[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

Y ojlad VY ala o) s ol&ila o gle 4y y

ITAY e s s

dl.midﬁubjj@ﬁ)-&bﬁ&ﬂkﬁ)dd@&hﬁ@hﬁd
(O3 e i Alg) 25

G5 Jlaa e Glind oamb aalie 5 (5 ) SIS AT IS e 6 oalal azed s’
L;J\J‘).\;.JJ Sl calalaa am}} ‘U\J‘):.‘:’ LAJJ::A;

LR g Jlae jlen Ul s aalia g (5 ) LS Culiiat IS ja ¢ ol |8 5

FRTLEN

G il Jled Uil b s peS Gjpaty 8 5ed Jlead (s - bl lacSin e sene

Ay ) il (Ol e i Ay S e i )2 5 oM 5 dlaelea Gl 38 je 3 S el Jled 0 sl
Jalis Jsh o5 R 4S o @liSii (gl 51 LA 5 (lle baee (i 53 45 4als Gl 3 253 e o slacKin )
s sSae 5 Sl s 0 s 4n Gaesdad S 5 <y il 5 il ) Jb el Jhaals L slacSan
S 5 (S Sl 555 4 a5 G Y b g W s ) 513 sl 5 cand
DAl Gl S (slaaal s (el ot (ST s ol n (S5 Lm0 48 dits e (2 3eS
L)) Rl A 5o Yo v U (dassl 5 an Sl 51 ddgy 59) YY 7 Clsa 5 (PH=A-9) b (bl Sl slad slae
Sty o sy 5 abad (Sl K3 ) ey desde Jb Yo dgaa LI 0 (Qgagl 318 slaag
LAl 5 W yia o sledy (il &1 8 ila S0) dilealy JSii | (LK) Sl gy 5 ol o S5
poa st il (ORI e s o) Cund€ 5 IS a5l S aiile sy 5 sla S
Stpnny o (S Ko ) o #5348 Gl Sl Ko dagi j0a s (RS saaaplin Sl Ko sladigy slaKan 5
(IS g 51 Ca0 ) Bade 5 NaO ) ad (Sadiaed e (958 )l U 5 Jangie SQLS T 4
Kp0 ) (Badied 5 Sty o Ay 2 K0, Nap0 ) 22 (Badoed s MgO ) aayn Vo U Sadie

At Qe Sl Ko Gladiey e K slagaild 5 aul saa S5 )l 4y )2 FeO «Na,O

-

AaMa
e sana Slu Ko ladig 5 Lony bt 63 5 i3 S (ollidipe ) s Sy ou i
(ookin 5 Jaaglen Ul S @ Sed Jed o Olaee gt g labe Agy (o s - SLSa

Yoo ) Gl nlual glod sana 5o (ol saaa lagislS Ak alad) allisle Jl 5 o) yaia llee 40 sane

"Am\)...at\r_ Gd.\.mﬁ @Lﬂﬁ @Lm‘)gi su\A)a.u _Ca.u.m :LL@_.} ‘J_"u.u\)_jj “_r\mi Lg\.hs_gq...u :‘5.\9.‘5 Gubj‘J
Q\/V/Vuiﬁhg ﬂ./\/\‘. Lﬁ\.ud

emami1348@yahoo.com J na i 53

Yve


mailto:emami1348@yahoo.com
https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

i)l 5 clilaium Glaglanisa ) s 8o e b G Gl (bl G s w2 e i slS
gl 0 e R V¥ 3 Sdae (KS & ) gy slapms 5 R aladl ) jealie e o) g (lbaasd
Gpad o Hhadif ) 5 SALE JIS gladily Galal il K2 Gladigy lSE L DAIXK (ilai 4 4ibic
Haaili Ol siedr 5 adly (L)) 5 Chaie 3) s 00d (Hlid sladigy 50 (K glos r Sin o e

Ak yre Jad Sl S0 ladig Jlulid 5

LY TSR EIRS

VY w v n) (oulidine) slaadis 5 il R cledhal slen 3 Gy Uit O Wl e

b 4S8 pmaa Glaga ) Ol 2 A8 (el () s S Jb 4l ol G ) 5 (S e
5 e use 55 Sdu slanals o B SSE ) Gy oDl a5l Rl Juad ¥
4 Blie g said ) dan Sl ead gl Ko 5 Al T slacKan ) 5o i sai cailaia (TM) cslo_) sala
Sl alite sacKin ) SHb akie Yoo (i A b o a8 0 aal deedy Cilide sladigy
Sl ) el ealie (5586 31 sl a8 aladl | Guspad sl qusSans SSe ) edliid b 1S5 5 (3
A ealiiad WS )5 S5y el 3 ACME s8itila Jl Taa grinciula 5l ol jualic 5 ' i il
aiucids dau g 5l 4S8 Gl S peaie Fo 1 18 (head oS 8 el 3 (amlie (i) [CP AU
malie 453 0 HRada Caaa 5 iy dily 4y gy 0 ) L[A] Qi o S st lendly Jil
Ol A8 G il 4 dan S L [V 7] 2 sde oaldind i Lsis sl 5 (SB 30 palie alea ) Glas
2 ot QS S sla 8 02 S (miie ) sliie 4y 5 and 02 (e S0 (sladigy 5 il S0 52 Cumle
Calite (sladigy ) eadl R0 K 4isai Yo (555 o o) SIS 250 50 0 Sas (35 Sy Aaid
il dysl 3 5 S ild Ll gslS Fe ol 53 CuKa s b 7 iesi€)in Sl saliind b XRD Uila )]
IO V] 5 a2l Yo oY PCuca )il i cond aladl sl el i Jidad 4 3ad sl 2 Sl 4s 2 )
(o5 immlaladS ol o8 50 SX 50 VwlS ol L (EMPA) " Sile 05 58I slaas
rosdle al)y iy b il R (sladiy LS (pinaa 5 dihie ol ) A58 gl ) 28 alad) 1Sl
5 (0890) Ab Y Jald (TM stiain) & Canil o sale asiy cleSal 5 s sloSe ) aaliiul
ddhaia ygeai 2% ealdlul ETM (Y0 Y) asbaal 3a8 g e ¥oo 5 70 SS& i L 2 A Juld Vil
Culgd )3 caline RGB S5 (5 )84 L4 oV FFLFA 5 VFFIYY b 53 (5 5lacSal 5 sa duals
Al Gy sad gl Ko ladaly a5 elidcSKau slaaaly SLSE 6l s il Gl

ool e sl 5" e Just (sla 8l s ) st uadi sl (VP S )

