Ve B VFR dmio AV oo (Jgl 6 leds cauiod § o Jloo Ol

ST yaro g (6395 GLBOSGT (commib o) 9 (omobisdt S ilalllng
(B ogS 5 oyl ! (& 30)

'olod Sgrunn dums ¢ 8l durws ¢ 5 i dosl S ‘*“5,9,14’.0 Ololw o 30

Ao cuwrgd 8 ol qpgle 0u Sl o peolids yeof 09,5 )
Ol o (oMol ST oLl cdguio dly o ol s 09,5 T
QFIEIY - 2 ol 4 QBN VY sallio il o)
S 50 Sy p (3985 sloodgs 335 el @Bly gl algy by (S398 - SlahiST WL peS 0 (pyp 3)50 dilate toneSy
Uoe 55 ol S 5 58l Sl el oK ol S8 ansd o dilate el 4o oy Sl a5 el 4wl S (glacSal

hals el oo (I L g yoye 4 baus (63985 0098 SGo3 0 Giﬂ Ay olge (B )0 g 0dd jabe b b (500
Ao ol (IS oo p ol 4B S D jn0 (Sal axly 5 5358 slaesgs re 0 iy SIS pwie Ojg0 4 oyl
s agsiil 3l il et 0 Cajs0gil ST U Sudgiige 5055 «luym9ee «luym55,lsS 5l Wosgs (nl (oS 5 b oS
1 (I gg) CitiSe 5ym &1 Bl caloordim) Go S5y 5 land S5 oll 2 g 0091 Geeglllin 5 (llBats Coale
LT slo s 51 EU S5 site (5l 5 (HREE) (8t joli SB yolic 38 (LREE) S job Sb jolie Sui é
olid gleond ey aliee s jloges dnlio .Cowlao B &l S G»L..M—\ sl T gg w.o}l—‘t.n leSle cdld Sl 5 009

s u@" ooy, Sl 4 asly slosdqai b sl O g (gSeil I sl S S9Pran sdiad

kil salauly 4 @yl arg V] ses o iig 1) @
00 5 43S slagles o e (SSlure) slacaadse
ey STy b albeSle cullsd Vb > 052 )]
Sl S8 ©lp b Jonily lils cglite oload
ol Sangy 5l Sy IV-Ylewl gl 5 o5l calis
a aials ) olnl 370 Gla)lds L5255 aleSle codled
ly o298 Esdge 5,50 By DVY-AL atlae il 99
el gl JSa5 5 aleSle cudlad o anudls 5935
ol b aa DVFAYX] Whools cas it Lalys g
5598 Sodst (sord (e § (SIS oy n SR55
5eSls oS 5 b gl alin 5 obT Gene gz S35k dad

] 58] gl Sl b ol po (63535 (glnosgs

o/ .‘L-).‘zs/'cg_:/j'd.flf.‘&}/ 53945 gloosgi:gadS glaojlg

dodio
Weoogam 50 9 sz plels Glisl )0 guw)p 050 adlaie
VYO e aSp ope Jlod 5o (B (5,0 iz (5 eskS
Sl Casdse s oSl Ve
AOOY" 5 Jlads Lo,e Y 1A FYFYT B PY VA 03¥A"
1 dilaie ol el @dly (Bp5 Jsb £ AT YOV U S

Jloss 25w 5o D gt sl 5 owlidine; gomos,
JSe (@) SE) oS e sl oy Ay By
ol o] oSl slacdl &gl angy wsle o slo Shs
ooy 055 gl a4 g,lb )i 0 g el el Swlygy 5l aS
@bty 6858 - SlaassT GlaKis a5 5,5k 4 el

%}‘W}‘W‘PY“' dga> Ceolses b o puogll 059

M.s.mazhari@gmail.com : Sog xSl Gy = OFYYFVEYYY 1 plas - VANV FOAYA 245 ¢ Jghuune 00 9%



Olpl owlbicss SB g (owlids jsbs aloxe plos colaw o s ollas «s plae '

45°0°0"E 48°0'0"E 51°0'0"E 54°0'0"E S7°0°0"E 60°0'0"E 63°0'0"E

39°0'0"N

36°0'0"N

—
/'_ —
.

e
A!ﬂl anian
Micro coitlmnl .\\-.L

Iraq
Afghanistan [

N‘UI‘O”N 33‘0.‘0“N

2?’0]’0”"

4
H
°
o B
.§ T LJ T L] T T T
—— Major fault =—= Thrust fault <"~ Kalate Naser [ Paleothetys ophiolitic rocks

7] Sanandaj-Sirjan zone Urumieh-Dokhtar magmatic belt [l Neothetys ophiolitic rocks

2348010

N

Losan! y f £

) Al g iy g
eala spe S g A Dy A
o e ey il e
e il B g
- s B ey

iy iga 5 sS 2l em

s fosts ‘

L] cuinrise 3058wl oSy

EAFZE] Swamas3ise Oal s
EEEE wions
DR - <
L/ o sl S s
e - . %
o pl s
e e Sy s gl Sl

| a1

] avsisai y e
| Sl

- = g el

-

i 433E

river

iy 4l S | @b ali,s

fault
0 0102 0.4

0.6
Kilometers

Lo (u)ju_m‘ R < u—l)_, o)l;;_....\ Qs_a)lsl_g‘s_.u)ﬁ Sy9—0 aglaio Cond 9&45[\0] U‘J‘" 6)L>Lu uLo.».w.a.» cL....a.»(;.o.” ) s

sy 90 dblate wlidiye)

head 4 (Jio S5y SL ghie Voo olass R B49)
S IR (255w S (omyp Oy9e ihie slaSin (o «S3U ablie (ol e Slagew, » 4l 2 Gk
S Ll oS (63585 slaSin jl aiged Ve Sl s olyeld (riib (b 4 bt 3 g (Jio - S3L
o3lal aile)) Gmle,m 5l e g bl s gle S Lty cpl 5o el ool sl ICP-MS 3 (XRF) X 455,



