[ Downloaded from ijcm.ir on 2025-06-28 |

FOA L FFO amio 1 AT 5l pgms 5)lod (o0 Comy Jlo Y

""39'“ @49;9.14 AL 90%0 M 9 ML" QSL‘b‘-ﬁ.’."’ cs'°*‘*’9s) 9 cs"*’l"'““j*‘” D P
LT 30 29250 SO GL (gomds () 1 9 Ok
(oD iy o 9,5 Blows piol e (g3 5 Lo

e i egy oSl qosle odSCisls o aolid o 05,5
QYITITE 2 oles s QYT wallie il o)

wlond 15 (oeel] 5 loeeslesy) Sauds 5 Sdle slocls orie odl slocKin j1 wigll 23] (sdegona ounS
sleul] § bewle auud eVl g o8 (ordleygs S clwald 5,1sS sla SIS glls aibie slacall 5 lbewsls,
lacull g jloclle;g g locllilamgairagll ¢ locy g9Suge —6,8 ~lle,g slocsleSy 4 (wlid IS S 5 bl dilate
Sy 5 S slocell s ool @ (olardsss S 5l 5 oy gsSuge -5 8 - lleygi 5 o5 lopylleysi glgil 4,
L Sl sl g adhaie bl bSOl b 2olely slacShls a5 wins oo lid 59.50e 5 )5 )lo (slaloged \Dgd oo pund
—Sal asiwe ol Sol 5 eyl Sds slacSols auas o LSis | oKl o 0095 lawlgas b Sile slacow ;500
Spse1s- Grss 1-Prpos) wlewedl o g9 5 el o5 cuS 5 aiud eyl 5 cutly « olls- Sal Sile slacsSls
mo2 b b Lol el dacsleSy (o aitee Angz g Alps ol 5 4 oS ied] 5 bl DS el oS 5 (Almgye-
5 CogaSwse (y (G0ymS o ddlaie (5Lz;;‘..,.l.ﬂ g Lol [0 vazge wiw e Ny o LD g0 4 Sl G,
2 aits Ce 5l e g9 5l el (o 09290 lacud¥T g culidg nnm ool )0 39290 slacesn 0 S oo 518 Cudgdl
Ti Ta Nb polic ;o SgSie slologei (59, Sele ljme (laSiw § Sdlo «Sdd slacsTls olosisgiy Slo oy ol
o o LT et il S wimo o i b gié LREE 4 LIL (K, Rb, C5) yolic ;s 5 Sob s HREE , Zr Hf Y

el 31598 Lo

ey ¢ saioly £ el U5l js Ko ‘W.L/"w[o.il (SO0 i guals slaojlg

Bgll Sigigh acgomo Migh oo Sis ool dacaileXs
Gl 00l &8ly ol s — Zaiw (95 4O (ldes g o
) dels SlSle g5 w0358l S USE Lo () USE)
(5&..\..55.....“)5 o il Seds 60}‘.\? A W1 60}‘.\?
dacoil S5 goniile Seds sleSle Y 5 adsyd)s
@ aid S Oieo o s lo wlol 5 [Y] Wles 5 5
ool a5 el oy Laseie Y] 555 SIS 59, U-Pb i,
d99>) SVsb (Sloj 50,93 o Job 0 Sigish dsgerne
A g Bl aS el eog 30,5 Jb 0 (Jle ek VY

dodilo
bewlS b oSy Sl 5l (bl s elsy slsib
@ Colayl cb jo Lol oglis g atsls g0l calls
a5 Wi o S5 olin 5L slacdly V] oo
Sy Joloo (Sza alali p 50 518 slge 5l o8 slaleSle
93 (oiber onl ST )0 Weh gl algx (Nsies odied
Wy sly psY slad 5G5S, 5l o wigh e J5is Sl 5L
S1asS oo ool 2 ) iy Sz Gl 51 Gl eyl
sl 4oy gl gahts sles py a4 Jeloe opl sles

mametist64@yahoo.com : Sog iSIl Gy = AVV-AYAVEF - 2 5L - AYOPYFOOAN a5 ¢ Jghuunn o0y gi *


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

Ol (ol G 5 (owlids yols almo

5 309590 318 «ay0 5155 by Jold lavly a>
Ly o (p s a5 55 Gl (gladigel 5 «udsiige 3,158
e Jols wins o olas! 595 4 acgese oyl jo
(@ lwals JSIT ol Sotn ol Sopige b
"l s il g lae sl el S5y el S
5 OV O o el w0y Sl el Bbls o o
b oaie oSS, @ ol 0 5 W)l 3500 Gemdse
5 (AIYJK2) 009 S5, (355 B (Sy90 9 sy 5S>
Sible )3 Gds; G FeSE U wde ool L oo
Nghoo ods MBS 5 Ol 03 SOU Gezen
S 4 o2 dihaie (0 0920 S8l STl (Y USD)
3 Loy SHB) Bble (B 50 e g Sl Gl sla
Gy sl goims i 45 wiles,S deki Lol S5y
SaSis Cwlacl S5y Sl ) S Sl
ozl o b ablin oS ol cigll 0355 sapl
DY 500 Gloss slocald 4 a5 Wil g5 - b 5
a5)lke Wl (4Bl 0 99290 (155 50 (S pslme oS
5 e 20,5 Gl ulds e oy oS ST slacs s
0555 SleSin el oo Coilod o jellail -y oS
G4z ,0 b (Sudg) o)lad) 9> 59) o5 sax 0 5l 58 slamt
dilate )0 (Codsil S - Glsd Colsetel ojlus; a> 50) Y

..\45...4‘50 o0

ES e il SlacSin (5 g0r 08 g 25 5 5
loas JSas el S8 ol 5l w9 i sl
s S (oS gy 4 AF] (g2 i Ktagy
D] imen il s 0,00 009 23w g
Ailos,S cwyp |y adlaie ;0 352 g0 Soudd 5 SC3Le Sl STlo
S cord 5 LUl (condgs) ooz crl 50 Js
ol o 1A ilesgy Al 000 yieS oyl (gonims  Sis
gy 5 GRS )y 4 &5 sl ol Baa ey
oand JSi5 Sl Sl (pond (o) 5 S97se AUl
12300 Gl ]

alio (owlied (103 9 (2SR Coxdgo

s (FortS L ey on,5] S wigll olKiuls L s
, feo Km® sgu> gobas a5 ol 3,5 Ggim oy
O olpl oy 50 Sl ooy pl el 00,5 Jlail
035 @b Jd 30 5 QB g g Sblal (laen (slojeds
o e sadhie -[\I\] ool “-*-9)5 I3 Ol e i
2t s Erb AT LAY oL lash o
Gl a8 18 JLETE B0 BYE Y LS ol
L S 5l loomnd b ongs cnl o VY] () Jss)
dihie il slaaigel Wsd o 0ud 55h b go] S 3

