gy dllis

AVY BAY Bmio 510 Fe v e ool 5)led ot 5 Com Jls o

ol 08 Jlad epolokes 3,5 sl paniol JuSits Lagl s 5 S s oy 006, S5 Stn

O‘s;‘ Cymo ‘*Glés‘ kSLG ‘5?.[;. ‘T’L.’) (S durw Q‘QLNL‘{):

u/).l/‘).l)_u ‘/..z)_..vaLf“u/.) 6‘.;'.4.4.é fa}k PRLOA/AY ) ,a}.[c aj/.f
OFIVNY ol asens SAUNVYA :dlie il o)

T g g o Jled 0 (9955 desama laasly (neninS | (S Gl ke 30 lacsal sy

2y <\.>L: JUR U L;)‘;f 6‘)‘.) 9 4\.’_‘3[.:;,‘.&} (_gl.ﬁg,\...lw—‘ 69.: )‘ groven ‘@‘)M LngGw)); U“’L“J‘)" as 0o 6_9‘9 ul.‘>).....u
SO POV BV RN SUUILT NI PVOE-9 R CIVN WY ILTCON PUUY: PN B GO SN TGN PUUV-PY [ PR30 P-YCN PUOV-Y IPYP SR SO T
ool ddlaie giel sladiges aiias beudsbel — Sy matdS - g g bodaniel = cudgiss| - Sdge s da
555 s EMORB wond 26 gl oo sty slocdlil wog,iS a oa Jlmigy ol (S polis i sl logad

2l ag Lo glaas g0 sbadlil alive sled () s Shy a5 5l g 005 Silse o1 o iien slyls adyl
Clo leSle g g5 3l g Sl g5 5l jole Siw b Cadsmedalsipgl €53 51 st () 9590 o gmpial (J5 Siw oy

Ayl )18 slamas gy Sl e oSl jo aS aiiis QJKJT

bl ¢ olades § 4 ‘A_AJ}MM/"‘JD/LM o .“_;)LCLi‘.w (695 sleosly

Aol anlds Sl ol cov Wl e aigy opl (P95 5
Ol T ot Ay 6 3l g s S o Sy
5 Olnl el e 58 6l 0B gy O S Sy
aalol 4S5 5,8 Cgim U JlogS cpl a5 asiie ol e
[V] el asls
Cons 05l ) b (050 (S55 50 0 peS SO aigy (5
w5l ol Goses idu a5 o0g Codgubel B jew
LS55 Bl 55,55 g ] 5 LA (iS5
9 U‘)" uJ.C JLQ.M: aS ol L)"‘ » slazel [Y‘] Sl o0l
S5 a5 5 455 Gy Jlob Jolb las bl
el = ey SS959 5905 Al b oduzmy (gladlaie
pragolS gloasks ol 4 el (500-600Ma) i
9 03,95 s> SBgjare - SSgiedll sla lisle b ool e
Sgypim ST Slain 5] (corlie (Slaciany b G
Jhss yo Lol G0 slactgaial [F] wloads oowig

sl Ko b ol o ol — T Ay o,f

dodie
2 aegyl azlys oyt e @ly uleles 5,8 slacudsdsl
e 4y 90 050,95 2 50 9 Olpl 0y Jled i5u (n 90
Sl L8 6 e olrl g Ol T g L
"oy Sl s eld S Gla Sy eluly
wibie ol oo le iy b oad bl olid
Ol e T g Ak sl b (SIS calid 5 LU
VO 0 Usb 4 Gl ol e = o ay [V] o)l
dg)l 4zl s oj8 5l aS Cunl el S VO: Sy g feghS
3l dslol 3,8 oz T ose Jlad g, b ol JuS U
gl hls ol w8 Jlod ofagt (ol e ot Al
ooy b 5l (n)3l slaosg 5 (595,50 lacsen
T e B E 4 e bl oglie s
a0g)) 2leSle (oS 0 515 2555 wlebes 58l s
oD i 5 5k wnld Y] 00,55 ez e)ST5 g S
5 oSl e asserme p Wlgie S5 et sl

hajialioghli@tabrizu.ac.ir : Sog xSl Gy o FATYFAYV Y 1 ples = FAIVYYAYY - F 2 yal5 ¢ Jotus 00imy g%



