YE LY G 1 A) Sl o) 6yl pins Jlo Y

S b9 mwai oS Lo 1 1AL 1y liols piBLoa «lgy0dsei A £ i dudgidl )5
Sl i) Sdg3edly jo i gl

09 0L g 0l ixio olCLNS o pale 0dSLils
CANNNY : pled a5 cAV/DITY callie il o)

Eoste 0358 ol o)l 518 65l 5l 095 (e saels o (plaals ZELosiz j3 Wl lg st Sl S ooy oS
O § 50 b Sy gil S g Sy PigaileS (g ige Wiy 009390 (i ypd (oS 5 b llo e j3 ESlgS, jells
Ol Sl @Yl g G 9 35 Wil )3 0358 (al 3988 1 e (LB (Lo 155 Sy o] (igiisesilsS - ssise
o aiely 53 Y 9 59515 eyl caslhals uul slawisl 515 )0 03 pals (so3g5 45 wiwd oo LS (il cnl sleasdly
LoSle Sas L b 5 ooy 950a 51 (Sl pSatir (g pmad (595,55 S5 ol 03,5 3985 00 yalS =y (2 7elS
P PO 1 DS RUPORPIP'L ARSI IPCIIVINK Sy VS D ISR N P COUNCRCN | ESI PSR FRSR PN S gl
iSly sebn,y lasls glacdl fogs clE (e lacKin ;5 (55 9 2w «Za b wo ol 535 5 ol slaaaSTy un
S b obie | (Sad e (ol GlSle Canl (589315 9 SIS (S pe (S ) ggllocle B mggll pn
5 Ca0 il daisszsl § 5550 Uy aurylis ,o (HFSE) Wb flawe <o b polic oYU b yolis (LILE) 1850l 5 Ko
15 S oly3 5 GA/AL s 053 Y (0] 51 28 Sdlo it SIS (52 ) FeO/MEO s oYL o oyl MO
Syl S g5 5l 0055 (ol aS el G151 (Sl (gl oo b ome ot (slaylogad 10 A g5 (slaagil S Condse
il S sog e (Kl 5l (S calidie waled Lol (14855 (950 GBI leS Lo 4 al) Aoy S 25 (2l5095L
2 obes ol 52 Olnl (UlsaiS 4z LSs )y 50 (Crpshons — 993 )) (25 Sealy (I laome pacileSle @ g0 55
259 65 e Ol s 5l epasan lnl 5l it bl 3 o el gl sl sadse JSas Ll L bl

el ol (A5 jolme sl ygiS

el £ 5ls0ls 8 g0l ¢ uTa il A £oi suaiil S gudS o]l

WJeSis slaanlp  Socomy (g [3-V] asles, S sun douiio
ol sladar e 3 alie LS (lin S55LsS S gl e Gl slajlae elul s | baasgsl 5
5 ole; dsb o e clbasy, yeesd wilises 5 eJeSis (Blaiee; e 5 oSl (bt (IS
Esby ks JoSis sloulp 5l S p slofl Glisen e B LS, M A H Gt elsl 4 oLl saes; S

h-ghasemi@shahroodut.ac.ir : S.is xS oy (- YYY) ¥R -V 2 plai- 50l ¢ Jgtums 00imn g5 *




Olnl owlids G g (ool oy almo

ooly (il ¢ sould ¥

SlasShs 4 azs bcalple W)l jea> 3om) 5 F e
sy e A 53 Slooasisil S (JoSid oSl 5 alensS
ais5 (Cp) Gl )3 gatag jelis s mlis |
H) LM olSiuls 5L 5 (Cy) SBgd agm, atwgy (M)
o=l 58 39290 Ol Jlacie [YEVA Q& W f] et ol
L Loy  [F] ol 009 cosn 8,90 o)lgen 5 baagdgndl S
75 SLaodls g Loy Jg 285 iy g s
5 oKl gam )0 A+ YL o] slos a8 ol yLas [YF]
s IA] oy e (59 S, Y8 s 5 o] O jlads
YU of lake g ol sl a0 VeV e A slales
25 @lel gl 6l 1) (59 9o

LacilS pra—asis il pam o=l slalw o
S, LM, H,) oLl sanes, slacins 54 [YONVA]
LSS (gaues, ol a5 ailes , S sl g 00,5 o Ll (A
v (V) 5l o jle Lacaa s ol 5l (50 09l alildS
oSls oo olge blaiwl wlal pH 3 S, I, C, M gl
Bl ol A gy paseis o5 Jo s el gl
RO RN B KO Y IRUUS S NSCIEL P S W [P R
DM il e L e walisee 0,3 slaais ] ()
945 0 sl glatadly sl ailgs so (YT 5
o a4 (1) g st (gonos; wadgndl S o5 S 5l i
S onl ln G S S Jeily cingy (Real cosle
el Sail el Fiie o9, b odl Al Gl s 4
PR G0, (e )0 g LA eogs (s e 4
slace> saed ;o S5 Ll ol sadgidl S gedg
50395 pled jpa> (Bluire; ol 9 b Shy 4 4z s
DSl Shog Oygeo 4 i

bl o alize ol Sangsy bawgs A g5 slandstil
IFF-yerv] aloass (5,155 (55 sS slocsw b s o))l 5
o8 slaSi 5l ik lgpean g A ge s o sl S
O S93sly slawsslv 21 o ) gl - lavlgas
JeSis (lsls 2L gz )3 ((Brb 5l g5 o el
) el Ko oy 4 5L el sl [YV] et osls
~ 2 993)) Yaiml) (225 SeSgitlly o 5 Sl 0095
S oS B T A g5 sadgiil S cunle g (Lo yolew
or 4k g e ol )3 gty 9 UGl Casgace 4

S ol 5o (Gl 5 sl s5) 4l iloSe
5 i (LS slaail 3 ploxil g (slo,lB (satmg slolae
Sl 50 & Wigd oo o dalaie ol o HLSle Y]
S 5 S e Jgaze (gasilS goog Sy e lge
wbalis g BT Gl sl )0 5 00 calie slaosl ) oy
o DYy e VT acsl asgsl 5 dilise glgl 5 S i
A azr gl daadendlS slagaes,) ;o (wlul LSS |
5= laadsilS calbganes; cal slus ol sl lne
silete 5 Laseiis MalS slaolKiuls Joxe i 4 M S
a1 g5 slaaseil S Bl sl o,lal glatigS o slatwg
blSle Liulax 5l cul (Sas (0,3 olSswls b g9 lgre
ol glacSis gd 5L s M g55) glaings bl b
g Jol> 0nd 0dilyg 8 (owgildl (Gatgy b (0 dingy
sboadgisls 6l M oLS5ly 5l el e (Jds oy
Cy slimgy olfiuls L slou gl § sl C o glaiss
oled Ciis ,0 a5 Jlgd gatwg wgd 3l Jol> glgl sl
w93 5l Jeol> gl 2 Cr g st S g5 slaadgnl,S
045 oud 0dilyg 8 (owgildl Gaig C9d b nn) iy
-] sgm ooliiul witwn I g9 slaaseidl S 5l (S5 &8l
S g 9l a5 g0 ol uls H go5 slaasendl S VY
Sylan ) ogs i, L a3, ke gbhcans ol
S Hlie e Ao A 5 09,8l el jo asil ooy
B9 GlatigS ¢ Glatwg il (slaais, b baS ) mlie
G 0, g Hm, Hs, Hms, Hss 4505 ¢lgil 4
Dyavyl wse
Loty buzme ol Vol A g5 slaosond S
5 ol s ( oL cale s Lol aslonss SSis
JeSis LS 258 (slalanzme ;0 Vgora 5 0392 (23055
ol o] g oas ploil slacs 550 b LAN] gt oo
@l5295 L ainly d9i slaSiw g lacuilS ol 09,5
Lo e 4 atslsl (g3 logre slalass )3 45wt
DT slazel iy Jg.s5)ls g daad g ol Koo slaan] s
Fomm b alize (g3lotne) ool o loSiw o
25 Bhlis (Jldpue sloadlo dacldlS da o 0,55 2
2l o) (owpldl 61 Sy slaadl> (b slaaril>

olos J3 5l aiile ey sloo) Ll 500 3 0,3Vl 5 (owgil Sl



e pesleS el glailas s lrels mEbogis lgyoae A ge adeidl S

\Y’:\\ )Ler) ‘\ o)Lo..»:: 6Y‘ ».\l?

B8 (oSS sla s ipg5 (nl 50 w005 (ol Faal>

"o Pl 5l G bl e 285 5550 T s,

S 5 L Gged VY dlaws (il S 5 ol o 380 o
sleolXislejl o 5 obsl ( Sojlse JBlas sl ls 5 calise

98,5 18 oy 9552 ICP-MS (g, a0 (SL CleS
(N Jsaz)

Slgpd g5 (63985 (Godgi (sladiges ((S39

Sample

Si0,

ALO;

FeO

FeOtotal

@)
)
=

CaO

Na,O

Q
Vi

TiO,

o)
a

Q
=}
=

LOI

Da-Tu2

20

Y-

yv¥e

¥

V¥

Yoy

Y-y

YY¥

YA

Da-Tul0

51

VSN

Ve valy,

Ya-

f,vo

YYE

Yy

Da-Tu6

OAAY

VAT

A

4FA

YP¥

¥YY

Y

yya

YAF

Tu-Dal3

OAA -

V£AY]

AFY

RN A

Y0A

A

\f\rd

e

Y Yy

Tu-Da29

DAY

Y

\fat

Y5

¥AavY

YAY

XY

Py

Y

AN

Tu-Dal

DAY

VFAY

AP

A

YA

YA

Y YOl

Ty

Tu-Da22

OAB -

VY,

Ve YA

—

Y

Y YA

¥

Y Yo

Yy

Da-Tu8

b4

VFeY

AAY

Ve AA

YAA

YAY

Y £A

Ty

A4

YA

Tu-Dal2

OV,#Y]

VAYY]

YAy

vy

Y VY

¥y

A4

Yy

yya

Yya

Tu-Dal7a

OYAN

VYA4

AFY

\ .08

\fay

yya

YOV

A4

Y XY

Y ¥

Da-Tu7

OAB

VY2

Y,

<

AYY

YP¥

AN\AS

AVAS]

Y

YYY

A

Tu-Da24

INARRY

2

3

VYA

Y VY

Y YA

07

Y.