SSaw g Coy998 g Coye Rl gl Rl ¢ Jall

Recent aluvinom

- :\I\Iunili.n-d gramite

and
schist
e schist

. A |
>3 3, .~
&3 : g l%li

’ )= |
Yoo
Vi

};ﬁ E —

3es

D et

lusite-garnet
sillimanite schist
[——Shale-Slate and schist

as8) a9l Ssgioh (saegemme ool ool (mlid(pn) (AL (@ (Ol yow gakiw (19) )0 (o) 990 (Sablaie Comge (Al Y JSS

D] 5 ol b (laen (595 o V:¥Oe o


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

fEY ...mwwjdﬁéudu@longwu&wwm

WWAY Sl oF o led FY al>

6L"°C*‘-:J-.3.T g0ty (0 6§ Coms 4y 90 g 0,0 55,15 dilaie (0 Woll 0045 10 35250 o pdle)s8 (SlacusleS jaois, (! ¥ Sl

ol 50 0950 (K sboasly ihawly us b Slo (gloc K
ay9299,500 a9 9 plS 9 Rl sl 5w le acgerme
@ e ;0 gl gl Uy 5 Cuyms 5155 (apms
8l glle a5 Wgd oo 0 Sloog Ctl b g 0, S,
Ngbor Sudgm g (ol (S gmaidS RRL Jald
dos 8L (5‘)“5 (G005 4O Og>g (_gl.aj).glf (Y S
—oaips S sl SIS g 00 Hladils 9,0 ¢ Jleails IS
Ciant e 42l p90 (5 52lS 52k Joli e 5
o Slagil G SIS L olyen el oS lade
5 s GBI R &g Sl yTs BT ablie cl o
Ngboe ond wilsyea (g8 5 andle o Sl LSS
5 s S (nl 8l ey 50095 (Y USE)
ey 5l assle o] geates JSis Lol sla S
ms0 ol 5 3,188 5Ol (28 GBS 5 (S gy il 50
Jels Lol ol bog,gms 4o (oPUSE) wsl
5 Cagm (mSepm S ke 4 g Jsehel U5
3 CosSsialf gl il l] Jol e a5
b lolSs dess (s pmdyn sl ol aslons JSis opdle, g5
Ol Pl ke 2 el Sl aad g jlodils axg o
oy oo Sedd sl S5 S 5l sy 0 s 4 b S

(&Y JS8) (Ca)9205,155)

e o A A0 S des (gddlate (o Woll (godgi ;0 D940

SLRE-1T)

Wl Sl aiged VoV dlawy olimo o pw,pn b o
aoie loes L ey ofiils o oyl sdiges 0+ 5l &S
Sl ) aiged ¥ aiid S 18 (cy 2 9)50 9 WS a5 SL
F g loall l dges VodocileXs 5l diges 0 «Sdlo slo
ooliw,d LS SGS e85 1 a0 Sdle e S 5l digad
oyt 3y30 ICP-AES 5 ICP-MS (gla_is, 4 b winds
wloass @I VsV Jgaz 5o Jols b a8 i S )3

Sl Bl 5] e ¥ 5 ol 51 i 56 alaie ¥
TS (e olse (5518 Dlaniod 3 e dp (D305, (oues
SX100 Joo slabais gowijloppn, b b aiod coliw,d
Torr ,Lzs VO KV 5Ly L 4 cansl,d Cameca &5 i cs-lu
ol 3 NS I3 yp 090 el Yo DA 5 ¥ XV
(@i ¥) Coism (ahi F) cilf sl S b,
A) iy sl (aadi A) M 052 (4l V) o ggSiasge
Sladsaz) 98,5 8 ) 950 (4l Y) ooV 5 (abais
5 AX ¢ ol il gl l38l o5 51 oolizo b ppes (5
Byl 3 o 5 03Y (5,0 905 Mincalculation

SIS
=S 3 Glos xS b wigll cllen 4o 3sz g0 sl K
ol acgozme ol gt o Jolds 1) Sadld b Silo (slo
el el S dauly w> b Sl sl ¢lsil
0 oS wiied 5,5l slrdS, 5 Sble slacSyls dacl]

w2300 Wil (o)