Ol (ol (G g (olid yoly alo

o350 el e ol supnn A+Y

2 Sy Wil gsr @bl g g 50 09,0 Wil alis
B cold b oy (Sol glaarind wies YL iy
B (G55 Sl dsgere p Al Gren b 2y
08 ylpl Gyt Jlads pul j 0 (6o ol &S Ll 5105 )ls
5% i glaaxly b basly (nl avalie b Geizeen 5 995 o0
Gl S (o oS CF le Wlh S S alees j5a8
) i) Syl — oS s JLaio 4 S 5
ssb Selyes T b sleatigs [A V] el (Geen
ol Sl Jolis a5 aijls ygeis, bgd 455,5 )0 edes
(S 055l slaJolae) cwglgs Sl waglgs @Y S 5L
5 (il Wl Jolee) Siwawle 5 Jods 51 ools b Sal
30 ol (Sitas W33l Jolas) Kiwdulo g Juds 51 (slo juol
30 A5 Wigd oo 0dyd Siuads Wil )l oo slogu ) ilais
L oS 5 ond plolid Luld o 4 olbo sKiw 3, Loyl
Wload ool <ol SO Hebar Gwgme = Sl Slacgw,
S5, 05l Agezme Oygody ylion dwl S slaosly [FO]
Jold iy Glaow,n @ g b a5 Nedoe owd
5o o (535,50 (gigmy 5 o2l e I glasgaze
dilaie gyl )i sloatins [P D] st jrwand oz,
o5 &5 Wiad Gugee lansly 4 bgye sl (55 L
IR Femdd laSiw » bl (T3 b g oyt
Sl wasl ol egls Jolis wax 4 a8 5l aS ks
(S oY ke 5l slS eios b S5, o5 (g 2SS
S b g o i dyaglSS oSl «Krws dls
sty st Loy Sl s L gl
59 ol Glacges; (nl &5 03g cdpl & jpa iy JlsS
(5555 (slmosgs it aiSEl g e g bl wilSoly ailels
s o5 i e LS55 |, et slocKin e
aiten Sudle 5 bgie gl o3 glacSin gl
5 45 ol ailate S5 355 (108 sk 5
S99 Bl G b e pelS (B985 laSw o
558 slaosgt %o J b s — 505 5 8] 5, 3
b 5 pele 5l loKie ol ol oS 5 45 Aius dilaie
w0l 15 Sl o elaly g Sl e Cu g0
555 sl 5 Sadgisilh STl o b la s
A ] los,S 39 aibae

LoaS wxtes boyeye 5 Cudsa)lio oS 9z (955,50
e 9 00D odnley Sewlyg) —Omen (29w S
[20] wloass abad 3985 laSiw Lawgs

dilate (wlidiyen)

5 SErd Obmlydl Glagbiol (50 50 gy 3,50 aihate
saplvped Jlad g §pd o) oz )3 el (2
Slaise s dilate ol ol @8ly dogyl 5 olakes zoms
38" 4 By Jsb 457 14'0"E b 44°55' 0" E Ll ar
(O JSs) casl Jlois o6 38° 14" 0" N L 0" 0" N
saSiw elgl pgeis;(emlidime) ol eluln
=S RS g ce 0dd o] 4o pol> age B oy palS
Sl Jolts (565,53 slakiw | slasgorne adlare sla
275 (ol €55 6151090 5 (6595, g, = Slids]
TS S5 b gdsh gleeog 5 Glaaisl oo 5o —
b o Sad o)l 0o 50 oad 055 50 Capme
may dashis 65,50 b () JS8) ais o garial
m S (oS i Eedgniol 5 o) dsgazme D5
Sl g oo c0id 55,50 35k 5 Slaassl - (50 sl
L S wsle a5 casl ol olizel aiies jslie sl
GloSiw asgazme b abuS (G005 pnd Jln (S55,50
Ot Ot 1y 3l Gl s TS 0l 118 35S 50
loSin alex | cdsniol [A V] WS e Sl 0
JE STV N USRI SR
VoS wmsoe S |y elebe 378 (59550 dcgerne
lwd ¢ boddguiel (olmo Glaasil bl (&
5 LS 097 G550 sleasly Koo Lol iin
S (g5 AT ladSy) wsd oo o jslie slasal
maxkd ©)g0h by 0og e (pled o oS L (28
-JS5) wies evalie BB Ll 0500 S5 5 Sz e
5 beddsel (almo G, n plolr @y ¥ gl
g = 55 o Sl glaSel S b balr (S
S (o V JS8) [FO] wiloads sondy cud S5 & ygod
5 r sleojlal b lodgs 5 atlbiinzr ©jgen jin
(DY JSs) Sgd oo 0090 (59,95 BT L g ailolagio
S aule Jolds odes jabay dahaio ;o s sldaly