A

AN\R

Tu-Dal7b

OY/AY

VWA

AFO

V- 04)Y,

Y00

£Y0

Y-

Y

Y ¥

D1

AN

VO

TAq

OAY

YA

Y fo

AnA

YYY

ANAS

D2

o

VEAY]

Y00

AAD

YA

Y

¥A4

AN\

YAY

A2

D5

ONF

VO 7

YA

2,00

Y$4

YAY

Y

55

YYY

YYA

D7

OY,A

VO VY]

ovF

ovF

VPN

a4

V5

Yy

i

Y, YA

YA

D9

VY YA

A

VF

\ 73

Y V¥

Y0

Y V¥

Y Y0

YoV

D10

OAY

AIAS

NI

Yov

¥

YYY

Fov

YY#

D11

AN

OYY

£YA

U0

v

YAQ

AVER

YYE

- fY

Y g dols!
Fl&|&2|&|212|2|2]4]&
Ba | AQY | 450 | V)« [ ADY | VRO | YAA | A-Y | Yoy | vad
Be | Y | vy | v |y |y ||y ]| ¥y |YV¥
Col v | W | v [ ay [ ay |y [y ||
Cs | Ve vy | v |y | aw [ yal y | vol| v
Ga | Yo | YO | YE [ YE | vo | YE | ¥YE | YF | v¥
HE | 2 [ W] 8 | A ay [ AY | 9A | A8 | Ay
Nb | YVY | fo0 | ¥V | FVo [ YV [ Fo¥ | F00 [ YN | fy
Rb | 9% | WA | AL [Ny | VA | A% | MY |28 | ay
Sn| Y | o | v || Al Y| o]0
Sro| YVe [ YYE [ Ay [ avy | YRA [ A8y | VAL | oY | VFA
Ta | YAY | ¥ | VY | YVY | YEA [ YO | YAY | YEA | YYE
Th [ VX [ s [y [ vy [y | veavea]res |y
U | vfa ooy [vfa|ve | vva | fss [ vas | vo [ vos
Vo AE [ sy ey | vy | VE [ sy | o | sp | o9
W ys oy | ve | sy | v | Yy | vy | ovF
Zr [ YYA | FoY | YOy [ vve [ ¥RV | ¥Y. | vas | vYA | vov
Y o[ fvo | osy |ty | osf [ ovy | Fa0 [ 000 | o- | FAF
La | OV [ #-4 | oY) | £55 [ FAY [ OYY | 0AQ | 0V | #V)Y
Ce |VoFO[VYEE[V -0 aVA3[ V- FA[ VA AVVA[Y - #1E
Pro [ OVA| YE VALY [ AYE | DA YA | DY [EF
Nd | FVY [ OV [ SV | FAF | OY0 | F2 | 00A | F5¥ | 0AA
Sm | VFY [ WVA[RFY [V eA ] Y [ [ Vve [ 2AY [ Ve
Eu [ YSY [ YAA | Yoy | Yy [ ves [ Yof | YA [ vra|vva
Gd [ afa [ vy afa | v [y ey ny | ay | -A
To | V0 [ VAR | Ve [ VAR [V vE [ vsa | vy | Ved | VA
Dy | VAE | QY [ YA® [ 230 | 9FA | AQY | YT | AYO | ART
Ho | VFA | YVAY | VA [ VAE [ Vv [ Vsa | 2 vE [ hay | sy
Er | $00 | 0V | £00 [ 00V [ FAY | £4 | £4a5 | £F7 | £y
Tm [ 08 | oY | 0 [ YN[ oy | A ey | Y | 5
Yb | Y& | FF | v [ fAa | EYO | B | FYo | veY | Fve
Lu | -N0 | Y | -aV | 0| oY | pV | 58] 0v|- 5f
Pb | YA [ YA YA | A [y v A [ |y
Cul YA | Ve | ¥y [ £ | vy | ¥F [ 20 | Y- | vp
Zn | VYA | YVA | £VF [ VAV | AYA | VY | VoF | vay | vy
Sb| Ay | x| g A f | Al Ay
Bi [ o) | sy | oy [ vy |[vo | x|y | o | A
TE | f5 | 00 | <8 [ <0V [ ¥y | fY | of5 | oY | o0
N R L B AT A 2 R A U AT B 4 B PO B

D13

£Y)

AVY

Y F

YAy

Y.

5

YAV

- fY




Olpl ol G5 5 (qmlids sl alme 03l el ¢ comsls s

Y Jgus aald! Y Jgus aald!
Sample D10 D11 D13 9 K 5 % 2
=N = < - —
Ba YAY vfa OAY g :Dlu H&; @ QL? = S 8 E 8
Be 2 = _ = =
Co VY YA Ve
Ba | A-Y [ AAe [V | YAY | SF. [ AYE | AVA | o5v | Vs
Cs \YY \SE Y AS
S T T I T IS
Ga Y Y Yoy YYA Be
Hf VA MY A Co | MW | v [ Ve[ | YA AY [ vyt s
Nb VY YAY Ty
Cs | YR [ VA | v | VE [ VAl A [ [ ery |y
Rb sy Ve avy
Ga | YE | Yo | Yo | ve [YEA|YEY YAy | vEN | vrs
Sn Y £ Y a
Sr VAS Yo¥ yay HE| & [ a0 | 9A | ay | ve [ va | Ay | Av | Ax
Ta v 0 ! Nb [ $Ya [ BV | FEN | FYN | f- [ YVE[BAY | YO | Yoo
Th Ve 1,00 YyE
U v VA Rb | 90 | A- | vov | ar |[voa|oas | vvs | vra | ar
v v\ A o4 sn|l o | s | ool Y | v || ¥ |¥
w v v o S [ Ve [y | ver | ooy evaf ey | vee | vy | ey
7r T TEY 1
Ta | YA [YVY [ YAY [ YAs | vo | Yy | ve | vy | vy
v YAD va 8 FOA
L vy of VY Th | Ve [ ve [vea | vy [ DAL VAL Y [ aAs [ ves
Ce a7 V40 ‘Y U | eva|vve [vas [yey [ vsa | v | vey | vsa | vos
Pr Y YO Ve aYA
VoY as | s | ve | e | oy | or | sA | #a
Nd FAA OFA Ve
W YE | Ay [ ve | ) vy v | ¥
Sm Vo0 M YYA
Eu vor Yi#A el Zr | YE)V | YPY [ YOA [ YEe [ FoF | YAA | YYE [ ¥YA| YTy
R3] Vejo Ve f5
Gd ‘ 0 ‘ Y o[ oy | ovy | fan [ovy [ ¥V | veA | fva | vy | veA
Tb VA V08 . b8
by i Al ¥ La | Y¥A [ Y9 [ oA | YEY | Fa0 [ VEF | FAA | o) | vas
Ho VA VoY vas Ce |VEEY|VE-a AV A[vERE 1oy vots| vor |Vea0| Ay
Er AN Al Ml Pro | AVY | 9V | A [ A0 [ V¥ [1apa]rrsalveye|y e v
Tm .04 . 5Y CX0
Nd [ YAY [ Eva | ooA | vay | ave | vy [of) [o-5 | FoA
vb YOV v - fa
Lu oy I YA Smo| Y| ve s ary [ ven [y hsalvene| Al
Pb ' " Eu | Y¥s [ Y¥o | Ya | vEs | YEA [ YAY | Yoy | var | vs
Cu 0 Ve 0
Gd | ve [y [y [ay eaa] e [ ary | Avs
7n 1Y \YE Y
b Tb | YWY [ WY [ava | avy | var [ Ve |y | veF | ey
Bi Dy | 4¥F [ 807 | ary | Ay [ vea [ viey | Afy [ vy | Ve
I b o0 o0
Ho [ WY [y | VW [ ave [vey | Vev | ves [ vea | ey
Sc
Er | §4F | £ve [ £as [ o) | £yy | £y | £s0 | th0 | £
el Tm | v [ sV | oy | ey | ooy [ cav | pv | con ] -5
:.;‘*‘L"“’U'.‘!"’)
, L R Yb | £¥8 | vav | £yo | £YA [ ves | vor | vAY [ ¥R | ves
\- ‘5>L:$|).’:> sladgb so0gamo 18 gy 050 (sablais
yo | N Lo BT BY' F-" 15 4% A A Lu | -#Y | -0 | $F| 90| -0A | 08| 57| 00 0v
cebdlae S © 6
< 09 S8 Pob | vV [ YA YA v | ve [ e [asr ] ey |y
O 0 (o -) Lo ¥EONY' Y L e o8
P eV Cu | Y | YE | Yo | v [0y [ VF [ vy |2 o
2 lodang Gty Jlod po pliels Zbogio (6 5eglS Zn |8y | v v sy | oer ey [ vy | ves | ey
Slazly o o cewlazd S 18 lew ol sl ol v o
sl 095 e saels (o adlais oyl rol ol g bsle Bi| v |y |y | vy
(A=Y JS) ol )18 5,0l TL | <8 | 8| %5 | oA 0 | 0| 0| 0| 0
Se | Yo | vy vy | s




vy e pesleS el glailas s lrels mEbogis lgyoae A ge adeidl S

\Y’ﬂ\ )LQ{ ‘\ O)Lmi: ‘Y‘ JJ..?'