http://ijcm.ir/article-1-226-fa.html

Ol (ol G 5 (owlids yols almo ks (Bl (5 5 FEA

[ Downloaded from ijcm.ir on 2025-06-28 |

Sedd Sl sladiged ICP b ¥ Jgue Agll Sdle sl Sl sleaiges ICP-MS mls Y Jgue
Sample[Ba-Mo-6| Ar-4 [ Ar-14 | So-3 | Pa-7 | T-5 [Ba-Mo-4 Sample CH-14/ AR-2| T-11 [ T-10 [T-102)] T-7 [ PA-9
[ON{IX¢) el 905 Coye05 ) Coyed
SiOy | saf | vyg | £V [ VYA | VY Ve | vyg SiO, | YYA | YAY | 0O0A | ¥95 | 0-F | FAY | oYA
TiOy | e oh | ooy | Ny e | oA o] ey TiO, | VA« | VEY | vvo | voe | vy | yys | axa
ALOs | yye | vge | WA [IEY YA [IYF ]I ALOs [ vfa [rog | vea [ ava | ver [ v [ v
Fe,0; VYA A VAV PN e VYR A Fe,Oz | ave | AVE | YXY [ VWY | YYA [ VWY | AeA
MnO | <oon | oo | o f [ oo ¥ ] oY (o] o) MnO | N0 | <NE| A | x| x| xY | opnf
MgO | -y AR AR AR AN BTARE BRAN MgO | #2Y | £YA | EYE | £AY | V-9 | AYY ¥
CaO | v | -3¢0 | <AF | VoF [ V00 [-F3] -¥0 CaO | Y | 90A | 3% | A¥D | AYD | AAD | #)Y
Na,O | vy A Yo | fe | VF YA Yo NaO | ¥y | vy | vf | W | w | vy s
K,O I\ i\id YO | $NY | FVe | S8 2YVE K,O YY- VY | A | s A | ey | oYY
P,Os Y .9 - A LAY e e P,05 Ya v | oexe | v pe | ps | o
CraOs | <opoy | <oy [ <oy [ <oV [<e <6y <oy CrO5 | oo | opo¥ [ <epr [ oS | ooy [ et | oo
Sum | 4o WY | A ARy | AFA [ ARA ] AsYF Sum | vy | Ve | a4y | Y | avf | 00 | a5y
REE (ppm) REE (ppm)
Ba Yf- 5. YE. [ ¥se [ YYe | Ve | VA Ba fv. | 1a- . v- 5. e | sA-
St v i A R S AT A2 B S B St L fve | vye | fa- [ WVe | Ave [ YA- | ¥4
Z2LNN IR . W R 1 S O N S 2 A AT Zn | AY | vy | vy | ava [ vy | har | A
LOL | vy | AW\ | VAV | -0V | XY | -AB| - AV LOL [yya|.ov| -na | -vA| a8 [0 ] 10
Ag | 9 [ v [ 5 [ ][] < Ag [ v [ < [ [ < [ < |y
Ce | wWe | Ve [ YEE | SY) VRV | YYS | fY Ce [ avy [vaxr | avs [ e [ vay | v-x | vey
Co V0 0 v ol va |- oWy Co | YAV |Yss | $58 | SvyY | f¥8 | 5 | YYA
Cs o) Yoy | ey | vy | v | YRV af Cs Al ss | ey Ve v | vE [ e
Cu V) A 5 W[ v | A \E Cu of | vy 5 WO | ve® | oY |y
Dy | .. CF LYYy | yvs | vet | gy | Las Dy | §£%- | YAS | QY2 | YA | ¥8Y | YAA | £29
Er VY- XY L AYE L VEY VAT | YRV - of Er [ vy | YAA | FAY [ VAY | VAY | VAY | Yo-
Eu | oy | v | oy | oy | 8 oY exy Eu [ V0) | VoA | YA« | VEE | Ve [ Ve |V fo
Ga Y vy I8 wol v [ va |y Ga a4 | VA Yy Y. Y. a ooy
Gd | vpa | oy | YYs | YAS | Vs YV | AA Gd | o)Y | YAY | 30V | Fev | vAY | £¥Y | £A5
Hf 3 Y s Y 3 Y <\ Hf f s f Y Y Y f
Ho | .ov [ <. o] «fv | <0 | ¥ | AV| NA Ho | -AY | - | Yae | oo | o | -vy | AQ
La AN CA YN Yy | ove | aa | ef La | vsy [ o | Y0 | AF | ay | v | £y
Lu A <ol DA A AY BV | A Lu | YA | -XE | -8 | -y | oxy | ¥V | xo
Mo <y <y Yo <y | <y |<v| <y Mo | <y | <y | <v | <y | <y | <y | <v
Nb y O) f. V4 A | s f Nb Yoo A0 1 VY WOl
Nd Y0 R R S A Nd YE | vEA L oYY [ VoA W | o | oY)
Ni <5 <6 | <6 | <06| <a]| o $ Ni NERZ YV [ ver | ks | vas | vy
Pro| v CAE | YA | e | Vet vy | -va Pro | #AY | SAY | VOY | Yys | YOA | YVE | ASO
Rb | vy 0. | Ay | Y.d | Vo) [ Yoy | Ay Rb | sAY | #-0 | §0 | YY) | Y80 | VY | YF
Sm \ Y YE Yy [y | oA Sm o | vy | Ax | vy | vy | voe | oy
Sn O [<veeedl VoA | AY | s | oYY v Sn s v A 5 y Y 0
Ta Y OAY | VX | ey [y vy | <0 Ta Wl Al v | e | s | s | oYY
Tb CEE | e | x| fA | exs | s | 0T To | v | <oV | V00 | -s0 | «5F | cp5 | L VA
Th OA Y Ao | | YA vy | v Th sl fN | RF | ca | cA ) 3,4
Tl <.0 i3 Y < p<en] 0| <-0 Tl < pl<ipl <op | <ep| <tp|<-p] <-0
Tm | .y [ <opn| cNA | ] NE | Y| ey L R S R N IR A R A I S N I A S T ¢
U VYS | YEO | VY | EYE | cA0 | YA c AN U VRO LAYy ey | evy | ey | oxA | Yy
\4 0 <o VY ) q o A \Y% Yad | VaY | YYY | Var | oy | WA | ey
L <\ I e Y \f A <\ A\ \ <\ Y <) <\ <\ \
Y VY, YA | Ve [ VY | VR YAV oy Y YeY | Yoy | ovA [ VaA ] vaa | Yea | YoA
Yb \f B \ Y Wl Y, 0 Yb Y W Y VO | ve | Ve ] vy
Zr | vaA | W) | VoY | OAS | VA | YAS| YY- Zr ¥

*
3
—*


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

AR

WWAY Sl oF o led FY al>

Daone [\¥] Kolmozero, Kola Peninsula :G1 «,les )T :AT18 ¢ ey 5 3,50 3blio 5 &6, 8 sladiges o5310, 5, 5Ll ol ¥ Jguo
D] Lilghwsy Delaware County :G3 [V f] WLl Jlus Vally:G2

Sample @ 35 o 5l glewsy T dihate 51 logslleygs —co)8 cosley Gl G2 G3
Si0, YV YA Ya,A4 AR YV, ¥ Yo,q0 Y70V Y&0Y
TiO, e f o AY B e A e
ALO; YAy Y50 Y.V Yo AY YeNY Yo V- Y.
FeO VY FY V58 VOV VEF) V0,0 VEYY VEYY
MnO YAAD Y)YV YY VO Y5 EA YV YV Y Y5 F
MgO SAY SAA - Y4 10 < ¥V . OF e
CaO N0 - A BN VYA . ¥ .55 YV AA
Na,O o R34 < 0F a1 - - _
K,0O oo VAF L Y¥F oo - - -
Total Ve 23,Av ,v7 Ve iL¥2 A9 VoA

S ol Lol e
Si Y¥ e Yt Y YAY YAA YAA
Ti e e e e e VE e
Al v 130 139 Y. Y 149 Y)Y
Fe - AY - A VY - A V- f - Ay - AV
Mn YA \EA \f5 VAY VAf Y A4 Y AYA
Mg o Y Y ) - OA BN -
Ca . F Y -Q . .Y 1+ OA Ya
Na oo oo “ oA oo - - -
K oo L oY oo - - -
Total A YAy A AN Y,A9A YAy \Ya
NS dilate slocuTsn 099,50 Ul @l Fsuz
Sample SiO, | TiO, | ALOs; | FeO | MnO | MgO | CaO | Na,O | K,O | Total
YYE | AL | AWYEY | YA ce0 | oNY | e8] cNY [ Ay | af)Y
u.“J.»’I (Go5) YYNQ | Y2 AV YY | YYAE | - f AY | Y NY [ 8 | 007
AL A BN AR R A AR A R T N T A B L A Y T IS Y
SieeSTY Galal  layssls lude
Fe/(Fet+Mg) Si Ti Al Fe Mn | Mg | Ca | Na K | Total
- A4 YVe | o d | WYE | XYY | e | ey e | ey )oY | AR
- A4 YVY | o | OV | Y | e | ey e | e Yo | YAY
+A4 YY- ¥ V74 yya oo CYE I TR oY VY YAY