AeY RSP PO NUVIA B K SX 3N T S SO PN L SO VE o biae; oF oylad YAl

45714 0

44" 550 | i 457 14° O
2km
et Clay and sale Har
=S
| == Trnundarion wone
—_
[e»] :7-5- Gravel plain and cultivaced area
]
t = Young terraces and dashe deposites
] i
d e rraces
= | S A e
£y - Conglomerate with intercalations of sandsion and shale
I = Alternations of gray silty marl, sandston, limestone,
= - =
=] i.);-;;g Tome rdl‘;,{?;y']:""‘ and gray shale (GOM LMY
o gray o whirte limescone
= Basic conglomerate
=
= . . .
5 ] Shale and sandsctone (SHEMSHAKFEM.}
= =
(o] (“_-7-1 lTimesrone with intercalations ofshale and sandsrone (NAYBANID EM. ¢ quivalent)
g
% 5 Dolomite and dolomivic imestone ¢
£ ELTKA LML)
= Thin bedded marly limestone
j -
) | Limesrone, dolomiric limesrone and dolomire N -
~ | = N i " (RUITEH EM.) Alkaline granite |- =
) 5 Dolomite, calecarcouse dolomite and limestone 2 =
Bn =
= | = = < " — B
é = White and red quareeitic sandstone wirh shale (DXOROUTY M) = Granire = B
= = =
= 2 Aplivic granite {53 g
as o
= Cneiss, mewarhyolite, schist .
: wa Mishow granive (T're - Permian)
C’“ = Biotite, amphibole schist in association with gneiss E Mela gabbro, gabbro %
= =] et .
= and dioritic gabbro =
a Jé‘ Cneiss with saome schist and amphibolite Do FiLe and 'é
= B, mus, amph, quz, chl and sericite - schist dinritic gabbro B
== with some gneiss, volcanic rocks and cryscallized limescone =
=4 = Undifferentiared of metarhyolite, meravoloanic,. morabasale
é = metadiorite, schist, amphibolite, gnciss and marblc
(=]
= Mewarhyolite, mewarhyiodacive with acidic wall =
- scological and genceral e:y'rnl1u'|ei|
white and some grey crystallized limestone ——————  Major faule “‘\m"“ and drainage
= - Y A Thrusc faule
= = Metagranite =——————=liirst class road
i second class road W@ lown and Villa gz
ﬁ Metadiorite, dioritic gabbrao <~ Mine in operation
iz Mica, MNa-k: Sale, Gp: Gypsum

Bl sicc phyticic shale and voleanic rocks (KAHAR EM I Pre cambrian)
- Basic, uloramafic rocks, pardy serpentinized | Ophiolitc complex 28-31= Sample localicy
merabasale, green schist, meradiorite and marble CRETA-PALECQ




Olnl (ol G g (ool oy almo

Amsﬁ.'l.a olf.))s.‘;).‘v (u s(JLo.w Coww A ..Xi.)) é)L..s o)é ‘5L¢b&l.$ﬁ)| B )91.....a ASAT 9 L)“'ﬁ"f ‘CAAJMT ‘51.»..\}‘3 )| L5’3L"' (u:J‘ A\ J&.ﬁ
(o5 Cuom & %) dihaie glo S 9,0 sloog slacdguisl jI Slaanhd (o (wgme —sSJl slaSal b dibie slaca)ginl

00) Aoyl azlyo ()8 ol )0 Colsmiel (15ais; (& (B8 ai S 4 00) Laugle g 3, slaails b aidbiige slocdyniel (o
LG8 % Jlods = Jlos Cuos 45 390) S L (510055 Js vy 055 ,95 13 (7 9 (99 Cooms &

dibate (galym odas jsbas lacgobal aites oy il
Sy o Wigad o g Wl gz JB Syl ol ]
Ol 295wy S ooy elaly s 0 e
SoeST PR (Josbol ol 5l i S
JeSi5 08 5 5 Sl 1S ol e ay coall L Fe-Ti
@ S Sloged — e gl (I Y SE) wiloas
35,10 lacdgdal jo g in Jlghd o - e sla gutal
Ol |y (gatie (Sbiwz 50 0 8L Glaom,n 50
ad 5l edgaial ;o cone ok Fe-Ti sloonST aias o
"0 ol @blie i po oS wlead b cuilis 4
OhgFims bdsial plo 4 Cond laignial (pl gl
Cose cewyp Sype dbhie jo il (gyeS SluSo
Oy ozl 5 ol Gl glaling) (gsl ey gl
D (g e S5y (G digad )0 4 WIS (glos S
Jolss e () waloads gauals s 4 Sl 5o jl>o
(Dol loggd = e 5 2 = S sl la gl
oSt 5 Clbis 518 (o8 Gla gl olen 4 Eodsn

@5 b9y 3 )0 pdiged

@5y 9 o3 (G55 GlaSin degame I (gl paiges
39 Wz 0 @lme Glansil (b (pwyp 990 dikaie
“diged 5l gol dlaws o ol bl plate O jseas Jlgte
eSSl g wll Cerdpnial Wige Fe ol Citla s (gl
S oo 2 5 (255w ,See ablie 4 lp (Sojlea
O olaw ddgmrel wgad Foo 5l el Sl )
(SS20F, SS26H, SS20B, SS20M, SS30D) (Jlus aiges
Gogy 4 IS S olends i gl (S5l (n S
Sl oad Chxr glodl ooz (riwiiib 5 QL g
lsbls MS Analytical <, oKisk;l & ICP-MS)
O Jsaz) siad b

S S

ol dibate slacdgiol (58 Sen Gl ool

ngu sL‘bCA:JWT 09; &
SRRV 793 ST NCIN VOV PN e G WY IS COU SURRAT YCOW JOOF Y

—oS ol - Cudsn 5 biodlsnael — cudgss)