Vo) ST e stz (5058 Slaodgs cardbinne; 5 (el Siw Slalllas

\Y"\V )Led ‘\ O)LQ.,.';:: ‘Y? JJ..?'

o> Jil jo 1) ddhie gl sy Ko ol> age couis
dibis )8 opir glacand o Tin Ll pseis; 5wl
Dl oo 0390

Trh  adlate (3585 slain pulii S b S
ol 5
Jled (A5 )3 axly ul H9eds) 1909590 S g
S, 095 Aot «Siow (U5 Bl Ll Sose odguze o€
1ol |) S oee iy ol sladls S5 o b glaly
LAz b JSiS em> do)e B0 L Wl
(235D basgio LM 9250 S 53 (255w S Sl 2
@ Glg ge oS oais LSS sl SIS K0 5l s
Sy 05 Sl S 5 (wops Yo d90>) (Ll slajlewals
VO JS2) o5 o)lal (ae)s VY 990) eSg i (p e
(A
2 92ly Gl Gseis ) iadgige sl Wil yes (pSg
ahie 0 Ko cpl Ll Sase 03gae 635 0 slo i
il 5 5 S yn ccglls oo ccglls b gl ls w53
1 85 Jloald ks 5] 05 e S Lo (gla IS e
0033 L)l o b ony 055 dard 5 S 395 sla SO
B: LY. g aiwn Jip e lajlwald penlty 0gd oo
SSs 4 PSRl e e JS 1) S we o
g oo oS WSl g5 5l g S 055 Aes g S 055
e o Sl ) K aeye FO OB YO DS
(023 4 390) (yaS'g il 93 51 S (nl Sl (aS g 1y
oyl cnl )o el az o FO (LB0els aly (nyia g
Dedion 08 Lol alex 5l 08 la SIS 51 e L5
5 Sl (22,0 A B Y) ailis 90 £45 5l Sow (! sloJgarial
Nl oo o S o b Cu 09 des Cle sla S 4
(¥ 59
SF e B 8 8 9ely ool iCuigige HyleS wilisee
o IS sl glails Kiw ol 2l sl a1 5 )5 ailaie
S 5L PP ae, 3 Ve B YO ol o] cnins JSas
9 00,0 YO B Ye g jlewald pewlny OIS -y 5051
Ao 5l Cign 9 Joel itws aoy VY dgu> 5l
V 0505 Jyeniol IS 45 aits S ol Sadle (gl IS
SB ol S)lge (Fr )0 5 009 wilidyem g5 5l i (e
S ke el s i ool sloneST 5 iS4
(o VUSKL) sl 05 Jlon S ol 50 cdgn
sz 3 (Sow aly onl aygd FHlsS Sy
slals ol g slasle S ol col )by aeis ) (635 w0

o3lail Gaile)) 50,5 Glewl 5 (o tle ¥ B ) a4 ladiges
4 1obls MS Analytical olKisle;l jo (Liw Yoo ) ladiges
@ aiges oliole;] ,o .0ial 4355 ICP-MS 4 XRF o,
rolis ol yolis Glp G 5 oobol (L8 g s,
s 4328 REE) o6 S jolic 5 e)8

el S g (ol (a0

SlSiw (ogm) sloSiw ol dibie (Sow slaosly
Gt dar 5 Bras (28] GlaSi 5 5)lsl,00 5 LSl
Al S @ atwly lo b § Sow awle (0 ) JSK0) diiwn
adlate o Al geid; laaxly (nfcend Sl iy
e 0dgaome oy Jled g Jlodh [0 basly (pl s
awle g Jod ilas 5 138 Sl 5 0 g Al geis,
B o) $ymSls (o5 4 oyl sbba¥ &)an S
O3y ke suih (g 5 093 L (Fad o2 Loy
Al ashis S 0 oYL a8 Sal slhasly ails
S slagiy o e ey K o5 sloSal S
Slelis,| oy gatly 5 ol e0yinS gais, LS| il
S35 laitn o laasly (ol ey e LS5 |, ailais
SH6 Sl sleaxly 5l slacgeme Ojgo 4 (Some 00gae
Joded axly pl slaSal wisd o ons el g Y
Sleli)l g wls Ggeit, (286G oy S5y Ly s
o) Sty Soled ) g wims e JSAS ) adhie Lawgie
Ol 5l Ui o &5 Sy ades 5 508 Gapsk slaSal
ool Ghals olas ) pwe vals 1) o5 ol eye e
958 swosgs D#l Sgdi oo 0y d>lg pl (SHo3 o L
ol S b b Ly s b s
Sre S CopmoslS U Cosiise 5lsS wla)mgiise
Sl s el Sl 3985 03,10 gais; Sdxe c0gase
odd jolme SlaSiw b s me Jome po (ol G g (8L
@ o o098 035 (Su03 50 (Sl axly olse (S 0
Sozge (S laaxly Sos jlcel ot o)l kg ey
b o dls S Slaass] slocKiw a4 ol oo ddlaie (o
adlhie gy s a5 0,5 o lil lulgss (LSS
G sy Al lead Lo, S Caday 5 Wyl geis,
ST Sy Glaass] gloasly oad el 55 S
Sadle sloSiw 5l olesiisy il Cawldg, 5 cojul
S slogiald digy asgeme I (gl lacs pw 4 dianly
Sedle sloasly el o 0nye ddlaie gy ol
o Sl s S sl oS5 sl il



