[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

gy o .
il

Ve AL AAY dio AR e opylez 8yl ot g Cen Sl g

(olad) ST po98 Jlos GLIRAST (Slo S SIS gondh 5 (ol 1 ol Sons

7S connl denl( mwlogd 18 (g 1k 6l

Ol ol eyl pole 0uSCiils sl o 09,5
QUYIF ol asens AANNVITY callie il o)
gy yio-dang,l Ay 5 Cpwstl e ol (ST g coal cuS 5 b SaaleeS et glaassT slacKis reuase
Srdym S8l b PRl 5 Jsmdel 5l oyl cdpe gl S (nl il (geis, soges ypdie Slapyi
g ot ol Sal Sldle gy 5l locKiw (pl 45 sas oo Hlis olaowd (o) dbled aited Siwi, g (58,929 70915
254 omSes il (59,8 b Wil ge oS Wilowd JSiS ugd ar atly oyl U slaail S o (b banme L
PU S polie jl (Fadf ol g FeSie slojlogei 5 00 (SB jobe o8 (izmen a3l bgye 55,0 Ol
LDJ}HMT @15 Lso.....u )‘ o..\.A—‘ Cowd Gl.u wl...u‘ » L] Lsm.:‘)jjﬁ 6LQL.~.7LA M‘}w )‘ as MQGA QLAMJ ‘) (HREE) Q"i"‘”
Jud sloail S 4 aly g 035 CoSloyz U il 500 50ke €95 51 5 (oS Slageiol (s0505 10 b S (ol &5 wd (aseiie
MOD Jobs sled ;o laJguiol () o muiw)lind oo Slawlore bl 50 Slgean bie Sow ol b a5 it gl )8
ol Loyl s sanms ylis S opl glp odel Caws 4 VL (Saip S wleas i LelS Y0 jLasd 4 of Sile a0

Ll Koo gbasas 0,0 Leﬂ ol g (2185 g S Cpl iulag o
Ko f,00 5 s LidiT ugd s angd] 1o ;0T 5 i LiS Loo 1 facdol i gaudS saojly

S Jled j0 g9 o0y adllals sleogS aslol L3l s doddo
R 65‘9 &o.(bi)ubsa.{ \/Y(b~ .. gg“’L’-W R g}“;)LP 63‘5 Q‘M L)L"“‘ “_f...ﬂ)o}.f JL:,....: 09 e R Dy dalaioe

Jelss sl ()ls1,0 5 Lkl (locKiw wibaie ol 4o
Wamsld woail (ST ol (bl cosasl slaojlad
(s At o 5adSol 5 Bed (g ) wlaulog
5 LudgdlS celime) 5 b [Y] K
20,5 (yp 1y (Sl 35S Jlod) c56 4y ainly 0
Pl )08 4 ataly Slaassl Gesd dg2g oS
Dl g el 5, i 1) 65550 Olnl 25 & G
S Sl s o )] Corenl g TR L Jbye it [¥]
e o ab b Slaasl sleSie el

)Lw..@ oy gAS‘dS "Q ub9oaﬁw)f ‘) (g_i«.b])é};

GFA Y Sldlas sl Jsb o yo ddlaie ol ol
CEILYO O Ll slo oo g S0 FA OO
3 el (g Gl 5l aS 5l sl Jled YO
b cwl gEsan,l oSl aneS Jled
30 5 Nyl (g ke Cwlxs ddhie (pl o sl @LMT
PRV JC U T CORINCON PRI NTCER PR g¥
oest (0 UK D ae bodses Sl S
[Y] ol el o0y alonil dilaie ol gl aloime3:
obwl) sblels adhis  Jlusas! sleesy  cwlinSiw

gl dslie cpl ol atie a5 0,5 swyp 1) (Gl

tahmasebi.z@lu.ac.ir : Sog =S Gy » PEFYYOF VY 1 plad + PEYYIY - 212 100 ¢ Jghu ol o5


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0]

[ DOI: 10.52547/ijcm.28.4.993 ]

Ol (ol G g (ol ysls

S ool (orlor (o LS

A9¥

Jhs Sleassl slaSn  sovijle Sl oKiuls
Sl S JSE 5 5eks oleandsSopd blys 5 Sial 008
s 0FSE &S b gl ol e o B LT 50
sl 005 plouil )l s i Ay 3l isu cpl jo B

ey o0 S 4 (55970 SiRoT (]