A0 e gnel LSas uld g JS S cend o5, 5050w

YF. . QLAAAA) A O)Lo.a.i: AR d.l?'

spa agl pe g adl Ojgon pe Sl daSen )
ObsSS lom 5 03,08 gais; L latidsnbel Sgal o)l
~ U Sl aS Wl o3y (2lE Gliwy, (ygelye 0o
S 5 Dol Rl (Jsmiel Jols i o oulis

(¥ I58) ana Fe-Ti gloasT g 5,18 2,8

Slgw,p ololy (¢ ¥ K2 aswe  FeTi
LJL’)'C 9 (5“'&“" Gl bXw U"‘ 0des gASl.: s@j&wj)i:_g
3 Solis g Jaebal job atiSs (235 13 L oS ates
ol lolwald Wglh o asie Olewald 5l glaie;

50 ailoads le )58 (6 s 0> B a5 aizies IS 950 S

G5 leysisl i b sl by, 4y pelabe 55 (5555 dcgezme (AMP) slacitgiol J5 Siw oloond 4325 mls ) Jooxr

ICP-MS § XRF) .5

Goes SS20F SS26H SS20B SS20M SS30D
Si0:(%) FAAY 00 ££10 FY XY 0Y.0)
TiO, YYY \ A 140 VAY \ VY
AL O; VE00 \ePY \EYE \END YVYY
Fe,0;* VVAY 10¥4 AT \Y 50 \YAD
FeO AY VY A Y LAt
MnO CNA <Y Y <14 LYY
MgO XY £5f AFA A2 1Y0
CaOo 4.7 V.0 AYE ANY 814
Na,O YAY YXY Y.V YAV £A
K;O A VAN < AY A0 \hid
P,0s X0 A\ AL - YY -0
BaO LY .. f .y LY N
Cr,0; .oy <. .0 Loy <.\
SrO .o f .o f . ¥ LoF LoF
LOI VYA VO ‘) VY s
TC A% S YY -5 .Y 1
TS oY s . LY C e
Total A FA AAVA AANA AAND GRS
Ba(ppm) \£Y YYYA YY. ¥ YaAY YOt A
Ce ofs a5, Y YVO VOYY
Co Y4y \RAT LA fYY 14
Cr \YY of va0 YYA Y4
Cs - Ay Vo¥ ) < YA - Ay
Dy AYY 4 fY \ihid £A \YAQ
Er YAS 0NY Y08 YAY Y. YA
Eu VAY YAf VYV Ras £Y4
Ga Y. Yoy VYA VAY YoV
Gd OA VYA ATRA \ni V0,+0
Hf £4 sy A Y AR
Ho Vof \AS < AY \ Y/EA
La YAA fye 1)) ‘Y Y NAVAY
Lu S XY 50 XY < YA - A
Nb YY Y Y4 \Y.0 Vv £0,)
Nd YEA FAA ‘WY VOY VAV
Ni YAY (AR vo ¥ Yy Ty
Pr OAY AN YAY AN VANE
Rb AT YV.Y Y YV £AN
Se YV YYA YA Y&y V0¥
Sm oMY V.8 AT £ V0PV
Sn <0 <O <O <D <O
Sr AN £-08 MY %4 ray
Ta VS Yy A \ VY
Tb A Fas 2N - VY AR
Th sY¥ X AT VA 59
Tm - XF A S XY s V¥
U - 0Y ) fY i - X0 Y/OY
v Yoy ) FY YV V44 V¥
W <\ <\ V< \ <\
Y Ys$ YA YYA YOA NAAS
Yb Y £Y0 ATARN Y£Y DAY
Zr yYY Yay 114 VA AYY




Olrl (olid (G g (oulid ol alone

O350 eyl e (> sonnn A-f

e gdal CodoriaSl — cdge s (& (XPL g9) e gudal Sgonl = Cuigm (& (XPL) cablite ool |55 oo gobal cgaul (o
PPL 15) Codgmsiol (puSg5m55l5 — Caigs (z 9 XPL 59)

S 09Oz Hlrs Doy ddhaie Sl o 5 yxe
S gmial Jols cwlis S5 L 5l S ol ailons
9 i sboddssST T ocldae s s sloged T e
Fe-Ti sloarst 55)lsS (28 S S olyom ay PS5
sl e Siw pl 5l Sy a4l coldS
—Cdse s S 50 ooydl owile (8L &gty (1S eilS
Sy oololn (&7 JS5) Wgdioe oy CudgiS]
Lo sbPeidl ipa culs S8l Gl ((gs8wy S
g oo 033D S (pl o i T e by, bocdl
Gloglis) (gelyy Colgnial (puSgmaldS - Cudgy
ey S50 a5 Al (6 s 4 (903 Elod e
o lS ol iy oS ol Wl 3,5 dilaie Clo
S olred 4 S gy a5 Colsn WL wilsjee
(g ¥ J58) siws Fe-Ti glansT s 35,155 258 sl
MgO & Cos (255 5 (ol polie Sl i lalogei

a5 o aseie olSle 5 w slayloges 4 axgi b as Ll
Sy €5 e L Gl o 0)50 dibte lacsidal
5 ol GloanS| Slis (gl loges 5 wiies oLSle

