Gla G5 (T o i o VL) (GarnST atgy 0 (souilgms
Sla gl g oad (Fub wSl 5 (Sojlsa jlzs sudlgw
Sy la Gl g a4 o ) GlayS 5 gapns]
sl S5 Jols a5 wims o LSS Lol angy jo 1) gl
edgsS awgSIE wopeil SVl wadyen) ol3isy
Lo (Cobl § coidgll uiged wuisS wuilen
hos Dlpesd (e ) el by ladised ow)p
ey Ok S ol S oSl S sile B
3385 A o logsb Ojge 4wl slazld Jeld golal
sl o il 0 S

Jbw s )lilee (g,

maxS, —a3, gyl yo 5l SU a4 azgi b g IS
Shos g he sbases gasilan a5 el e
Sy » dibie Jlw glo)lile 5 oK slaom)
Joals 35,155 sloanS a5 (lyee b adsgl Jlow sl )Ll
S e 5 Wb plxil atuie 6 Siews (9 5 S 5 S
5 U8 alex 5T 958 Jlw slajlils (5,15 S sla
oy 5 )b 4 Jlw ez o (ol gabes; ol
S Sk g Sl ez o3l b 4l G gl sl
b g5 5oz dagyl (9,3 il oy 50 0T (o
(F JS8) Sisdoe ol aalsl 55 a8 wias olulis oo

105

101

3o () 0SS Gams 018 )0 (Godlys — 3518 slaanS; —aS, 10 S92 g0 Jhw Sloylilee gl g9 S pslal £ JSS
(& G 5B S Jhw (@ (L) 1l 5l e 658 g0 b mle 56 ST Jlow sla Lok (st jon (0 bu 5B ST L mbe 58 S5 sla Lils
(z s (LHV) mla 5l 2 556 90 Jlow slalilie (& (VHL) Jbw 5l o 556 50 b (LHV) molo 5l (8 (636 90 Jlow JLilo cinw o

Al ad gl 5l (28 656 90 Jlw slalils


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

M s Jle laylibe 5 (Sle S0 (ol S sl 2

\ARAS )...ul.s & o)Lmi': Y .A.l:>

o oSl @y azg b lodgy glodl i wSol 00 o
45 dgei blatwl iz Olgiee oad (b jlrs sleails
A b sloaznS maS ) Cudgd pln )0 bl ()
@ gly galple Wles Sioo s ) (Solivlsyae lad
Slod 4 S Gos logad 3l (3l ST Geae 3,5 Cuws
STdo A JSs) olol s solizal [Y8] Sus (Ken
g oL, Kile ax 0 YV sga 1) Jad (Ko gloo aiin
Gos oSl oS )0 wops Vogas I (5y5d Aty
gy alys e e e 500 Lo, aSosl o s3luals
Mg 5l sleals Jlow JolSS Wy, 5 oSl (om) 2 sl
ooliiwl Jlw slo)lilie (658 4 S (Fod (Sap sloo
oS slales g (6)9d on e hlo i lales o5 ud
boloe &j50 10 (DA JS8) wilise 5590 (28 sl
OSep los ((Sud B8 5 g ol b Jhw ad
WS (oo Joo aS polie Ceons ) 90 2 (59d g (S
sloail 4 bgye bl al)] coasy 4 axg L VY]
Wy, 99 Glgiee &5 cwl SlaisS 4 aSoil  rwles s,
-5, cuigd anl by sl a5 Glalw sl 1) (Lol
ol iy, ol (& A JS8) 0 jgaie oals glaaxs,
& 5 ot Sl b s slaflows o bslie 5 Gitsn
by s o oLl b (diepn) S S
Sl el a>ye j3 Sl oo JBg5le (Gidex
oo )3 (2lal e Jgsle ol 3 5 (FL) gy
Sz 4y bgyye aaled 5l (S 09d o0 Dgmme (F2) (6,250
5 S sbgir e wSell adhie s le
Ailoe VAL 5 LAV (56 90 Jlow lo)libn (s jon
oS sldlw lorsS s lul il Ade> 5 Lo (hals
oS ljenr cawiiws ceb g [VF] ools s 1,
S SuSs 5 JB slalas o 3)lss albl 5 sundlem
sobie a ailoads (g yaee 5 (SegSs slaanls l S5
E8 e 9 Gl polie Caniias )3 She Jalse (o)
Cod (Sl % glod Sloges 5l aSo3l Sase (g, Ll
cloansl a5 as eolansl VPl Jlw slo,liles 5,58
Syl B3 eogame o aSoil a4 bgre suwlo,
el g pend Gl izmen (g A JSD) WS (e 1B
O S led il 55 (6)88 ot 55 Jlsei vy
Db ee 3L 5 O A S

