[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

VAF b YAY doxio A o) opylez 8yladd i g Sy JLo g

U0 AL gox0 §O )bd.SLf ‘503.9.3 AT ‘s:LofLo oSwls 9 @’Lmua..o) oLi.g‘l? ‘&5‘““""&’*‘“)
olpl @bl plgocelo g8

sale e gpde dowo ( 0slj s gola

ij/o&wb ‘,0}.[‘2 PR SA/A) “;wL.«J ) Oj)f

QYNYINY 2 oles adens <AV/ANY ¢+ callas c8ly o)
Sy al y el @y Glpl o dled jo plmlydhsdl GleSle agy 50 plpocalo Grdys e dsgerme oS
Cosrse 9 Cuymd wlasdel S Joll dcgerme (nl jo Jbals 63505 058 (Lol oS5 (bl 5 ) (o
6wa‘)§ o).'l.mf )9 g Sl Lsa.u}wﬁ.w 9 YL; Ml.u ‘5>L..13 M @LofLo 6&6}.& L M‘ﬁ 9 Q’“"oﬁ'ﬂf oS u.a‘ ]
9 CO sFeOt ‘Tioz ‘PQOS sMgO ‘Kzo ‘CaO A1203 Li QSM M Lg‘)“) SlOz s;)l.b LgLQ)‘Q}QJ ) "\"Jjgs" Lgl}l 69.!
b olyan e ol S polic & o Ko 1ol S polic | Sab it g (Ti 5 Ta Nb aile) YU plse 05 b jolic
e SO 6L¢)‘a}oj o Q‘ﬁowb (5..\..35....4‘)5 sl LS:L..Q......JQ...A) ‘5&‘;}.5 )i.’.‘b )‘ Eu S Sy 6)1.?L'~D‘5i
ools il el (lo,B Jlad &l ST S 0 (50,95 plan Sliacs] cwgd e [0 lKiw (pl (5 05 S sasmailis o5l o)
Go gS‘J‘)L’ LgL(bu‘d.a .>9.m ).s‘ JENETES) Lg‘o)lé wgy ‘swyug_gé 4.1.».«»9.: Sy Oy 6‘.‘6&.«» Q.Iyo 6LofLo ‘dwum) LgL‘b

LSl olKnls “;«)L.uuwj oS> £ g0 o) .“;Q)}gojjbfd[é&w ‘L;)d)}; o degazmo .‘d/}gdg}[‘é :‘5.\.3,15 ‘_glbojlg

I¥] Wlos )5 355 gl g anls ) SlaiasT pgm, sloasly
Loolyon Jol ;o S (ol 5o i e Sbasslo S
g 5l A Sl 009 wgae — sS850 (slaodgs
Wiz e (g soyns 5 b)Lils 4 lsie kil
3,5 o,lil lgoclo g 5ks (JBS daiacan ( Llbass
b L] el sS4 signd S ongi b bL3 )|
S SRy O3l S5 et gl 09U Al 4 4z
@Sl Slelgal cpl 4 gy ol Ho cewl suis plxil 0ol

doddo
Olnl @l sladyy oanpeadi 50 Glpdcelo ailai
Slls g oads wdly bl ,dT-5 0l axgs o (Y sy [V]
YUYV ose g FYO XY OY Job 4y Ll Slatie
3 bl e a5l sidu ddlate ol ol YA
e M yeS () JK) wmsoe S5 ) plnl 58 Jled
Srdis o S )lls hSas e Bbloe 51 (o Ll
shls o [Y] oss Wlea- T o5 55- o154 acgame (o
25 Sl Jsb eskS ooy B jagkS A LV
9 Sgisies g awli)S ogm i Jliassl sladiigd oniyS
090 @ &S el Sgieie 39k slaesy (rizres

hkhalilzadeh62@gmail.com : g =Sy = FIFFYVEVNY £ plad e FAFFYYYVY e 100l ¢ gt o o5


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijem.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

sasle oygde ol Ll YAY

48°00

mmmmqmm;{:Emmmm -w’ -

L] mmm - Olig

suers [ o i s s

=25 o et ool olyed ol ylos )l gy (wlid e 4t (0 g DN lpl ol fraey atis 10 ) low )l azg oSl (il Y JS
IS Dl LIY] g o 51 13,550 T 50 gm0 0590 dilain § (5 1800 e slo

S5 Gz (=P el polie polie (s 6l w5 s
B 4325 1oLl 425 MS Analytical olKisle;l ;o 06
Ooriates O] g,V ViV e il asds ululp
sleatin Jold plpscels aihie o (S sloggeis,
b RysoiylsS @oshi oo g gl (Jlaads]
50 gl Slaass] slaatigs .l HugSl b4l 5
Wil Sy Jold iy g Wl e adlate slaad
GOt 0085 b Saw 9 dld By g Cawwld

IR OP9)
5 @SwsSee gblie cwyn (2o il I
5 olal gylopaiged plxnil 5 BlassT (g)la> glaojae
O shate a5yl slaalles calite glasl ) (Jgal
Wgod A Sl (g 2 3 90 (3555 0058 2L slajle
sBislejl 4 (XRD) Sl 5550 ol sl comlin (Ko
oy, 4 a0 VY slows pizmad 0l Jloyl ol sl Lejlys
5 (ICP-ES) Ll ost i slawsdly 6y ooxir sl
2 (ICP-MS) Uil o iz slawsdly oay> v ciabs


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijem.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

YAY e (505.9.’ obg: ‘stLofLa oKls 9 QS‘DL”U"»‘"’) oli.il.? ‘WU‘“‘A)

VWAA Glias) oF o,lad YV al>

5 )T o Seled ¢ parmsly sl Slo S0 5 e (2357 Lol
S5y g digad 5o 0098 ol el (V Jou) (s
hls i 5 (@ F JS8) 0gb00 os (o9, S
5 Sudgm omSomm (2l JLwals L sl gl
JSs Wl slojsh daSiw ool jo el Jgmiel
(6,58 S SRy Al 2 g e3g 0l 03,55 slaad Il o5y
Clo Sylge By sl ol axiis oy jail- IS I
slSw ;o e Jbye cél g wies o lis sanashais
S L el ) iy 0SS S 55 silS oy 2 9590
olyed 4y jlewald o 35,155 e )3 090 00 0y H0S sl
Sas) oS Gla SIS 0ol 455 S g ymsidS sl yshin,

)l g Jomiel 0apnST (sla sl 5 il oS oS e)