03,5 3985 (& e el Y JSL5) g, 5 dusillales (sl Lo
1 035k b oGanl w55l o Gl Jlods e ol
S5y P o & Il il @8l 55 5 035 LS 55
o= oaily (o) Gljee (25 SSg5e8ll lanzly g 0095
s 0555 5| lnsedey] cogdlay (I -Y s —) sla IS) Can
o3 55 Y 5 o681y slaaijle J2lo 58 Jow 5 Sl JS2
Obeiee i Ly ooy (led Joms )3 (& =T JS8) g e
=50 S jge 4 Game BT (gL 5 aillales slaws;l)
20 59y 5 2y Tl g Zupold (g - ISE) 5iKke 5 o]
) wcibate sl G (6 ee S Yo 0 IYVYAL wigi o
SlaSicw (55 10 Ol 095 59 (lssls by 095 5 095
Hgd o 0003 (owliddinz Cosdye (e b oliee (03
50y 39,0l 0 ye i 10 Do oo (gadlaie o Les-sy]
0asd 55Lbo slaSils «g,Ls g agllale slaaisln 1o
2 @beSl slaSw (1l jpas pac ay argi b sl oo
o Lap] 4 o) oo 5 4 YL colidaie lags
9 el S (BLS — (S 49 03 S paSLeSo
5l 5 [FA-F0 VT (655 50 ol pshens g
Lot s 588 wyp L0 ] asl acily [6- F4]
SLb Gemmssn) A |y Lo joleSin LSa5 (s (5,5
~e Il g5 5 ol 5 sszse sl slacdlil 5 eols cus
Sl a s SlaassT glashis ) 4 anly Slsb sla
151, BlgasS Jlasts (sl 4 ity Shl Cyrmnsss,)
s ol il Flie uegally ol anl s
Jsl dge basgs (LS55 slacans Sl i alyme
5920 ~29lS dsgerme S 092 5l (Sl i
o=l b e gadlis J2lo 50 65Lbo g (Sdgsiga
ells ol JUSIT e 5Ll g4-85 [0V ] caslacans
2° Oem999) —(npalS Sloj (So3g95e 15 (29,5 5 (5358
GabS dgmo ar |y Gl olSsls 5 03,5 (3155 ) los 5 5
S (28 b ome S5 )3 o)l jhwgid 5 ead (8
=~ nl a8y Jlail § S LSs 4y axgi bcwl ools
Lo l35 ool oT-0-1 Sbl Sigsel lej b Ul o
adhbie p SO (L2255, S O35 S SIS (e
L5 opynlS 51T 4 aly 001 pailoSle olas
sl 002 uigdll (1,28 g Gl b BLS ) )0 (ol

S VN Pz (ol 4t bl

it slaasjlw ot aihaie oo, slaosly [Y7]
03515 e,k caillabes anl) Sdgietly - Gy (2 pelS 5y
S9iw 9 (Sded 9 ) SCSg5950 (39,02 9 e 39V
) 9 i) Sha i (8 Jolae (61yesISS)
(@S Jobre Sl @ ainly (S5 - Sloo (puogil Slidis]
oylS G355 so095 Sl (3 slavly aiin
25w 0acls 1 S0 o3k sl [YA-YV] g 045
33 s gl SlacaasT slacKiw o [F--vY] Ko
S el S NN A i) il
g 0l (s Byme 39, Wilw lg)00 55 ($398 (s03g5 (e
Bz g 99,2 Wjko o 51 50l 0095 (nl oo cnl b
=30 Lo )y Lol ol oads ools s oYL (g 4
Wile wsg ol Glime Siw oS sls oles dya-vy] Sl
5 09515 Db el anl slawisle asly and 99
055l Gidises slaasly b S (o - JS8) WlgslY
oo dSsS” Jolbto Yo a4y 03l 1 S yoboas adlaie o 390
oy Cals g Sal g Englgs (Siwdwle ¢ i
shils aslaw ol IRV ] ol e Yo sgu Lo )T cmglge
sloas > 5l ol cass gallos oS ol pgw, sallss 4w
male (ot slaa¥ gl ) JSiie (s e Yo B F S8
9072 Gt 4 aly Y 3L Cueglyd 5 Sal (Siw
Sl g Jod oglis 5l epgs salis ol o S5 cse
OpeinsS a5 ST ige 5 i sty 4 il Y S
Dy sn w5 Caeglys 5 Sal Sbay & s 5 (N5
W g2 gy )5 0dig plioy (g0l b 5 g sellds
S 9 )5 ladigy SloyS - (0,55 Glao,lud, by g9,
33 4S &g, g aslaln laas;luw el LEY] ab o ansls
w2 Vo N sl S2) wjls e n g0k oS 5l adhaie
S5 0 sbaan¥ 5 Lales 5 0l o cali s L (o
Y s Sl g sdgileg il 5 5z slaceglys
5 i S sla s 9, 5l e 5o a5 oty Josas
slasislo 5l 955 @ lanar S G5 50 gl uadss
@lee G285 sla o) p aslpanieis BB S99 s
alw 1oy ai 00s cpl (oo cpl Ho a5 wis po L
Wil S5 508 slaSimanls J3Is 5o iy oSl g >

Socdgibeg il Ty S 0 slaioglgs g ol



ol ol S5 g ol ol alons 00l il ¢ ol

TABRIZ

B Alborz Mountains S Makran
E:l Sanandaj-Sirjan zone - Central lran
[:] Lut block [:::j Zagros fold belt
r__"l Eastern lran % Kopet Dagh
M Sahand-Bazman belt

L, S

YOT e ol okl sty (gl 4o g )0ars3 sablaie cwlid o) g (oldlrx CunBse AIIY SIS

—

Allviume
CENOZOIC |
|- ConglomesateiFajan Formation)

c m Thick bedded 1o massive dolomiedEli Formaion]

o voecoone
-Dubnl- dstane, quar tite,
|

- P shale saadstonec?sigun Fomationy Qmd

[ stute sndsione

Dolom ite(Saltarieh Dolomite)

Cs

E Fed 5ha be. 53 ndsione [Bayandour Formation

. Omd
Crernteral svmbols -

w — / Reverse fault
e -

;i e , ot Qmd

e i

A AS")M (_gLJb‘SAP‘S: 9 S Lg‘o)b.&bLe (_gL‘bo\)‘\) )| sslail L> as )|5)\>4.>9.: Lgd.o.]awo ‘SM:L.\.-JUM) Gl - —\JS-&

ol 00



eSSl 51 gl el ibogiz lsyodis A g5 il S WAl o) oyl oY+l

Saly g 0nb wile lSivanle jo o385 goog5 s, — A
Lol g, KWl

o -

Bl bosgs uled Joeo 0 5800 g ool olals 51 o3 oles -

29,k

Ol 5 5K g ool il sl g gl wile 40 0055 B, — &

Y Gl Siwdule 10 0055 Sgai — &

oY b Siwdauls ;o 0098 3945 5l S0y ol -

Ol L w b (63985 (0055 ol o Laily, YIS

el 0355 6L Ll 5l (Sl g o ,05 Sels o Lol
Simwtle a8l jolinand 5 oadaisy laculyn; @z 51
~a53ls &y alls) (raglys 5 (Sol ((unl wile 4 als)
9 gl o o0 0058 sladdl> o (aslble 5 gl gla

D9y S et (555 58 aSsSona (e slaSiw o

oydnss adelS soogh S 5 g calu o S jebay

sy e 5 4 s inestlsS 5 SISy Ly o 5
a8l 32,85 SzoS sledS) g bty (rdge jsbay Js
g VIS (shusms Sopd by umsslS S,
0355 3l yamie g laz Luled mhaws 5)ls jelm ] jo



Olnl owlids G g (ool oy almo

ooly (il ¢ sould \e

Oleyod 59l e L s udsil 5 5 SIS slacdly Js
Blosl yo adliy b mle Sy 5l (@ldS Jlewald 5 5065 & e 5
Sy il (V0] wiss e a8 S ki 0 eog el oS
o0 (LadISes,h) oLl Lwald sla ol et s o Lol
b g anls Ll o a8 el ciglis il G Yool ol o
a0l oo JoSid (G opl slezdl piovie a4y Lo ralS
e (Fig el ool dN ] b o Samgsy 51 (55 slael
Ls ja > Joli 5 ol 15255t sloagiil S 5l g ke
Sygme dm il o gz ge il Lo (ol (S s0my
Ol B SIS dpadn L s g eseliy 5 LS e
da L g o 00l uggllw o o Lia S sl
US| I COUES U - iy L - BRSO B VO W5
azg b cwlbldl ol jold o (3585 05 Gos g)
s OTyLecd g JS,Lad a5 o) o o 4 92 ge Salgd
sleydanss (sudgisl S ooy 5o b cul sl 5o 938 (ol
Sy il LSS pga s o aslaiils o Las
b SO caids o (il ol oy saz g salise sla i
Sedmw MWDl 9 S5 (055 195 G peyd gouims
o yanyd Juli S e il [00] (gonie 4ol o
G P9 g 3l aslog ) (Lt S8 (0,5 Dl phad
sels el sl STy 3 Lalal a8 sy oo a5 4 5 o
Bl 09 S1,8 do 4 0l e ol (IG5 L ol yen
g_ri’. U] oK _uls 5Gm.uf 9 @...)‘)f (5[.@&.#.) )é @...infuo
o (oS e 8L ] ol K )0 pe slalors
0dmd slasily ey g lails oSy Sl g0 a0 IS
5 IS8 oS5 F)lsS saben s Jold (glanile o5 090 o
=33 g el Slmosld (g Consl lapasn PIS55
Hig o 090 o2 jalme ol [Lewals sladls o 552,
Cean dn led o |y a8l cpl JSis o)l 092 g0 Ol Hlas
L s 5oL (V) Lo#] O3S (603, p T 4 09,5
L ol jlmsald (0301 (V) S0 505D 5 59,18 plejan
Sl b W9 Dl (Sslegulio (20350l (7) 03

3508 3l ol ailgi oo Yaim ol ol 35 o oaalice
320 g 0355 15w LaSle Sits b Cnls g Lo )L
o5 e lasl 15 5 el T 2l 5 0 (65l
L cdsin poinn @e 45 od 5ol wils cogdlay il
~gil)S )0 g sed s 035 (al 55 (ST e S 90
T o GlolP slacens S5 g lacadshj (s sl
“ao Ol S i 5 Y e 2551 (S 5 s
bl - alasT (Ggr Jobs (Pl vod slapiSTly &)50
Lt Sonj g Lacuden ) (o (ladd Glcewl 08 4
LaSlo Sy g Lo as a1 S A g9 slauasgisl S
Cole (Bl a0 el ) YU sles ally 4ty
el (Kon LoSle YL jo b8 (e 5 (LS 21T QLIS
Ngdign 63> 4 o] 5355 28l 5 LSl (s o5 el
il el YL s 5 00,8 bogiws o] ) lacedgnj oS
=S5 oS A gg sl S laleSle slaou)
Soop sl 4o o Jolome Ol so )0 ¥ sol> g Caw —esl S
- s95,5 shls lagT as ools ylas el Zle (gazx ;0 A0+ 4
JRPRCCT PRy TS PRI PR PISCINE SR HY
Y Lo ] Jslome T Sl a5 sy, i oleld slaloSle
- o Ol a0 Ve o] sles g Sigauo 0
LOFAV] el ;58 s o ol 5l 95,5 e s,
S peleSle 4 (Soasly ((Sls s — (S md Cesle
Sl Gl = 655 0 Ol npj Sgiedl VL sles
SLaSi ;5 (nyols JLuls 3529) LeSlo VL o3 5 LIS
21 smie oSy sg2g wilsioe (Ked (o395 (lje
WSS ag lg s (Gaell,S 0oy

S

lpaisad g Lo )0 ly)0ansi (sudgidl)S (gedgs xS
syt B & Sigisn — g g SIS alls s
Wy oS b Sl (g 95s S laom) 2 50 Iy
L ;23935 9 CmigigailgS «Embgige «lam 39390
slacl ghls g cdgiigess)loS—Csgrige e 6,50
oy dls lawgio L 5oy (Y el,S) (slasls caliz
sl (glasls 8l (655 b (g ydeil S g SIS (S e
Wl G059l )T slaosg eges (gaali slasls cél



B ce WLQfLo 3 lalis : o bels obogin «lg 0ay 8 A &9 gl S

\Y’ﬂ\ )LQ{ ‘\ O)Lmi: ‘Y‘ JJ..?'