O Gl e 55 g 2L pl JSas ble LS
5 sl )0 ialy laad LSCis 55 5 b CuSigm g laails j9n
ol aey 5oy JKG0s b Sy ab; Jele 5
tiee sla gy sl eolaiul b iaghy ol jo e S
(S ot g U S por 5, oy Jols

P 5

- Makran Fone
D NWIF (Noeth Wiest Irandan Plase)
D Afghan Block
Ls D CIM (Ceriral Irarian Microcentiner)
- Oiphindite
Shtan Suture Zone
UDMA (Urméa-Dokhear Magenatic Assemblage)
.
=30
T -

of and 4 ol
(aerered and Love deformed pari)

Samundaj - Sirjan Tooe

(high deformed part)

'.;L =Y ::1
h\ﬂuba Khagjar
A b

Y
£,

M 1
u
'H+E i
g o
-
50 Km b #
N,
-
Legend
=
= Al i
&
Ext
E Terraces
=
] o
§ 'a%a®a? Conglomeract
= If E Limestone
==
B2 m s
== | N Sandstone
| Tl ATl
[
- L 4 1 imnesione
'E ;!$!:l| ."\'nu"‘l?nuliliq‘
= - Yolcanic Rocks
e
= - Limostone
= E with orhbitelina
-
= E==="2  shale
= o
?ﬂ Slctamorphic S‘hlrln S‘u \\._\
= | NI roecks
= =
- o
2 Willage /’n“n“ /l-'null o
—
Scale:1:250000
0 5 10 15 20 km
— —

D] Koal 005 Va¥Be v+ aii 5l ad F ) 890 dilate  culidh e i ) JSb


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

IR ylis; oF ol YA al>

(ICP- Sl o car glowdly ooil b mwal
aladi Fr g s dio Sb adaie diged iz da SIS el
mobis 5Ldg b Ll (IS gD alais VY g Jguriol alais 19)
S e oKisle;l ;0 10 nA L,> o 5 15 keV ovino
)iw)b).a).a) oli;.wé L‘A}?—, Q‘f‘ LSH.\M Q‘}o 6)5‘)5 uLa..JL?u

(Y 5 Y slo Jguz) Lol 4355 SX-50 Jow Cameca

i Kias
sl b Sleas] locSin qmyy oype adhais o
JS8) g o0 oS (S3g08 5 (kTN D)9 d g (S 9die
5 O S ALl alauly 4 (50000 (s eSS (AIY
s ol INa-] el asg LB Ol sl
M () S S S5y A (G diged o Jlaais]
Feo¥0) PSeidl Jels sl Lol sla S5 (0 Y S
=S8 9 (2o,0 0) Cudgn 9 (o)0 10-Y+) JS*’-"-"] NEWIRS
3 sl Sl g cudgy FlsS e kS (S isel la
e sS52s o el ol s il Pyl s
S D90 g o)l (ol (F9,05 5 (b b e
pdm (@ VO USKS) 0sd e o b USE aed Bl
B Iy S R T A -2 TR
S az )3 a5 wilowd (o jgmgm 5 (S (SloSS
L oyl ol o3l ool 455, ey 5] T (5,55
5 om0 T S2) 5o 35y blia il 3 55 syl L o
3550 GaSins ;0 job Cuyd (n Folsl Jsmiel 55
mad b 08T e e Shg e geiel 3 ool (g
o3 (sloged U jow 5l (lled (Kj0iz 9 (Oad (Fml)) Lo
S JS2) 659l ©yge 4 (o250 ahaie )3 ook (nl 09d o
Wgd( oo odyd Sl D90 4 (Jobo whale ;0 5 (0 9 AT
Slosd 135l o] apnST 5l )5 ad jo g (o ¥ US)
0013 (5ydy59509lS L b Jgmial slojsl (o ¥ US2)
byl iy o] 50 oS sl (553 Sl o9 45 Wigds oo
(o F US) wload anilil pazs Ko 3l Cond Sy o
SoSs Al s sl gl ©jse 4 Gl Cudgn
3oy ol a5l aST gla GBS .l vl 0gzg 4y Jguial
3 69l CondS (O ¥ ) s 0aiST O jgo 4y g 45b
-GS ol e el g 0gdoe o D SIS e
g 4 b 5 45, g & 5 ool SIS ol ] cenla