Wl Ojpots w0 5 adgl Dot oo Syl daSin (nl o
o35 S (g9%wgSon Slagewy luln 3l 90>
SboSs 5l B agl Ojgon a5 adyl jgonr w2
- g g oo 0090 Sw 50 00 juie g ool sl S
Gy Jlod slaglis)l o IS jsbay eisial Dgol
los i 039 p deg)l 4zl (gelin 9 (LB Sliwg,
Sy g dilog, 8l o b olpme slaauoil o as wiyls
L)"‘ 5@9&»&5}&:.& d‘bgs“’))‘ qum‘).: ..L:}...JGQ ol alo
(lasald ((cloggd — o ailiyen o S5 Lels S
oSl 5 5155 (22 S ol e 4 Sganl Suden
sl gl b ol o (o ¥ JS8) ass Fe-Ti
md A Wil oo o Aol o gy ojlal g o Jgerial
Sl KB Slwald s 5155 a5 by oslite 9
g diwd Aol Ojgo a4 iy Oganl g Soden SIS A5l
3 Fe-Ti slaansST ailoas Jgmbol SluSs [l jeS
5 decudguial Koo asle ledgais] Sgawnl - Cuign
CdgiaST - ey Ngd g0 0dd S (£8SS dls Ao
G 25z sl Vb G 4 (S0 58 b lacgil
2 @lme aasil o a5 Wyls seis, &b Gl sl



A-Y e gnel LSas uld g JS S cend o5, 5050w AEE

QLAAAA) A O)Lo.a.:: AR d.l.?'

soks ams jo NayO  pelS a5 0gd o0 onys NaO
KO (Jo35 g, byl 3l 5 ol codT L lomass 550530
9 Sdgm Sl Sl w5 0 pare (pl Hpax Silo Wlg o
laneST ol LSle jols ol Jole 5o el Jlawald
O W o Glis |y sasie Wy, PoOs g MnO Fe,0;
Ngy S P s S3gme N, baise |l (Fp oS 60k
Fe,05 oSt alb MgO  il58l b cadly jo aiyls Jo3s
L@‘J—‘ u‘):...su O 619 sl ails EOgrmo Ny, MnO 9
RSO TS ST Y Y PP FOWER DX P VU PN ES N

lodgy o3 (35559 5 GlayFs slaanls g oty

(]
L}
»"

AL,0,

CaO
‘I

K,0

MgO

ond wsu @l ol b as eolasl MO & coes 208
gy s TiO, w1 e polsl sl 32 0 5 F clo JS5) 55
st T10; a5 was o0 olas MgO L cuslis gogn0
ok Sl 5 Coall U plis — ool (sloaaST &y
S By, o MO & cos ALO; jloges jo abe
Slgoe fA] o Kan 5 SIS slizel @ a5 98 o0 ons
adgl Hoks 50 eSorm 5 sl Sl GBS (omlul 28 ke
¥y, Ca0 usT MO olidl Lol 5L oS
S Sl sks LS Wlg e a5 wms e plis ) gogxe
5 o5k adgl Uole 5o oS slagmiel 5 DS udL
Loadl mSgrmerdS 5 M0 plojen jols (rizmen

e

oz W =] r

01pF

MnO

3
P.O.
Y .
T T 1T 1T 1T 1T 71T 1T 7T

W
.

T T T T e
& 4 6 8 10 <

MgO

s 530 gl (6l MEO 58 & o ool (sl st sl logai ¥ IS5



O350 eyl e (> sonnn A-A

800
B =1
700
600
500 =
Ba w0
300 |- - [ ]
oo - -
&)
100 |-
" 1 Ll T T I

" =]
Cr 2o}
m
100 =
n
a
; T T T T T
120

Nb 6o

Ni sof

MgO

Srh" - - L

300

100
| |
T T T T T
80
L]
|
Y o
T I Ll T T
10
800 = .
Zreoo |
400 j=
n
H 6 ¢ T
MgO

sy 3590 S gnial 6l MEO sS4 cns (23 polie Ol i slo loges & JK8

e Glsld Gt adsl Sl )0 st oo seie 5 (o)
-0 amslS L] e 5l g 8 S ST ok b s 5
Solo Olxs g oyl T 4 ey 6,18, V jaie 0gb
Nb, Y ,ole [V+] atiwn ol — sal glaans] il
awd S el o (HFSE) YU lawe o b yolie 51 Zr
ol aS Ll 5lasyls Jg3 saig, MO oS iolydl b as
Slade ol b as conl ks iz 55l g4 5l olie
cle @ 00l polie 0gh auls gl jlais 51 MgO
aleS Lol sl o wily ced sl (oe SELL
P TGl 4 b Jlixl 4 o) cnl 5l aisd oSl
BB 5 semiel sy Sl sz @b Sl