Si0, 3 Ca0 L (s ol oSN 0,5 5 (g
Sleals slowl Lm))lfy))b VT o) )‘ J.ob

=39 9o, FYOYL DOAY 5l Laaiges S10; &l s cauls
slajye o [P ] Slas caies, loges ,o 5 conl e
g Fge S ysd95ige wmy50d SLpo i S i o
Lo oS (V) iy o0 8 Cuymosil S 9 Sudgiisess,leS
ol (S SlsSren ()L 5 o Sl 2
Ly ] loSle (6w s 1050 j0 brdiges (] aims o
5ol 50 it 5 Vb (Ll Sol ol slags o 50555
smald 55 [PV] (gaion; Jlogai ;o o(FUSE) (isdind (5
GAZ ) e Hl0ga 50 9 (DS Hlogal slansynl,S
RVUSN [P SENONN |[CORPIPSSCIIK IR P2 f IRNOSN | TP .
23 0395 (st (et o8y e 0 S (e )3 (FUSE)
ol 4o S OleS g (ol polie Dlts slaloges
s Na,0O, K;,0, Rb olie onsi yioldl s slaoss,
P,Os « MgO. Fe;0;. CaO.ALO; yolie ns yuals
oy, sgzg (Y USLE) Cl S50 SlS V4 TIO,
4555 4 ole oo 1, NayO, K0, CaO, Rb s 45" Suisly,
Lo gls g ComdS o IS (dily g Cudgn g lojlowals
L Ti0; jlade ;o (wgmme 2als .cuils b)) slras o)
gblis )0 an gl g adsl slopaul aloxMo J6 90>
IPED PAE 5 (SR)RI9F9e (RS Sadised (2 95wg e
S5 Frbsy sraisad ;5 bl SiyeS )l j32> L
2 s Sy Slmdsges S5 e dnl o yno9lS
Ba-Nb, Ba-Rb, K,0-Rb, ,5;Lub jole cix slologes
- o0 Olis Cute s b a3 slaaig, Ba-K,0, Cs-Rb,
o Ve 51 bl (5 Gy (SaST 5l Jlas Byo oS ains
3= KoO-V )55l - 55l jolie jlogad ;o .auS oo joue
Ol AJS=E) Sl 0asST 5 (dhie o b (a3 g5 51 g
Sapotl g i Sl 0aSy g (P et slasy,
9 a2 g lwals Glulas pgatu cdnlax el anl
sl 0355 1l aleSlo (6 ,uF S o LY

5518 8 s (0) el b s Liglaca (%) el
Shewald 5o laz o,y Jl o el )0 waze Hobs >0
o al o> L g0 3l oS 5 (V) (K8 ,50 (F) el
e il g ol S il oS L Jie) o
(o2l ol T Rl 5 IS5 ,50 28 lie b g logen

Gl 5l JSae Lolul 0395l  owlis SIS s 5|
Ll laplsssl 5 JSa055 dass sla iS5l 51 salies
5 S s Joiel 5l (e 8 g iie polie bolen (i
ol 53 09290 S (n Bl R Slgred PSR sl 5)lsS
Slass sladils & jao @ g 009 lawlgas oS 5 l)ls 0oy
o0 S aul aS cl Goidilaie gl )l Yw Dgd g0 03y
Sldgl alS ail o (0955 3905 oS 3og) @ okl 6
SLiss 6saS Ul 5l coil 5 ol e, 5 idiay (sl
Oygo s aS Cawl 0093 H0 LI SIS aegs WS gl o o
Lo 550 Ygmno 39500 05 (i <l L g JSB095L
S5 s ) g 5 ol o sate 5 ol la S5
oo (Gt BlS g o (S poo 5 (il Dl 0
sl sla SUS an LK (sgm 5 Jommial ans oo olis
Slaasls (oS olie ;5 Yooms 355 aload ylu 5o
SLaasls Koo 5 Pl 55l o o |y D095
STy S S5 & SIS ) el s o eSS b SIS
0395 )0 b JSb oS (S (S5 08,0 9 (6 5515
Dl g0 0390

= sleadls Jolb 0355 10 39290 slas e slo SIS
5 Ciled (iiBo) 0,5 Gla SIS g S ) cphal (L]
by ol sl S o (63488 Ojgo 4 aT witiis (S
BUPPEESRR NI AT Y LS VR RO o1 slaails IS
54 Wgi oo 03 (SloanisS slayyjem g0 4 sl
0loards LSS 50 e Lnd Seonndd (6laF Lo b o0y aseal]
leSle LS| 5l lasliss olyie a3 oauay ol [oV]
o S el 55 a6l sla S5 [OADA] ol ous 8 yxe
RUSVOWERURIN (V| PV-NP LI 3 9 I SUC g Y L PV W [P WY
oSy 5lean gl slayaul aiid w, sl JE 5 oS
5 Jog—mal) S0 yie 5 ol sla LS 5l eas ol31 TiO,



Olpl bl S g (ol gl almo ooly (il ¢ sould VY
Middlemost (1985)
Tawite/Urtite/Italite
0 |
—
Foid
syenite
Aol Foid
Foidolite
OC\I monzo- Syenite,
e o syenit
+ o~ Foid
@) monzo- _ "
S abbr onzo ﬁzaorﬁ Granite
z Foid Monzo\
gabbro diorite
onz§-
0 - gabbhro
3
=) =
o ool 2 S
2 |85 5| ¢
g % 5 8 © (=) g
E % Quartzolite
o T T T T
40 50 60 70 80 90
Sio,
ssse bodsise SIS 40 boumeslS B bodsyse ®

71 8105 4 coes NayO + KpO Sloges 5l eolawl b jlg,0 arg (saudgis] 55 so0g5 slacSn 5 l0%0 ¥ Ui

K,O

Si0—k,0 plot (Peccerillo and Taylor 1976)

Shoshonite Series

High-k calc-alkaline
Series

Calc-alkaline
Series

Thaleiite Series

Sio,

G et loged ;0 Sbabed 5 Y olls - Sal nly  gelB o g suseslS e Cusdse PSS
[#V] 518105 & ces KO LSl



\'Y

e pesleS el glailas s lrels mEbogis lgyoae A ge adeidl S

\Y’ﬂ\ )L@r) ‘\ O)Lo.»:: ‘Y‘ JJ?

FeO/(FeO+MgO)

1.0 T | I I I |
ferroan
% ¢

0.8 t
® 9

& o .

06 -
magnesian
04 -
02 r -
00 | | | | | | |
53 54 55 56 57 58 59 60 61

[PY] 5003, Jloges 15 (A £59) Jloal laalgisl 5 g peld 1o Jlg,0a 55 GalSgiil 5 (Godg (ladiges Cunbse O S

AICNK-AINK plot (Shand 1943)

MWetaluminous FPeralurminous

Peralkaling

o T T

06 08

T
12 14 16 1.8

AJCNK

1.0

2.0

Slayoas sosgisl S soog sl (gl 5l bl (gaz )0 s sl [PY] Jloges & S



Olpl ol G5 5 (ol sl alomo ooly Jails ¢ conld VE
18 T l T T T T l 3 T I L T T T I
ab % ]
(2]
s ® %0
o 16 @ 1 5 ®
o« o 2k . .
W o o 9 = @ 0
I ) [ |
o%Pe %e "
14 | | B ]
H
e
13 P R T | 1 PR I T S S|
53 55 57 59 61 53 55 57 59 61
Sio, Sio,
13 T T 5 T T T T T T T
7] [ ]
1 F - afF " ] [ ] z
- of .. L - al
& ® A
% °or e ® .’. -' ® 3t .
Q
o ° ' o 0 o°
TE [ ] 4 . . . .
2h ° i
P A T S
53 55 57 59 g1 1 PR T S S S S |
50, 53 55 57 59 61
S|C:|2
4 T I T T T T I 5 T r T T L} T l
@ ) & m -
o
[ ° . A
O 3l @ ) o
5 o Qe ® Sap " e g,
® e ©°° .l
'. ‘ . g
5 M U S Y — L ST 1
53 55 57 59 61 53 55 57 59 61
Si0, SI0.
T I T T T T I 14 T I T T T T
T 2 ] 13} n L ]
s o. e, '
. L o 12t L [N ]
"L dPe i o
oA A
.. 11F |
® [ ]
04 i 1 L " n L lL‘ 10 . | M f L L
53 55 57 59 61 53 55 57 59 61
Si0 Si0,
90 — T ™ T o " T ]
L] ® 130 F = .
o
80 - L ° i
P 1o} o & " |
[ ] L -
L [ ] J = a
= 10 o) & e Oy x wl ‘. ... "B
[ ] L @ J
L (X o A
60F @ B 70k E
e A B 'R
) 1 L " s L | O 50 ] A ) s L |
55 57 59 &1 55 57 59 81
SiQ, Sio,

035 sdiges gl (S,)) udow 4 Cond (pl e 4) SlnS 5 (28 (((Sh9 do o @) ol jolie glaasST Ol sy sl logad Y IS
Wloads al | e jo Slnsss Ll 0 4gh gadeisl S (s



10 . WLQ?LO )‘1 slolas :Qljub )*>Lu_;9,.> ‘)‘9)*54-.’.93 A &9 @39,.._»1;

\Y’:\\ )Ler) ‘\ o)Lo..».i: 6Y‘ Jl?