2o oo LS5 | eSSl G 4 (Gd) (o )500931 5
) Vi e it e 4k 5 ol Slaslie el
039wt Glmdcale spdym acgeme 3 Y
3585 (EV) sl Sliats] sloaiigs 90 4 (s ppeosl,S
Gl s bs wgan Al o el oS
o 5 ysoghS eog8 5 00, S5k o] @ (ysgrise
o digad 5o Sl les S adad |y gl slaaiiygg
Jedly Ky arg by cosl opd pn B o 5S>
- SSlo bl aiin pled BB b s004l )5 (s09a 00y
5 055 358 o1 & (Aibonsd 5 IS5 656 o
[9] silos 5" adad | iy (sloaslg
adbio )0 (898 Wy (n e S (Suy0095 5 0393
Obyee 9 009 (6 mdye 8L sl ping § cwl Glgocelo

Legend

721977

Quaternary

% Recent alluvium
Quaternary volcanics,
Trachvandeseite to trachybasalt
Oligocene
Monzodiorite stock and dykes

- Porphyry Granodiorite

Eocene . .
[ Ev ]Eocene volcanics, Trachyandesite,
dasite and tuff

Alteration
Sillica vein and lithocap

l l Phyllic-Potassic alteration zone
I ----- ] Mainly argillic alteration zone with
minor phyllic occurrence

/ Fault
(o) Borehole Location

1000m

S Sl 5l e [F] gz pe sl as S VN e Ll )0 lssscelo dilats wlidpee; 4l ¥ JSb

Olpscelo (68,9 degerme ;0 JloalS 1y a8l 5 00gr jo Sl S slaaiy, glgl XRD og, a4 4300 gulis Y Jeue

SS ey FUSRY bt 56 Rt ke o556
oy SD-02,172 SIS 55l b 5S35 oS Coloa- o gils oW L
ol SD-04,304 s 5,15 S 5 e Coslons ailsjga-cy IS -

o SD-01,254 Cabb o ggSuge )5S o -
o SD-05,166 Cobsb o geSge 3 )lsS oy Za)lS -
53 SD-03,130 Skl gils-35)lsS OalS g S Cond gl 5 okl 55Snga S
53 SD-06,340 Skl 998 gom e d Bl 5 g5 Caiglly U - e gy S Js,
ko SD-01,406 S jgh IS5 55 b 35055 EURIFCON RS
ko SD-05,110 ORI VLN AL TR Cannglgs S ilon



http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijem.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

Ol wbeds G 5 (gl joly aloxs sasle oygde ol Ll YAY

Granodiorite

i g

(& dMd) (25509550 sloaxly ol yan ay (L3)T GloySo b (Gd) (2y5008,5 0055 Jalds (gm0 9,90 ablats 31 S5 led () ¥ JSCo
(53235815 (63985 0395 3l (6 li> 03he pgal (0 g byl (Sl SS 5 6y L L (00l T 035 | xlans diged g

e 0t &5 (gl 0y )3 RS Slaow;n o LG & s ol (SLa S ST s N D
PRV lbd..?:f) )05OA;5‘).;: Q)yodud.fw‘ c,oﬁ.@ﬂlf o5 % U""‘S5)'~'~"’ iloads A5 Sy (5‘))7- Lg)n)ubo 9
g o el 59,0 Yoo B Fe o Lalls cpl olayl 0gd gy sl S5 el oals i Cu kS A s ol
dl).’ol 3o ua)s.:.a Voo Sgd> Colsus Lt 6‘4.75) u)&»a Lel 29 ..\.3)‘\5 )5..49 FYS 9 L)"l 3o ).u (JWT 9 uﬂ.‘;&:.t)
SHgo A jud CaiiSe Sails aisd oo cdmlice oy oIS oF Slawald o FKw (plps Wload capST 5lge > p
O sl olul g &5ls jpas Siw yie 0 sasSTy g lo S Slare 4 Ll jo 55 cusll g 508 Gla IS o)l b, >
IV (@5 0 F laJSis) ol e 59,50 Fo o L Y- ol g (o g I F GlaJSi) Wgd oo onys 28 S

el hls s (LB lwals Glaad b We i (Gl 65850 <l Gl (ShymoglS (63985 (s0095 (995w S pglal B USCS
P55y dCPX) (S5 552dS) o plo T DD olpon @ Jomodel 5 g slaysh (0 0SS (S5 9lS 5 (souailaie
CayepssS (Mag) coiiSe sbaals (& 5 & ((Qt2) 5,155(0P.) S5 55, (AMPh) Jsiel (Bit) sy (Flds) Lwsls (Plg)

IVT (s 2 0590 (2259205815 0095 53 (PY) (sl ) g 5 (CpY) 51425, 5 0055


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

YAD

. 605.‘1.; 0093 @LofLo oli';.ul:; 9 LS"LNU"'A) oliil? ‘WUM)

VWAA (ylins; oF olad TV al>

sY/f% G '/\ )‘ CaO ‘f,YY' & '/a\)| Mgo ‘Y/?? iy '/’V
@)9 Qo 0 '/a\ (i ’/'A )‘ P205 9 ~/%§ & ’/Y‘? )‘ TlOz

0355 gy (oS P

oS Sy 8 WSe e

(¥ Jgu2) Sl (S48 5

EWIN 9 Sy

IS S (oo
f'V/YV & f%/A/\ )‘ SIOZ JJ\)LQ.A Y] S)ge 6Lb4.v5.oo )
)‘ Nazo OHYY [\ Y/Y\J Kzo JY A by YYAA )| A1203