http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

Ol (ol G 5 (owlids yols almo

ks (Bl (5 5

o

0,00, 5 Loyl Bl 3l CugaSinge (Ld3l0 5, 5l b & Jour

Sample (Ar4) JocussSwse )5 —orlle o5 coileSy (T6) Jlocy oSy culy]
Si0, fO,5Y FOAF ££YA £5YV £, £,V f8,0F
TiO, . Y . - FY - FY - YY XY
ALO; Y5 SY i td vE A Yo, YEAA YEAA YV, 8
FeO VAY VAY Vva 'z ¥ ¥ s
MnO < . ey o ’, .
MgO e Y .- . 5% - .50 -V
Ca0 o oof oof V. o f o ¥
Na,O . 0F - OF . 5Y - AY ¥ -A V¥
K,O Wiz V)07 VY VoA Ve AA V)Y Vo)
Total A YA a5 sy asA- AOYf 20,4V ao,vs A0,5A
ieST Y all y lae 1S e
Si ¥y ¥f A s A Y0 ¥
Ti .o ey ey o i
Al YAS YA¥ YA¥ Y VA Y AY Y AY Y A4
Fe A Ve -4 ey Ry Ry -0
Mn . f - oo - - .
Mg .o o o8 5 Ny 0
Ca . ‘e | .
Na Y o5 )\ A SAY e AY
K Ay Ay - Af -AY -4 Av - AD
Total V0 V.0 s Y. Y V- f V- f Y- Y

0,05 )6 g yleus )T Bblis 51 Jlwald g9 ,Se 5Ll s & Jgu

Sample j (AT IocnssSonna -0 IS — oo oS, | ot | ctbsests | st -cils = l1(T5)
A o DL Ao |
SiO; | se¥Y | #F-5 | £8NE | sVY | £F-0 | £EXY | £0NF 70 ANERANEEANARIANANIAITARIATE F ) ENAL
TiO, .o oY A o ¢ .o .o .o DTS o YA ¢ N IR T AR YRR cpee | oY
ALOs | YASE | YAY | YAEA | YAXE [ YAEY | YAXY | YAYY [ YAYD Y- Y| Yo A [ VA Y- xa Yo r | MINY [TV e]rY,-Q
FeO opee opee o . opee opee -\ oY) o) Y , e | e . ; .5
MnO o opee o . . opee opee opee } Y .Y o } . Y o
MgO e o) e oo o) e e o0 E e o) e ; o ; )
CaO e o) e oo e e . f <Yy o F ¥ o F Y YV Ve OF Y
Na,O <Y « AY < FY 5 4 - fa <20 <20 SIS RANAARAARM AR A RANES RARS RENI
K,0 AN BAAASRIAAS YWA | YYEA] YYY ki VY- 4 NE Ny NO | AY | < YY | YO |V e Y
Total | V- a7 [ Voo DV Voo VO Vo X Ve e OAL Y- BY [V VYN Vo VY A9,0A] 49,08 | A9 FF [ 29,8 [29,0F [V - - 20[A9AF] 29 F4
OheeSTA bl o eSS lase
Si YAy YAY | YAY Y YAY | YAA | YAA YAA YAZ | YAY | YAF [ YAY [ YAY | YAY | YAY | YAQ
Ti , , ’ ’ . . , , ’ . ) . ’ . [ ,
Al \, N \, - AY \). \). AA AA AR S RN RRSRRAS LN RN R
Fe ; ; . . e e ; ; . e ; e . e B ;
Mn ; ; . . e e ; ; . e ; e . e B ;
Mg / / / / N N / / / N I ’/’ / ’/’ [ /
Ca ; ; | } . . Y o } . , ; A Y Y Ry
Na 0 i 0 A0 0 ¥ oA oA AA AY | Y- AY | LAY | - AF A | - A
K Vo F Ve VoY \RA VeV \lAl AF AA / N K N / A A ¥
Total IR O Y | &Y O+ ) O Y | 840 | &Y N4 0, YAV | O | FAAN| FAY | 00F | OV | FAA



http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

Dol 2oyl udgn olloygi Cugsasse DI
Sy D80 Wlod S5 Cugds) 5 Jeds, kS
J yo a5 cul ol (6,08 4 leaigad 51 pan o ol
Hlocs 5 lacaT (oF JSo) cwl 3,5 4 oob Joas
265l (el 9,See (28 Tl lsS el
" S ol €8l g aiian CusgielS 5 Cudan (ageSge
sl aiis glogein, 2B 5 Koo lbals b
2 odlleyg goantS gla Sl eyl ol yo 4logleys
S9zge 500 gl Wigh e o> (93 4 (Fuwd Liged
oad odaline Slacdl Cudsn W R )lsS 51w ke
ol (SIS 5 Sn o ey T 2l ol

el a,le osrse sl S 1 Csle slocTh
il Glewald el 515 wSdlygl oSy wils 90
~Cuday | oledS) Ll o oalS (BYUSE) oS n) 5 <ot
ol S8l (Y USE) wisdioe omd Sl 5158 g oS
Lol sy 9,0 5 (55LLS 65 y5 oS

G5 )0 dezee Sxl bS5l igaSl sleds,
el =35)055 eSSl elgl 4 Bl se Wgll suetsl S
bl =315 ey 5lsS DSyl ~ 35,158
—3,085 «Dlwalds —5lsST (Jdg) —3lsS coplleys —5lsS
2,5 o)Ll Jgmial = 35,158 5 S

) 990 SBdigal (2l (gusy 03, 9 (5,105l

)\) TAS [\a] 6¢u o\)) uuLw‘ P2 o4 Q)yo 6Lb445.<w
O 2 &S WS e S8 Cayms g 98 walS oS
GBSl ol T oS o Senls claSls ol
"ol Gl sladiges 5 Cuymd g 9l oS 0 Sl
5 (AIF USE) 5,05 o S8 98 g0, 4o Sidle gl
Sows 5 Sibe bSils gloaiges AFM 18] Jloges
sladisel 5 iy U oLl Sal (go0S 0 bap)] (s
—Sal oS o (cub] 5 cuilS) Sels slacls
A/CNK - [V] jloges o0 (0F JSE) 85,05 0 1,3 LS
&lad 5 )18 egdl (g0 S jo Seeds slaasges A/NK
(SF USs)

hol polie (ol
P =y el polie Sk Wy wyn shiie 4
Sl jo Ol ol cwss DAL S)la o loges
S0 gl § Sdle sl SSls alis cde 4 5 Sl