Olnl owlids G 5 (ool oy almo

ﬁLo.@ «olew ‘L_s}buaac ‘LS)'P:JM YOV

ond JSlo Sjgets LPTRDL o slad e (ae)e
5 00ldS O jged alise laejlal jo Lo Jguinl D9l o
Ehlie )3 55 s = Slosed 5 Slosed S5, @ oS o
03gl> 5l e lademiel )55 00 pin 4 ke

odlgls 5l aiie (sloged a5 oll 5 Yool slaails,ge
Sl S i a4 peSem DV wis Jlspel s
(z ¥ JS8) 09 o0 0030 abolia ;3 (30,0 O 350>) Jgunial
S 3 Gpdy Grested U Gree slaSn o9&
oads dilate o opylSl S el anb S slacSal
30 s G g 8l ol el S (ol d9a5 .ol
9ly S)lge (B )0 g oud Hobme SlaSiw b (e Jore
odd ()l b g joye r hosd (63585 0098 (Soo3 )0 (S
Sy 3 e JSh i Spe 4 ol oS o
Fro o ol 8,5 &pg0 (Sol axly 5 (5395 slaosys
WIS oy o 45 el ol ol i iUy Lo abais
Ao 0 AT oog CoiiSe Gl dgy yo ead JSis
oo ol 5 o5lolS el o LSS oISl 0g yey
Syl 5 Sganl e by sles byl s G S L
w2y SG il S SlglB L Cu SIS g oy el ol e
JS5 5l g &5 e LGB gosilsn oSBT
o] 3429 0 CotiSe

woys 00 b FD Pyl Jels S Lol clo 5 e
ULV S ISCOX VT RSPV SPRW-SKR | i P ROV S oW
ol g 5l az s YeoVP (Lhsals asl slls dSTs Bk
LT 035l a5 aid el sloISLe (1o 90l ¥
(DY JSK8) el g ySaa Ae e Yo

SR adhie 35 0 S 50 w2y (nl e 9095 Coign
S o sl Bl (gl ls (SU adaie jo S pl ole
£O b Pyl Siw ol slaglS sl (5,855

Sl el (o> wo)3 Yo b P15 ooz sy

ddn b S8 0 b Su 095 Cudgn 9 200 10 50>

ol Sle bl ple witen soye Ve gl

) S 00,01+ gamme )3 45 allad (puS'g ey g Wil 90
593 des opyoh S5 hle laysl b aies e JSCas
Sload i SS9 SIS 4 i g dites S,
(&Y )

2 56 92ly (nl eiy 10 )919900,5 oSy iy 90
shlo «S5b ahaie ;0 5 35d o0 on adhaie (35 50 (o

Gl S ol ol S g eSape ccglails il

A (S Sl 5055 ol olty 53k
eyl clye Dygods gem> doys T L ML

555 s PSS B 50l s o5 b oS
Ve 0g05) jlewald pnly oljen 4 55 (aoyo Ve sgu>)

5T

P55 il y98 (@ «Sudgign 35,155 wils 90 (S (@ Cuy209 590 (S 9 (Al dldlate (S39&5 (soodgs I (029ug Som polal VS
Sl ad Sy gylasl @)Me) XPL 55 oo 5095 (pnSg il j90 (7 eCa)mogil S Cadgm (&l 3155 GuSgpm (& (ludg g

VAl &> 50



VOV ol e e (63585 (Slrod g coudyuo) 5 sl i Dllllas YWY [l ) ojleds Y ol

@ Caws N2O + Ky)O loges a4 az g5 b oS () ool (SO (g )
5 Caymderse s beins s [Va]l SiO, 3985 slaosgs ol S5 g OlaS ¢ Lol yolie 450 gl
9 G:‘)M LngGm)ﬁ C"L"’ L as ..\J)..f‘;o )‘)5 w)yéy‘)f (_ngoéjb' uu.o.l.».ul )‘..\.E.o Ll 00 oé){‘ \ Jj..\? 59 dslaio

LY U)oyl Sladran  o6%wg S e oy FVAA L OY VA o obl e g (g3445

o2l o5l o Luils o polie cpl (puSils b dnslie 5 obT cpane gtz (6355 slaosgs wlaS 5 ol yolie oliowd 4550 gl VJgas
S99 e M130 sy ige M8 a0 M34 M46 M102 (o ,5051,5 : M62 . M49. M56. M71 M12 [1a]
g MI2 M34 M56 M62 M49 MI130 M46 M98 M71 MI102 Fe SkarsMean