s D50 Sladiged 13 (PpM) Hob (S 5 o8 polic 5 ((G9 3oy0) ol slaonST polis ¥ Jgux

Sy osled SD-+\\YA|SD-+Y,Yf |SD-+Y\YY | SD-+Y,¥Y¥f | SD-+ ¥ \Ff [ SD-+f,YY# | SD-+f,¥'YY|SD-+d,FY [ SD-+8/\## | SD-+8, Y2+ |SD-+# YV A [SD-+ £/ F¥A
pais s
SiO, FO5Y OAAY YNY YYD OABA OYAA 78N o),0f ARVIN 8y 78/AY av,A_
ALOs V0,08 VAL VFov VYAA YV A VY00 VY d \WAY AN VAN VA ARV S
Fe,03 o\ f fA¥ A\RAR HAY 7YY o2\ Y0 Y,AA 47 /34 A oY
MgO DaYd < PN Y04 <Ay - fY \nas <Y Yy ArAAs - Vo VeV ANl
Cao oYY o\ oY - AY \lal Yo VA7 Y fa 44 Y - fo
Na,O oY ivd \tizd N F o\ AR A VY Y <A <Yy EAN
K,0 \n\td o4 XY Y0 ANAA Ay \ria4 oYY A A AN oy
MnO -f .Y -f 0 <erN YA Y ¥y -1 .Y ) 4
BaO EAN o\ oY -9 Y oY AN Y AN ENal N o f
SrO <esN oA LV -y N0 .Y -\ 34 -y - 00 Y LV
TiO, - 0Y -0\ - fo Enrd 4 <Y <A VY <0 i< < OA )
P,0s <Y BT oA -¥a Y# -1 LNl <Y LNl <YF ird
Cr,0; <o <o I <ep) <o <ep) PRY oo <ep) <o <0 <o
(LOD), 3 slge o0 Ve fY Yor £4 AR AYY £,AY Yy AAY YAY £ ¥ AN
Egome AN 8,77 ARENIAY Ay Ve XY ARV 9,A4 Y WNA ARENTA VXY ,0f
v A AY A oF \YY ARA \ied Y YYA AR o \YY
Y YfN AT YAY A A2 Y Y Y¥0 Yo YA YE¥ Y-A YvY
Cr fa Yy A o Yy ya va A VY Yy fa Yy
Co Ve A Al WY \YF A4 VEN YEY Yvy Al Y0 YA
Ni A UA o Al YA Y f \ld Yo o) oY A4 AN
Pb YYA Yo £ OAD yYyaf Y£A o ARN VFY,0 AYN Yo v A 2\
Zn 2\ Y a7 Yye YO YYf A o Ye-. A FA AYY
Cu ayYv,A AFAX At A Y-v Ny yayny VFOA P YAA [N YEVY VEEEN VAYE#
Mo OAFY yapy YYF XY Yave OYVYY YAND YAAY Qe AY \tZitd \VEAP Yy A AV
Ga A4 V0 \F \Idd AP \A# \NVd WA V47 vy f Y\¥ YA
Tl N4 < AP \Ntd <Y - fY -\ N0 \ Y8 - f A -/A ¥
Rb YYV0 VPO YeVA VY v ARRYA VWY x Yy Yoo ARA VovA YY#
Th Ya,-¥ YY/fV Yo Y ¥ OANY Y#AY YY Y A VY FY Yyra ARV A% HUYA
Sr \ANi Yva,0 VEV Y VY0 VYOAA \tard VoF F INang VFYA fYey,y ARTARIZN VAAY
Cs A4 ARV 1,07 AYY \/fY ARV ¢d N Il \PXF AR £xa \YYY
Ba AaF ) -9y £, MA# \Rtani YPEVY aYAA VA YA YEYEY AAEN] YE£0
u off \ENY Yy ¥ fY A0 ASY fra oya \N‘d A/ AfA 1,04
Zr Yy 14y yYy VY YfY Yfa yYya VoV VFa ARAY Yon YAY
Nb avy v f ARV Yy o) fAY fA \A7'd Yy Yy fyy v f
Hf 7/ ¥ of 4 A \Al 7 oA AN YA oY 4N \ld
Ta AN Yo \tid \tid Y0 \nAi AN \Vd ¥ VA ¥ AN
La 4N Y Y oYA 20 ¥ £4 770 AN 0 MY FoN V4
Ce ARG s AF D ARRI \tan V\WVA \YYF Yvy \AA WYX AR AN
Pr ARVA S Yy AYY vy VY MV AY Y ¥ AN Nizd \YAY ARVAR) V00F
Nd Y4\ Yy Yy \RVd l2\8 \aRl vy YA AN a4 \rd'd oy )y
Sm A4 8,00 A7A0 oN VYA \Aid q-f 70 71N AAQ £\ AAA
Eu \Nal \r4! \YY VY Y/EA VAR Y Y0 \AS \n Y V¥ \NZd Y
Gd FreA Ay Anal AT\l AEY 707 A4 o0 XY ANA Y AVA
Tb - Vo -04 . 0F <Y aYd A <A -va <A VY Yo -0
Dy A7AM Y0 Yy Y VO AY f,ya .20 A\NAl A\l LS YAF [\l
Ho <A - Y el <00 <20 RN “ /AN Y4 - A ANA - va -4
Er YOf WY VAf \Néd YAY Y fY Yo YAY Yo Yov Y ¥a AR
Tm - YA itd Y < ¥a - fY ¥ <YF - fo Yo - 0Y Brd - fv
Yb AT VY Yv VA Y VY \la) YYf Y VY \fs Yy YXA Yy
Lu <% YA Yo ¥ - fY s - YF - fo XY < fA - YY -0
(La)Yb)y VAL YEXA VY YY YV FA YYAY AAAR Yol VoY \YFY VY YV Ve A ARNAY
Dy, Yb VEY VY Vo \FF VVE V04 Yy VY AR VAf VEY \PY
Eu/Eu* LN -A¥ < AY - va < AY < AY < AY -0 -AY <Ay < AY < AY



http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

Olpl ool G g (ol ol alons

ale e ol LA> YA#

sordS lodiges HLeSle 50 [NV Z1Y 4 s ThYD
LIY] Ko0-Si0; Joges jo g (Wl § JS2) conl LIS
B (corndS 5 (Fighed Sy (o) O)90 SlaLiges
g8 omm Slp (o 7 JSD) wamsee Glad b el
S10; a5 G Zr logad 51 cw)yp 950 (63505 0055 il S
~ClS ooy ol (Kinaly simailis a8 wb eslanal [VY]
Cude (Siwod yuizos (A Y JSE) conl T gg5 sl
L P05 i Son (o ¥V S2) Si0; L ACNK
5 oS 9msielS (Jmial Gla 5 jpa> (A JS2) SIO;
5 sl B ploie 4 ;K6) CogSuse Gla Sl 05 5 CuiiSe
Saaiged ;0 35 g cailonliw (20 y0,S (Gl 5o 5l (AU
@ GFmglS ooy Gl (Sily Sl oy p 9590

DENE] ] g9 slacuil S

e
© - .
g
E
D = l?]
2 ®
= =
S~
<
T o
., ‘c .
o = °
.
Pedalkaline
e T T
0 2 4 6 8
AJCNK

Soges 5l oy n Sy50 Sadiged (owlidSiw (Gai03; S
s ooyl oelol a8 o ezl [A] (N2,0+K,0)-Si0,
5 Sudorse «uymd «CayndglS 5l oSS Gl beaiges
Moged 50 pizmen (Al O USL) aliee o edg5se
Cord ANK=ALO3(NayO+K,0) 08T 51 glossl asLis
-aiges 4on (1] A/CNK=AL,0;(CaO+Na,0+K,0) 4,
(0 b JS) a0 (i (el (S s 390 S
5 6 O D] sl Jele g0 am wlg oo Sy ol
Ol & b Gl pociaegll Sl (latugy oS clss
SlaSle LS55 5 355,55 1o (slatugy SFogll s S
oy 4 gl SIS ol Jlade JSis (V5 bbSoiw alge
@ Ca g Na gg,5 zpen 5 S 0 (o) sl
Sas s il 5 Gl GleSe
osed Al p aidl pw)p 0590 ladigad o t“ﬁr:-‘-:-"m