ey D50 ;S0aSs L ledigad ol ddlaie SCile Sogigl
4‘)56“)‘)3

S92 ge (S 92>y (0 5 0lsE 5 (n s Lol S oS
claius 4 a5 W oo JoSis |y Woll SCigishy (go0gs o
GcalS b sbegls gk ke
wlog, sbeals 5 Guiske slocals ol SeSlslen
Slojsk <)o bolyen (650855 SlacilS Wsd so e
S ls Sl il gesies fSis sla gl jlewald
wlowd  JoSa3 Cogswse 5 Coigm TR el
Sezy loSw jlatws cal sla Shs abex 5l (@Y JS2)
kol oz Calel o cojdllail 5 26yl slacen Son;
Slde s o S5 P I, SIS olslse slacl,S
slcals Ko glel 4 s bl o Sdle la IS
Shasle vgzge Gl gl 500 el Simly )l adhis
WCodse oJey el (GlSeSee (B) )
-das S ol 28l bl g 05 5 e IS i gsSisse
sl 339 28)92 9 45 il (BB ol Az g o g IS
ol Jols ailaie 5 osrse claiwileS) doceileS
~CagsSage —(lleysi SlacuileSy loglle, st slacailesy
Sy 5 parieedd| Sl 5l slacsleSy s 8
S, 5,05 5 Ll j0 vezge sla ST a5l sla
S5y Sganl el dloygs TR DL (lSg S
Sl ol o 58 Gise glacabl wleas S
—odlyy sleslSy (g YUY Wb evaliv
2 Wl s ey sl o )5 —CageSge
6,1 i ggSige s T (kS9SN 90 4
30 ey 8L (Y D) wiloads eas ol aelST g il
o> sleeleSy wgbse osalin 58y 4 ablie o
3 o s Vgl go3gs 5o e LeaSleSy nl el DI
SLEileSy Wed oo ounliv 0358 jslxe (155,53 slaSin
a5 oog JocuilS gg 5l el L5....;1)5 Kooy J=lo
los S alad 1) ol SeSglelsn (slaassidl S 5 ol So5ise
k) gl DL 5 JLals 5lsS Sl S
Sl slacuileSy ailoads Jo5i5 (Sodlonlw § Zojellas]
3LleS 3l e le el ol gons S la SIS
adg CagsSawge HNTaD (HalSgSen (25) 5|
5 i el el (E VUKD il 5 Seul el
g o 00y LS (! o laleds cog

mead gyl Jols w9l o0y 0 84ge slacaly ol /
g o) l8 slacull ¢ locygeSuge —co )8 -~ lleyg sla
26,8 —odleyy slaccl i dle,g slacul]
(OelS 5,550 (28) g5l 53,155 sla S 5 HlocageSnge


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

ks (Bl (5 5 £OY

(&9 5o sl 4l Sla S5 JSa5 (@ 908 (@ 92 el (Wliigll 0395 jloud culs p slaaiges (o 95mg Sn pglas ¥
@ )5 —tugsSage —(lleys SelbeSy (2 bl SLewlesy (7 wmdin CoilS (@ «ayms F)lsS (& la)ndg S
CoplS =ity 45 (5 320 )05 S5 b Sdlo Suls Sy (58 e whaiio (3 yloggeSsge Syl (0 locygsSiuge slocuilesy

ot obesl [N A] ply la S5 (6 lais ] (wdle w08 35,155 S 4o

»~
e il | d.ﬁ!_i_uhﬁr'-l F (e s | el 13 Ulirabasic | o Inter mediate ek ey ) S o]
PMetaluminous - g g ol - Alkaline y, - (IO P A per AT

. (k) b 13 O (cob) uath usts| 2]V R~ ~
(._, n XA AN ('_w it L ¥ ey
w w Peraluminous . Al O en i
Tholeiite : B

T Series L2l I/ X = "2

z ==y = *

=9 .. .. g e T™%

» - —V "
. , - Je 1 . I
; e L

1 Calc-alkaline Series A -

Peralkaline Subalkaline/ Tholeiite
o A M e -

02 04 06 08 12 14 16 20 P 50 0 70

A CNK SOy (W)

Caxdge (o V] AFM [logei 10 (cwyp 3590 sladiges Cundgo (0 TAS NN0] Jloges ;o o)y 8590 slodiges Coxdge (il P USs
DY A/CNK - A/NK jloges ;o sigll sailate ((cubl 5 ol Sandd lacSols 5l oais cuils  sladiges


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

oy

WWAY Sl oF o led FY al>

SB 3L polic g CloS polic ouiigd

Sl GSYIS (S 0L g wlaS polic somidel)

Rb ,olie Si0; Slade iol38l b ddlaie Seads slacSls o
SHgo A Sm 9 Eu Sr Ba ).nbl&a 9 4..3[4 w.alf Nb 9
RN L)L‘"‘“" Rb u,..&ls (VJ&...J) A)}MLSA odud o..\.._ﬂf
e Hlaged o el Cudgn g by lwald siolae
Js) [ o] ey, ais b suhl 5 ol lodiges o
Sai & HREE & cons LREE olie jluie (A
oxiey lid baiges cpl o Bu caie (g)lrigs aims oo LS
il jeld Job o o Sl ML Gl
ORG L bages cpl gouds g Jloge 0 cwleSl
yolie (b JSa) INV] (wgldl slaans, slacail5)
yeax goamsslis Rb e (gl w0 lis
ol gonasplis Ba e 6l 9 ey jlewnld
35 (SAJSE) [YY] Jloges jo caleSle Hoks (b MS25d
(La 5 Ce Nd) LREE 4 (Th 5 K Rb) LILE sl
G0 Shleas s o plid San e Nb g HE Zr
a5 aws glaneS o ancin bl gl OlesS ole
5 oilyed lakme LS g 0og ol Ll (e IO
sRb 51 Sas s [VFrr] colas i g g, b Y]
Solrite 9 aiged Gl 5o pely jlowald S92 51 AL K
I s (caala joks 5l 2 Ba o St e
Ol 5 Sase ok 5l (AU 5 T (hie (5 lorige ool Ca
el sl Jsb 4o

Sl 0Sf5 ol ol o’
locosley 5 local] atuws g0 4 aihie Sauls glacSols
ol ol slaneaST Jloges ulul 1 igd e waedds
oinls oo ol Jlixl 4 Tl ol (puliw 4 S
S 28 baiges 31 S KhO-S10; loges o wiinn
NayO- loges jo bdiges cpl wins oo olis |, KO 51 oYL
OJSE) wsd o o NayO 5l ool polie Si0;
5 Sl Sedd (Sl slaaiged Wy, ST 4 (nlple
5 o w93 4 1) Wil (ol on baylogad il (59, (]
ol o FeOp g MgO  ials wig) 0,5 (gumoes, owly
Jole 00 Grgieg B la G (ctalaz jsks Sl 4 o jloges
5 Cegm ok Cde 4 TIO, 20l5 Wy, el (5l oyl
sk cde a5 Ca0 5 ALOs 2al5 i, 5 ool
Lol oS hlgl 5o Sl sla N 92 3 (stala
L Sile glacyls ol jolic arbsh sdulio
on b 4 adhaie )oK Sl Sggh S
Sle R0 Sgsh slbSw b Sl slasils bLS )
590 Ll 5o hol slasst Sl s Wy, adlaie ;0 S92
(F JS) jloges opl (o> b K,y 85 B sy
Soigish laSin pl 5 Sile slacSils a5 aso o i
K50 - Si0; jloges o il w2 ol Jloix! 4 ddlaie
Ol Gl g o0 ond Dgliie (285 g (L2l Wiy, 99
Slade mals ol dalaie jo oles S Jdo @ Ylasl i
sek gl 5o SldS ML sk de 4 Cal
ks gl e il ol 5w TIOs ke el e
catlT 5ok b bl o 5 PaOs e aalS o fo (Kiem