V. Olympus Y. ICP- Emission Y. ICP-Mass ¥. Stoe -Stodip 4, MinPet
7.Cameca V. Electron Microprobe Analysis A. Frame 4. Global mapper \ +. Er- mapper
rvi


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

(bl A Cund g
Gase 500 n Jsby s gia - AL Jled Ll ) L ok peS G gady a5y Adlaie
O o5 Gl Cand A3l ) 8l (A 5 e Gl 38 50 38 ped Jladl 5o yleslS ¥ o i
Al s pamse TV STV LYY 5 YO S FE 5 555 gk 00 5 s ) A g )
() J88) a8 02 1) lebeal lind AL 5 ol 5 Jlaelen Obiul Jed ) Dlagian 5
Vo2 aS Gl el el el a8l g (ha g0 bagane JA AS (el ) eds el Adal (g el 3

i sl YO 3 gan il 3S e ea S el U el ol Alials 5 yla ) 58 ddkaie (o sia (5 yiesbS

361851 .. 54655

3636400
3636400

- AL A8 gana o) CuaBga ) JS4
3 S Jeadi (agm)

3441806
3441806

361851 546554

(bl ) il ga

YL a8 ) ) a8 ALS 38 Jled 5 G el YA 8 Alald 50 00d (ous ) Al
Ao 5 e Gy 50 (i 55y it g palB Cud 48 R ) A (Gla e -z aiias (g UL Ay 53 5 (LS JuS
&y [0] Olebeal 8 Jlen A58 e iR 50 5 2 S ed R e /Y0 e (i) A8
830 pabiaid) 33 4n 1) [7] GRala V) v aliBtne) A5 g dan Gained 4l cp)
S ) 1ad Juf 5 Gl oad jgeane Jled 5 sin 53 OV 5 00 U8 50 G @l 52 00 (o 0 Al
g5 ) duf an 8 S a s HiA Cgin - AL Jled ey 438 Gy Qa8 53 (5 50 slial L 4ihaia
(YJSE) 2l sl Jlad Crans 43 48 Td Juf a4 it S0 Gl 5 b o sSan
Glaaa 5l asls Sile el sl Jold Baee o3 clacKin il u ) ddhic 5
Cu 25 50e 5 )90 Gaas A (slaoa 53 Lol e il 3y jail ey jail Adde b das gas (slacSiius i (5 yiS
Oslie VPR U VFO 51 OAPAr Gig s atlaie Alaad slacKin G atiea Syl 5 Sl slaa b 4
bl i i lead (et (58 alle) (higis B (s 8 50) Cn S slaca Sl Jualiaa ¢y Jls
O 4 dshaie aenilSdy sy XL o) ) mdav 4y Baecdan GGG Guw g danl g a5 Sl siSas
LYYT V] 200 Bl (Fhae e eS (o oS

A


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

Alla i ALE LY g8
ﬁ A8 g Jladi )3 (3l

(A 4N huJSA GLM.SAT =p
el ool Sasdl sl =trl

A\ gn S s i § K dsla =]
m:““ (e U liad Sl 35

€ sl Sl 5 ol =gn
Sl 95 Al sLaas g=jv

(BB il
pda S0 5 fsA slacsal =k
Al S AY

Al S ) sl =k5

O Ay LSS Jalaa () 1 51858 =g
AT gl =mp1 «Cpasi) -Cmigilly
=Q «Cmusta i pun Oy
PSS s

i3S 3 B K3

Gl Uaee 38508 Jlad 03 K Ao gana (o Sus San 5 (ol ma Glaou) 1 4 425 b

e e 48 w8 e 5 Tl s an 1 Sidle (bt QS L 1) ST GlacSinl (53 g0

Lol et Ca il oS gy (S @) gt 5 il aili e i€ 5 b eyl 5l Sl el
(05 ¥V Gladsd 5 ) Jan) ot S gl 9SGl JSS 4 () e g Sae 5 (Bl o0 Baae 4 slaea

W46 20EN43.13FS10.04AC0 62 (O xS i 5 o) e (0 hia s 8 (IS G 5 eSla glacKin

(<551 W040.20EN4357FS16.13 5 el 3 o (s 0 <5 516 <5 5)) W039.97EN43.24FS15.02AC0 87

ol e ey 303l (S5 5m 53 [V]
ICP -ES, Giigy 4 ddhia sKin alaad 4y jad il ) Jgaa

Sample No. VFoN VEF Y.Y (P 1¥-4 ) YALY  YY.e oot YYoy YY_y
Rock A A B B B B BA BA B B B
Zone F F F Ser Ser Ser Ser Ser Ser  IntArg IntArg

SiO, (Wt%)  oA/EE  OV/YY  EV/YA EV/VY  FY/OA £V/ed oo 00/ Y £8/YE  EV/AY £9/y0
TiO, JEA Al WAl TA JAE VAt N jot CJAY AL V¥
AlLO, Yo/t A% YO/Y  NB/YS  YA/YD  YO/NYY  NT/EY YO/AY YYYA L YYNA YA/TY

Fe,04(t) VY60 YUYY O NT/ed VELY A/RY VYAV Y/ed Y)Yy AN 1/04 ANY
Cr203 -/-~V -/-~-\ ~/~i\/ -/-'3/\ ~/~VV ~/~°'l ~/~YV ~/~iV ~/~'l\ ~/~Y/\ ~/~~Y
MgO Y/AY YAY O Y/YY VAR \Ans AJEY VAR Vi T- RN RYAVN £/¢4 £/\1
Ca0 Y/AS o/Y¢ V/oA v/t v/a4 v/a0 A VA A \RVARY 7/7Y
MnO Yaks Y oY AR Y JYA Y Y WAL Y AR
Na,O AAR) V/Y$ \TA% Y/ay /%Y Y/AA Y/Ae YV V/EY £/e4 F/AY
K,0 \I%4 YAk (AR JAE Y/va /A% y/0) VAL V/oA V/YY VAR
P,0s AR oYY Yl oYY J/Y¥ oYY YAl A O/Y¥ VAT /Y
LOI A Y/ ) Y 0/4 Y/ s o/o §/0 Y/ 7/¥