Tawite/Urtde/Italite

Y
[
2 - /
®
3
o]
o o
¥ =4 \\
-+ N,
Q N\
) AN
< Granite
w \
/
/
/s ’

Si0; (wt.%)

[AJA/CNK &) cocs ANK Jloges (0 LA olgocolo s )0 degamo ;0 20,0095 ,5 (6898 0395 (5 l0Kals lages (I & JSis

~
o -
. .
.
W - ™
—_ . . oy
»® Shoshonite Series .
£ g " Mgh-K calc-alkaline
2 _— Series
Cr)v ™ - // ___..,...—"'
» -
/ Calc-alkaline
4 o Series
N = /// -
e B
— - Tholeiite Series
e | T T T T T
45 S0 55 60 65 70 75
Si0 (Wt.%)

L]
.! .. 2]
-1 L] L]
8 s
o .
—_— -\.\'\.
& - ~ ~
= g | i
£ = ~ - “Calc-alkaline
S
£
(= . N
~ “ 'Transltlonal"’\.\\
° "Tholeiitic™ ™~
= T T T
1 2 5 10 20
Zr/Y (ppm)

DY]Si0; & ces KyO loges (0 5 N Z10Y 4 cees ThYD (sl jloges 45 0,509, 0095 (ladigas ool (il # Jsis


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

YAY R (505.9.’ 0\553 ‘SbLofLa Kl 9 GADLMU.A.A) oli.ll.? ‘WU‘“‘A) \YaA uL..m.‘o) f o)Lo.J:J YV ..\.L’?'
y o
S €
5 8
‘&h : _ 'r-ﬁ
2 T T T T § T T T T T
45 50 55 60 65 70 45 50 55 60 [:+] T0 75

Si0; (wt.%) Si0; (wt.%)
DVF] Si0) & s ACNK Jloges (o 9 VY] cos) 1 390 2,92095 3 0395 cuidl 5 g5 LS5 (slo loges (] V USd

[ Downloaded from ijem.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

& R e @ -
& Al,03 Ca0o % K20 MgOo
8 S 4 40
o~ L ) L -t \,
. . *s . .
@ .
e .’ =5 . -
. e " va
o
2 . 2 o " -
» . . - .
x4 o4 =K LIS - s
o [ 4 . 4
- T T T T 1 = T T T T 7T o LA e T T T T 1
50 55 60 65 TO 75 50 55 60 65 70 75 50 55 60 & 70O 75 50 55 60 65 70 75
o o
Ll o . -
o | JNa0|  ° . P0s|  _ |» TiO; \ FeOt
o o - o 7 L] L]
& 42 1 i
. . ® ~ .
w = o L o
- s 1 . . L °
o ] ¢ . w d
2 o . e - . \& . %
. o 7 b
w - - -
b . o [ - o
=] L] » I‘ - 4 - ) ™
o T T T v J ' =] T T T T T T = T T T T T T ~ T T T T T T
50 S5 60 &5 T0 75 50 55 60 65 70 75 50 55 60 65 70 75 50 55 60 85 70 75
8 - & 8 8
Ni . M Ba - Ce L] o
8 (=]
B @ g i L 4 ~
El 2 2
w | . N . 8 <
2 o o’
8 1 E 1 - ..
= . - . g ‘
. 1 .- . § 7 . 2 b
ede & e g1 o % - . ¢
] . = "] ee -]
.
e T T T T T eSTTT T T 7T 8 ——TT T T S
50 55 60 65 70 75 50 55 60 65 70 75 50 S5 60 65 70 75 50 55 680 65 70 75
8 2 2 o
. I La “ . e« Rb 8 Sr “ Zr
2 J . N .
g v 2 | e® . . & .
. . e
L] p- o ’
2 - ' . . g - 2 =
. 2 . o
g~ " g :
g 4 - *
s 4 =] . g A . . .3_ o*
e . .
[ ] al
= LI B B B B 2 T T T T 1 o Tt e e e e e I
50 55 60 65 70 75 50 55 60 65 TO 75 S0 55 &0 6 T0O TS S0 55 60 e T0O 75
2 w 2 =)
* Nb N Co y]
8 - s < 2 - . v
sad* g .
S . . & 9 9 o .
g ‘ . B . .
. E . . 2
8 1 , 8 - - :
.
= - . wl ® - ? L]
e J . S e . - 2 -
v . .
o~ Py . od B - . o
2 ° . * 24
[ B . . S — ST T T T 7 T YT T et T
S0 55 60 65 70 75 50 55 80 65 TO0O 75 50 55 60 65 T0O 75 50 55 80 B85 TO 75
Sio; Si0; Si0; Sio;


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

Ol (bt G 5 (ol jols alomo

ale e ol LA> YAA

bl » (REB) job SB yolic polie o DAL adyl
oads gy g elul 5 wsload gy [V ey jus
Cewgd S polic (Gl A JSE) adgl atieS & Cons
o5 ok b S slossls Glye 4 a5 (LILE) 5wty
Slwa o U LCe La Th Cs asle wisgh o asls
Ta Nb asle (HFSE) YU o Sals b yolie 5 cuie
b S5y cnl s oo olis e s bun o P g Ti Y Zr
Lo omd w5l ool iie slaleSle slaaasin
Ive] el SleassT wgd laswe a4 bgye slblSl
Sab e Jele BilgF o s slawg Olge b LSle LoV
iy 90 sdiges 0 LWHFSE Sui 45 ¢ LLILE
5 ol o 5 ols 4 bgyye La 5l (Sas e [¥V] wsb
FNPRICIET N FONRP PPSUIICIN IS SOM RO A
Sudo o Ba ite gl o sl el islas g el
S S5 leSle 5l Cosn (b 4 lgiee |, Ladiged
5 eiSu ks Sl YD 5 Y e g ba o IV sl
el sz adsl Jope )3 (n g B sla S Glalae

ol 5 4 Wlgi oo Y iie )l eizeen
PNb e gl il il 5 bl sla S oS
leSle b wule S55Ls5 elge 4 Wilgh oo aaiges
3 Glo)B ainy sl Sin 5 atwy Sl 4 by
sl jo yate ool i YV N LLSL slaanT
aile) jaie cpl odijlo i sl g lul LSl JKiuls
Oz anld bl Gl b g cisuogd (b (Jgmial
Ti 5 Ta jolic it slog,bus g il atly [YY]
ol Sgro b slatug Slge b ol LSl Kzl Siles
e Wlgi oo G el )0 S9zge TH sl 4 Zr il
Pb coio g loim [VF] 058 saie ool ite (s)lnin
Gz b gy 3550 (S pole sleSle (Soll 4
3yl bl glo 13