090 (ol o

Scelld (n fod S Glgie 4 gl Gliais] sla S
b oglodl 5l oS5 e yind b hls olpl Slaass]
b ol (Sal olSle slagym 4 it 5 005 eloil
Jld 58 gz 3550 aibie 0] aites wiily ssdsd
30 el gEoaeg )l Ay 5l Lise g ol 13 Sl j04.5
ookl Bs 8 et Semlisi moeem b Ol
Ju S slewly 5o g5 0 plpl askd nj a4 Geen
ookl adarey oloy [Pl ol sas gen T sloyl8
i s wlal pg eog Sou 8y5e Jlews el
el 09y gl - GbL Al S (bl Sbh padaie,
Ky elslidiirna 51 %00 (B a5 elal 2 oG85 51 (0]
crogee 52 b g IV] g sl e 5 st
sloanl B hgdiws B —deg,l dgy el oo [A]
sz L] canl oas Gilie slaglyge so oleSle Galisue
3ol agy ol o sdsai slrosgs g @LMT s
S Olpl skl 5 Ay GeiSs owgildl gy 2158
S O eeldanz Gloazly (o) n 9)90 ddhie [ ul
@ iy L 595 (9 p (r el 5 00N geis; Senlys)
odd jlie slaSal § Sel)gs (s (355,50 sloSin
Losobes s abbe DN O US) aies 4l S gla s o
Loas cul w85 )13 Somsd slosw 9, ed)5
ol pwgsl slaasly 0gd co el oz aile (glpeglSSS
DT s Jlocdses Sol Saw 5 cudg ) camls ajuil
S5 g ol oSl o8 Wil Gusee 55l (2,0 S,
O POl i8S 1 S el laSiw (59, (Swgmb L
Mt (5555195 4 daly (pgm) SlaSiw adlate )3 S
Ao oo oS5 1y (il sla Sailyg, g e pl §te o
O JS5)

OB plxil g
Ve olass (gl paiges g dilaie 3l ol G gy 3l
abolie a3l o wadal Ol STU abolin ags (gl diges
Voo ol 3ol pll (6,8 (gl 2 45255 S0
;0 LABWEST o8isle;l a0 Slu 5o (p S b diges
~Gib g, 4 sl (51T o i Jlo)| Wl g5
<o L ACP-MS) oWl onss ciz slowdly (o) (Zuiw
gy 4 (PpmM) B b S 0l g 50 yolic g asys +))


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

Ol (ol S g (lid sy B saanl milagh s,k 195

e BB 5 0SSy Syse o] Glaysl 5 5l s
S 35 Cdgy (o ¥ USD) sl easSTyy alade o S
Syl aiile e as cenl w0 65l o S 5l g @S

S0 3l Co S o ls vg2g S sloo e 9,0 0aiSTyy
e T oK EACIRTE SR VAR cRURIye Sy
=8 S Az 3l 3l (o SKE) cwl KjeS