150 F 1
2]
1050 .
s 950 F L 4
(nn ]
@
850 | o ® |
gea L .‘ o ¥ |
i @
650 .
35 45
KO

50 10 90 10 130 150

Rb
T
5 ° o -
o
- ® .
P 800 ° ® . ‘
o
. m ® -
A
600 .
30 40 50
Nb

5 T T T L l T T T T ]
..
A
b ®
o
ot 4F *..
o L ]
L] . 2
3_. L ’ L l L L L 1 1

Rb
T T T T I T T T
o ° °
L ]
. o]
[ ce®, "
[ )
L . . i
A
600 1 1 1 1 1 1 1 1
50 70 90 110 130
Rb
90 T
e ©
80
L ®
L [ ]
> 70 e o ®
® o
® '}
60 . L o
A9
50 !
3 4 5

KO

Slgyedngs gaihie o beiil S laKiw lp KuSs w4 cad 5Ll - )55k 5 5 5LL -5 5Ll pole ol puss slojloges A S

i ol o ol polie polis g (Jig sy 4 Lol jolie slaanST olis

Slap b i wilisie slacKin ;o byl cslil 5 LSl
L[5V] 565, co 0duzmns o lol> glacKis ol ,olis
b o S Pad o

eSS K
slafoges 5 S (2o oz @S]
Slaigel (r gdolaz bLS )1 olaS g Lol olie ol s
5 el el Blaaias o las 1) g j0de8 (sudeidl S 0o
Sl g Bl S5l olie @i sleloge
P ol CoyuiS 4y oad)lrigy glag,b 5 g 5L
S b (SA5 0gd Ll 392 s SLSI (6l 4 ladiges (S
FAl Sigysn 50 (S sy S slatigad G lax
sy, (A g A Gla i) ol s8] eva 5o (V-

5 [PF] o oS aous Lo Sesie slalages o
20U olic 5l gy oo ;0 Ladiges aen [£0] adg) carigs
S L olie 5l (Sabé L g S S
3 oo (Lis RS by (Sad (8 S5l 5 (S
5 St g Nb, Ti, Eujl (SoeS L b slogs Lonigal
s REE (sla3 5035 (A JS0) 095 50 02 PD 5l (55,k e
il s o Lise gls e sla SLS L LWLWHFSE
) 9 O 2 il VT bl wouiabl (eusilis)
ol sl @Vl @8 cepd Sl S Gl ) wed e J5S
slaslS ol a5 L onlpl [95] 0o loy55 5 polie
Stz Hols b (ou o9d slannl 3 P s slas)le



Olpl oolid G g (oulid ol alone

(\‘Jim) Ju)j‘so )‘)9 gLoiLo wy] 9 rwa_{b c‘;o..fb‘b
155 b gonsi ol sloKin o bL3,1 ol anli ol il
K/Ba sl logas jo e s sladiy, ol oiulox
K/Rb¢Sr aseees Rb/Sr Ba ascewi Rb/Ba Ba ascas
oo & (V) &) Ba-Eu/Eu* 4 Ba-Sr «Rb wces
Gl bl 28 5l S St g Bujl e (gl

el 0395l (2leSle 5 5SS ,o [VEYY] Lwals

3 Bl yaie g0 Slass layloged jo Cuie g o>
Ny, 5 95,08 oo i Slatte lae jl a5 (Kaes Jilie
O el & o 5l yolic glalogas o it g bt
4 odd by slagsb ;o Slse Las sladly, oles
ook anld 2l Sl deaiged (S 0l jolie o yaiS
5 eomized Ll 0098 pl oSl 68 SE o Lisn
w2t e Y o VY] La & coes La/Sm sla jloges

Sosk Rlazray alualy Wg ) sliwl) )3 (o) 2 950 (laaiged

1000

amplel REE chondrite

La Ce Pr Nd  Pm  Sm Eu @d

TW Dy Ho Er Tm Vb L

g5 gl 5 ooy sladiges [FF] o ais 4y ot iy S 0l polic lsges — I

g

1000

Mantle

Samplel Primitive

Cx Fb Ba Th U Mo K La e

Fb Pt S P Nd I Sm Bu T Dy ¥ Vb L

o455 saSgilS o395 sladiges slp [FO] Ayl aitg & ons Jlowigy (s pare vz Jlagei -~ 0
9085 (gaSeiil S (00e7 (sladiges (gl adgl (AT 5 Ca S Ay ooy (s paie diz g S 0l yolie lajloges 4 S

60 T T T T l T T T T l
® ., AFC °®
FC ‘
50 - -
o
a0 PY
o
® pum A
30 L ' ' ' I 'l ' 'l L l

VT Jlgj0a 55 (3585 go0gs sladiges leSle (6,8 IS 1o (talaz jols ki oarsS L3l slo logas Vo S8



VY

e pesleS el glailas s lrels mEbogis lgyoae A ge adeidl S

\Y’:\\ )Ler) ‘\ o)Lo..»:: 6Y‘

ol

03 T T T '| T
[

02 F
i a o
5 ®
e A .‘ (e} ’ o

o1 F

] o]
0.0 L L L 1
500 600 FOO 800 Q00 1000 1100 1200

70 T I
eof @
A
50 g
@ O
< st ..‘“. [ ]
a0 b He [
20 n 4 s 1
500 600 700 800 900 1000 1100 1200
Ba
T T
[ ]
1 5
A
g | o dye
8 o o
n e ©
0 L L
100 200 300
Sr
1000 T ° T
900 | .. e ©
]
s § og % e
o ®
700 b ® [ ]
A
600
®
500 1 .
80 180 280
Sr

Ea

400 F ®

KiIRb
...
e
e
®

300 F ®
b o
200 PR S SR S R T SR S T |
50 70 90 110 130 150
Rb
5000
Pl
© : AF
m'oor ® ., : ™ .':"
e e
0 1 =
Eu/Eu*

TVE YTl poas5 355 o053 loFle (6, FUSs ,o Jlowals iy sl (25 oLl (sl calies (sla logod V) S

35 Cmenll lgs oo B0 caiias LBy Sl b cpreglTlie
(VY] wils e ialas ulss 6,50 hYs wandl [VV] axsly
G axg glp 5 ol Siw o Ol Jlade JeSeal L
50 IYY] el sas @l laaseiil S ge opl (Suedln
3,90 oaiges AV s3loie) buoe cuni ol loges
3 WPG) gladys (9,0 slaadsisl S 50l po (o)
aasgidl S elgl a5 [Vl o lages ;o (V¥ USE) 6,5 o
(_ngqin‘; (50)“ 50 lbdiged ‘..\.;.ZSGA lo N )‘ |)
Gdbprds bl izmen (VY US) wigd o0 &Blg A g4
O FUSD) Wsd oo @dly At g58 sloadsidl 57 oS 3o
“o3lS plyie 4 Al gg Sloayiil S (o cnl )
L oalie glasgs slllle 51 Jols oo b sla
e ool pliz sladdlil abe 5l ol sbleSle
L sl slacdls b o152t laolls o a5 wlowd
e Ngd oo JSiT 51455 05,0 perileSle P 50

Ba, K, Rb, ;soan LILE ;I baaiges oV Sus
5 peolly yela) JUesl jobe ol slases 5 Cs, Th
lagE oSils Ky gz 5l Sl wlgi e (el
Olye @ GliySs adsS) lo,B gt ;5 ead gé
Sl brigl pizmen il baaiges Sl oKiuls e
Cde (5,ligel 9 St s Nb, Ti, Eu 1 S>o5 L3 o
A g5 loasyiil S sfatn slaShs 5l &5 Pb 5L
a9k 5 e g, bl 58 adiges Soadge 5 [YY] o
oY Galas e 1 Z a4 e Y loged yo i
Cils digad jolo slaSle (glaiwg
el 9508 50 (o)t 3550 Sladinel (5505 )8 az S
035 5 (Bl Wb 1y (P JSE) Comegll elisl 4z p loges o
CaO, NaZO, KZO )| Lg);éLmo L)'d) Cawd )| 9 LQ))'{S}:)){)
G il o &5 cusls ALO; s 58l
aie jeba &5 A gy GlaadslS (s wsdioe



Olnl owlids G g (ool oy almo

ooly (il ¢ sould YA

) (Ogkis 4352 (23855 45,2 S (Soo oo anils
Sl G e A gy sbadelS IV e e oSS
aSh cauels 152555 Ladly | Loy auls g axiwn olj2eS a5 >
09 ‘5“““5]); L ‘5“““5 Lglm.]a.::m L |) LQQT Sl e
s asls VY] (lo 18 a3 g

aseidl 5 ol S slp flise olicn sl Jows
JALM: aS Slouds 43‘)|

el glalelle cilas jsls slaos gl,d oS () -l
RS CHWR PR L PV SNV P VY JON PPL I S I Vs gpgid |
LYY AL sisn o) 51 6 polis pan g slaiwg sla

S omb a0 L s gd Guyb sl b (pl -0
L s S odilony (gl 5 00 (465,50 0,31 olKuls
I T g5 sasigil SleSlo 5,5 5l oo IS b 15k
S lan] Ko &)lee an [VAYYYFAAL wloas sl o]
‘.x_;).;grl.._e ;..:5:5 LngéL.\_&) LgoAJ'Lo.wi aS 60‘}@ o)l.35o H-’j'.)
Sl (S olials ol [NEXY Al wes e 56
Camd 09,5 Gl )3 |, HESE 5l g 508 5 518 51 s ,La s
DVA] slazel o LS o gl (GaSel S slrog S Ko 4
Sedgn w5yl S SLSle @95 5 95 Sl sl 5l oy
9)9_15 )‘ )Lm).w s@.Jj_)‘; o..\.:l.o.w_: B OAJLA.JL: J}‘.A.D.o‘ 9
50 0diloms (pl g3 il )d g diied (oS Hlws O 5l
Sl SO ol el o‘)i,...:L.u Kaz o Qe YL sl
Sl L glos b dale A g8 (S b oSel S
5! Q—\ S e Cely 9 L8 51 LSl oo 8 g oL
Isul codblB 8 YL el byl ol 5 098 oo HFSE
Al

b Joe olea U VY] o 15 gaigy T 45 oot g
el8 ST cpnogfllie (sloaSsind 5 ol Jlid b iy
eI AVA QY