SUM Yeo/o¥ 49/9F 0 99/ Y el/AY  49/A 0 Yee/ed 49/AY 0 d49/A0 0 99/91 49/AY 94/A0
Zr oA/Y YA/4 £4/) YA/Y ov/¥ v/t YA/ $¢/0 A/ £/ Ya/v
\VJ Yo Yoy YY¥ YY¥ YAN Yo Yve YaA YVY YY) YoY

YVA


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

V Joda Aalal

Samples No. ~ YA-) Y4 E YY-A YYS VAN £AN oMLY ALY YYLY

Rock B B BA B B BA D D D D
Zone IntArg IntArg Int.Arg Ch Ch Ch Ch Ch Ch Ch
Si0, (Wt%)  £A/AY  EANY oY/ £8/.)  £V/AR oY/oY  £T/Ae £V/VE  £vjof fg/oY
TiO, /A oY Yo JAY VY /£4 Y/ee  X/AY  Y/AT O Y/AR
AlLO, VAN T YT YUY WAEE Yo VT/AA VY49 V€AY YY/AY
Fe,04(t) A/ Y AYe  NT/AE A/YE UYY AT/ Vg0 AY/AY Yo/AA
Cr,0; XY fvey AYO W /aYA /Yo XYY e A /Y e et
MgO /gy N o/0A UYY N £/V) £/aY  £/44 Y/it £/A
Ca0 1/ev AJo A SR RY) F I Vo N A UFY AN AMVE
MnO Y N E Y e A VAN XY JYE XY X
Na,O Y/e4 \ /¢4 VNS /VA /41 ¥/4 YN YA
K,0 YN VXY V/VA Y /VY ¥ VAR o Yo VYA XY
P,Os YAl AR WAl JYY v /Yo 23 Y - R VAV R VAP
LOI YAl v/4 /4 V/¢ \7A4 0/4 /4 /Y \7Al Y/A
SUM 49/A9  49/9A  29/A) 49794 44/8 0 Yee/e) 49/A) 44740 q4/VY 44/41
Zr o/ YA/X £8/Y7 ¢ oY/t AT YOTA YIT/A VITY O YYY)

\ Yay Y¢o Y. YAV Yod Vev YVY TYA AR Yoy

il g aa Sl 5 &gy =INTATG ¢l o &gy =Ser ¢S Adgy =Ch il = Accl Jo =B Al <y juil=BA

Al K =F

Sig 674Al1326022 (Cai.ﬁslNa0.4O7K0.109)(Mg2.641Feg.:354A|0.109F613.J£8Mn0.082) Jabid i ad puial
Sig102Al;405, (Ca1.778Nao.538K0.184)(M93.048F63232A|0.242Feg.+79Mn0.019) B (e Kt 5 - 38 il ) 30)
R suy s (<25 55) AbpaAnggsOroe S 5 L La 3o 553 aiiu (Q:‘Jg‘-‘:‘““ ):’)-g\-‘)
ot ) iile oy S 5 IS SnlS il Sl eyl cull 45 5 ead 4 et S e K

[V] Cal (U_\;t.tﬂ) Abg; sAN; g0 5 05 u\.u)gj dh)%ﬁ))\,} S i dileadd

80 T T 18

T
Rhyolite
Com/Pan 15

70 £ Rhyodacite-Dacite ]

Phonolite

o 12 ]
N TraChyte § - Benmorite>
-g 60 Andesite% E & 9 / — Rhyolite
[ Phonolite z 6 : ' racmn/
50 £ Sub: ] 5 E
3 Basalf] B
Bas-Trach-Neph
40 L 1 1 0 1 1 1
0.001 001 01 1 10 35 45 55 65 75
Zr/Ti02*0.0001 . . > 5‘?2 . ) .
K I8l g pbasdipi]) caldid F J Abbia (LS 5 18U g (plaasdigi] saidlaa ¥ <&
p.5:8LS 43 0.5 68 13 Jilie 3 ulies (a3 4haia b Jilia 3 (MY £ gara (ubsl
[Y4] (%SIO, —Zr/TiO, x0.001) (Cox et al., 1979)
Vst el W lasal) (Gresday Siu + Al ltidal slackin
(Nlodd ageu 53 g o Ay 33 03 G S Lk s Kin @

Sl 3T Adgy o9 oad Gl S SLaaT s K A

S Ay 3 0 e K FLiaT sacKin [l

Yva


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

650.0

\10 T T

gggg 3 ARC <20 > OFB 3
Se00 £ o ] [YA] Ti-V bl g Ll 3y 5A5S Sulaia 513 gad & JSi
400.0 | - -

> 300 | o ] st e el =10<Ti/v < 20
00 /4 * 1007 e g o ik el b =20 <Ti/v <50
100 - / : 1O sl 5 sl i 3a e jy =50 <Ti/v <100

0.0 5.0 10.0 15.0 20.0 25.0

Ti/1000

Al S 5 L slaclnals a8 s ) caibad 4y et (5 A yiaS Sadle s S ey jail s

Gaacdas saKin ) s fadia g said ) (Bsh acKan JUS Ja ilead il i jo SLlS 3
Sk Sy ol ) S ool ey S350 i Ry e G 0 Siiul 5 S &) ety
aihio il g an 5 Soob Slied slacKan b 2 glacialid 5 st (S s) Jaal s as U (< lg)
b)) G lle slcKan 48 il G 4a 5 Qlls A0l Ll S cul B ) Sla 4S5l
L el 5 g ccag oY e dald s 1 slacSan 1) lagsait y ) aeapa Ve ) G 5 20l
CoaSla 148 il a4y Jildie (K glaaal g ol oadans K5 2y e paliaia) i AL S 5
VL sl 5l Gl [YV] (V] s S Gae oS B (s damae 2 0l sh s Ll a3