Si0;  SASE BOYY FEY SYVA FVAY AV,YA AY VA BAYY £AS) OYA) o4y
TiO,  ¥F oY X0 -BY Y SFA VA eS8 LFY LA A
ALO; VEEY YA AYAA IBAF VEVY VAGY  VEY  VFY AYAF 1FN0 VEA
FeO, Y-+ $-) YAF YA\ YSF AVA  Y)-  00F YNY VA YA
MnO ./.\/ ./\\ ./.A ./.f ./.f ./\ ./Y} ./.A ./.\/ ./.A ./\
MgO VAF YVA VY AYA YA YEL O FEY YAY VA F5Y v
CaO0 YDA AN YAV YVA YX¥R VAV AY  VAA YYS YY) vy
Na,0O Y& T¥F YFY YAL TEY YA YAl YSY Y fSA f
K:O  YAY -OY Y£O YYA YAF AV YAY  -AY Y FY Yol Y
P,0s R A L Y NRR LT JENRITS | I ST YRS Py s

LOI  -AY YAY ) YD Vo) V8A YN YA cAY VNA
Total 4),0A YAV QYYF AYAS AAVY QQ¥Y 1. ¥0 SAFD AVFE A5V0
ANK 1) YAY 1ST 1S VST YAV 1F 0 VYT A FY Y.
ACNK -AA -Ad -AY -AA -AY A% oFe o NB - AY o)

Ba YALE FY  YA-F YVES OSVA FYN SeEY YY F.h ¥eY \atd
Rb  A:) Y YaF $YA $F) A qAF Y4 FY A ¥4
Sr o YFYS 0-FA YEAS YEAY YYAY FAIY £.VY  FAY  Yar  fyy 0+
Zr  ATE AT AYY 14 YFF aF e Ay Yy ). VE
Nb AV YY 4 a8 YA WY g ) y ) q
Co Y AYA AY AF AA AYY O YE F 4y

La  YAY A Y OOWY Y- FA N80 £ YV VN Ve
Ce Yrf ) FF YHVY Y4 YA YAS VA Y4 Y4 Y

Pr f.f YSE FVE A0 O-Y YYO  YAY  YYY FAA YAV
Nd  YF0 Y)Y A%F AVA VAR Ve F Y Vef VAL VBA
Sm YA TYS OYAA TVO YAV YVY YA YAY YAV YSY
Eu  -£% )Y V8 AY AP AF )V cAA SAY ) )NA
Gd  YAY YYA YAY ¥EY YA YA TYS YVA YY) YR
Tb Y3 oY FF 0A -0F S FY - 0F L FF .08 oY
Dy YFA YY1 ¥YS) YAV YYY OYVS O YAF Yo Yy YAl
Ho  -0F - VF -OF VY fA 00 -5 FF £ VO
Er  \Y0 Y5 VY YYR OYAF 1FA YA 10A YNR 1A9
Tm =YY XY XF SYF XY LYS ¥ oYY Y LY
Yb VAV VAF VAF YFY Y YE VSE YA VA YYY YN

| STRRS LAY SR 7 WY U 7 £ S O 7 T o A 2

Y Y VAL YA YY A%F 18 VAL % Y Y ¥
Cs N0 +FA I3 LA LAY o8 YeY YA VAY - AA

Ta A N cA AN N Y N s Y

HE  f) Yf Y3 8FfF FV Ya YF oYY YA YD 0
Th  ¥AY YAL AYYY AYE AFF VY YA A3 F |

U oYY -f1 Y8F A8 AV F oYs SAA o¥4 ) oA]

(LaYb)y $VE YVA AT FAY £.4 YA- ). YAV FeA BV
EuEu* -¥&  -A4% Y& A- -¥f \F  2A0 AV Vb 0\



Olpl oolid G g (ol ol alone

rGLO-‘D ‘k:)bl.tu.) ‘6).QUGA ‘6).9‘.‘4.6

VOf

Middlemost (1994) &l
Tawite/Urtite/ltalite
- ~ .\
o | _,/' l.l .\\.
= / ~
Poe
& | '
ANE / T,'\
/ N, S V4N
[ & &2 /[ N\
o NACT AR
S o NENT LN
“ A&\ /%8 \,
25\' y '-.\“q'??' \_‘uonzonne‘.\ G & ,JI \
/'-._’(I'ﬂouzc“'\ ) ..--"D". \‘..
J N\diorite Y~ ad
J‘ﬂcnzé(__ . A ﬂ.\ Granite Y
w - gabbro', N . \ .\!
o | £ \
o |Salfe 5§ \ /
o 5T T o \ .
'\\‘ ./' Quartzolite
o T T T
40 50 60 70 80 20
Si0,
<
8 I o
g e e
4= Fe
R o
ﬁ =
g8 1
= "_Elﬂ__

205102

Elssl )3 689i5 sloosgs oS 5 Silie (o VY] g o 5l ool b oLl fpme Gogin (63985 doui-53gi5 (slacSiw (6,13l (Gl ¥ Ui