“Jb g5 orl )3 VL) Sl 5l (58 53 90 Jlw sl jlils
03,5 Judl 1) Jlibee (slad woyo Ve 5l iy Jbe Gl o
3 d97se Jhw lalils wops Yo LY sg0 5 ol
b sladisas jo lagl JSlghs oed o Jols 1) ladiges
ool ] x50 59,5 YO B O eyl o3lusl 5 00g iaS
Loolyer (55,5 5 00t plaioli oSt 4 el o Lile
Lgdoe 00 @be 5l (8 5B9d Jlw slajlils
sled

W ln 0955 0y 9 505 )5 al>je 93 50 (amimlosin
2 dbw ke VA g (e ladiges o Jlw jliba
oile)S al> e )0 Y Jgaz) o plodl (xlans 5 (sladiges
@ ary Lol (Ses mle 5B a4 Jlw gl )lile el
geas 4sS @ed CHa 5 CO2 slajld 0903 5 (i walss
5o DFL sas bl (Sas (Ken sl polie g9, 2 bes
slo)lile sl (5558 jlade drubre jolate 4y slozl al> e
a2 sk Al osd sles jhicdle o s5lss Sl
s oolil [YF] gz o alai,

slajlibe 6ln (leS iomd 690 5 (SHS (Ren sles
& b b glepan &8 (LHV) gle 51 22 (s3lise Jlom
B ol o8, G 5l b (s San i plonil wiolidl ls
30 S Ken gles ol F) ale 5B S a5 g0 o g
ol i OIS il a0 Yoo BT 6 lS o basgas
s S50 sledised Jlw slajlibe 51 S e (558
el Gy Goloyw by, 4 (LHV) mle 5l 28 3lig0
o8 il az 0 -0V B =+ ¥ 0 08 10 & gd 0,51 sleo
Jsime sl bl )98 osims plis oS eog i
S Jolee (G35 o y0 AAY B2 NA oS o Slals
(Y JSS) cenl plabs

oled sy Soisly yris

plo a gloy o Jhw Jlad 4S5 (B dsl=e
Oed glod o priegs Llogad I Jlw sla il ol
A sl sy ai eolizul [YO O8] )98 & cos Sas
SRen slos el b JIS Gl Sl 5 (o 5
5 Jyn sla b Szl (5,95 il 5 (S
bl S e il o8 ) Gl S Sl S g
B0l S Jlad s )58 9 (Sab (Ser slod 4 4z g
Jbw slojlibe ples Sl 4 4y boael caws 4 L
SLedils ol g yul 5 asls woyo Ve 5l ieS sl 9l


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

Olpl (omlids SIS g (ol ol ala NS cpizrob ool L fYY

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Frequency
Frequency

0 1 2 3 4 5 6 7 8 9 10 100 120 140 160 180 200 220 240 260 280 300
Salinity (wt. % NaCl eq.) Homogenization temperature (°C)