[}
[ 8.3
i
= |
“"\-.l -
£ — -
w e | -
& i g—: -
“»
i Lo g g +
N == |
Ty 3§

Sampla/ Primitive mantio

20 (S g (258 (ol polie (ondipmo

@ opolis 5l (S 6N )0 serse o FuSTn ss2s b
ks e Gl b DV] S le (slajlagas o S5 5k
TiO; P,05 MgO K;0 a0 ALO; (sloses! olia
L Ca0 5 ALO; Lials (A JS2) b oo Lials FeOt o
ook b FeOt 5 MgO  Js5 Wy, 5 Deidh oks
s JB bSiw 5o Jsmiel 5 Calgn (mSgymsidS
S5 yeax 4 oy e |y TIO; Jlade als pises ool
Sl cisuyshs @ plgis | PaOs Ja35 sy 5 il
[eg slocailS slaSig 51 P2Os (Jy5 wig; ol o
(eatine W) § Cewl 00T 655! 6l NayO [V f] el
5 PSRl Slofs S il wge o ansia s |,
il Gl S slaanlp b raie (pl S5 izes
V 5 Co yolie Jlaie Si10; Siuldl b cwyp 9550 sladiges
oS LA ) Wb oo il Nb g Zr La Cr g ialS
21 (s (nien b eSS 4d & )] 99,9 51 526 Co
ol el 3l sl Ylaxl Vo Jop &gy cwl ilas
ol Joyp g, el S 4l o Fe' clr rais
doe 5l polie Ojse a4 Wl &5 was e ol olie
Eaazmo 10 Jg ams oo sl SuSTy we e La wles S
ol Bl cands L aS o s sogr0 (5359, S10, il33l b
S10; & cas ¥ ol S o)ls JSlgar paie
Olee 4 Zr ass oo lid | sastie Wy, 9 Sl 0aiSTy,
oSiw @l Glasls syly ool a 55l e
SSrr S8 Syge 4l slalBlas 5B el g ogd
el 8105 b o Sior o 50 Nb s o JoSCis
536 5l Gl pele (B sl 0 vz ee sla SusSTy
on Sge $3s8 slaSiw » Gl S slaanld wglae
o

aigS boools wlul o badiges o 2,8 yole oS

-t A
STEREAT "i

Ba u Ta =] L P b B -
1 I ! I I I
- * 'Y & " I A h ! I =

DAl co a8 @ cns sais Jwige REE polie (0 g [VA] adgl a8 b o ons lonige o259 polie (il 4 S


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

YAQ c 889 0098 oleSle oKiwls g sluie oSl ¢ o s

VWAA (ylins; oF olad TV al>

R

(sl S sy lag sl e ly
lesT oy pioiasgms 45 el o0l olgriy ilise sl oges
S Do polie Slglp wlul oS wies olaloges
sals b (Fojlse g S5 laasl,d a4 us oS o
S0noelS 03y GEluime) ol s sl Sl
Cos ThYD g Yb & s ThiTa slaloges 5l conss
el 0095 ol sl Lulul a5 o eolazl [¥3] Ta) Yb o
ool 1 (o el Ve JS) el gl B b sloail S o
YHND 4 s RD 5lune) olilr S logos
“a3gilS Sl TRy (cwrr 2550 ol ooy Y]
Vo JSE) aws oo plis |y (Post-COLG) (g9,55 pluy slo
5o aiges 35 [YY] Laj) «-Y N 0-NbA Jlsges (olal 5 (&
09,0 (Post-orogenic)  oljesS 5l o slodigs o,ns
4on ;3 NDTh e (& V) S8) 8,5 o0 sl> slo)6
4 azgi b oS Ceol (VYO 5:Kke) YOF B VY (s Ladiges
e oldE sloS gl NbTh <Y onls (3,155 e
~dig0s ;0 Nb & s Th Sois e 5 o [¥Y] 0gd sla
035 slp Sladsl cwgd bme p ganl wige b
Iro ¥l sl Glpscelo sasss 5

(=]
=}
o
E
a
=
g _|
E
= wiorp”
] T T T
0.01 01 1 10 100

La/10

Nb/8

aiges yo (@l o) Th g St P yolie b 5,lxn o
3)ls SlyFen (latng laclie ol slaShs b
SeS5kee) YEYA B VY ¥ laaigas ,o (LaYb)y uolia [Y0)
6l 10 5 i (LaYb)y polie oS o pess (VAT
5 LREE o sne ialaz Sily (V Jo2) ladised yii
yolie 4 cons (LREE) S job SB yolic Sai &
Iv#]l el (LaYb)y >V L (HREE) .5 ol Sb
95 b 93 n 5l o Cesdse ;o LLREE I (Sas e
LSle ¥l g polic onl 5l LSL oStuls Sos e Jlas|
s bl IYV] sgi o ool pesgs (slo,lB atug b
5 Jseiel 55k L DY YD cors dYA] ()80 5 gy
P S polie bua s SU cnl 1nj wilioe (2ol5 LS
omb polie plply wes o sl 59> o |, (MREE)
el Jgeial Hls 51 56 (VFF-Y))) ledises ;o Dy Yb
"ol oy 350 Sladiges ;0 LREE alie o581 ales
(o v &) WLQJ Sl oKuls susles casa
Sl Gl B (g p 0)50 sladiges )5 (rizren
Sesd (AP o Sle) AV B YAl aS cl e Sy
Sl 5l PR axgi BB la poe Kby 5 05 o0
alal, Ly Bu glus o a5 cul S [l el adyl
] 00 daslies [¥+ ] [EuyBu*=Eu, N(Sm,xGd,)]

3
o
24
&

Oeceanic Arcs

ThiTa (ppm)
20
1

Rb (ppm)

VAG ORG

T T T
1 10 100 1000
Y+Nb

Soges (0 Yb &y s ThiTa Jloges (@l lgpoclo 68,9 degomme (c,5008 )5 0085 Sl yuo Laume LS sl loges Ve JSC&
L¥v] La10-Y,15-Nb8 Jlages (& 4 [Y-] YANb & e Rb Jlages (o [¥V] Ta)Yb & ceeesTh)Yb


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

Ol (bt G 5 (ol jols alomo

ale e ol LA> va.