Sl 525 ety (Sodlily gd 5 il e oK (il ~
IV ] s

53 5] 5 00l (145595 (6wt (AL Same 095 ¢
[oV] conlaSns ol iSis slaay) s

L awg siducgd I Jol> sbldl o LWl -z
wobol Glaaslyd 5l 58 ases 5l sie S8k sbaleSh
= Oy OMTYL Oley 5o ey ol b Kw ol LSS
o9 b as (8 anS gble o glanisss (SKw sl
P t) ! o‘).o.b ‘SAJ‘)L’ 6[&[.@..?[.@ J.As.“u 9 Lbu] GMJU

5 255 5l om sl bls Ag gy glaagsdl,S
obyr GYsb oy LIl o el Kl el
Sy ol 5l e5b il eesleSle 5 YU Tals Sl jS
ol Bl 6528 ecilaSle gy b [VE] il

aly ol oKiwls wg,ols 6 dalaie 10 sk oo @ oo
sladlil mlie b alie glatisss ome S ddu opd
S ey a5 w2 o Cuwd (OIB) wgldl ol
w85 oVl Jlpo ey o 5o ol 5l i Gl 2 oS>
090 G 4 ol Wil 38s pwyp b g [val .ol 039
Fiie 2l 0elS Y K L oS il o )3 ()
o Gopp Lesiies colae olake slacdlh olaks
ClS S 1) Wil ol eSis Lame w05 e 3 aedlik
A &y LgLﬁb.)..jy_u‘)f ‘05)1;4.3 | oo; ‘59).::4 6“’)"‘5 O90
Lld 5l olmsS sbasedl,s Ko boawlas o
31 S) FeO/MgO oYL cons il b oleondssls
Na,O+K,0 6% 6‘9‘-""’ 9 (Lbu] (5“.»‘&9- oKl
K/Na 5 (NatK)/AL Vb clocans (o IST,; canb)
wbal @) REE Zr, Ga, F, Zn, Y, Nb YL ,olis
Ca0O, MgO, b polae  LILE/HFSE ol s «(Eu
Y AN wigs o pleie S g T glgil 51 ALO; 5 Cr, Ni
L cands o3 5l oleandis) anlgd Lulalp ol plo LYY
osls 5 (HFSE) b olage oo b yolie oVl yolis
YL 3 FeOr/MgO s oYL Jlade (5L MgO 4 CaO
09,5 0 1) Jloydass gl S 0058 plgi oo cailaie L
bse 045 o5l Clus 4 Aj g9 0152550 slaoSgnsl S
—Omeg9dyl Oley 5o Sl Gl e il p S B
bl (G MBS gte So (B 98 Sl ekew
o> )Ja; )| A &9 LgLﬁbJ..jybfw‘ 03 J.._iuﬁ od..oh!b
e o oaSIn Djgo w4 2l Sl )0 g WiSe S
29 S @lpss sleanld (bl o beosgs cnl 1) wigd
S (Sl Slapd) 5o Gl B g (F3YL At
L lasedl S cpl o n sd oo il oiiS -
9 eladl lalame o b g aien oliagSL Ll
@125l lasdyiil S & jg00 (alpeS (452 sl
6o, K50 oFaus 5 Ll IYY] gt o o3l 63,95 plan b
I3 3k 250 1y 6,55 cnl b VAT (slad 5 s les;
S ogldl sadg> o Sye g W5 Jolre ooled 1 ol
Locoled o 5 900 Glo)B gy 2hedls 5 (St
‘Q)P).g )‘ o ‘5..‘...5 (_gl.ﬁ.]a.m oL?u‘ 9 Lm\_e” 0)95);.



14 ce Wl.ofl.o 3 lalis : o bels obogin «lg 0ay 8 A &9 gl S

\Y’:\\ )LQ_) ‘\ O)LQ-&:J ‘Y‘ ».\l?

ObpeSins 95 el wingy ny 0 Sk slesy
sl sleSle jo (G yas ol (lojen jebay o (sl S
Slie b (il sleSle (pl adl 5,85 iou bW 090 0
Slgi o0 einyy P Amgy 25 095 5l Jol> Sl
ASAJQIDU‘A&M}HJB.? S5 LH) 5,90 u_il.gfl.o
Ble Sgmo g 00 ade ey pkd xl

Iyvyyasal
T ||'|'|||] LI |[||”| T 1 |||'|'||
1000 = -
E syn-COLG WPG E
100 = -
a E 3
e — -
10E ORG
- vAG ]
] 1 I|II||| 111 ||II| 11 J|||II|
10 100 1000

Y+Nb

Oy SIS s 090 & ol (i LSl aas
w4 Cad S (69,5 Lo 4 g aiS e 398
Sgmo el ey dtugy GlaSin syld (8 5 aiug
ol ) glxbw I Dgd oo ga Sl s NE e
e ol 5o S57ge sole SladeS Bk Sl sl sleSLe
olyeo 4 5 Wl Y Sl Ojse 4 aiS b
GlSb opl By Wed e el A gy slaadesl S

1000

100
VAG +
syneCOLG

N[5}

q IR EEEERE STTTT SRR WRRTH|
10 100 1000

Y

(Sl 9 (90 CuBge 0 [VV] soluiy) Lases (sbajlogad 1o lg,04 65 (gudsindl 3 (g0055 (sladiges Cusdge VY IS

o
o
=t
- A
Lo <
NOR
8- 1&s
T T T
102 5 10 20
10000*Ga/Al
o
S
wn
i A
o _|
o ©
o
q11&s
© -
AR T T T
12 5 10 20
10000*Ga/Al
o *
57 e
o
A
o k
N b
—1&s
-
AR T T T
102 5 10 20
10000*Ga/Al

Nb

Agpaitic Index

o

g |

N

o _|

o QA

o

N

o -

1&S

o

AR T T T

12 5 10 20
10000*Ga/Al

o

o

N

o A

wn

o

N

188

© -

o

AR T T T

12 5 10 20
10000*Ga/Al

o]

~

N A

2]

©

o | 1&as |&@

o
T T T

1 2 5 10
10000*Ga/Al

A g5 055 13 syt S5l S Sladiga (18518 5 LagistilS el sales sl [VA] sl logas VYU



oé‘)' ‘_J.:ub ‘wlﬁ '

[#] 51 Y-NB-CE _ baws Jlogai -

Ta

/o
N
T

Yh Hif2

[#] JYB-TA-HF/2 e lsg0i -

¥ Zri4

Rb/Nb
Ay
A

Y/Nb

[#] 5 RB/NB « ceeis Y/NB  Jloges -0

~ay Sl S song sladises 6253 o [F] 5l A g9 slaadsiil S ganes; ) g olKinls end it sl jloses VPSS

R N T gt SRS PN B S P E SN
P SR WL ST N IV CENRL IRLIW] [y W W
Ot reelS y sladiidns 39«0 815 Cn pdlS = (el
93 9 9532 SLas = U2 )3 635 50 Ol nl (el
2 655 o o) sk g9 5 [FO-FY ¥ Y-
LIS 55N (5555 gy ellal  (glaaislas L5l
G355 (slwodgS 5 Jows Gl &jg0ay iS5 1l 5 Jlniye
s [FAEY] g5 ISt a j5 il jo 5 SzsS
Ol pllale 5 (B slowisle )0 50l o pokens —(rnnag99)|
ool [OY] alearss 3158 wlads a [ Fava-YY]
ey S by oyl l 45 aizbl o uabliie (y o (slaosls
i =Sl e P 5 5 009 Jato UlgasS 4y 316
2 g o5 0y S 30 Qllga S ailo o on (ol
ol s 158 Jled o Sas 0 2bshe) Sl el
Jbw Ogkee YA (SbL oo 51 3 ! S'ohy ey
Ogebee YEO) Gl ol 5ET 50 5 oz (50,80 o (U3
gy ool b al 009 (Jlods (g0 S o (JS Jl
0,99 S PLB o ) el e LS Ve e - L5 YO
Ul 1 el ALY oy Ly s (ks YO Silsj
33,55 2 ol Gl loy el s 1) gkl cl g 0350
o Sied 09,5 slaaiins o 5 5ba wog SLL by
pals ©)9odn (Sle Semlyg) ~ SL8$ b 5

SlassS g9 slaadsisl S g el 5o lg)0

3 Sl pSan A g3 glaagdl S sloml (0
g aslBas slanld il o el J5low) ol
3l Gl iaes Fy Al bgS A gy alize slacanns )0
Lagl JoSis glados g ool (Soomy 9 Sz
9 HUS slagg) pasld daa gl S ool aiS oo colS>
LI o NV ] s (6lo)Ls slaas,y J3ls sla s
Gy el o 55 ol5aeS L bl s a5 > sl
IAl wg o JuSiis aagdgsl 3 500 sl 5l o 9 Lol
5 68 S (2o lagom » 5l Jol> mls ggorme
A (s35-8 god5 A g5l gaSetlS Cumle (alardgl
Oty Sgisdlly (LS eilaSlo any (T bLsl g Jls )0
s oo L 1) 5l 655 0 GlRl (Gnyshew —mggs )
Ol sleog) @llsnss (S )LSs an i o Kings
Pyrata i ol SIS e g 5l 5 (655 e
~S—sissn Ji—b oo ool S i loSlegisSs
ool JAY-A-d¥ D« 257 alacsls olal Ssgsell
Ol el Sy el (S slosly [¥Y] L
sloas 2 el ploe 4o Gl (55 50 Glnl (0 S15)
oS eSstllygisn LS 1Sy 6 il ) (i)
ol 485 oo 3 1) Ol 4z )LSe (2Ul9aS (e
sialS il ol Sy i b ailes S (5l Ggn,
1ol Sl d9ro g (i b g5y laeS 5y lad



Y\ ce WLQfLo 3 lalis : o bels obogin «lg 0ay 8 A &9 gl S

\Y’ﬂ\ )LQ{ ‘\ O)Lmi: ‘Y‘ JJ..?'

sl Gm.bjf &)™ )‘ Ll u.)..\.: 9 el éj),ﬁl_w G._a_,_.p
oS s S5 I el Jlo sloay 5o (el bl 4