LF] el sl (Sl 5385 Jaima e (7 USE) 438 iy (land 505 oS 55 Lol s

(i S0

80 by Sl it s s (Brae At (SCKEL Lol et o gas el 3l Jlaal slacKau
e Ky ) sl el 54t Huat e 5o i s ala Ko lad ) ol Aaai ja ailass £ ) 8
D0 sl g Sl e 5 S damie (slaaa® ) 5 1aaS ) 2 5a e dledr sl saalie i o S 5 2 (g iuSIA
4c gana (p) JAR 3 (e S ladslae Bsi 5 3 Sdee R0 ol 8 i (ALERET (slasasi (YagY
O sien dal () 40 catioad a8l 5 e S sLs 5 Jlad slasnny ) s U1 28l dlacSan ) ) e Ko
rAT Sl IR b als Oloss dide [V0] dle ol dad (Ko 1) Sl Ry g s o
O Sla a8 Gl sl S G 4g aihie S 50 Kin adan K b b (Cula) 5 Sauila)
L ocaline sladigy GS& Sl iy cpaddy il (il gy slas) Jaima ey o ) i slacin 5,8 ) 8
Ol Jla ol b st Sl Tl i oSl st 5 0 ) Giaia sl Sl ealiial
g il R (sladiy A8 ¢ ) maa s a5y 5 (30 il gl ) sale yysal) GIS CleDal (3l

(FUSE) an R

Y. Remote sensing Y. Geographical Information System Y. Landsat

YA


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

04 e Ko iy ol ) [A] el ead aladl (VAAY) gial b s 4y adigy gaiaih 5 5 ,IKLU

23 S S SIS 5 el S i e 5818 e Ko 3 spn sidinhe TR0 8 5 5 T 8158 N0
(TRl SR 4) alla sl AS Jlsn 2 S (A Ko b 5 (asas b (IS 5803 dilaia ey ey
Ll e R (slada ) 5 1aaS ) 1 5 Plao sin 003 e e s S 505 Jabd 58158 e e Ko il
s R0 dihaia )3 4S a8 0l b 0dd KOS 5 Glalid ddhie jy il Ko Calide gladigy (35 0l

A salia (0 9ee) SIS HS) 8

PR RV g P

O A 38 g 54ty O ) S shy S ) il 4 Gl (e (Al R pald a8 ) 0
bl B S A padde K ol 0 Ll adighe A S0 5 4ad (A 4yl slaJlS
PSS W Ut IS RV g EX Y 5 R IS YR PP PAT. g T A O C D
) S Ra ) (YL (slaan 5 (Cuisin B G )ail) SoulS U dand gas (gla 530S 50530 (Lol jlbie) o5l
A D2 et s Caria y + s+ S IS 4 LIe Y san S ) g g daiii 3 5 038 Jead
T sy sl B (K Saw slaaili o) sl 5 (Mg 5 Cusl) LomS s slS 4S
sl o255 Janie | gund st 30 K (558 ) 0 Y gama il 4S ol e diloile (sla s 4y a3
S i ele 8 sadslae ol pa an aiile (530 5e 1 (R ) asd 0ol 3 QA 3 Sdee ) i

il ()l e K sl S 5 5 WOl pH 0515 5 (e

A2
Loy = &SI5,T 035 ﬁr

32' 32" 00T\
- %

>/ /

LSS

32°30 00N

/)
/)

A
/

0 1750m
——
750

50 48 00 50° 50" 00'N 50 52 00'N 50° 54" 00'N

3 St Jlad ALBRET cya )y Slua S sWAlgs RES P US4

). Style Y. Pervasive Y. Non pervasive ¥. Selective pervasive
. Vesicle filling 7. Selective Pervasive Alteration Y. Saussoritization
YA


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

s e R G Ko gl sl ) sion e Ko ) Juals 45l o IS 3 G i S s n L
> Jailia 0ad 0y i sladiey (a3 dshie j0 oK ASEH ) e Ko sladig ¢ 4
Lol san b5 51 5 (Q-5-P) (Cr ~Casms s - 5168 b 5 il ety - (K Rl U) "l

AR
R KKTUU-§

-

Sl g 5 (gl S0
A 43l () sl ) GAKin Aad (00d (a2 (23 - ALERE 2 5aS (5 S 5a 5 el Ay

O3 (8) 28K ae sty 5CO, 5 H0 Ul dhals (la Ko g 65 ool diboad Sl g 5 Sl S0
Slpaals (liy S I (pan) dald e Sa g s ol (adld la SIS [4] ol B p8adia o il g jli
D Calsh ) 5 sl ) saise 0al LA (i ju ol (Sas Wdae (A )2 4S il Sy s sl
Ol 38 8315 51 eadly K 3 e IS L (IS Ll 4 5 IS S anglin 2080 45310 Cuasac
Ly )l sa 5 Ll 3l (59 s cond (s B3 53 )3 (saned IS 3 8 0alill ) gaasl Sl 5 (sl 4
adaadle 4S0lia Gl o0k 451 XRD Gl )l A (@ 5 all) 1) JSE (Y JS) canl asal® il
s 0 a8l (M o () 3558 0 sune 4 510 see (sl S Cull SIS IS (i€ gla IS <o 0l s

Aload lalid (5 yfadia e 5>y 355K 5 i) e syl el pad

-

SR g
€3 g o ABALLE 33 (QPS) iy e s - 35168 5 bl aiile (5 B Cpslie LaS s Ra g 5 0l

el (51513 ek (said ) Cpichn 4S ls cadhia SIS digy Adus 3 5 5 S pe slagidy o
saliie JilE caila 3 s s L (o a0 slan I8 Lol jar i jail (€ i L el sla iy s lacag LY
ol (A dS) asdioe padilie Cap ju - 351 5S ) (eraad Adaad gy (sl 3 e (S ) sy )
doma 50 (25 g VIDKD) atles Oy Suge 5 CunadSe 55518 Jald 45 sla 3l XRD el s
O poY Ll (S gy Gl slaallis 1 55N slaed st (590 S b la sk JSis
U5 (51 1 S 5 KF,OH HY D sean 3 laciali (a8 5l Juala Wil (il Ko ) g 55 0l 48 cand S5