o3l im0 S (mla ) 5 b (slaaiges 1o Sl slaliles (5,55 (o 155 (Ko slas S5l i (A Y U

T 6 7 =
40 - el ‘: @ - [ L P
R B W,
R A g, A :
R T B B 250 AT A 5 e
i~ A oy - 2
= S 1 [ ! e A o et 5
23~ T T = P - . |
5] (R A T S0 0 v = =
= Lo op i b = o8 0 » - -
z Th(L+V) 9 L I T 1 5 Al ot i L7
s I slsigl 2! - B g s " 2 o=
T2 a1 S8 2 g300L-" of -7 £ 7 i
z 1 [ " . : Z
= [ & 2| T
£z (N T A < /’Q@ =P
g N e 3
= 10 4 I S ¥
7 agd® B® | g | " 27 £ . A s
1 P S04 A J
N = 54 L, o
¥ 1L LS
0 v v v 0 . - - -
100 200 300 400 st0 0 0 20 30 40 50 60 70
Homogenization temperatufe ( C) Salinity (wt. % NaCl eq.)
) B
~ 350 O \\\\\\\
& 2004 \\\\\\g
F4 \\\t\
2 o @ o A VAETIGERNY] “\E\k
1 4
2 250 E bl \\Q\
g = ARAAY
> E W 10 eq. wi Nacl
S ) A\ o g
= a 600 AN
=
5] Epithermal boundary \\\ A\
N & atta 1. 199
= 150 (Lattanzi. 1991) A
= X
£ 800+ BV
E Meteoric fluid Pure H20 VA \ 20€q. Wit Nacl
r \
E 5 eq. wtt Nacl ‘\\\ ‘\
100 3 AL
50 1 1 1 1 T T T T T T
0 5 10 15 20 25 e 150 200 250 300 350
Salinity (wt. % NaCl eq.) Homogenization temperatufe ( C)
B
5 Heating/ @
Q Porphry [ depressurization
B Skarn i
§§ 450 4
= = Isothermal Isothermal
5 £ mixing 0<: mixing
g £ Surface fluid Boiling|
2 S - diluti
& . ilution
E hal g iolling (low salinity, Cooling/
s -1 s COgz-bearing)  depressurization
8 Cid 8
2 .
s o
) =]
E g g gy 1
= = F2 P65 (S g 3 P9y OVl b el i1 F2
T T T 100 T U T
. 0 60 80 0 10 20 40
Salinity (wt. % NaCl eq.) Salinity (wt. % NaCl eq.)
| b ol diged ;3 (LHV) ok 5l (28 538 9o @E  xbws 15 sl wiges 1o (LHV) ol 31 (524 (556 5o @H ]

~ LS Ges e (@ o Jlw sl )libe )l jLid e jlogal (0 ccaSe o b oS can g Jlw (B e jlogas (A S
2 9aSojls adlate sloasged (riwled ) laadly sl olo)S Jhus JolSS Jlogai (0 00,05 o0 518 2o B0 B Fe e Bos j0 a5 (55le
ST e 3 SatlS sl Sl 5T (o e iy Lt IS5 ) 55 ot e (8 YAD 5 e 5 e ol e

S0l (Gams 078 2l S £ s T Sl laylile ol 5 @5 o8l (g g Jloals slaanS, -5, Cutg


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

fry s Jle laylibe 5 (Sle S0 (ol S sl 2

\ARAS )...ul.‘ & o)Lmi': Y .A.l:>

[2] Zamanian H., Rahmani S., Zarei-sahameih R.,
"Fluid inclusion and stable isotope study of the
Lubin-Zardeh epithermal Cu-Au deposit in Zanjan
Province, NW Iran", Implications for ore genesis.
Ore Geology Reviews, 112 (2019)103014.

[3] Mokhtari M.A.A., Kouhestani H., Saeedi A.,
"Investigation on type and origin of Copper
mineralization at Aliabad Mousavi-Khanchy
occurrence, East of Zanjan, using petrological,
mineralogical and geochemical data (inPersian)",
Scientific Quarterly Journal, 25 (2016) 259-270

[4] Ajali N., Torkian A., Tale Fazel E., "Rasht
abad Copper-Gold intermediate sulphidation
epithermal deposit (north of Zanjan): Evidence of
mineralization, Fluid inclusion and stable isotope
C-O (in Persian)", Iranian Journal of
Crystallography and Mineralogy, 29 (2021) 207-
220.