@ Jgmio] jga> oammails 3o [YV] (0 V) JSe) Yby
2,909 )5 0351 JKluls e ©gd cdilany lgie
O Cows LaSm loged K0 gow 1Sl gy 390
Sl Gl jeas> sammailis o (@)Y JSs) SmiYb
sl 0055 laSle olKiuls yo Jseehol 5 (uSg 5
IYAl coil gpseslo
Bnls o o)ly Jlaisl jlid g aingy Cwlbes s sl
LaSm jloges 5l Hlpocalo sodsil 5 o0y ol sleSle
Cond il 8l (O VY JSC8) ol solatwl SMYD & s
5oled ol @ b e Ol esseslas el SmYb
odilony G 50 205 5 Jgrehol Croms @ (S gy g5lS
G pizmad ol ol = o leSle b Jolss o
Cals s glp slel) flee 4 Wlg o SmYb
(LREE) LaSm ol s [¥A] 098 soliul aiwg (oo
8,50 sbaiges slp [YAl (HREE) SmYb & cous
gy S 0 0095l jole sleSle JSis onumailis sy
I FeS) FeghS Feo gl e GB)5 L g S cens &
el [£5] (268 s )lb

¥l 4 s a5 CePb 3 NbU NbLa ,olas
Sl S ooy, [FA PV wiie wlis glaiag
BYVAY (Y nSle) <A 6 - F Slcws s a olgpocelo
i (TN 5uSike) AP B+ FF o (VYT .Sle) VYA
NbLa=+¥) atwg 0 bl polie 4 azg b a5 0isS oo
NbLa =+ =\ ) a4 4 (CePb= Y)Y 4 NbU= ff
o0y b sl (CePb = Yo £ & 4 NDU = 0o-
S g ol Slawg u;‘;.,d] Olpscelo @-3.)5%.053‘;
an Slas 35 (VYY) -FYY) dsss 0 SmYb olie
5 onlpln YAl cadd 5L s @ aingy jo oYL 4wy
0 diwgy g ALLsT Adlge 93 50 45 Gy e SIS A cpgeme
S,50 ‘5’;.1)5.1%31)5 03¢5 LS{LJLO «5“%5355)-% g JeSs
od s ooy cal pole GleSle 5 wlosg Jse o) 2
Sl slaclie )5 cde a4 (n ) Gy b
S g yms Jolds (gloiloms b Jolss jo 5 adisS 5l oo 3o
S oad LS eskS Feo5l 2eS b5 0 Uyl
L iy Fee o5 slaiR 0 Kl g Sgre (el
Lol 00l LS (pl LSiS Coge g 0ud jelie g
—aab 4 sgre (b b Sw (pl Wae oSl a5 coul oS
a2 5 ) slateg YTl Solie Dby SYL gla

ol od;

oS lo olEuls
SIS Glgpecalo h)5050,5 00g5 ol o Lil 5 iy 4SSl
"0 oS 5 kel ol o Sl grnng L (S 5 058
2 by Y]y Sl atag asuosd S Wiy
Oy Kmogy g andeS 5l oad gide sleSle ijeel ams
bl 48,5 IS gam sk Gz G b olpea [¥]
ol slesle [¥F] La 4 coes LaYb Jloges 4 azg5 L
Slrys S0 Jol 4258 50 (omyn 3y90 Faym3glS 009
(Al VY USE) el ond LS5 iduced ) Sslite
(. EYY) MO (YL luie o (/. FUAA) SIO; (sl e
S GleSle cdles saums slpainy baiges 51 Sy o
IRV ] calafon ol hSas o amie 5l oad @it
Pb 3 Th Rb usile g,ole ;| Fab e uzen
Nb/Ta VYU s o (1A JS) Ti g St P 3l S 5
50 GloyB aingy nd 5l Sl easged o (YYAY -1V VY)
S ons i claolie 5l clailis 5 LSl gl bsS 5o
LEYT s p )15 4 K8 e 5 LEYYO] ol aiug
adbie (J2loire) Cundge wiile) 8595 5 5l Cexge )0
5o lgioe diugy g wdeS oBls g0 52 ()2 2590
5l g Sl 5l (A6 sl g il Joo LSl JoSas
wasg b oplply L] cudl atug g3 Lol Jole axies
05 Py e 9 2lesdine; sl S
Sk slSle o5 CiS g e (spp D90 SomslS
odd (3l (np) Wm0 4LBeS g3 5l eud Bhie
03,5 ol 8 (np) dtugy 093 sln ]y Y pbe)S oSl 5
AL LSl as o)ls 0> Jliz! cpl 1 5 g58l el
aiwg w9 5l ol GleSle b (go b atigS 5l ool 3iiee
[v¢] SEu a4 o (LA YD)y loges il ooy daiseal
5O diwgy g AdeS S e il oduaailis o (0 V) D)
el oy p Sy90 gl S 0oy pole LSl JoSiis
YRV Y 5 OVY = YAV YD polie oY o 4y polis
5,8 e pleSle Kl S SSlis eaigad jo (VOO
@ Sl A Ly sl Glpacale (gu)nogl S 0os ln
5 W sl ogr Ll o ) polie ol Wi 9>
o SO Gylwl pae 4 oylil ol pl (oYL polis
5 Oedugd yob 4 ies I¥ol 3l LSl oKul>
5 o8 ks b oleyen Dy Yb slacees [YAD o 1Sen
diged ;0 Comd oyl ool polie a5 Wb oo (iuli8l LSl
O Coms (LaYb)y Sloged csl co,5 ol pae Silo


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

vay c 889 0098 oleSle oKiwls g sluie oSl ¢ o s

VWAA (ylins; oF olad TV al>

=
=
E -
. 77 Crust-mantle type
o
>
e
m
=
- = 4 Crust type
-
ﬁ =
-
-
o )
- T T T T T
0.2 04 08 os 10 12 14
BEu=Euy/V(SmyxGdy)
Higher pressure ond increasing
2 crustal thickness
T o
F
E E .
Q2 g - -
a2 £ e
5 . «*
2 o
o -
<35 km ~30-45 km >45-50 km
Pyroxene |:> Amphibole Garnet
= T T T T T
[/} 1 2 3 4 5 -] T
sm/¥b (ppm)

o
-+
.
-
.
8 - . .
.
—_ e s .
E
a
-.E" o _]
o o~
=
T
o
-
[=g
Fractional Crystaliization
= T T T T
0 20 40 60 B0 100
La (ppm)
(=
o - \ ertni
- 'IEclagurc
|
||)5 % Garnet amphibole
2 B4 | TTGadakite
o \
=
e
[
=

(& 5 [¥V] Yby 4 ¢ (LajYb)y loges (o Y21 8Eu 4 s (La)Yb)y loges (o 8] La a4 e La)Yb loges (&l 1Y JSi

Sl Glolie 3,5 cle 4 b p) Gy S
g S gy Jolds (glodilomy b Jolss jo adioS 5l oo 3o
PERURC K ELECONK 3 S IO IPILJS PR e
9 08 Holite g, & g o5 Gloel )3 6Kl 5 Sgre

Ll 00l S ol LSid & e

S0y

oo @lio o S0 g areg)l olRAS gl Cislee
laosie 5l gl paiges ISl 350 palid Jdo 4 ol
ol ey el g gy p 990 adlaie JlisST (g le>
Nl aizman GBating Ssdioe G008 gl
iewd dlie o s ol gls oussle ol las

&l

[1] Stocklin J., Nabavi M.H., "Tectonic Map of

Iran 1:2500000 Geological Survey of Iran”,
(1973).