ol s e (e ¢l S

o (2 S S je 50 B S ) e IS (e (5803 55 ) sty 3 5 0 (indndla 0

A S Ji b (Ko als £ 58 il L2 poe 00 K s ol s (S5 L (Al B e 58 Gl )0

V. Propylitic Y. Sericitic Y. Intermediate Argillic

YAY


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

IR Ana Yoo WY v Gp slca 0 (2l (sdal) HY 203 iy le Al 52 5 ()
o5 8 (sl ey IS el il ) paige ) 1% jhe Sl Ko g 58l Cime SIS 35k padi
Sl 4TSl (sla S ala Ay ja Gana Sl R g 5 0l 4850 8 50 Caesy s (S palie 5 1S
Saile sl S 5 ady)h cdly il Cpinas 5 Cui ol GRAIN D ga gy An B L 2 gde JiSi Cuigll il
JSb 3 (AJSE) ol 4y il T gl 3 ) alaie 50 SQbl (Al Ko (d suial 5 W omS 5 50iS)
sl 02 48 ) Jaws sie Sl 5l Adgy 2 s e Ko slacll 331 S (55 XRD Uisle ) dagii i V)

andl gy ol 3 el oy AS il Gl o

S i o

O S aaa bigas gladslae ca,n T BY ee sl a b le R slad slae 3 Sdee 3l u
1 4dkaia 0 3 ga ge S bl Jb (slae jia 323 5 G seads b lAcKan 50 3 sa g0 CBlSE 5 )0 Bk
18 (058 53 0l 031 818 (R0 () siee Gl () L a0l ) A il cans
ST A pana 4S e JLE (g Ss Sae LIS ol e Gl B Sl R
GLCESE 5 50 5 e Glae Bab i€ (e £ sladslae il it dihaie o) 5l0
Glawsaldy 3518 € gl Jald (e 8 5laaS ) a5 il £ )1 8 (S slae Sy 52 258 50
) a8 ptie 5 el SHlaald - 351 S GladS ) S s Sae aalia 53 (5 5 ) ) Sd)
Oosd ) O oS 5 Oladpr) el 3§13 Jlns a5 48 Causl 0 250 28155 ol () + J5) s Sl
OF deala 48 iy (ol 38 Jlws 53 (Ca™) pedS Ol e 502 Ul )5 50 4 5 ol (sl (Sl
5 CunlS ¢ e L) H Y G a3 35518 sl ) Caalia il 4l S 5 isa) sladl sl G
Gl e Clali 5 5518 e, e le) sagan clualh 5 el Yl /0 Gn <
YVl Gl A Olais 45 slea bl Bu) B (i (el dltial )0 Sisanl 5 CundS 5 (2 - B 05 o S
R G ofada Sl S Jlaa bl Gl bead ol ) il
O diala 4 530 (sla AS i 45 (5] j alic G A JL )3 2 ga 50 (slao i Wae jia o a1IS 4 Al 3
O 5SS () gisa oo jia sl 3 )3 3 sa se sbe jia JAls 3 Gl Kiwana 53§10 AL aile Bl
o3l |y 35158 5 Cannl€ (a5 5) sl (i) S Alen 1 (il Ko 455 G S £ 58 Sl il
2

(il B3 ) Cpad

s 3 435 Gla S RS Cjlpa b e 5 (s 1) (Pl R0 laail b &l s (L))

S0 b ol e 4S a0 e i s s ) A 50 iy agas [VF] 2l @y sea Jlad Jle i

YAY


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

dsag 2l [4] 8 he Ax 0 Feo B VP L YV a8 me Aad YA U Yao il g e 4ibie
Al [V 0] A S Anyo YO a5 [Y] S dnpo Yoo Sl iab) e (ae s
O Rl day YPO U YFO Cjla e diligl 6y ha 43 Jag e slaealy 3 JIS5lS 5 K0Sy asa g
8]

0% Y5 48 Gl g dn 51 L 2 S et Jled Jlaaal (slacSin 5o dand (e R g Sl s Gl )
73 S Lasae FefFe+ Mg s Wil 5 358 aaalie Jlajisi5 sbaony 5 Jlad plou dikaie
o S o saisasll ) gLl ama 3 5 Sl g5 g QIS SIS pnstlelle (a3 lacu IS T 5
WIS (s iage i ) [VY] ¢ YF] OeSn -t il S Al sy o 48l i¥alaa ) ) sigon U yea
sladads ag jad Gl ) i ¥ Jsaa 5o 0 S ealeil u%ewJadJm}dJ\&@uﬁq@lSQ\)bq
sl ol 02 (s Ko Sl s s K slacy K 555 5 (EMPA)

ALY =AY +0/7(Fe/(Fe+Mg)[ Y¥]astee
T(°C)=106Al1" +18
AlY = Al +0/1(Fe/(Fe+Mg) [Y¥] Y]
T =319A1" —69

ol oad R j3 0 )il 3y 5e s 4 a0 Wdaulae i 5 Lsdla 4D ¥ Jsaa 50

(XPL* 4)

YA¢


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Sad 5 alal arrd

TS AL ) S 53 5 I K3 ¢ I

e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

( XPLx4) (Ci93m) 45,5 3 ptha

(<)
228
Clinochlore
00| Clinochlore Caleite C].mnl:hlnre
v il
| I SO L AVl
0 10 20 30 [27] 40 50 60
O]
144 A]]J
100 Clinochlore
[ ~ Muscm.llte I| 9\ ] |
36 / "Ji J ‘ Clinochlore |
16 W'mm U bVl ronsne
4 |
|
0 10 20 30 271 40 40 0
(»)
100
uartz = Calcite
[%] Q fre= clinozoisite
a4
36
la
4
0 10 20 30 2] 40 50 60
100
[%] Quariz
o4
3o .
" 0 Calcite
Quartz ¢3]cite Quarte
4
0 0 2 jpn# s 60
©)

Jaus gia J.)LJJYM@:JJ il ua'l.uugé Al

( XPLx10)
(<)
1315
100 | Clinochlore clinozoisite

Chamosiie Q

5
el RN Ty

25 WW““"M"J“

0 10 20 0 2T 40 50 (1]
(@]
144
100 .
[%] Muscwlte C].'IJ'I.GC]'I].GIE

Alhite Clinochlore

ol A e

4
0 10 20 30 [21] 40 0 60
)
28
[%] | Climochlore AThite
100 Cajme;’

Calcite Mite

alcite | |
25 ,J‘.,Mlu i "'Mﬂw‘f Wnﬂwwfmm,.