[5] Kouhestani H., Azimzadeh A.M., Mokhtari,
M.A.A., Ebrahimi M., "Mineralization and fluid
evolution of epithermal base metal veins from the
Agkand deposit, NW Iran. Neues Jahrbuch fir
Mineralogie ~ Abhandlungen”,  Journal of
Mineralogy and Geochemistry, 194 (2017) 139-
155.

[6] Mehrabi B., Ghasemi Siani M., Goldfarb R.,
Azizi H., Ganerod M., Marsh E.E., "Mineral
assemblages, fluid evolution and genesis of
polymetallic epithermal veins, Gulojeh district,
NW Iran", Ore Geology Reviews 78 (2016) 41-57.
[7] Nabatian G., Ghaderi M., Corfu F., Neubauer
F., Bernroider M., Prokofiev V., Honarmand M.,
"Geology, alteration, age and origin of iron oxide—
apatite deposits in Upper Eocene quartz
monzonite, Zanjan district, NW Iran", Mineralium
Deposita 49 (2014) 217-234.

[8] Alavi M.,"Tectonic map of the Middle East:
Scalel:5,000,000 Tehran (in Persian)", Geological
Survey of Iran (1991).

[91 Azizi H., Jahangiri A., "Cretaceous
subduction-related volcanism in the northern

Sanandaj-Sirjan Zone, Iran", J. Geodyn, 45 (2008)
178-190.

Cublo

5 Rl RS Gy ms Ll
SaxS ma5, ;5 Serge Jbw balile (iwlesyn,
ot sSud llyd g (ole)S JolSS sy 35,165
e 0 3 215l Jors ol S-Sl la Sl
oo b ole)S - oleSle sl b gjluil ASo3l
G oo VA ol o (690 g ol )8 ool a0 Yoo Y
6958 srosss omiﬁ plb Soi Jolao (G35 o0 AAN
) (Golgu L,>_1|)'c\.;l5 Jstwe aSo3l ddlaie o
Slsw (CdsS 5 ComsSI uysr (I eSS
ST 5 (25T 5 S VLe) (LS (@S S 5 Sy
5 (Caiged 5SS wo Vel wuilen wniiSe)
WSS )5 Bl Gl S sl S
gl Gla g5 L olon ol sladesly e o apnsT ol5g
WaSes gl gl o)l e 1)
bl g i ddlhie 0 (CodS 5 col] (i jgeiise
L (S35 dox (Jlow slaylilee (inlesn) @l
KBoile olSle a8 5 goz oliuls b (o)) sloc]
bl 095 o0 wgmme wilis Gl JalSS g (B e Lo
slylibe 5 2Ll (Gl S ganailie 58l 5 b S
L cald op i aSojl (Sase 008 6 )Ll g5 ¢ Jln
518 6 yeb e o 33 b Bl 0 e g4S, pl5d 4
Sl a8

Oz g gl Ciglee Jbo Glacoles 5l EW,S
3 Oeizen GBS losgy 10,55 5 5 55 olRils (LSS
A5 S oy etle Ly coio 05,8 b sbogles
hleige i C8p0 nl eyt Sl dbesy Gl 4
alxe oo oligls ciile wllpiinn 5 ol 5l 8w,
aleise 6)lRwbew 5

&=l

[1] Amini B., "Geological map of IRAN 1:100000

Tarom (in Persian)”, Geological Survey of Iran
(2000)


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

[ DOI: 10.61186/ijcm.32.3.409 ]

Olpl (ool S g (ol ol ale

6;% ‘WOLQ.MJ soé‘)’)L? f\’f

copper deposits”, Economic Geology, 65 (1970)
920-936.

[20] Liu X., Richard A., Pironon J., Rusk B.G.,
"Vein Formation and Reopening in a Cooling Yet
Intermittently Pressurized Hydrothermal System:
The Single-Intrusion Tongchang Porphyry Cu
Deposit", Geosciences, 13 (2023), 107.