&=y
[1] Bonin B., "A-type granites and related rocks:
evolution of a concept, problems and prospects”,
Lithos 97 (2007) 1-29.
[2] Chappell B.W., White A.J.R., "Two contrasting
granite types", Pacific Geology 8 (1974)
173-174.
[3] White A.J.R., "Sources of granite magmas",
Geological Society of America Abstract with
Programs 11 (1979) 539.
[4] Loiselle M.C., Wones D.R., "Characteristics
and origin of anorogenic granites”, Geological
Society of America, Abstract with Programs 11
(1979) 468.
[5] Eby G.N., "The A-type granitoids, a review of
their occurrence and chemical characteristics and
speculations on their petrogenesis”, Lithos 26
(1990) 115-134.
[6] Eby G.N., "Chemical subdivision of the A-type
granitoids, petrogenetic and tectonic
implications", Geology 20 (1992) 641-644.
[7] Castroo A., Moreno-Ventas 1., de la Rosa J. D.,
"H-type (hybrid) granitoids: a proposed revision of
the granite-type classification and nomenclature”,
Earth Science Reviews 31 (1991) 237-253.
[8] Creaser R.A., Price R.C., Wormald R.J., "4-
type granites revisited: Assessment of a residual-
source model", Geology vol. 19 (1991) 163-166.
[9] Landenberger B., Collins W.J., "Derivation of
A-type Granites from a Dehydrated Charnockitic
Lower Crust: Evidence from the Chaelundi
Complex, Eastern Australia”, Journal of Petrology
Vol. 87 (1996) 145-170.
[10] Didier J., Duthou J.L., Lameyre J., "Mantle
and crustal granites: Genetic classification of
orogenic granites and the nature of their
enclaves", Journal of Volcanology and Geothermal
Research 14 (1982) 125-132.
[11] Lyakhovich V.V., "Mantle Granitiods",
International Geology Review, (1988) 1257-1271

slocKow olidinnj 5 sisliry o' oz o8 VY]
S g ediibeo — g (silate (£33 S
o&isly pote ouslasly cas )| wlis IS aub Ll "5 0aC/
Asio YV OYVY) )

ebistl S 005 j e e ol ey 00l s [IY]
«easpole anlilad 7 jus Ll (Gt ot bl - dy
YE -AY oV YTV o,leds )9S i ey oylojlos
ol K g ooly Jmls o Slas, wp conls [V

L;J}_OUJ)J/'OJ}JL;:M[A _LT‘}L‘J U“"J o&b} W}J‘)

5 595 S0 e an ol oailig |, L3 slaaii o
03 Y5 Dygmo Ay Ao H0 Slas )l 4 anily peSleSTl
S5 50 A ay e b a o [AF] el ons 3155
bl plo asl atly slaz; eed 4 55 (5 slaced
oles ol = oSl co b ey LaSle 3, 4 4258
silen 5 )lg)0dnss OSESS (Sed95 (inn Snielly
298 Jyae Glaie 4 (535 0 olnl 5o alive slaosy Ko
25 5° 09Vl (g yhginnl (i iisS (g S A
So o laiwg golaS L ol oYl g slo L8 ganwe
5 omeSstlly il LeT L by e (GBS o288 lame
~Cems30)) (Sloy alaols o Ty aely e leSLs
4 g ol JSA A g8 SiS wgidl ) O g 4 sk
53 sadhaie (p palS — (e (n peelS (S slaaly (990
el 03,5 3485 o5 Gos

oo

(lordsly 3 S alme Glaew,n ol
Cayps (55 b bl GudylS geog
5 Syn09S g CudgseileS Wudgise «luym3giise
slalis o (olesl slaasesl S ezl sl Shs
oY 5 01y gl wadllale Ganl gleaile osw,
Ol Ko 9 00,5 395 ddbaie ((n paalS ~Gomny 25205 )
Gand o daxsl s plpln Cand 09, Wjle oy

BUBReR Q—\ O sl ool dalaie Y/ Voo vee ol e
“oem 990yl (Sloy oS 0 Vel g JBgs (g0

ololn 0395 Cnl saetslS Slacn a0
Llgy «nnd GPlogns; oRlr 5 (Sesluogsy Cuxdes
Seole 5 )0 Sow sla S s Ol oS b e
5 A g5 21255t GlaadeiilS oye) )0 wsn aleerdsl
peleSle @ x5 b oS n S8 Al g9 SGSs b
by ogasa 5 s Sigiedly Job 5 00y L
2 s Olrl s il lagsy 3 rogkew —Crases)|
S0 B A Tl (cwgldl adse alil b LLS)
oy petlaSle ron GuET Jolie 4y 52 o098 ol oS
25 ool Vb (gyhugiin] galdsS isu o9d 1 50 wog
Lol 5l dels il laSle 20T 5 glo)l8 jamgn]
Al oads JSis le) e 4o (slang (g ojlaF

oy

oSS 53 YV oYY o)lads 4y digly oob Jols wlia ol



Olnl owlids G g (ool oy almo

o3l ‘;43‘.7.- ‘wlé Yy

005 o357 5 sy yu g oal3 5 [YV]
asbiploly (Ooliel i f gtz ooty (g pise )T
9,0l Saie oBuily (e pole cuSuily )l Wl )l
Amas) FY (VYAY)
Sl 5 ponisTy wsislirs g ool g o0l; dails [YA]
f s gy odsd iy e j) 165 005 Sip ST
DOY-OFY o OYAF) ()65 alee a3 K231 !
[29] Khanalizadeh A., Ghasemi H., Sadeghian A.,
Abedi A., "Geochemical investigation on quartz-
monzonite pluton of Tuye-darvar in eastern Alborz
structural zone, Damghan, north-east of Iran”,
Geochemica et Cosmochemica Acta,Vol,70,Issue,
18 (2006) A316.
iz oSl oS (ol 5 sislary” o5 E [Y0]
Oy pode oasCasile )| wlis IS aebi Ll Mo ol
420 (WYAY) 04,0l Sxio olKasls
g ooly (il sz ool op pldsl o oy o3 [T ]
Sl s )3T (slo K oisl 5 (sisl "
XYY B YSV o OFAY) (o OLS oKl cl
~ K g ol K" cp Ao g olgzaly, w o el [YY]
Sois jo S0, 65— Sl Glao 3] sl poos 5 f;
ol SLS g (ol 5y adome (E b Ll 3D
YFAYEF o (VYAY) pgs ol ool Jlos ool
[33] Sepahi A.A., Athari S.F., "Petrology of major
granitic plutons of the northwestern part of the
Sanandaj—Sirjan ~ Metamorphic ~ Belt, Zagros
Orogen, Iran: with emphasis on A-type granitoids
from the SE Saqqez area”, Neues Jahrbuch fiir
Mineralogie Abhandlungen 183 (2006) 93—106.
[34] Mansouri Esfahani M., Khalili M., Kochhar
N., Gupta L.N., "4-type granite of the Hasan

Robat area (NW of Isfahan, Iran) and its tectonic
significance”, Lithos 102 (2010) 415-434.

ohlesl "ol pwlidee; g slazloo " oz e 555 [YO]
Ao Vo4 (YYO0) GML..M;J..A) Obeslw

oo SllaST g by lojle NSRS VA REREE
OYYY) oyl

5Ot }j/"j ,_uJL’.«J Y — )” E.C ;A_MJ[B “P ‘rw..\fbo [T‘V]
00 S [ S o Ko Wil oaels o 5] (clp K
ey Ol ciae pole (oladd 5 oS g Cany DY
SYVY SYVY o (VYAY) ()l )isS (sl

Sleslow o) pode anldasd Mogle il o o zhen
FA=AD o OYAY) PV o)l ()95 cwlid e
LUl g ooly (sl p o5 wp pldolo v ool V0]
SOl G sz slel; otds S Codsil (5SS
ojle paaia Jlw (ol (clit S g (ol sl alone
BONV=BYA o (\YAA) p ke

[16] Yang J.H., Wu F.Y., Chung S.L., Wilde S.A,
Chu M.F., "4 hybrid origin for the Qianshan A-
type granite, northeast China: Geochemical and
Sr—Nd—Hf isotopic evidence", Lithos 89 (2006) 89—
106.

[17] Martin R.F., "4-type granites of crustal origin
ultimately results from open-system fenitization-
type reactions in an extensional environment”,
Lithos 91 (2006) 125-136.

[18] Collins W.J., Beams S.D., White A.J.R.,
Chappell B.W., "Nature and origin of A-type
granites with particular reference to southeastern
Australia”, Contributions to Mineralogy and
Petrology 80 (1982) 189-200.

[19] Whalen J.B., Currie K.L., Chappell B.W., "4-
type  granites:  geochemical  characteristics,
discrimination and petrogenesis”, Contributions to
Mineralogy and Petrology 95 (1987) 407—419.

[20] Barbarin B., "4 review of the relationships
between granitoid types, their origins and their
geodynamic environments", Lithos 46 (1999) 605—
626.

[21] Blatt H., Tracy R.J., Owens B.E., "Petrology:
Igneous, Sedimentary and Metamorphic", Freeman
and Company (2006) 530p.

[22] Dargahi S., Arvin M., Pan Y., Babaei A,
"Petrogenesis of post-collisional A-type granitoids
from the Urumieh-Dokhtar magmatic assemblage,
Southwestern Kerman, Iran: Constraints on the
Arabian-Eurasian continental collision”, Lithos
115 (2010) 190-204.

[23] Huppert H., Sparks R.S., "The Generation of
Granitic Magma by Intrusion of Basalt into
Continental Crust", Journal of Petrology Vol. 29
part3 (1988) 599-624.

[24] Clemens J.D., Holloway J.R., White A.J.R.,
"Origin of A-type granites, experimental
constraints”, American Mineralogist 71 (1986)
317-324.

[25] Clarke D.B., "granitoid rocks", Chapman &
Hall publisher, London (1992) 283p.

0337 Hred! ep ale By o o S le spwse [V
s Ll g i Loy T Sl 4 IR0 TS
Siabor Goe)laz SYLie dsgorms A g oS 1 o
SEVY o (VYY) 8 olRils ol ol ma; ez

£



Yy ce WLQfLo 3 lalis : o bels obogin «lg 0ay 8 A &9 gl S

\Y’ﬂ\ )LQ{ ‘\ O)Lmi: ‘Y‘ JJ..?'