1] 10 20 30 [2T]40 50 60

XRD (s\al £ 5381 i) sl gl ji sligai V)5S
(L) Aasdd) sudiu
L’:\g‘).\suibu‘)géaiﬁ(g‘guﬂ\

i A SR (B E

b gas Syl Al Ko Adgy (0

S RPI L SY S IOR)

YAe


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

S g Jladi s IS g g sSika ¢y 9 SY) (gladall SaIUT gl afila Y Jgaa

Zone Chlorite Sericite  Intermediate argillic
Rock type Basaltic andesite  Basalt Basalt
Sample (") (") M
Sio, YV/ay Ty/eY Y./0
TiO, VAR AR AN
AlL,O, Ya/vY YO/A YF/FA
FeO (t} VE/YY YA/YA YA/A
MnO /¥Y AL ARz
MgO YA/ 8 ARVAY \AVA
Cao -/~V ~/\~V ~/\\‘
Na,O AR A AR
K,0 o/t oY oY
Total AAJFA Ad/04 AV/F¥
NIC 14/4 ya/ve Ya/A
Alogal F/AN AAZ) Y/A¥
No. Of Oxygens YA YA YA
Si F/Ya¥ YAAR F/aV¥
Fe? Y/eN0 YV Y/YY
Fe* YARR YARR VARR

(3 e GLE) ) W gad laad 3831 JANa dlas))
(F-Fdoan sWoald Gaba) 33 ) 38 g Jlads ALERGTT (s Kiun Ly IS (g fiaga figi§ i Y Jgan

Alclv T(°C)
SSaaisa ALV Fe?* Mg
NP I E PO PR ouisasl S Oida
A Y/YVe Y/00 /¥ YN 8/ov YAA/Y  #FV/AQ
B Y/ /X% Y/of FRAY  O/ARF YAYY  BAVNE
c V/VE Y/av VIVYY  ¥NFS $/F.8 YYFJAY FaF/0%
N z - J
UALAJSJ"EJJUAﬁu\M

Uasada Aysl & 5 et Gl 5, )1 s 0 G ) 5 03,0 i £ ol
alie 48 Cad ) il a8 Gl e i 8 alilae Galasl [Y1] 28 Gl SIS S (sl b Bl S5 61
Sl 4 ) sie o 50 a8 0 < Mgidin i K Ablee da 6l 1 loals (Bg) cail 8 2 jatia e ol
Y] S oS 3130 058 s 5ul o) sie b et 550 ) (e K3 (a3 1) a s il s

48 ol lal 6 el ALO3 el 82 a2 4S e (L 4 S & g it (slaous )
Y5 X sl ysna b s lasal Gl cl yn ailega (8l s Ty 8 5 830 GLi |y CSpad () Jae (pn yiS
) () e Y psme 50 5 ol S 3 sl jualie 3l jlie X ysae (55 48 2 pdia o S
JYV] 2ssisn 0ala ()l oad Gl Ko K 5o

Ol R 5 alles K AlOg b 4dai 4S 3550 02l ) se ha (XY = 0) Glaita ol s )

[\V] J.\.AL}GA "QJSJ‘}..]\" \_)'L‘AU:’\ J.\chké“) (J.\:\M é.\k.mrxb‘).}ﬁ) 0%

YAR


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

o (092 G 1) RS 5 (03] ) (i) 581 45 Sz ) (5 4S Canl a5l adly

I8 3 il B3 lasa 3 (G2mS) oy gaady) pumie ja Ol il Asslae (512 2 el O ) em

P D 5 Lais) 4 )
CA|203 X Ci _ C P -‘3_5“’(5"‘ - >
D i
. AlLO
%A = =~ x100
i
adalea () 2

PR u\.u)ga S B) AI203 )\AS.A =C:'3203 ‘ell.m ).JLA K B A|203 J‘J&A =C:|203

oAl ob)gj&ju)d " i"}a..u: )\.ﬁa: CiD «JJ\A&.&»JJ "i").a.a.'u: J\.ﬁA:CiP
JJjbﬁGJédﬁﬁdw(ﬁuﬁA%&u%Jé‘;@\ﬁ&d&%\“)ddﬁijﬁnY;JJJ.AJJ
_m‘buﬁ\J\‘_Am\ﬁu‘;JJ}AJJ’QJ\JMJJ‘JOJJ}‘M&J‘&A}Adjé.é

S Jlad Al K3 sladigy g all Sd 3 el palie 39 da 0 il F Jgaa
(Yo) paic Sty digy  dand gaa SULS gy (Sl claan) S S g Al Ko

SiO, Fa/v Fa/FYY FA/EY oF/¥4
Tio, 2% JYFA VY Y
Al,O; VE/VFY VY/OF Y F/¥4 VF/AYE
Fe,05(t) Yo/l IVARL i VY/FY
MgO Y/¥$ F/0Y v/oY F/TAF
Ca0 YV A Y/ary Y o/YA O/%Y
MnO JYFA Y Y N
Na,O Y/¥Y /¥ Y/14 F/FF
K,0 YA Y/ Vit V/2A
[N AA/F ¥ 48/FAQ F¥/57 18/90¥

a3 sLdigy 3 el palie (G313 G ) S0 g8 5 (G0 Cotdy) (S0d A8 paalia 0 Jgan

Si0, TiO, Fe04(f) MgO CaO MnO NaO  K,0

(i s Al YT SVE BT EY LY LEY L YaA
Lo gas STy -+ /Y A YL S Y. £ EEYL SN Y 4
Sl digy Y YY LAY XY AY N8 S jdY DA

Al O; s <l b L
tm ) a8 50 bt alabae (Call )Y JS) S po gy (5585000 Jlaged
Y (ol S a ya) =+ /24 0V X(alles K a )+ /FAAY
Jobaa o 83 K ga (( X =100) s Sl 3 a K)o 1) alls S aal s ¢35 S s Sicn

C"_u.ud‘)\ ‘Jﬁﬁeﬁj\ Aayn AY )\ASAMLA&JMM‘)M:M@T}JJL;JMQMM\?; AY/YOA

.-

_MJGA
V. Loss and Gain
YAV


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

() ) pacp (5685 5l ek Aol (VY JSd) dad san Sl 3T A S5 ) la sl o

Y(o Al Ko n) =4/ 0) X(alo K aja) + +/70)Y

60
[]
50 1
AL
0 <0 ®
_o%®
S 30 )
20 4 .
[]
04 %
(]
0 . . . . .
0 10 20 30 40 50 60 60
co co
N
(< (<