[1] 95 e 3 ]

6L°¢5‘l5 LW 5o MnO 9 Fe,04 oS d)..a.o Jesven)
S 5 amsge s |y (Joi Wy, e g $O92e g,
St 4 Br jolie .l cusbl S5 ol b oSt ol G juas
Ll (IS > o andl aijls Jg3 saig, MgO l58l b
ST Jade rals by aiiie § i g 55l olie )
Bwls 5l L3l wlgs oo ol &S wiyls cil3dl sase, MgO
@LQ.) J}‘).A 39 ).oL».c L))‘ cdale u,w‘)ﬁ‘ 9 d‘o)t‘s wg
O,lg yidiow o090 5Ll 4 axgi b polie opl all jels
J>e 50 el Jhwald g Cudgn (92 2la G LSl
L'V 4 Cr, Ni jolic ailoas K g Ca piils jobs 51
Slpls 51 as bl 5l as wi)ls sogre saig, MO iuls8l



A-Q e geiel LS5 Ll s g U5 S o 6, S5 K \f- -

L)L*M) A O)Lo.:.t AR dl>

yolie ol Sab g (WP JSD) ais wgldl le
5 Yb (97 oeSiw 35U (SB polie (Sad 45 g 035 5 ok
Sb 5B Glee 4 Co )8 vy Sl e Jlaasl 4 Lu
golie Oliasd Joges [0 .l alieS JKiuls yo ol
ol b swsildl laaiiy ol @ oo jlrigy CleS
"3 Ty 5l Ly beaises i (EMORB)

Grb Sacgrial ClaS 5 06 (S jolis Slpis o oges

olake
4 oah Jlnigy b (S jolie Dlpis logel 4 a2 g L
et ey Sy dibale (el sladisel (g S
Sow b (SB ole 5 wes Gilse oS Slls
- o (HREE) 5% ol SB yolic 4 conns (LREE)
ool 38 (Slsiol (gladigei wims o LS Sad

5 35,105 Bu (g )lial co 008 4 0ol (6551 bl

@ U g wiis Glazio (5,0 glaadhl alie olerd {
slaii, ooy goad s slacdlil slassl Sl L:).a.:

(o F JS5) wes oo plid shie (gl

L oo
’ Amghubolre # .
L,‘_'J | "":" Amphsbolie ” Asnphsbolie o
]
* o0 b . . ' .
x L] . -
| Rl L) '.. & w0 ij. '.. .l - ..l. :._.
3 . . .
£ -.'i’ A s: . i }'\.‘ -~ :.o:' . i - ;'t';""tl
i ol v N wad H Seufelr e ol 0. “paee g L =
: R A Tl A B I e L
. . 4
3 wr :’.‘“‘;;0 i L] H
!
L L L L L L L L L L L L L L L) ail It : M A P I
CoRtbBaTh U N6 Ta K LaCePb Pr S P Nd ZrSanbs Ti Dy Y YBL 1 T TV A T T Y E T T T EI TR S "
10
Amplubolite @ . & 1 -
Rholste (@ s — (-
' Comendite + Panteller e sT Y
s S
Rhvodacite-dacte ‘e - o ”’l
4 L}
€ . - Trachyte - Q " "'
g /P = Z0.1f \lgneous,
g Asdese /3 S = e - )
- AL Pronolue Sedimentary | K
Sub-Alkals basaly ‘e
Basamite
& ’. 7 L’:::I‘:ﬂ‘ﬂ' 0.01 .-\mphihulitc.l
Amplubolite B 0.1 | 10
ool Ly t ﬂi P S S ; T
ZuTiOy 000155 30 100 130 200 250 300 350 TiO:
- Ce, ppm
1000 10 247
e Amphibolite ® Amphitulitc @ d
- Active Continemal Margin
- 15~
z
< - 1F Th
= =] s
=
~'m  Within Plate Volcanic Zones
L. [ ] -
L
L
Amphibolite @ 0 " % A ) t } }
. — 10 ' 100 1000 . ' 2 ! 4 3 L
Nb/Y s ppm -

sl (gl adgl 4isS s EMORB coy,uiS 4 oud jlnigy oleaS 5 500 (SB polie Olyis lalogei ~0 5 o ol # S5
€9 ot slp Ce a co ZITIO,  Jloges —& (Ti0; 4y Cand MNO loges o gariol jole S £45 a5l — L gy 0 0,590
S oSl gy ] bl a5 ZI/Ti0545 o SI0;  jloges —z «iyls 1,8 clil 008 )0 ladiges yiios a5 laeudsuiel jole Ko
Gl ND/Y a4 e THY 5 Zr & cens TIO; , Ta &y o Th sl ylogei —¢ 5 ¢ iz ool olild Sa 55 5l boageraol jole