=

S 50 05 Hlen Hlade 4 o5 b S ol j0 09290

(559 M0y e p) Sia 055 Jlots dilaie sladiges oloond 4328 s Y Joas

Sass NK1 NK2 NK4 NK5 NK6 NK7 NKS8 NK9 NK10
SiO, [N |2 [aNy [AN 292 [N £o.0 £ £
TiO, - 08 < OA - BV - DA 5 N 5 as 5
ALO; 124 \YY WA \VF WA \VA VA \YX \VA
Fe,05 £0¥ AR Y0 £44 £f-. Y- 5 f.£4 £ £Y
MnO LAY LAY -N\¥ ¥ -N\¥ LAY AT TN LAY
MgO \YY VAY VAY VAN VA0 VAY VAA Y. ¥ VA
CaO YA YY- YAY XY YAA Y.£Y AWER Y0 Y £y
Na,0O £YA AAE VY £f. f.2A QA AYA ¥ Y
Ky0 YA \AS VAY A 144 AT \AS VAA VAY
P,0s <NA L L L ) L) Y- Y- L)
16 olas Y£8 YYY Y.¥a VAY YXE Y. ¥ YAY Y.Y¥ YA¥
Ag SNY oA 9L\ YN SN YN 2\Y YN YN
As LA A~ A Y- Y- D Y D D
Ba Yo\ \94d Yov ARk ARk TYY VO Yoo Yo\
Be V£ \f- V- \E- \E- \E- \f- V£ \E-
Cd SN¥ AY LAY YN SAY N Y- YN 4
Co 4.8- 0. Y- 98- A AA- 4y \o ¥ A
Cr A Y ‘Y ‘Y Yo VO VY VY \8)e
Cs L8 L f. L f-. “ A L8 LY. CD-. L f-. A
Cu \Y£ VYO \Y£ \YY A NA \EY \Y£ \Y$£
Ga VAN VAY \YA \Y.Y \YA VY \YVY VY VYA
Ge W Wai W 50 50 Wt 50 55 55
Hf Y. ¥4 Yo.¥ Y. £0 i\ A Yo Y £A A YXA VAR
In .. f <0 L0 L0 L0 L0 <0 L0 L0
Li VAA VEN VE¥ \WAS VAL \YA 4y \£8 VY
La YA Y YY.X \EA YA ‘YO Y.f YoX Y-A
Ce FEX fo- YN YV.Y £y, VA f.¥ YA¥ va.f
Pr oY 8-Y £YA £.Y0 t5Y v £4 £.04 £X- £5)
Nd \AA V4 VAL V£ WA ‘WY \V0 \£8 \EA
Sm YAQ YAf A A XY Y04 YA A Y YA v £8
Eu Vi f ne Ve ¥ <A Voo VY Ve ) - AY - AY
Gd Y50 Y¥E Y08 YYA Y EA Y$a YYA YXY YYA
Tb ai Wai 04 -0 fe il - BY N - 00
Dy YAY A0 vof v FF \ a4 Y £Y Y- AvAR) AAR)
Ho <Y < AY A - YY N\id -fa 2 - £Y as
Er YXO Y Y Y. Y YY- Y.YA ks VAN \ VY \YY
Tm XY ns YA ) AR} \A .Y Y¥ YY
Yb YA YY¥ \YY Y. Y Y4 VAY VY V- RN
Lu ) XY i ) ) Y - YY ) )
Mo LD Lf. LY. LY. LD L f-. LY. LY. L f-.
Nb Q4. 44 Yoo Yo 4.8- Q4. e - Q4.
Ni Y. Y. Y. Y. Y. Y. Y. Y. Y.
Pb A 7.5 AR VX Af- Yio- s VYA £
Rb £\ Yo [ahs fof £8)\ [N YA fada oYY
Re S . S S S S . S S
S Deye Do ye Deye Deye Deye Deye Do ye D4 14y
Sb . LY. LY. LY. LY. Y. LY. LY. LY.
Sc Veye 1Y,. 9. Ao Veye [ Voo Veye Veye
Se - 0F Wat ) W - 0F - f5 -0 - fY N
Sn VY- VY- VY- VY- VY- VY- \f- VY- VY-
Sr i Y.y AN Yo YYY YHa Y Y)Y ¥
Ta - OY -0F -0 04 N -0 N4 - BV - OF
Te LY Y- LY LY Y- Y- Y- LY Y-
Th Y I \f\id 2R £ YEY \7AAs £ £y £.OY
Tl LY X X LY LY X X X X
U 114 VY <A VYA VY A 50 < AD e
\ £ Yoo £Y,- £ Yoo £0- VAT YV, VY-
\\ Y- A LY LY Y- LY Y- LY LY
Y Y-A Y\$ VA VAN Y. VY VYA \ex \88
Zn YY ¥ vs.¥ ADY YY ¥ Yy A OAY ADY YAY 2N
EuEu* < AP < AA < AA < A¥ < AY < AY < AQ < AD < Ad
(La;Yb)n N AL ASY AfY £AY ALY AAY 4.0 LV