(e R SR (g 3 (1989030 Nagad N YIS

CA il K 2 palie jliha CO) 28 g Sl
(03 Ol 8o K 3 pualic j)aia

CLiu 4 G (1) Sy Adgy ()

Caraear

(#)pls

K 4y G (1) Jal gan Sl 5 Adgy (o

(¢) plbws

60 i 4 cuud ( u.\.u-‘S) Sl g AT
(#) e

(d
S5l Agy 0 oy Gl a8 30/V0 Jolae o2l Gl K5 K a8 ldaulae aiile

AR e Cod 5358 a e aa 09/Y0 jlate 4 b Kan ol aa

(G g 0585 3l bad Aldlaa (7 VY JS) (RKS) Sl 5 5 Ay 058 55 Dlasas 2

Y (el K pn) =+ /AN Y x(alle K aya) +) /0 14Y

Dlaie 4 WS Ll Ag 0 Gileds ad a8 A/ P Jalae o gl Ko K aa (ubad ol
gy () 3 al palic Jy daj0 g sane 4S Gl s 3 ol 5 2 e LGS a s (ialS aa j3) +/4
al B gy 50 )

O Sadiaed 5 Sadie Jlaie 5o gl Jalal ay IS Agy 4 Sl s Algy 1 A4S 29 abaaSle
80 Ay 0 5 ya g Ol sieds (IS Ay i by 5 ol 0281 G o ja (i8S Lual jualic
OV 3 O s 38 pend (50l K o 1) lbiaad 5 (S Il G ickn ol 4 55 caali ol
Olme K iu (Dbt 5 (Sos el sd (s 1 sa Sl i a5 e gas QL5 T sladiy
Alod S Jrend fiaS lake 4

YAA


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

S Aagliy iy
Dl B Ly IS i 5 e R0 S (555 g (MBEAS sla ) @l Alie b
5208 e Jled LG (slacKin e Ry oSla Tl 3 (o (s ofadia b ey iy a5 5
dilaie 53 3, dsa s (et LS5 5 PH ba 8 YL @l pa o8 51 [YY] W "o il il 3a
O L A8l )55 K6 at il b5 5l gladiey ol s GO 2 S el Jled
acKin ) e K (S 5 Gl s sl oy s ) a2l adhie [y b glae (Ll laee cuala
Do (Aiidn g ) S 2 YAMT agaallaul gr s el 55140 43 50 YYFC (w2 S p¢d Jlad
b ola phuss 50 4 4S () Qe eal ke GBS il i)l a ) 48 Gl il
a3 @i b e dae ol V] @ Too8aul Jae 3 05 0e e L Gelaie dassie A
DB L Y B0 Gl Gle Ro  oSla L Ol e Balal Gy ol Galaie 3 (Y e e )l
(51 ¢ )8 euandS ey IS el 3R T Ol (e R e (515500 (o3 5 3 gl sl s K
S Gl s b (GLlS (53510) 4o sene sdian IS Gl 5 utles «Cu Gl all oyl
YL @ samaglin @iyl 5 iy oJsuial (sl A JS Hgeda LV i 5 YOC
O S 5 oal S0l s Tl b 50 sl 38051 Grimas Gl JL Y B0 G gl L 0 5 V0T
Y] Gl Qe llS pead Gy IS 5 S cond 65 cCuiSand Tyl 58 () Ha 2 g B VYT
s25 (oas )y yy 4lhiia 50 b il sladigy o (Sl Ko Jlss o Gilide jualie aa ki 350 0
5 K3 CaQ MgC «laal palic o 48 (M3 Kay 02 5 on o dligg 4 B 3 (i) 538G Lo i
el aa s Gaee UG8 lidad 0 diaa e ol Sa8 65K, 0, Na,O, Fe, 0, (t), SiO,
aBin s K b ajsa Gpat e 2 [Y] GO s helewl Gl sad o S 0
Fe,0,,LOI,MnO,Ca0, MgO, Na,O islus n gy 0 48 mlaiilyn Kaly 7 & dshaie Sl
Gans) SOl Gle Ry Al 2 danee L GBS SiO,,Ba0, Na,0 @laaws) 5 (il 3l
e OL GRIISIO, S b suy cleay 5 (RS Bao, K0, Fe,0,, Mgo, Cao, Mno
) 48 ) o 5 (Sla 3 S s Jled (Sn pw - 31 Sl K5 Ly 0 aoa ukd sladalag
Ay e ol Las e Fe,03, MgO,Nay0, Ca0, MnO slaansl 5 Rai £5i0; s Na,O
28 7 bz 8 ) ead oy Alkie 3 (e K38 () deals gl O e ) C) 0
Ofiaad 5 Jdlae 1L acSan 5 (Lol slacill 5 el ) Saile Slaadl sl -
A Sl Aa 3 Yoo B YYP Cyla by (PH=3-A) LB lad slae 5l cond Bracdas S

1 () Sl g g dand gan Sl 3 S o sladigy 5 ilond il Ko ) Jila ) Jesiie

1. Aeolian Y. Lindegern Y. Los Azufres

Y A4


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

sl 3iolS aile e IS L Sl 5 slas s 203 5 (sla e K o Dledy aibaly S
D pon it iy N poe L gt 02 oy SR 4o sene VAT CunlS 5y IS
O o s 4l (IS acKin o s Sl Ko it 50 4S8 Cadl gl saaglis e Ko ladigy ek
s 538 IS 5 dans g SO 5 4y Sty s s K0 )
apan Al S aSla HLEE g aiugn g B S iluda 2 Yo 250 B YYP ) a0 e Sa e
GRS 5 3)sS cCisaml (sl ) 4g dass e (Yo 0 °C 250a) Cjls G yicin Gl s L Yoo
(ol Jad aa S5 T A 4 da g e (YY7°C) @l s
2 S Ay i GalS slagadli Ca0 iyl ¥ U (Badie 5 NapO Jl aad (Sades -
i Jrd s K0 1 slagie )
) Jand iy gy (S (IS lapadlid ) KpO ieS Jlaie 43 5 NapO ) wad (Sad 4 -
Sl Jan gan Sl T Ay sk slS slagails ) K0, Na O, FeO ) (S -
@L’u
Aniia OAF (VFAS) ) (ol (haa ) e s <ol LT ¢ 5/l sl Gyt j e 3L e )