Elgl j0 63585 sy oSy ke jo el ws )
D ¥ USD gy )90 sladigas Cusbse g [Y7] Lag, Sl
el 00l ools oyl
Selesl aby 3985 slaosys (o) p slaghs, 5l o
oy & porisagll Sl olaS ( Sabeldl a4z )3 Lol pouiney]]
Jole o gl @ eadgislS leSle oSl (o )0
i N Sy ondie 4 ol ond aBply ege
[YV] apo Jloges jo o 5l b atsly (308 (slacSan
20T (e gz aRlaie )3y 3550 (53985 (sladiges
oags WP S o a5 olis g wiloads wdly praglilie 0yins

oy D90 Sladiges Cundye o [V lagy ISl

Loyl 55 9 6398 009 (alord <5 5 (e LS

S50 iz ol Siaghy bws ol 3B Glye 4 azg
Jol cnl g g, ol Y8 Y] col a3 8 15 o)y
9 SS9 0395 S 5 (b5 T el (Sie a5 el gl
sialy alaly LLs I ) cle aily ails ez oSl £
oSl V Jsaz 50 Zenl 5l 5 LSl slaonl b o
L oolyen s3i sboosg wloS 5 ol jole Loy
b 0o 2 Silee el ool 35 [YV] ol slay S0l
ao,s 0 ol Gl Kul ol (g3sa slaosgs o
FoVE ol pre g ddlaie ladiges 0 9 (W Jgaz)



100 ST fere g 3985 o35S (o) 5 (eolid Si Slallas

\Y"\V )LQJ. ‘\ O)LQ.«::’ ‘\J? ».\l?

@ bgipe (53585 slodgs b obl (rme gl (53585 slacsgs
Josei 3 Ao FOUSE) el e, ol cle,luls
aibic slaKiw (YAl Lulw 4 e NaO + K,0)

9 Cay3090 5 9 Cujedgige clu )90 0 0 s,y 0590

lediges flivs oyloged (ul )0 05,5 o0 5,8 (LS 4l 00uS
)‘)‘9 QQT L;Lc’u)li“" L °|)A1b 609.2) 6mea93 o)_‘;_wf 59

S Sl b oljom (65585 (sloodgs (ke 0,15 L 990 00
S)ls Slgzran ol
e [VFD e 5 oS0sS (slaggm, ol
SO )l b ol o (63985 soodgs (i sl Lo loges
Cod MEO (glalog05 ydge 5 (52 Ol (s (521
& cowd NayO + K0 Si0; 4 cos KyO SiO; 4

Llas 5 awslie lp bloges pl jshiie o 4 aiwa SiO;
[
slBosgd o T odgone C:)
olm s I8l Ly alyad cBaii
(=R M‘I’
Largged
- Ly gl f ]
Cedgiige—luyadaiise +
\ A Metaluminous Peraluminous
=
=
o -
- Cu, Zn, W, Mo Skarn
e
Peralkaline ™!
U ] | 1 L]
0.6 0.8 1.0 1.2 1.4
A/CHNK
10
sl AL ITIT
E _
E L]
E“' i
+ ns
&
i
2 Iionie
Gahbro Tonalite
0% 50 60 80
Fii{]I{wt%}

S uy} aalaio 60934 6&0.)5; u.:.!_@ya (u L[Y?] Lb-.\:.‘aw‘)f &54.: )‘.}5&4 L o Syge aalaio 605.94 Lngo.)y w.x_‘i}n (;._a.” ¥ ‘J&&

IYVT ol slagy 1l L ol jor (53585 (slaosgs Lawgio 0 ynS 5 oL



Olpl oolid G g (ol ol alone

rﬁLo-‘b u:JOLtMJ ‘6)ALEA ‘6)‘?{“4" \OF

A3l Jlgten ol Kl 4 aulg

Gl bazo g olwls

S I¥T T5S e5 5l A g5 slaagdgl 5 SLS& loges ;o
o 255 g poiieagll yolis 5 (Lol sloansT 4l 5
25 o ETLS 55058 )0 gy 9590 GaSg,S
Sglie A g5 sladgidl S b Ll olerd (e Sunle
oo ok bl gg susedlS slasn (P JS2) el
oo A 5 sloodsnl S 5 REE o Nb Ga Y Zr Jake
A/CNK jlaie sl)ls a5 Ll 5l ls diges dad aigd o ool
IR T gg sbhadedls opns o wiie S 5l S
Iryay] w,5

ailhie 63985 slaosgs SI0; 4 s MO Jlogas o

oot (6355 ooy b aslie MO jlake shls () 950
Ssssid S MO oSils i ol (sl lls L
sleosgs ;o jlade (pl a5 ol oo ¥ osgas ol S5
Sl el duoy0 VYV sgu oLl pme wogi (634h
sals o)1 w0 V) el Syl sleassidl 5 s KO
20,0 V)Y bl fpme Cgim (63485 0355 [0 Hlade opl g el
Ghls Slopnl sl Sul b olyen s3si (glaosgs el
Sosg a4 Cud gy iw MgO 4 S KyO 4 SiO;
;o aSl [YAN ] as b Sl ple ol jen (g3gas

srosg L Wy 90 ladiges Wgl o 033 O I

10 10
8 [ 8 -
S, s S /
Cal ) 5 B
= I
Fe s
- [ TN\
2 . Cu 2| ’i“ /
“ . \"'\ KJ, 0
& /oM m's 0
0 . — | ‘“'H%Vr‘ E. } 0 k /\/
45 S5 65 75 45 55 65 75
SiO,(Wt%) SiOy(Wt%)
=l [yal ool oyl ol o (63485 sloodgs § oy Oy90 dilain $3585 slaodgs Canrdse « SIO; 4 s KO g MO jloges & S
¥ S wile
5 -
= | =
% T & A E‘ =
- h =
o o
& ™ —ILS :g' = A
= e
| &
- T T %
1 3 10 20 o ' '
1 3 10 20
10000*Ga/Al
10000"Ga/Al