[21] Jebrak M., "Hydrothermal breccias in vein-

type ore deposits: a review of mechanisms,
morphology and size distribution”, Ore Geology
Reviews, 12 (1997)111- 134.

[22] Richards J.P., "Magmatic to hydrothermal
metal fluxes in convergent and collided margins",
Ore Geology Reviews 40 (2011) 1-26.

[23] Kouzmanov K., Pokrovski  G.S.,
“Hydrothermal Controls on Metal Distribution in
Porphyry Cu (-Mo-Au) Systems”, Society of
Economic Geologists, Special Publication 16
(2012) 573-618.

[24] Bodnar R. J., Vityk .M.O., "Interpretation of
microthermometric data for HO-NaCl fluid
inclusions in Minerals, Methods and Applications,
B. De Vivo and M. L. Frezzotti, eds. ", Virginia
Tech, Blacksburg (1994) 117-130.

[25] Ahmad S. N., Rose A. W., "Fluid inclusion in
porphyry and skarn ore at Stanta, Rita, New
Mexico", Economic Geology, 75 (1980) 229-250

[26] Haas J. L., "The effect of salinity on the
maximum thermal gradient of a hydrothermal
system in hydrostatic pressure”, Economic
Geology, 66 (1971) 940-946.

[27] Camprubi A., Albinson, T., "Epithermal

deposits in Mexico: Update of current knowledge,
and an empirical reclassification”. Geol. Soc.
Spec. Pap, 422 (2007) 377-415.

[28] Naden J., Killias S.P., Darbyshire D.P.F.,
"Active geothermal system with entrained seawater
as modern analogs for transitional volcanic-hosted
massive sulfide and continental magmato-
hydrothermal mineralization: the example of Milos
Island", Greece. Geology, 33 (2005), 541-544.

[10] Azizi H., Moinevaziri H., "Review of the
tectonic setting of Cretaceous to Quaternary
volcanism in northwestern Iran", J. Geodyn.
47(2009) 167-179.

[11] Aghazadeh M., Castro A., Omran N.R.,
Emami M.H., Moinvaziri H., Badrzadeh Z., "The
gabbro (shoshonitic)-monzonite-granodiorite
association of Khankandi  pluton, Alborz
Mountains, NW Iran", J. Asian Earth Sci. 38
(2010) 199-219.

[12] Castro A., Aghazadeh M., Badrzadeh Z.,
Chichorro M., "Late Eocene-Oligocene Post-
Collisional Monzonitic Intrusions from the Alborz
Magmatic Belt, NW Iran. An Example of
Monzonite  Magma  Generation from a
Metasomatized Mantle Source", Lithos 180-181
(2013)109-127.

[13] Whitney, D.L. and Evans, B.W,,
“Abbreviations for names of rock-forming
minerals ”, American Mineralogist, 95 (2010) 185-
187.

[14] Sillitoe R.H., and Gappe 1.M., Jr., "Philippine
porphyry copper deposits: Geologic setting and
characteristics:  Bangkok, Thailand, United
Nations ESCAP", CCOP Technical Publication, 14
(1984) 89.

[15] Sillitoe H.R., "Porphyry copper systems",
Economic Geology, 105 (2010) 3-41.

[16] Wilkinson J.J., “Fluid inclusions in
hydrothermal ore deposits ”, Lithos 55 (2001) 229-
272.

[17] Hedenquist J.W., Arribas A. R., Gonzalez-
Urien G., "Exploration for epithermal gold
deposits”, Economic Geology, 13 (2000) 245-277.
[18] Montoya J.M., Hemeley JJ., "Activity
relations and stabilities in alkali feldspar and mica
alteration reactions”, Economic Geology, 70
(1975) 557-594.

[19] Rose AW., "Zonal relations of wallrock
alteration and sulfide distribution at porphyry


http://dx.doi.org/10.61186/ijcm.32.3.409
http://ijcm.ir/article-1-1878-en.html
http://www.tcpdf.org