= -
- T cllaly | il g} o
| || el 12 - = Lo
- =
el . L]
_n = -
im £ _
z g2 z £
E, & e =
g 3 2 - AT -
- e o M
- =
- b= -
= 2 "
-
- -
a - -
7 & & T M T2 6T 82 & T0 T T2 &7 & @ 70 T 72 67 2 & TO T 72
K00y (Wit Sy (Wit SOy (WrYs) S0 (W)
®
- -
L] - el -
- 3 s
B =
- 3 4 ;2
i Ze = is
£ = o =2 <
- R z =
=) == 3 e
2 s =2
2] [-]
n. ] =
L -
= it
g g
- 7 B 8 wmomM o b 67 63 69 ™ oM 2
67 & @& T™ T 72
i :: |“,7-°| ol IR S0 W T Sk (W% Sy (Wie)

(aileSs g call) Sands STls slatiges sl VAl i a0 ccs Lol sloanST jloges B S5


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

Ol (ol G 5 (owlids yols almo

ks (Bl (5 5

fo¥

100 1000 10000

1

Samplel Chondrites
10

01 01

SBaRbTh K NbTh LaCe SrNdPSmEZr Wi Ti Tb ¥ Tm ¥b

K W)

AlyOhy (Wite)

-
"
e s A A 'y
o lla T W — "
- [T -+ i 8 L ]
o - 'Y
o :0 s m
: t Sl 'Y
’ N £ ‘ -
s % z
A =2 e
=
" Agm A
™ a s A 4
- - -
ela L |
° 8 — -
a 46 48 50 52 54 55 58 4 48 50 52 54 %5 58 4 48 S50 52 S 58 58
S0y (Wits) S0y (Wite) SIO; (Wi%s)
-
. A . - -
. " [ - -
e I' &
5 A -1 ;:
. T
B A o £ a .
3 A A H LT
o e - A ® A
. - L] LY L]
=|a & A ]
46 48 850 52 54 56 88 4 48 50 52 54 56 88
. W“I‘?f\l."u - - Sy (Wi%s) Si0 (W)

ailate 13 39250 Seble sladigei S0 5 Sble Sulo slaaiges slp VAl Lukow & cos Lol sloonST Jloges &S

1 ¥ z
N "
g -1 *
=8 " _&
E" < i
- S s
= e —
2 e g "
2 =
d -
S -]
67 68 6 0 71 T2 &7 & 8 70 71 72 67 8 6 70 T T2
S0y (Wrs) Sy (Witeh iy (Wi%)
- 2 T
& g
g 3 E: .
pi " a
-'.'-§ - | ' ig
E E E¥
= EH se
ﬂdg 5 . +
] 2
2 ; - 3 " :
o
- 2 &7 68 e 710 T 72
&7 68 88 T0 Ti T2 % &7 e e 0 T 72 i
S0 (Wihe) S0y (W) ¥

(CleS 5 cusT) Seals Sls sladiges sl DVA] G Blie o o3 polie jloges ¥ s

"

Fyponp Vo

Sample/ VRO

10

-

&

SK.O0R: Ba Th Ta Wb Ce

Tl o iy
"-', ot T) st ags
1,
A SN
= *_\
N

HIi Zr 8m Y Yb

Sample! REE Chondriie

s
e =

10
s 2

1

“Lace Pr Hd Pm Sm Eu Gd Tb Dy He Er TmYe Lu

o30lo 5 (o LYV ORG b ows gy (0 LYo | o auS bonds lrige (G .Sl SlacSols sladiges S9uSic Jloges A JSb

Ivvleg ust sas


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

Y00

WWAY Sl oF o led FY al>

ek ol gesas plid Sdle oSl gladiges
Sle ladiged jo polie (pl Cote (5)lnige 5 SelS
SondS D3y ja goaims lis adlate j0 35250
—dlwgy bl md geaims L Nb cuse (g ol
ke CslaSin ol ol gleSle LS5 o gl o
HREE 4 ¢ (La 3 Ce Nd) LREE 4 (K Rb) LILE
Sais e (Nb o Zr Sm Y) ol OleS jolie Sy

b Sl o

5 iy )0 9gzge GBS cerdisl) (o) p yslie &
o gblic ladiges cnl 5l o ilopn, Gy 4 ookl
OV JSE) Sod (o) 2 S90S S b 5 a5 S3U
e ol @l oy

Slclls S ol g oleS yolie oriis) (sdulio
adlaio ;0 092 g0 Sdle Sbgigh Koo sl L Sk
Sdle lacSols b yolic o loges ;o a5 olive i,
(AUSE) 098 o sanlie sl bpe slacSiw g adlate
Moges yo gl Il yog ofiwls oo (goaims L
Sesish S slacSiw ple 5 Seile Gl oal e
S obrig (@l V- S [YY] g ,ass b adlaie Sl
Sy ol a5 web e oo Ti g P Sr Ba jole o
5o sl awly owed @LJS—GQJ Sodys 4 Wilgy oo
[Y¥] MORB L lages ! odd lrigs loges
el (el 5l (LU ST are 6lrigen 5 ()0 S
[Y0] adg) gaiings L ond Jlxigs Sloges ;o eanl Sl
Ol gl gy (L T (ate (gl () US8)
s Ba g St )l ol j5bs Job j Cudge g