[T laaseisl 5 oaisS plate Jloges 18 obl ne gt (63485 sloodgs Cundan & JSb



VOV

QLJ JRSCVRETSE P APV 6Lboo93' SR 9 (s.uL.M:giMu Slalllas

\Y"\V )L@d ‘\ o)l-mi’ ‘\J? JJ?

oiilygd dilaie o ouls JuSis sleSle aaxi. HREE
o 009 b 9 REE jolic g9 [F+ YA Yol el
LSle LSis 50 adiged asn 4o (AFY L Y, YA) (La/Yb)y
Ol ol (599 05 L g S5, (5l 0 Sl eST Bes 5o
Eu o ioen oo o olis |y oKils 4l o S5
el eols gl e gibual baiged plas o
cde @ Wl o paie cpl oS laie (Bu/Eu*=0.71-1.04)
Ol el el by duls 4l o SedL sl
(LILE) &5 gg glad b cavgs S polie ol S
o b lauly yolis a5 o o oS e g 550l ¢ yoblie

8 otali L5 5 )55l (5 polis ¢ Lo o 5 (G5 5

- 7
Syr-COLG 4 WRG
-~ .'-I-.. .lll-
] /
2] 7 .. .
- - = LN f__.-"'f
e + e
A
=IE i
a0 ORO
- T T T
1 10 100 KD
T+HMB

Mb

L¥Y] g 0 jlog05 ;0 Y s Rb Nb jolie Jlaie aby
Slodi oS (53585 sloodys JSis SSluine) Cosdse
Oz (Y JS) ool (VAG) iilyg,8 dilaie Sliass]
b 4o baiges [YVF] Ta/HE 4 coos TH/HE Jloges jo
4 Cod REE jolie (A JS0) Wigls oo &dlg Jlad 0,8 il S
5 SOl e 0 S e 4 yole ple
P ERPIY IO TIPRUNC PO [ IS G E T
Lreaol wsl b op,30 olfiuls saias lis wilg oo
0dds g CuyuS 4 Cad &S esy REE logas
23U SB olie s (Sas e S (A JSe) [PV el
(HREE) -.%ws ol S jolic 4y s (LREE) S
4 Cuws LREE jo Sob e &g, ol aeo oo olis

o
(=g,
=]
-
WPE e
o [~ -
21 ™ R
~, -
o, .
it oea
Al . . /
n-COLE ™
e _ra
2 - 0e Y
-
. |
- r ORG
- - T
1 0 100 10

T

09,8 dbgidl S (VAG) Glicaias] Lug3 slaadedl S Y] a0 Jlogai j0 () p 050 ailaio c39a (sloodgs Counbye ¥ JSio
.(Syn-COLG)Lma)l_"S 3,95 p L OLA}A.Q Lgl.m..\,jwa ‘(ORG)‘SM.»}:L_‘)‘ QL:A Ay GL“"\':-"};’:-;‘; ‘(WPG)6|W

o
-
=+ — Active Continental kMangin -
-
I‘:E o e g
= ™ -
— i
- -
o — L) B -
-~
+ = - Within Plate
— Volcanic Zones
— - o A
=+ -~
2
-
= T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6
TarHf

Ivol &0 40503 ;0 o)y 0,90 ddlate (63945 (GodeT Cumee A S



Olnl owlids G 5 (ool oy almo

ﬁLon «olew ‘Ls}buaao ‘LS)'P:"“‘ YOA

Samplel REE chondrite

L=} Oy ér Ry

Lrv] dilaie 358 (slaosgs 13 o ,aiS bonds jlxige ol SB polic GeuSie Jloges & JSib

9 95dee ond sl ALl 4y Lo ladiged dan ;o (Y Zr
ol Sis B S5 ek 4 bgye Swl glaclis
oaxas lis HFSE & cows LILE jolic jo Sab
Lfe vA xv] el Gules gble 4 aly LSk
L Jss, sl @lasle po HFSE  jolie ascnl Jloxs!
aBy5 092 4 cdlae pl a5 CeolVU Jlony Wgd 3,y ool
2 yaed e g bual [V s)ls o)lal eas enilyg,

TEVT ozl LSl 5l caslT aslan ames wilgs oo ladigas

Olee 4 Syn Fe glad b Cangs Sw b yole clale
L buly yolie clale a5 > o el g)le 56 51 b
o9l sbanl B g oKl et 5l b YU lae Cul
rolie (Fp g o polic GySie foges [YO] cunl ol
Slassg (sl ads] 4555 &) s st s 36 S
yolie 5l (Sab gé Casload ools Ll Ve USKG jo (34
ad 6,8, a5 5, 55Lb yolie  (Cs Ba RbK) LILE

g —
= B
& o
= C
aa -
= R
= L
& .
&
=1

LEY] dilaie s39a slaosgs o adgl aiisS bond gy wleaS jolic SauSic loges Vo S



104 ST e stz (5058 Slaodgs cardbinne; 5 (el Siw Slalllas

\Y"\V )Led ‘\ O)LQ.,.';:: ‘Y? JJ..?'

compositions and Petrogenesis of ore-related
intrusive rocks of gold-rich porphyry copper
Maherabad prospect area (North of Hanich), east
of Iran", Iranian journal of crystallography and
mineralogy, 18 (2010) 15-32.