I¥Al SmYb & cos LaSm loges

el g
035 (ol oS5 olendiney lresls  ululy
Cadgige U Capmd wlu,08l,S Sl localo godensl S
Sy & aly (olaSlo (g a5 5l 0095 ol el yixie
S Gl g oo (Fuished o Vb pely oL pelS
yolie jo Sabge cul I eg slocdls 5l g ceadl
Oldue Dol b jolie 51 Sab sf o Sy Cawgd S
yole 4 Cos Sew ol S jole Sad e 9 YU
S Eu G Gz gl bodlen S 06 S
Kol Sl 5l cwl edg Gl plerdine) SlaS s
Glaassl  pwsd bame 0 035 opl (Blage;
wly el oad LS5 glo)B Jld &S 50 (9955 play
S Ay g ALhS Adge 93 2 alerdine) laosls
390 SomglS slaSiw olSl slags5 5o 5 JSeas

(5“.79 gj.s f‘ BEEATY u.a‘ )oLo 6L¢§Lo 9 ..\3‘0&9;. JJ}.A Iy


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

Ol (bt G 5 (ol jols alomo

ale e ol LA> yay

[12] Peccerillo A., Taylor S. R., "Geochemistry of
Eocene calc-alkaline volcanic rocks in Turkey”,
Contrib. Mineral. Petr, 68 (1976) 63-81.

[13] Newberry R.J., Burns L.E., Swanson S.E.,
Smith T.E., "Comparative petrologic evolution of
the Sn and W granites of Fairbanks Circle area,
interior Alaska”, Geol. Sot. Am. Prof. Pap., 246
(1990) 121-142.

[14] Chappell B.W., "Aluminium saturation in I-
and S-type granites and the characterization of
fractionated haplogranites”, Lithos 46 (1999)535-

551.

[15] Clemens J.D., Stevens G., "What controls
chemical variation in granitic magmas? Lithos
134-135 (2012) 317-329.

[16] Azman A. Ghani M., Searle L., Robb., Sun-
Lin C., "Transitional I S type characteristic in the
Main Range Granite, Peninsular Malaysia”,
Journal of Asian Earth Sciences (2013).

[17] Harker A., "The natural history of the igneous
rocks", New York, The Macmillan Company
(1909) 384 p.

[18] McDonough W. F., S. S. Sun.,, "The
composition of the Earth", Chem. Geol., 120
(1995), 223-253.

[19] Boynton W.V., "Cosmochemistry of the rare
earth elements: meteorite studies. In: Henderson,
P. (Ed), Rare Earth Element Geochemistry",
Elsevier, Amsterdam (1984) pp. 63—114.

[20] Pearce J. A., Harris N. B. W., Tindle A. J.,
"Trace element discrimination diagrams for the
tectonic interpretation of granitic rocks", J. Petrol.,
25 (1984) 956-83.

[21] Rollinson HR., "Using Geochemical Data:

Evaluation, Presentation, Interpretation |

Longman Scientific and Technical, New York
(1993) 352 pp.

[22] Ku'ster D., Harms U., "Post-collisional
potassic  granitoids from the southern and
northwestern parts of the Late Neoproterozoic East
African Orogen: a review", Lithos 45(1998) 177—
195.

[23] Wu F.Y., Jahn B.M., Wilde S.A, Lo C.H, Yui
T.F., Lin Q. Ge W.C, Sun D.Y.,"Highly
fractionated I-type granites in NE China (I):
Geochronology and petrogenrsis”, Lithos, 66
(2003) 241-273.

[2] Moritz R., Mederer J., Ovtcharova M.,
Spikings R., Selby D., Melkonyan R., Hovakimyan
S., Tayan R., Ulianov A., Ramazanov V., "Jurassic
to Tertiary metallogenic evolution of the
southernmost Lesser Caucasus, Tethys belt", 12th
the Society for Geology Applied to Mineral
Deposits (SGA) Biennial Meeting, Uppsala,
Sweden (2013).

[3] Castro A., Aghazadeh M., Badrzadeh Z.,
Chichorro M., "Late FEocene-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.

[4] Aghazadeh M., Hou Z., Badrzadeh Z., Zhou L.,
"Temporal-spatial distribution and tectonic
setting of porphyry Cu (Mo-Au) deposits in Iran:
Constraints from zircon U-Pb and molybdenite Re-
Os geochronology”, Ore Geology reviews, 70
(2015) 385-406.

[5] Babakhani A.R., Hossein Kan N., Amidi M.,
"Geological map of Lahroud; Scale, 1:100000",
Geological Survey of Iran (1991).

[6] NICICO., "Final report on the geological and
exploration studies in SahebDivan area”, Internal
report (2010).

[7]1 NICICO., "Geological report and map of
SahebDivan area; Scale, 1:5000", Internal report
(2006).

[8] Middlemost E.A.K., "Naming materials in
magmajigneous rock system”, Earth Sci Rev 37
(1994) 215-224.

[9] Shand S. J., "Eruptive Rocks. Their Genesis,
Composition, Classification, and Their Relatio to
Ore-Deposits with a Chapter on Meteorite”, John
Wiley & Sons, New York (1943).

[10] Waight T. E., Weaver S. D., Muir R. J., Maas
R., Eby, N., "The Hohonu Batholith of North
Westland, New Zealand: granitoid compositions
controlled by source H,O contents and generated
during tectonic tranmsition”, Contribution to
Mineralogy and Petrology, 130 (1998) 225-239.
[11] Ross P.S., Bedard J.H.,"Magmatic affinity of
modern and ancient subalkaline volcanic rocks
determined  from  trace-element discriminant
diagrams”, Canadian Journal of Earth Sciences
(2009).


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

VQY‘ . 6&5.0.: o.>53 @LofLo oli;.wl:; 9 LS"L“U"'A) oliil.? swu...o)

VWAA (ylins; oF olad TV al>

related to slab break-off", Lithos 89 (2006) 377—
404.

[34] Swinden H.S., Jenner, G. A., Szybinski Z. A.,
"Magmatic and tectonic evolution of the
Cambrian-Ordovician  Laurentian margin  of
lapetus”,  Geological Society of America
191(1997) 367-395.