s I lamio (5,8 glacdlil 0 S s (lsiel ladised i il el a5 b il SS



Ol (ol (G g (olid yoly alo

o350 el e ol supnn AN -

-‘;)49 JJLA-AJ‘)J ‘) u‘ysn @}Lﬁ#u&.@) Uslﬁ.h.ﬁ (5Lboliﬂ> o
5 00,58 5,5 [VA V] 5,5 S oo ) Sleords slo
Ohysd e U sl oo o b logad cpl Cnn )57 Sols
Ot K S i Sl e g sewad slacdlil
Cns SlaS jolie wlulp ous SIS gla,loged 090
Oy e s glp ol ol bl glajlosed 4
s wsle gy Hlael ladlil 5l slacgame 5Lle
ged ol yolie ululy waS SIS gl loges
ol leaiiy cdlil ol jole pond jo loo s
S8 gl gy ol 3l DIA] as)ls G’W—‘ sl wgd o
G slacdgaial jole K JuSis 3lope; e
x» O oolawl uL.‘o.S )ADL&_C L}"L”"‘)J Lglm)bw )‘ L}ALOJ-HJ
] Ta & cos Th Sbgs goas S8 loges a3l
03 S0y 3 gy 0,90 dklate (dseihel (ladigas
= logad bl (g & JS) wijls )8 Glasas 9,0 o5l
2 Sdgdal Gladiges i g L glgl oS las
9z 7 s Si) wils I3 glamas 50 glacdlil oS
(&

Ca.&‘é).g

2 deegyl azlys pE 0 @y eleles b slacud sl
ke A 93 Sy93p e 5 g plnl wpf Jled i i
a5 Wlad )5 18 655 e Olnl g Gl T guie B
~Cur sbedgaidl g4 5 base olymeo Olalllhas ulul
(2 85wg S Slalllae lul il so oy gl gd g auily
e 5l el 05,5 7 5l JSane adlaie slac)seoal
SRIRCOWPOCTY IO PUNK S FYCO POUV-I4 IR CIPRWEY RGO JO
"0 BCsiel —uSgrmstlS - Calgn 5 skl
odls Jlomigy (S job yole Ol Jloges 4 axgi ol

SlasSll Jloged 1o (o) 3550 allaie (lgiihel sladised
¥ USE) Wl (s5lge g, Loy adgl (sandsF @ ous Jbrigy
Ba cute ylouial dibie slacuyeial oS ol o (o
WJow Syxie polie 51 (S glye 4 paie ol &5 )l
Se sl oml sleles o (ST e S g ST S
Gl [WV] ceslooga; boongygs (owsildl atug
slcdsasl I S5 slp Ti g Nb, Ta | casin i
e ey cnl 5l ols vgzg adgl (galsS a4y Cos adlais
5 Glazmas 9,0 oiuls 4 ole o |, Ta 9 Nb oYL
a3 VY AY] ols Cos gy 9590 Slodigad gl 2ilyg,8
a aly sl Jloizlay S ol 0 U 5 Th et s
USE) el iy g oS a3 L olSals sLoSLe oS 5

(of

locadgaiol JS85 (laSlo i lugyao Ll 5 J5 St (g0
31 mn 950 dibie glacsiel jole Shw (s sl
ool ol [VE] 0 oaliis] TiO, &) o MNO loges
-5 €99 3 ibe 4 b ails 1,30 jole S o giel
S gial ladigel dad loged (pl 40 Aiwd CoJgaial
E5 et Slp (S P USE) wylo S8 )3T (g0 S 1950
0903 3| (w0 890 dilate slacutgial ()3T jole S
ool ol a8 [18] as solizd Ce & cars ZE/TIO,
(&7 S5) 015 )18 Uil goyind s loaiges iy
hlids oSl lasgaze [VF] 059 o sk @
lSle S 5l il 5l eaely 8655 slends oS5 L
@Sl sl s plSle G o1 6ol ol
5 isdsd (I lo (alls (g slag e Jols
locesniol oleSle gy eend lp Aln S5 ,50
Zr/TiO; 4 Cas SiOy loged 31 cwyp 9y50 adlaie
ole Ko gy il ol oS V0] ab eolinal
sl,logei (z 7 JS0) sl old8 s g5 5l e gurinl
slajloges Ojgotr oleSle (SFlogne) e SIS

ol d..Jy lebl&.?lao QT 5 aS ol ‘S,L.Q.Mu O ulf_,_:u



AN el LS5 Ll S K o o5 S5 V¥

uLAAAA) A O)l.mi: AR d.l?'

and gabbronorites in NW Iran: Geochronological
and geochemical constraints”, Lithos (2015) 266-
279.

[8] Asadpour M., Heuss S., Pourmaafi S. M.,
“New evidences of Precambrian and Paleozoic
magmatism in the Gharebagh intrusive”, NW of
Iran, Journal of Earth Sciences (1392).