Jbw Ol (el LS 5 (ol ol aloes (o550 )0/
YYE LYY o (OFAY) poo o lad aaojils

[49] Jenny J., "Géologie et stratigraphie de Elburz
oriental entre Aliabad et Shahrud, Iran", Thése
Université de Genéve (1977) 238pp (Unpublished).
[50] Ghavidel-Syooki M., "Palynostratigraphy and
Palaeogeography of the Upper Ordovician Gorgan
Schists  (Southeastern Caspian Sea), Eastern
Alborz  Mountain  Ranges, Northern Iran”,
Comunicagdes Geologicas t. 95 (2008) 123-155
[51] Worthing M.A., Nasir S., "Cambro-
Ordovician potasic (alkaline) magmatism in
Central Oman: Petrological and geochemical
constraints on petrogenesis”, Lithos 106 (2008)
25-38.

[52] Torsvik T.H., Cocks L.RM., "The Lower
Palaeozoic palaeogeographical evolution of the
northeastern and eastern peri-Gondwanan margin
from Turkey to New Zealand", In: Bassett, M. G.
(ed.). Early Palacozoic Peri-Gondwana Terranes:
New Insights from Tectonics and Biogeography.
Geological Society, London, Special Publications
(2009) 325.

[53] Muttoni G., Mattei M., Balini M., Zanchi A.,
Gaetani M., Berra F., "The drift history of Iran
from the Ordovician to the Triassic”, Geological
Society, London, Special Publications (2009) 7-29.
[54] White J.C., Ren M., Parker D.F., " Variation
in mineralogy, temperature, and oxygen fugacity in
a suite of strongly peralkaline lavas and tuffs,
Pantelleria, Italy”, Canadian Mineralogy 43,
(2005)1331-1347.

[55] Vernon R.H., "4 Practical Guide to Rock
Microstructure”, Cambridge: Cambridge
University Press (2004) 594pp.

[56] Yuguchi T., Nishiyama T., "The mechanism of
myrmekite formation deduced from steady-
diffusion modeling based on petrography: Case
study of the Okueyama granitic body", Kyushu,
Japan" Lithos 106 (2008) 237-260.

[57] Brown M., "Orogeny, migmatites and
leucogranites: a review", Proceedings of Indian
Academy of Sciences, Earth Planetary Sciences
110 (2001) 313-336.

[58] Didier J., Barbarin B., "Enclaves and granite
petrology”, Developments in Petrology vol. 13.
Elsevier, Amsterdam (1991) 625 p

[59] Reid J.B., Evans O.C., Fates D.G., "Magma
mixing in granitic rocks of the central Sierra
Nevada, California”, Earth and Planetary Science
Letters 66 (1983) 243-261.

[60] Middlemost E.A.K., "Magma and magmatic
rocks: An Introduction to igneous petrology”,
Longman Group U.K. (1985) PP 73 — 86.

[61] Peccerillo R., Tylor S.R. "Geochemistry of
Eocene calc-alkaline volcanic rocks from the

S iz oSl 5 sy wsisan eoe smdie [YA]
by i o 535 > o Ll
09,0l Soio oKl sl pale ouSiisls )l Wl )l

Ao WYY (VWYAY)

ST oGl 5 ornds o ol o s [¥A]
Oretid g Ca o Loy o pIT Gl 00y LS
Oy ol Glaled e g (as pole (ploms S
OYA) a5 ool pel ol

Wil odels bl puniilaSTlo dalllae " i (Gowinas [F+]
)| (bl )5 4l Ll I S g o S
VOV ((AYARQ) 0g,0L0 saio olKasils oy pole 0aSiidls
Aio

Wile 41,5 5 )y sl slodiigs ") ool (25 [F)]
4ol S olies Sl cpiz ol yods 4l o 09
OYAY) ol olStils sl pliss I

iz g 3y slolmo 5 ool s on¥ [¥Y]
s @Y el slaKw ai g e il ) LS
ST 5 (ol o ol 56 sl st
amioVAe (VYY) ol Sone

o5 5 Sy elidair Cpedpa” I (2L [¥Y]
gl g dibate Gy Sgisthy Gl slo S
pode 0aSCasls )l cwlid IS aslb) bl pls 4l ool
Aazao) ) (VWAY) 05,0l sais oKiils ()
Spisthe Gl oK siia,y" ) (2o oo B [FY]
SYLie acgorme i Tr0 Ol il (it (o -
wrimo oisle ()l ) gwlids e cpel ioled yaiiio
FAV-FAA o OYAY) g mls

[45] Haghipour A., "Etude geologique de la
region de Biabanak-Bafq (Iran  Central),
Petrologie et tectonige du socle precambrien et de
sa couverture. These, Universite scientifique et
medicale de Grenoble", France, (1974) 403p.

[46] Berberian M., King G.C.P., "Towards a
palaeogeography and tectonic evolution of Iran”,
Canadian Journal of Earth Sciences 18 (1981)
210-265.

ol Condso 5 (condslf il op (2553 [YY]
o i S dibio by g el oS sloc K
ey pole 0SS ) it )5 asbibly el o yd

A2V OF (VYAD) 95,0l Sxis oSiils

SR LSid o pgl sloysl (Sl iliz dnls

il i o e liS el dibato g Sy sl S/



Olnl owlids G g (ool oy almo

ooly (il ¢ sould Y¥f

[75] Aharipour R., Moussavi M.R., Mosaddegh H.,
Mistiaen B., "Facies features and
paleoenvironmental reconstruction of the Early to
Middle Devonian syn-rift volcano-sedimentary
succession (Padeha Formation) in the Eastern-
Alborz Mountains, NE Iran”, Facies 56 (2010)
279-294, DOI 10.1007/s10347-009-0200-x.

[76] Kearey P., Klepeis K.A., Vine F.J., "Global
tectonics"”, John Wiley & Sons Ltd. (2009) 495pp.
[77] King P.L., Chappell B.W., Allen C.M., White
AJR., "Are A-type granites the hightemperature
felsic granites? Evidence from fractionated
granites of the Wangrah Suite”, Australian Journal
of Earth Sciences 48 (2001) 501-514.

[78] Zhao X., Zhou M.F., Li JW., Wu F.Y,,
"Association of Neoproterozoic A- and I-type
granites in  South China: implications for
generation of A-type granmites in a subduction-
related environment", Chemical Geology 257
(2008) 1-15.

[79] Kleeman G.J., Twist D., "The
compositionally-zoned sheet-like granite pluton of
the Bushveld Complex: evidence bearing on the
nature of A-type magmatism”, Journal of Petrology
30 (1989) 1383—-1414.

[80] Stocklin J., "Structural history and tectonics
of Iran; a review", American Association of
Petroleum Geologists Bulletin 52, (1968) 1229—
1258.

[81] Glonka J., "Plate tectonic evolution of the
southern margin of Eurasia in the Mesozoic and
Cenozoic", Tectonophysics 381 (2004) 235-273.
[82] Wendt J., Kaufmann B., Belka Z., Farsan N.,
Bavandpur A.K., "Devonian/Lower Carboniferous
stratigraphy, facies patterns and palaeogeography
of Iran Part II. Northern and central Iran"”, Acta
Geologica Polonica, v. 55, no. 1 (2005) 31-97.

[83] Ghavidel-syooki M., Owens B.,
"Palynostratigraphy and palaeogeography of the
Padeha, Khoshyeilagh, and Mobarak formations in
the eastern Alborz Range (Kopet-Dagh region),
northeastern Iran", Revue de micropal eontologie
50 (2007) 129-144.

[84] Majidi B., "Etude petrostructurale de la
region Mashhad (Iran)", Diss Univ. Gronoble,
(1978) 277p.

Kastamonu area, north Turky", Contributions to
Mineralogy and Petrology 58 (1976) 63-81.

[62] Frost P., "A geochemical classification for
granitic rocks", Journal of petrology.Vol 42 (2001)
19 —41.

[63] Maniar P.D., Piccoli P.M., '"Tectonic
discrimination of granitoids", Geological Society
of America Bulletin 101(1989) 635-643.

[64] Nakamura N., "Determination of REE, Ba, Fe,
Mg, Na and K in Carbonaceous and ordinary
chondrites”, Geochim, Cosmochim, Acta 38
(1974) 757-775.

[65] Sun S.S., McDonough W.F., "Chemical and
isotopic  systematics  of oceanic  basalts:
implications  for —mantle composition and
processes.”, In: Saunders, A.D., Norry, M.J. (Eds.),
Magmatism in Ocean Basins. Geological Society
of London, Special Publication 42 (1989) 313-345.
[66] Rollinson H., "Using geochemical data,
evaluation, presentation, interpretation”, Addison-
Wesley/Longman, Harlow, England (1993) 352 p.
[67] Whalen J.B., Jenner G.A., Longstaffe F.J.,
Robert F., Gariepy C., "Geochemical and isotopic
(O, Nd, Pb and Sr) constraints on A-type granite
petrogenesis based on the Topsails Igneous Suite,
Newfoundland  Appalachians”,  Journal  of
Petrology 37 ( 1996) 1463—1489.

[68] Rogers J.J.W., Rayland P.C., "Trace elements
in continental margine magmatism", Part 1. Geol.
Soc. Am. Bull, 91 (1980) 196-198.

[69] Rogers J.J.W., Suayah LB., Edwards J.M.,
"Trace  elements in  continental  margin
magmatism”, Part IV. Geol. Soc. Am. Bull, 95
(1984) 1437-1445.

[70] Rogers J.J.W., Greenberg JK., "Late-
orogenic, post-orogenic, and anorogenic granites,
distinction by major-element and trace element
chemistry and possible origins”, Journal of
Geology 98 (1990) 291-3009.

[71] Cheng H. et. al., "Petrology and geochemistry
of neogenecontinental basaltic and related rocks in
Northern Taiwan”, Western Pacific earth
scinces.Vol.1, Nol( (2001)) 19-46.

[72] Zen E.An., "Aluminum enrichment in silicate
melts by  fractional  crystallization, some
mineralogical and petrographic constraints"”,
Journal of Petrology 27 (1986) 1095-1118.

[73] 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.

ol o333} 5 Sisipy "oy lsiaz [V
A9 09p0ls b o 5pd el jo o gl Sl
5 pole amly o oDl ol3T ol&ails 5,255 aal LL " 5y

Asio YAO (VWAA) Slidss