http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

A3V

IR ylis; oF ol YA al>

Sialy04.S dibaie sladiges 10 Jgumbel SIS slakais 455 mls ¥ Jgus

Lo NK5-1 NK5-2 NK5-3 NK5-4 NKS5-5 NK5-11 NK5-12 NK5-13 NKO9-14 NKO9-15
SiO, \AVE FYA £YA £YA £YY £YA £Y)- £, £YV AAVD
TiO, YYY Y YA AN A AR YN Y YYY Y.Y0 YYE Y& YYa
ALO; A Ve VYA (A ARIA) V1,0 Y VA 114 AV VVY
Cr,0; .Y .y .y ) -
FeO VYWY VYA VYWY \YOF VEY \YA VY. VYA AAWA WYY
MnO NE N4 SNA A Y0 A XYY LYY XY - Y¥
MgO Y0 ) ‘Y. ‘Y. VY0 \YA \YA \YY ‘Y. VYV
CaO VLY VVY VVY Ve YA Ve VLY VLY LY Ve
Na,O ANAl 1,04 e )\, £% \EY AN V7 VO ANl V07
K:0 - f- - fY - f- N - £0 - fY ! id - fY i
P,0s e I oY s < e e .Y .Y <o
Saezro 47A 474 YA gy azy Yy A4 00 74 1z f
Si sY8 AL (AR FXY £YA sX- AR £14 FXY FX-
Ti Y X$ Y€ YF XYY Y YO X$ Y€ Y
Al VY Ny YA N A Y YO VA Y- YO
Cr opee N N opee opee opee opee opee . .
Fe’ s Y- LYY B < YY W) 50 <A - EY A
Fe’' +Af < QA AR - Ab Ve A < /AN - Ab <A VoY < AY
Mn .y .Y .Y .y .Y .y .y Loy .Y s
Mg YAY Y,AD YAY Y/AD A\f\AS YAf YAD ARA! YAY Y YA
Ca VY Nid VYO \Nid A VYE VY VYA \Nid VYE
Na YO A e NA Y N LYY LYY XY SNV
K -y A -y -y A A -y A \VE A
Egoe YO T ATAAY VEA VO Y VO Y VO Y \IVAN YO T AT\ ATAAY
Alvi NY N YA <Y\ SNY Y- YA YA Y. Y0
Aliv LYY VVY VYO VY A W 1,¥4 VA \YY B
BNa VY SYY VY VY Y0 VY Nl SYY i
BCa \YY \Nid VYO \YE \NA! VWYY \YY VYA W4 \NAd
.&m'l)oy; adlhis gladiges yo J}‘"““" S slahass 45205zl ¥ Jgus aolsl
gl NK9-16 | NK9-17 | NK9-18 | NK9-19 | NK9-20 | NK9-21 | NK9-22 | NK9-23 | NK9-24
SiO, fY¥ fYf fYf fY 5 YA fY8 Y Y)Y YA
TiO, Y XY A4 YX- \Aid YN Y5 \Aid Y. Yy
ALO; ) VA Vo0 DY I\ F V). 110 110 V8
Cr,03 e e e . e oo e
FeO W V8 VEX WYY VWY VEY WYY W YO
MnO XYY LYY X% LYY XYY XYY ) XY X%
MgO YA \YYX Y)Y VY VY. \YY Y)Y \YA VY0
CaO V)Y YY) V) V)Y 1)) VY. YY) V) VY
Na,0O 1,00 Xa VYA A e )oY Vo- Vo- VS
K,O - FY - fY -£0 a - ¥ - FY s il i
P,05 . 00 oY 00 .Y . oY oY oo
NiO .y o oo oo A e f oo o
Ssazme agA a5A v av,0 10,0 As g s a5A 15,0
Si FXY AN FXO AR FX FX FXY AR FYA
Ti YO A XD S YF XYY i Y Y Y
Al A s A X X YO s YV X
Cr . . . “ies
Fe'' VA A A LXF XYY < AY Y A - AD
Fe'r - AA Ve - AY - A¥ A -0 - A¥ - A% S
Mn .Y oY oY oY .Y .y oY Y oY
Mg YA T YNV YA YA Y50 Y YA Y YA YN0
Ca \YE VY VYE VYO A WY VYE VY \VE
Na -4 N4 Y0 SYY e 2N Y N\F YF
K Ry oY oA oY Ry Ry oA oA oA
Ssazme VoY VO¥ VO VO VEA VoY VoY VO¥ VO
Al L YE v A Y- Y- Y0 2 LYY Y-
AlY \EY VYA \5¥ VY- = = \EY VY- WY
BNa - YY YO YO YF YA YO i < YY
BCa \YE VY VYE VYO A WY VYE VY \VE



http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0]