[7] Arjmandzadeh R., Karimpour M.H., Mazaheri
S.A., Santos S.AJ.F., Medina J.M., Homam S.M.,
"Sr—Nd isotope geochemistry and petrogenesis of
the Chah-Shaljami granitoids (Lut Block, Eastern
Iran)", Journal of Asian Earth Sciences, 41(2011)
283-296.

[8] Eftekharnejad G., "A Few Articles About the

Formation of the Flish Concentration in Eastern
Iran and its justification to plate tectonics theory",
Appendix No. 33, Geological Survey of Iran.

[9] Camp V.E., Griffis R.J., "Character, genesis
and tectonic setting of igneous rocks in the Sistan
suture zone, eastern Iran”, Lithos 15(1982) 221-
239.

[10] Tirul R., Bell L.R., Griffis R.J., Camp V.E.,,
"The Sistan suture zome of easternlran”,
Geological Society of America Bulletin, 94(1983)
134-150.

[11] Berberian M., "Geotechnical evolution of the
Iran-Earth mountains”, Seventh Earth Sciences
Conference, Geological Survey of Iran.

[12] Arjmandzadeh R., Karimpour M.H., Mazaheri
S.A., Santos J.F., Medina J.M., Homam S.M.,
"Two-sided asymmetric subduction; implications
for tectonomagmatic and metallogenic evolution of
the (Lut Block, eastern Iran)", Journal Of
Economic Geology 3(2011) 1-14.
[13] Tarkian M., Lotfi M., Baumann A., "Tectonic,
magmatism and the formation of mineral deposits
in the central Lut, east Iran", Ministry of mines
and metals, GSI, geodynamic project (geotraverse)
in Iran, 51(1983) 357-383.

[14] Samani B., Ashtari S., "Geological
Development of Sistan and Baluchestan Region"
Geosciences Collection, No. 4, Geological Survey
of Iran .

[15] Aghanabati SA, "Geological Survey of Iran,
Tehran", Geological Survey of Iran, 585 p.

[16] Saadat S., report on the end of exploration
operations of Kalateh Nasser Range .100 p.

[17] Pichler H., Schmitt-Riegraf C., "Rock-forming
Minerals in Thin Section”, Springer Netherlands,
2(1997) 220 p.

[18] Whitney D.L., Evans B.W., "Abbreviations
for names of rock-forming minerals”, American
mineralogist, Volume 95 (2010) 185-187.

[19] Middlemost E.A.K.,. “Naming materials in
the magma/ igneous rock system”, Earth Sciences
Review. 37(1994) 215-224.

Colo

L 2lld oS conls slls SbT ame gi (63985 (slmosgs
el o) Cadae Sy A Bl awgie pguiag)|

Laesgss ool iles,S (6 pSale 05 Jlub 4il,5 laSle oleS
4wl slacSal [0 loKiw (pl 344 akiwd Jigiigess)lsS
S yg—o 4 ub] (5)‘)435 Lol 00 u)lg.w‘ 6)L~.:(5)L§ —>g0

ol amly 5 3505 slaosgs ys o i JSpuae
5liss (Y Zr Ta Nb .Ti) HFSE , ol 4 e (Cs
Aol .l uilyg 8 sblie da atucly (sloSle cusms
lrodgi b bosgs (ul (lbardineny o Ths b s w55
L LTl 1S opoal sl Kl Ls ol yan (53985
L ol o (358 (sloosgs Ly Ladl dslin 5 ploordinns;
adlie o, ool o)l le S jea> ol gl Sl

S o anl O] e i

&=y
[1] Berberian M., King G.C.P., "ToWards a
paleogeography and tectonic evolution of Iran”,
Canadian Journal of Earth Sciences, 18(1981)210-
265.
[2] Karimpour M.H., Malekzadeh Shafaroudi A.,
Mazaheri S.A., Heydarian M. R., "Magmatism and
Types of Copper, Gold, Tin and Tungsten
Condensation in the Lut Blocks", Proceedings of
the 15th Conference of the Iranian Society of
Crystallography and Cenozonics, Ferdowsi
University of Mashhad, p. 598-604.
[3] Jung D., Keller J., Khorasani R., Marcks Chr.,
Baumann A., Horn P., "Petrology of the Tertiary
magmatic activity the northern Lut area, East of
Iran, Ministry of mines and metals, GSI,
geodynamic project (geotraverse) in Iran", v. 51,
(1983) p. 285-336.
[4] Karimpour M.H., Zaw K., Huston D.L., "S-C-O
isotopes, fluid inclusion microthermometry, and
the genesis of ore bearing fluids at Qaleh-Zari Fe-
oxide Cu-Au-Ag mine, Iran", Journal of Sciences,
Islamic Republic of Iran ,v. 16 (2005) p. 153-168.
[5] Karimpour M.H., Stern C. R., Farmer L.,
Saadat S., Malekezadeh shafaroudi, A., "Review of
age, Rb-Sr geochemistry and petrogenesis of
Jurassic to Quaternary igneous rocks in Lut
Block", Eastern Iran, JGeope 1 (1) (2011) p. 19-36.
[6] Malekzadeh Shafaroudi A., Karimpour M.H.,
Mazaheri S.A., "Rb—Sr and Sm—Nd isotopic



Olnl owlids G 5 (ool oy almo

ﬁLo-Q ‘CJOL’.M: ‘Lg).mUa.a ‘Lg).@‘.‘a.a o

Mineralogy and Petrology (95): 407-419.
[21] Chappell B. W., White A. J. R., "I- and S-
type granites in the Lachlan Fold belt,
Transactions of the Royal Society of Edinbur”,
Earth Science (83) (1992) 1-26.