Kb o6 dihio SailS g slacKis iles JS0 o 0 o s Oyt s ) g By Wiasene e hielan) (sl

—~

SPY 0 (YTALY) (s sda a5 oS () ) lidinae ) Gand) Gidlad (aadd CVEa de sana ¢(LpaddlS (§ pd JLadd)
FYA

ARl €S gl Sasd (ALEEET (o s ) (rilas 580 (sladigy p ST U (S5 5l 5 i (5l y o ¢ oala) pant e ¥
AadaYFF (VFAY) 550550 S

s 55V 5 i 2 ) (oulii IS ARl ¢ 8 pd Sladk AT (sl Kiss (575l 5 50 g (omalisd (o e oalal i s ¥

AadaY oo (VYY) Gleiual sl

(>4

(VYOV) )5S (ulidne ) e (1w v o v i) Slgdoal (uilidh (o j i 5 1S () ) Sibaaa

Ohadls (ot o oo oo ulia) S8 slidipe ) 4d6 (awa daaa (ien zla duaill ol (oanld a7
(TA) Ls88 (oulidipma )

a5l imalidi e j (slafre i dna plaS CHLITS (Ol yaa Lia jaens o3l 38 02l 31 ¢ sp S Cuemdena Y
AndafTY (VYAY) dgdia o 50 5 ol ol HLEE ¢ S i o1 5 (5 saLo

8. A. Date, K. E., Jarvis, "The application of ICP-MS in the earth sciences”, In: Date, A. R. and

Gray A. L. (eds), The application of inductively coupled plasma mass spectrometry, Blackie,

Glasgov (1989) 43-70.

Y.


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

9. A. Reyes, "Petrology of phillipine geothermal systems and the application of alteration
mineralogy to their assessment”, Journal of Volcanology and GeothermalResearch, 43 (1)
(1990) 279-3009.

10. D. Bird , P. Schiffman, W. A. Elders, A. E. Williams, S. D. McDowell, "Calc-silicate
mineralization in active geothermal systems", Economic Geololy, 79 (4) (1984) 671-695.

11. D. Clark, "The software of Newpet", University of New faundland (1993).

12. E. Jowett, C. Fitting, "lron and magnesium into the hydrothermal chlorite geothermometer,
GAC/MAC/SEG", Joint Annual Meeting(Toronto, May 27-29 (1991) Program with
Abstracts 16, A62 (1991).

13. E. Patrida, G. P. Birkle, I. S. Torres-Alvarado, "Evolution of the hydrothermal system at Los
Azufres, Mexico, based on petrologic”, fluid inclusion and isotopic data, Journal of
Volcanology and Geothermal Research,104 (2000) 277-296.

14. F. Fuentes, L. Aguirre, M. Vergara, L. Valdebetino, E. Fonseca, "Miocene fossil
hydrothermal system associated with a volcanic complex in the Andes of central Chile",
Journal of Volcanology and Geothermal Research, 138(1) (2004) 139-161.

15. F.Pirajno, "Hydrothermal Mineral Deposits, Springer-verlag" (1992).

16. G. Jenner, H. P. Longerich, S. E. Jackson, B. J. Freyer, "ICP-MS a powerful tool for high
precission trace- element analysis in earth sciences; evidence from analysis of selected
U.S.G.S. reference samples”, Chemical Geology, 83 (1990) 133-148.

17. J. A.Grant, "The Isocon Diagram- A simple solution to Gresens equation for metasomatic
alteration", Economic Geology, 81 (1986) 1976-1982.

18. J. Shervais, "Ti-V plots and the petrogenesis of modern and ophiolitic lavas”, Earth and
Planetary Science Letters, 59 (1982) 101-118.

19. J. Winchester, P. A. Floyd, "Geochemical discrimination of different magma series and their
differentiation products using immobile elements” (1976).

20. M. Chao, J. G. Liou, S. Maruyama, "Transition from zeolite to prehnite-pumpellyite facies
in the Karmutsen metabasites”, VVancouver Island, British Columbia, Journal of Petrology,
27 (4) (1986) 467-4609.

21. M. Frey, C.de Capitani, J. G., Liou, "A new petrogenetic grid for low-grade metabasites.

Journal of Metamorphic Geology", 9 (4) (1991) 497-509.
ray


https://system.khu.ac.ir/jsci/article-1-1455-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

O Ser 5 (galal apal B e S el Jed Sl )55 (o gms ) - BT de gana y0 o e £ il Ko

22. N. Emami, M. Khalili, "Mineralogical and geochemical constraints of jurassic fossil
hydrothermal alteration associated with an calc-alkaline volcano-sedimentary complex in
Sanandaj-Sirjan Zone", southwest of Iran, Journal of Applied Sciences, 8(9) ,(2008) 1600-
1611.

23. P. Fulignati, A. Gioncada, A. Sbrana, "Rare earth elements (REE) behavior in the alteration
facies of the active hydrothermal system of volcano(Aeolian- magmatic islands, Italy",
Journal of Volcanology and Geothermal Research, 88(4) (1999) 325-342.

24. P. Kranidiotis, W. H. MacLean, "Systematics chlorite alteration at the Phelps Dodge
massive sulfide deposite™, Matagami, Quuebec, Economic Geology, 82 (1987) 1898-1911.
25. P. Schiffman, G.O. Fridleifsson, "The smectite to chlorite transition in drillhole NJ-15,
Nesjavellir Geothermal Field, Iceland: XRD, BSE, and electron microprobe investigations",

Journal of Metamorphic Geology, 9 (6) (1991) 679-696.

26. R. Gresens, "Composition- volume relationships of metasomatism”, Chemical Geology, 2
(1967) 47-65.

27. S. Altaner, P. Ylgan, Robert F, Savin, Samuel M, Aronson, James L, Belkin, Harvey E, and
A, Pozzuoli, "Geothermometry, geochronology, and transfer associated with hydrothermal
alteration of a rhyolitic hyaloclastic from Ponza Island, Italy"”, Geochemica et

Cosmochemica Acta, 67 (2) (2003) 275-288.

Yay


https://system.khu.ac.ir/jsci/article-1-1455-fa.html
http://www.tcpdf.org