[= FTran Al g|a 2 2
A A sl
g (IFAA o5 ) b 502 aailing 4
'Y
2 2
o .
8 A i i8
g £ - =
2 = = A
£ rtad - " A Zg
& A . 'y 'Y ® L
g = 8 i &
A 4 A A A A
&
i A
3 [ L] " . e L
4 48 S0 52 54 56 S8 4% 48 50 52 54 56 58 4 48 50 52 54 56 58
Si0y (Wit%e) S0y (Wi ) S0y (Wi%)
]
A - A Y A
2 g 8
[ ] A "
'y
8 g A &
£ ] . i
] 4 £§ - =
e z Z§
- A §
- g
A A
“a gla L A
™ 'Y
] -3 L1 - n A
46 48 50 52 54 5 58 4 48 S0 52 54 58 58 48 48 S50 52 54 58 58
Si0y (Wi%s) SOy (W) SOy (Wi

aibaie 13 3920 Sble (sladiged ;0 5 Sile Suls sladiges sl VAl ooy ccs 28 polic logas 4 Ui

g

1000
100

100

Sample! Primitive Mantle
10

Sample/ MORB
1
o
-
.-
-y
-y

101

100

>E—--
|

[ |
/

[

-
Sample/ Chondrin
10

“CsRbBaTh U Nb K LaCe Pb Pr St P Nd Zr Sm Eu Ti Oy ¥ YbLu

“Sr K RbBa Th Ta Nb Ce P Zr H Sm T Y Yb

"BaRb Th KNb TalLaCe S Nd P SmZr Hf Ti Tb ¥ Tm Yb

ool (o fYY] CoauS b ook jlorige (W adlaie Sdle Sigigh slocSKiw plo 9 Sdle SOls slodiges SeSie Hlogei Ve S

[70] ) x5 b o lonige (o [YY] MORBL


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

ks (Bl (5 5 f05

i

DAL Gl b ls s ezl w9l o g Sl Sasg S asg 0y 5T aboliia BSE g5l 1) JsCis

Sl & a5 95 b gsSs S abolie ,o [YF] wsl o]
Ll cpl w0gd ool onnlice (5,luigel Sz s 5 )0
Vol 5 alSiie bl o a5 bes) 8 sloowd 5T mbs
WS oo Ciyllas Gl 3 b Loy

ailie slacabl )3 05z ge slacelse 5l ahais ¥ oaceisy
0903 5 ieignm (nl w28)S 18 L8315, (g 9590
- oo 8 Cebidg i 08 s FelFetMg 4 cuns ALY
slas g buaSl S5y wwys VPl (@Y ss) WS
Sloads 00,91 Jgaz 10 ST VY gl a by guslS
Sl ) 35790 et gsSage 5l aladi ¥ iashes (510 -
ailais glacell o sezge lacyssSuse 5l abis ¥ g Lo
AS- Joged 4y az i b w8 S 18 (031055, (cmin 3550
Omt 0FeS ) sy S50 SCugsSimge (LT JS2) F
5 oSt (Sh9 wo)d i pS oo )l Cgdle 5 CagsSimge
Ailodsl & Joaz 10 5anSTVY Glil Lo yauslS slass

B N R RO TS
Aok ¥ 5 S 4l 0 lacel] 5 5 ety loall
i8S 8 ailnny Ul ojse ey Leald
Sl gs 5l okl s el (o S9zse M5
Swd ANzgs g Alps b i a ey coldl
lacsleSy o 05250 (sloylasald sl [YF] (1Y US2)
s 10+ 3ga5 1 CorJT sladind 5 009y 2

(Ca, Ce)r(Fe™, Llowd Jgap b coul SIS VT iosy/
Jolie Syl ululy a5 Fe™)ALO.OH [Si,0,] [SiO4]
sezg LYV ol alisee lgil s T 5o S92 g0 wleaS
Ol 099 Ll 2 9l oy 0590 ol o G
slaceV (Sol g5 Giln b 4 4295 b wlacsleS
Ce Jin g ol uzman wiws Ce 5l 2 g4 5 dilais
Lol oo odaline adlaie slacasYT b 0 Ag 4 Ca

sadlaie (_gLQWLAi O 09> ‘_gl.:e@)lf )| PUSY T ¢ WJK
@ azg bV Jouz) a8 3 18 (Silonn, sy 9se
aslais (_gLQWLAi O S9>g0 ‘_gl.:eg;.i)lf (<« @hy) S
oS hyls e 5wl aild] ol o lul £55 5]
o HYW S &9.» ‘_gl.(bw)lf L (5..:5),’ ‘_g‘o\)).’;.mf
Coolyasl - Vel 5 g5 sl )5 daciigay » 5 i) oS
Cuigm 50 ooy —opsld] g5 sl dag Kl o
3 Vaeme pailed] -5 leul g5 slos )5 5 lacen s
Ive Of] Wes o il ekl 5 el dacl S
5l = 5 lasl) ailin Lo )15 5JUT 51 o ladiges
90 )y S0 (_gl.ﬁw)lf L’ MLG.A (_g‘).» L:.n) N IGEN éJoL..o
‘s..uLAi’ 0055 L .'05.1).0 Gl w)lf s6loods 43|)| Y Jj\.\}
4 by, G2 <58 Kola Peninsula ,s Kolmozero
5 WUl Jls ,o Adamello ooy jo il 5 slacal]
Delaware bl ooy 4 bgyye G3 26)5 aigas
sgdoe odalie aSili> [VF] caslslhws, o County
Sy90 ddhie i I8 wlin o g o5 s )5 pl oSy
33 S97ge Sl (59, A Djygo i laow)n
Sgae ol 5,58 MO aenST jlaie [V o] gl slacadi]
(Almg4-Sp812 —Prp3—Grsl) O Hygods Lﬁw)lf L)"‘ u.:.i»L:.o
)‘\.\.O.a u,.&j).’ QJ"‘ B o\.\.a] Cowds i C.’Lu u,ul.u:‘ » ol
ol Sl diged) (gwyy 950 SBEG,E H0 54290 MNO
ao,s g (YVVY-YAADL) sga (Hles,] slacsless
Sp861,5- GI'S341—PI’p0,g) O g0y L&bu..:)lf Q"‘ u:i)L:.A
S Sl gles p (gawnl Wilgs o 4T ol (Almiy6-


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

WWAY Sl oF o led FY al>

Alm+spess

0 A s andliag iged
(1FYA .Jal.__.,_,..h_fp
B ol

Gross+uvaro+and 50 Pyrope

50

o JJ}M'UJ&&'U}N
(ITYA < b sl T)
[ )

50 Grs

05 plord oS 5 olol 2 aslllas 9550 ol )0 0ul LSS s )5 (a e IY S

(2l
Eastenite Siderophyllite
™
]
. o]
Phologopite Annite
0.2 0.4 0.6 0.8 1.0
Fe/Fe+Mg

3,90 sl § bewleds jo lacygsSwge ames, 1 (o AVl oy, @ kil oloard oS 5 Lolal b gaos, (A1 WY Jso
IVF] loants iS5 bl g sy 9530 oyl 5 LaelaSy )0 IS5l (goiios,) (o v ptbionss S 5 bl 2 (pmsy e

sl o S ol jolie Olyoss W, ol cdaliv
4 ally glole goaims olis il S8le 5 Sl
Gk ol e ead I Glacs )5 el il 8
3 oS a5 ol s 1y I8A 51 i B 6V oyl
A5 S 5 el oo ] b o e
oo Ll sanl el pl o CoVl 09y el