[35] Whalen J. B., Jenner G. A., Longstaffe F.J.,
Gariepy C., Fryer B., "Implications of granitoid
geochemical and isotopic (Nd,O,Pb) data from the
Cambro—Ordovician Notre Dame arc for the
evolution of the Central Mobile Belt,
Newfoundland Appalachians” ,Geology 21(1993)
825-828.

[36] Gao Y., Hou Z., Kamber B. S., Wei R., Meng
X., Zhao, R., Adakite-like porphyries from the
southern Tibetan continental collision zones:
evidence for slab melt metasomatism.
Contributions to Mineralogyand Petrology, 153
(2007) 105-120.

[37] Martin H., "Effect of steeper Archean
geothermal  gradient on  geochemistry  of
subduction-zone magmas”, Geology 14 (9)
(1986)753-756.

[38] Kay S.M., Mpodozis C., "Central Andes ore
deposits linked to evolving shallow subduction
systems and thickening crust", GSA TODAY
(Geol Soc Am) 11(2001) 4-9.

[39] Rapp R.P., Watson E.B., "Dehydration
melting of metabasalt at 832 kbar: implications
for  continental growth and  crust-mantle
recycling”, Journal of Petrology 36 (1995) 891-—
931.

[40] Janousek V., Braithwaite C.J., Bowes D.,
Gerdes A., "Magma-mixing in the genesis of
Hercynian calc-alkaline granitoids: an integrated
petrographic and geochemical study of the Sazava
intrusion, Central Bohemian Pluton, Czech
Republic”, Lithos 78 (2004) 67-99.

[41] Minglian C., KeZhang Q., GuangMing L.,
Noreen J. E., Pete H., LuYing J., "Genesis of
ilmenite-series I-type granitoids at the Baogutu
reduced porphyry Cu deposit, western Junggar,
NW-China”, Lithos 246-247 (2016) 13-30.

[42] Harris N. B. W., Duyverman H. J., Almand
D.C., "The trace element and isotope geochemistry
of the Sabaloka igneous complex, Sudan", Journal
of Geological Society of London 140(1983) 245-
256.

[24] Mortazavi M., R. Sparks., "Origin of rhyolite
and rhyodacite lavas and associated 984 mafic
inclusions of Cape Akrotiri, Santorini. the role of
wet basalt in generating calcalkaline 985 silicic
magmas, Contrib", Mineral. Petrol., 146(4) (2004)
397-413.

[25] Chappell B. W., White A. J. R., "I- and S-type
granites in the Lachlan Fold Belt", Transactions of
the Royal Society of Edinburgh: Earth Sciences
83(1992) 1-26.

[26] Zhang Z. Y., Du Y. S., Teng C. Y., Zhang J.,
Pang Z. S., "Petrogenesis, geochronology, and
tectonic significance of granitoids in the Tongshan
intrusion, Anhui Province, Middle—Lower Yangtze
River Valley, eastern China”, Journal of Asian
Earth Sciences, 79 (2014) 792—-809.

[27] Aldanmaz E., Pearce, J. A., Thirlwall M. F.,
Mitchell J.G., "Petrogenetic evolution of late
Cenozoic, post-collision volcanism in western
Anatolia, Turkey", Journal of Volcanology and
Geothermal Research 102(2000) 67-95.

[28] Davidson J., Turner S., Handley H.,
Macpherson C., Dosseto A.,"Amphibole “sponge”
in arc crust? ", Geology 35 (2007) 787-790.

[29] Richards J.P., Spell T., Rameh E., Razique
A., Fletcher T., "High Sr)Y Magmas Reflect Arc
Maturity, High Magmatic Water Content, and
Porphyry Cu £ Mo + Au Potential: Examples from
the Tethyan Arcs of Central and Eastern Iran and
Western Pakistan", Economic Geology 107(2012).
[30] Taylor Y., McLennan SM., "The Continental
Crust: Its Composition and Evolution", 1st ed.
Oxford, UK: Blackwell (1985).

[31] Schandl E. S., Gorton MP., "dpplication of
high field strength elements to discriminate
tectonic setting in VMS environments", Economic
Geology.97 (2002) 629-642.

[32] Cabanis B., Lecolle M., "Le diagramme
La/10-Y,15-NbS8: un outil pour la discrimination
des séries volcaniques et la mise en évidence des
processes de mélange etou de contamination
crustale”, C. R. Acad. (1989) Sci. 2, 2023—2029.
[33] Whalen J. B, McNicoll V. J., van Staal., C.
R., Lissenberg C. J., Longstaffe F. J., Jenner G.
A., van Breeman O., "Spatial., temporal and
geochemical characteristics of Silurian collision-
zone magmatism, Newfoundland Appalachians: An
example of a rapidly evolving magmatic system


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html

[ Downloaded from ijcm.ir on 2025-07-02 ]

[ DOR: 20.1001.1.17263689.1398.27.4.4.3 ]

[ DOI: 10.29252/ijcm.27.4.781 ]

Ol (bt G 5 (ol jols alomo

ale e ol LA> va¥

[46] Haschke M., Sieble W., Gunther A.,
Scheuber, E., "Repeated crustal thickening and
recycling during the Andean orogeny in north
Chile (21°-26°S)", Journal of Geophysical
Research 107 (2002) BL Doi:
10.1029,2001JB000328 (ECU 6-1-18).

[47] Furman T., "Geochemistry of East African Rift
Basalts: on overview. Journal of African Earth
Science”, (2007).

[48] Hofmann A. W., Jochum K. P., Seofert M.,
White W. M., "Nb and Pb in oceanic basalts: new
constrains on mantel evolution”, Earth Planet
(1986) Sci. Lett. 79.33-45.

[43] Bonin B., ”"Do coeval mafic and felsic
magmas in post-collisional to within-plate regimes
necessarily imply two contrasting, mantle and
crustal, sources? A review”, Lithos 78 (2004) 1-
24,

[44] De Yoreo J. J., Lux D. R., Guidotti C. V.,
"The role of crustal anatexis and magma migration
in the thermal evolution of regions of thickened
continental crust. In: Daly JS, Cliff RA, Yardley
BWD (eds) Evolution of metamorphic belts”, Geol
Soc London Spec Publ (1989) 43.

[45] Defant M.J., Drummond M.S., "Derivation of
some modern arc magmas by melting of young
subducted lithosphere”, Nature 347(1990) 662—
665.


http://dx.doi.org/10.29252/ijcm.27.4.781
https://dor.isc.ac/dor/20.1001.1.17263689.1398.27.4.4.3
http://ijcm.ir/article-1-1363-fa.html
http://www.tcpdf.org