[32] Chappell B. W., White A. J. R., "Two
contrasting granite type: 25 years later."
Australian Journal of Earth Science (48): 489-499.
[33] Pearce J. A., Harris N. B. W., Tindle A. G.,
"Trace element discrimination diagrams for the
tectonic interpretation of granitic rocks"”, Journal
of Petrology (25) (1984) 956-983.

[34] Schandl E.S., Gorton M.P., "dpplication of
high feld strength element to discriminate tectonic
setting in VMS environment", Economic Geology
97 (2002) 629-642.

[35] Rollinson H., "Using geochemical data,
Evaluation, Presentation, Interpretation”, Harlow,
UK, Longman (1993) 352 p.

[36] Boynton W.V., "Cosmochemistry of the rare
earth elements, Meteorite studies”, in Rare Earth
Element Geochemistry (P. Henderson, ed.),
(Developments in Geochemistry 2), Elsevier,
Amesterdam (1985) 115-1522.

[37] Boynton W. V., "Cosmochemistry of the rare
earth elements: meteorite studies, in rare earth
element geochemistry”. Elsevier, Amsterdam
(1985).

[38] Gill J. B., "Orogenic Andesites and Plate
Tectonics", Springer, New York (1981).

[39] Wilson M., "Igneous Petrogenesis”, Uniwin
Hyman, London (1989).

[40] Pearce J. A., "Role of the sub-continental
lithosphere in magma genesis at active continental
margins”, In: Hawakesworth, C.J., Norry, M.J.
(Eds.), Continental Basalt and Mantle Xenoliths,
Shiva, Nantwich (1983) 230-249.

[41] Ryerson F.J., Watson E.B., "Rutile saturation
in magmas: implications for Ti-Nb-Ta depletion in
island-arc basalts”, Earth and planetary Science
Letters 86 (1987) 225-239.

[42] 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 China (I):
geochronology and petrogenesis", Lithos 66(2003)
241-273.

[43] Sun S. S., McDonough W. F., "Chemical and
isotopic  systematics  of oceanic  basalts:
implications for mantle composition and processes,
magmatism in  ocean basins”. Journal of
Geological Society of London (42) (1989) 313-
345.

[20] Oyman T., "Geochemistry, mineralogy and
genesis of the Ayazmant Fe—Cu skarn deposit in
Ayvalik, (Balikesir), Turkey”, Ore Geology
Reviews, 37 (2010) 175-201.

[21] Meinert L.D., "Compositional variation of
igneous rocks associated with skarn deposits -
chemical evidence for a genetic connectionbetween
petrogenesis and mineralization”, In:
THOMPSON, J.F.H.(ed), Magmas, fluids, and ore
deposits. Mineralogical Associationof Canada,
Short Course Series 23 (1995) 401-418.
[22] Keith J.D., Van middelaar W.T., Clark A.H.
Hodgson C.J., "Granitoid textures, compositions,
and volatile fugacities associated with the
formation of tungsten-dominated skarn deposits. In
Ore Deposition Associated with
Magmas(J.M.Robertson, ed.)", Reviews Econ.
Geol, 4(1989) 235-250.

[23] Ray G.E., Webster I.C.L., Ballantyne S. B.,
Kilby C. E., Cornlius S. B., "The Geochemistry of
Three Tin-Bearing Skarns and Their Related
Plutonic Rocks, Atlin, Northern British Columbia”,
Economic Geology, 95 (2000) 1349-1365.
[24] Kuscu 1., Gengalioglu-Kuscu G., Erler A.,
"Geochemical Signatures of Granitoids Associated
with Skarns in Central Anatolia”, International
Geology Review, 43(2001) 722-735.

[25] Yiicel-Oztirk Y., Helvaci C., Satir M.,
"Genetic Relations Between Skarn Mineralization
and Petrogenesis of the Evciler Granitoid, Kazdag,
.Canakkale, Turkey and Comparison with World
Skarn Granitoids”, Turkish Journal of Earth
Sciences (Turkish J. Earth Sci.), 14( 2005) 255-
280.

[26] Meinert L. D., "Igneous Petrogenesis and
Skarn Deposits”, in Mineral Deposit Modeling: R.
V. Kirkham, W. D. Sinclair, R. I. Thorpe and J. M.
Duke (eds.), Geological Association of Canada
Special Paper, 40 (1993) 569-583.
[27] Maniar P.D., Piccoli P.M., "Tectonic
discrimination of granitoids", Geological Society
of America Bulletin 101(1989) 635-643.
[28] Bellieni G., Visentin E.J., Zanettin B., "Use of
chemical TAS diagram (total alkali silica) for
classification of plutonic rocks: Problems and
suggestions”, L.U.G.S.: Subcommission on the
Systematics of Igneous Rocks Contribution, no.
157(1996) 35 p.

[29] Meinert L.D., Dipple G.M., Nicolescu S.,
"World skarn deposits”, Society of Economic
Geologists,  Inc.Economic  Geology 100"
Anniversary Volume(2005) 299-336.

[30] Whalen J. B., Currie K. L., Chappell B. W.,
"A-type granites: geochemical characteristics,
discrimination and petrogenesis”, Contributions to