[9] Kocak K., Isik F., Arsland n., Zedef V.,
“Petrological and source region characteristics of
ophiolitic hornblende gabbros from the Aksaray
and Kayseri regions, Central Anatolian Crystalline
Complex, Turkey”. Journal of Asian Earth Science,
25 (6) (2005) 883-891.

[10] Wilson M., “Igneous Petrogenesis: A global
tectonic approach”, Springer, Dordrecht, pp. 466.
(1989).

[11] Pearce J. A., Stern R. J., “Origin of back-arc
basin magmas: Trace element and isotope
Back-Arc Spreading Systems:
Geological, Biological, Chemical, and Physical
Interactions (2006) 166:63-86.

[12] Edwards C.M.H., Menzies M.A., Thirlwall
M.F., Morris J.D., Leeman W.P., Harmon R.S.,
“The transition to potassic alkaline volcanism in

perspectives”,

island arcs: The Ringgit-Beser complex, east Java,
Indonesia”, Journal of Petrology, 35 (1994) 1557—
1595.

[13] Zou H.B., Zindler A., Xu X.S., Qu Q.
“Major, Trace elements and Nd, Sr and Pb isotope
studies of Cenozoic basalts in SE China: Mantle
source”, regional variations, and tectonic
significance. Chemical Geology,171 (2000) 33—47.
[14] Misra S.N., “Chemical distinction of high
grade ortho- and para-metabasite”, Norsk
Geologisk Tidsskrift, 51 (1971) 311-316.

[15] Floyd P.A., Winchester J.A., “Identification
and discrimination of altered and metamorphosed
volcanics using immobile elements”, Chemical
Geology, 21 (1978) 291-306.

[16] Pearce J.A., Cann J. R., “Ophiolite origin
investigated by discriminant analysis using Ti, Zr
and Y.”, Earth and planetary Science Letters, 12
(1971) 339-349.

[17] Pearce J.A., Cann J.R., “Tectonic setting of
basic volcanic rocks determined using trace

S5 ook 45 035 (sjlge slagSll slls anlllas 350 adlats
o6 yole 4 cod Sew S job yole Sas 2 s
2L ol ol (Sas e Eu Jlgl w8l S S
i S ol palie Sut La sy S S5
watin in Jbgl Ba cuie Jbgl Lu g Yb L8
3,10 (pl der a5 Ta g Nb (oYU 54520 3 Ti 9 ND, Ta |
slamio 49,0 glacdlil alin olerdsss sla Sy Sbe
blyd owyp 9 S S (oed 4 29 bbb
oS ) Sl dncudpmmial oS5 LS legisiSs
oSl 53le S o 0399 31 Lo b cdpuialyil g5
ol 5 ISl e b I g 5l lacalpmial

il or lazmio (59,0 slacdlil (Sigiss

&l
[1] Stocklin J., “Structural history and tectonics of
Iran: A review”, The American Association of
Petroleum Geologists Bulletin, 52 (1968) 1229-
1258.
[2] Alavi M., “Tectonics of Zagros orogenic belt of
Iran:  New  data  and  interpretations”,
Tectonophysics, 229 (1994) 211-238.
[3] Mohajjel M., Fergusson C.L., “Dextral
transpression in Late Cretaceous continental
collision, Sanandaj—Sirjan Zone, western Iran”,
Journal of Structural Geology, 22 (2000) 125-
1139.
[4] Shafaii Moghadam H., Stern R.J., “Ophiolites
of Iran: Keys to understanding the tectonic
evolution of SW Asia: (I) Paleozoic ophiolites”,
Journal of Asian Earth Sciences, 91 (2014) 19-38.
[5] Khodabandeh A.A., Aminifazl A., “Geology
map of 1/100000 Tasuj. The Geological Survey
and Mineral Exploration of Iran (1372).
[6] Khodabandeh A. A., Soltani G.A., Sartipi A.H.,
“Geology map of 1/100000 Salmas”, The
Geological Survey and Mineral Exploration of Iran
(1372).
[7] Shafaii Moghadam H., Li X.H., Ling X.X.,
Stern R.J., Santos J.F., Minhold G., Ghorbani Gh.,
Shabani  Sh.,
implications of Late Carboniferous A type granites

“Petrogenesis  and  tectonic



Ol (ol (G g (olid yoly alo

tectonic setting in VMS environments”. Economic
Geology, 97(3) (2002) 629— 642.

[20] Pearce J.A., “Trace element characteristics of
lavas from destructive plate boundaries”, In:
Thorpe, R.S. (eds), andesites. Wiley, Chichester,
525-548.

elements analysis”, Earth and Planetary Science
Letters, 19 (1973) 290-300.

[18] Perfit M.R., Gust D.A., Bence A.E., Arculus
R. J., Taylor S. R., “Chemical characteristics of
island arc basalts: Implications for mantle
sources”, Chemical Geology, 30 (1980) 227-256.
[19] Schandi E.S., Gorton M.P., “Application of
high field strength elements to discriminate