Sl

&=l
[1] Jahns R.H., Burnham C.W., “Experimental
studies of pegmatite genesis: 1.A model for the

derivation and  crystallization of  granitic
pegmatites”’, Econ. Geol 64 (1969) 843-864.

b will izl acgarme sl ol g g5 ool [V]
oSl 53909y (5558 Al S loudsiilS p 0pg 45T

OYYA) o5 e o5 ol&ils (psle
[3] Shahbazi H., Siebel W., Pourmoafee M.,
Ghorbani M., Sepahi A. A., Shang C. J.,

VousoughiAbedini M., "Geochemistry and U-Pb
zircon geochoronology of Alvand plutonic complex

el g
S 3 slos S ks wigll Cilen [0 34390 b
Jol lodcgorme (nl g oo ol |) Seuld b S3Le sla
LoisleSy docesl § canly a5 b Sudle slocKiw gy
Sools glail s w3l sladS) 5 Kudle (glacSals dacol]
bl Juls wgll Sigish o0gi j0 oul ocualin
Sl & 4z b owies Sdle 5 (bl (LS
5 o35 oSl oo (bl 5 Sl Glails pleardsss
il slacSin 5 SKadle (slacSals oaims uSis sloSle
Slo slocSyls Soki il 5wty bl i 00y Lawlgas
SLSle 5,5 cseld] soims Lt wigll slacus] F555) o
Sy (555 enlnial S350 S5 ) ey Sle
—S)B —oleyy lecsleSy 4 Wl Sigish acgee
slocell g jlooloyss 5 HloclSlmgiragll oy 55Sse
2y NAD s S 05 5 o lle g5 Elgil 4 09250
PagsSvse (oS GSuls gatws Jlagh ool (el
dilaie o 5o lggsSwge 5 o) (b, slacedl


http://ijcm.ir/article-1-226-fa.html

[ Downloaded from ijcm.ir on 2025-06-28 |

Ol (ol G 5 (owlids yols almo

ks (Bl (5 5 £OA

[14] Deer W.A., Howie A., Zussman J., “Rock-
forming minerals”, Long man, London (1982)
919p.

[15] Cox, K. G., Bell, J. D. and Pankhurst, R. J.,"
The Interpretation of Igneous Rocks”. Allen and
Unwin, London (1979) 450.

[16] Irvine T. N., Baragar W. R. A., " 4 guide to
the chemical classification of common volcanic
rocks”. Can. Journal of Asian Earth Sciences 8
(1971) 523 484.

[17] Shand S. J., " Eruptive Rocks, their genesis,
composition, classification and their relation to
ore deposites (3rd Ed)”. John Wiley and Sons
(1943) 448.

[18] Harker A., “The natural history of igneous
rocks”’, Methuen, London (1909).

[19] Kertz R., "Symbol for rock- forming minerals”.
American Mineralogist 68(1983)277-9.

[20] Boynton W.V., "Cosmochemistry of the rare
earth elements: meteorite studies in: Henderson, P.

(ed) Rare Earth Element Geochemistry . Elsevier”,

Amsterdam (1984) 63-114.

[21] Pearce J. A., Harris N. B. W., Tindle A.G.,
Trace element discrimination diagram for the
tectonic interpretation of granitic rock” , Journal
of Petrology 25 (1984) 956-983.

[22] Thompson R.N., "Magmatism of the British
Tertiary volcanic province", Scottish Journal of
Geology 18 (4) (1982) 9-107.

[23] Pearce A. J., "Role of the sub- continental
lithosphere in magma genesis at active continental
margins”, In: Hawkesworth C. J. and Norry, M. J.,
(eds), Continental basalts and mantle xenolithe,
Shiva, nantwich (1983) 230- 249.

[24] Rogers J. J. W., Suayah 1. B., Edwards J. M.,
"Trace elements in  continental  margine
magmatism, Part IV". Geological Society of
America Bulletin 95 (1984) 1437-1445.

[25] Sun S. S., McDonough W. F., " Chemical and
isotopic systematic of oceanic basalts: implications
for mantle composition and process. In: Saunders,
A. D., Norry, M. J. (eds.) Magmatic in ocean
basins”. Geological Society Publication London 42
(1989) 313-45.

[26] Deer W.A., Howie A., Zussman J., “An
introduction to the rock-forming minerals”, Long
man, London (1991) 528p.

[27] Reto G., Sorena S. S., “Allanite and Other
REE-Rich Epidote-Group Minerals”, Reviews in

Mineralogy and Geochemistry 56 (2004) 431-493.

in Sanandaj-Sirjan Zone (Iran): New evidence for
Jurassic magmatism”, Journal of Asian Earth

Sciences 39 (2010) 668 -83.

SlocoilaSy Spls sy 5 5o 4l ) LS 5 [¥]
ol byl wlis S aabn bl S(les) Wiy
OYYE) o5 olKetils psle ouSisls

5 ol ewlid ST e Gl e Sy (0]
ey pole s (G Mee) Ll LS 00 il
AR =YD o VFVE) Tojlasd o g g olSiils
shoisli 5 S e w2 kol 17
00 pailed (SuSTy oy 5 M g, slowdsilS
oyt oSy (ol png ol sl S ol bl 7
(\YYA)

degaze 0 loaSlo oo sloui)yé adlllas” wp oile [V]
Seg oBKuils )l wlbid 5 asl oLk T/ Sigieds
QYY) L

5 ol slofiw aspame il v siaed 1A
5 Oltas Esal] (c3sii 0355 5 Wil uShaS (slo S0
st oSl w5 sy Tl G ST bl
OYAR) gy

855 e 5 Wil Sigish o0gr aelllas” o s 03 [4]
al bl 7 Oher) plaey gl dibi o o]
OYAR) Lo Jegy oSl )| okt IS

Sl 5y90" oz Gris e o) g 58 ol [V ]
domo S igll Sigishy deparmo 0 S52p0 (sloaS 5 Soisish
OTYR) i g o Alx ¥ ojleds eyl olKtils osle
AV VAP o

[11] Stocklin J.,” Structural history and tectonics
of Iran: a review” American Association
Petroleum Geologists Bulletin 52 (1968) 1229-
1258.

ol e il 2 ap e et o Gowme [VY]
OHSen 5 e Az dezy SToles 55k
(G512 5,135 5928 ane SBLLIST 5 (quliirnn; lojls

(\Y0])

[13] Mohajjel M., Fergusson C. L., Sahandi M. R.,
" Cretaceous-Tertiary convergence and continental
collision, Sanandaj-Sirjan Zone, western Iran’.

Journal of Asian Earth Sciences 21(2003) 397-412.


http://ijcm.ir/article-1-226-fa.html
http://www.tcpdf.org