Ol (ol G g (ol ysls

T el rlagl o0

234

Sinlj35.5 ailaie sladiges 10 DSe L S slakais 4325 ls ¥gue

Sans NK5-6 | NK5-7 [ NK5-8 | NK5-9 | NK5-10 | NK9-25 | NK9-26 | NK9-27 | NK9-28 | NK9-29 | NK9-30
SiO, [ FA YA FAS YA FAE [aa FAY £ YA FAL
ALO; Yy, X Y\Y Y.¥ Y-$ Yo Y\ Yo \ag AATN YYX Y\
FeO % .Y .Y .\ .\ .Y LY .5 Lo F .\ .Y
KzO < 0F <o A <09 <\ AR o). <09 .Y .Y IEA <A\Y
CaO YYe VAY VY - AY \AD VY- YA - 0) Y. ¥ Y2\ \YE
Na,0O Fr0 A A+ AA- AAY AAA Y0¥ As¥ AN AsE Y00 YAY
TiO, R .\
MgO .\ .5 .\ .Y .y .y .y
MnO . . . .. .
Cr,04 .. Ve .
Seame 1.0 Yoo 19,0 Y AA a3, 49,- Y Y Voo aa.f
Si YAY YA YA YAl YAA YAY YA Y. - YAY YAY YAy
Al ¥ V-4 V& Vg VoY Vo4 V& VY VY \AY VA
Fe®" .. .. .. .. .. .. .. ..
Ca 200 N N -f N .Y . LY .q LAY A
Na ) s YO Yo - YE s VY < AY Nas s 70
coze £YY £AY £AY £AD £AA £.¥4 £AY f4- £AA £AY A
Ab YY Y AQ- AVA A A% AAY AY.Y gy AN AYA A
An YVA Vof 404 OF- Ve A Y YYA VLY \OA V-4
Or £ £V - Y g - YE <YY VY g - f0 a1 \NE ag

[ DOI: 10.52547/ijcm.28.4.993 ]

ot 2l (0 «XPL abline onlad 55 ,9) DS5idly 5 Jsewiol slojsls cudiyd b s5dym Sl (0 5 A 51 g5 Sm pslad ¥ S
))lfgg))b sl u.?lf o|).o.av FURRVCOW- S Ly Oygo b 615.‘9 éatu e as J}‘*"“’—‘ ‘_gL:bL;'oLf (& (XPL) Lm)%y))b 5 L;'z.b éo)? 9
atad VY] g o 5l 8,5 1 (6 Lazs | sla ailis (PPL (slasio: oauidad joi ,)


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0]

[ DOI: 10.52547/ijcm.28.4.993 ]

944 o SleassT slcSin SIS cand g cond e o owliin S

VAR lias) oF o,led YA al>

Feh o

Attead VY] g e 5l a3 5 (o lais] slaaslis (XPL) s9JT)Lé ad b Db sl SIS (< «((PPL) o Jgastal gl Ss

5o [VA Av] Bala 4 ¢ NbLa Soged 50 o)y 0,90
(S0 JSo) 6 o 5138 olhesS slacy juil o s
=S oaijle leSle oSl 538y o) p jskaie 4
S HE 5l polie Ol sy slayloges 5l e o) 2 9)50 sl
b, glacus I (rizeen 5 5L b g S5 polic &
saasg, [Na] oLKen 5 5,21, 55k a0 s soliiul pa lie
A Cowd LELL pole Olposs layloges jo 0dd g,
o 5l g wil gosre 5 G AT S50 0 5LL
55l jolie Olss sla loged o b g oS g Slaise
a5 CdS olg e il pialS g i Ojge 4 LG
ahic X 555,50 ;o bl oid Jislas jels
“dgad Sl 2 4 Cond JELL ol Ol sy cl ails
9 Zr- Th .Yb-Y LCe-La (_gl.b)b}‘u 29 P Oy 6[.9
o logad pl der jo ol ool sols lis £ S Th-U
5 b Lyl by (it (om0 0550 sladiged Dl W)
Wonil (0 S oo j9es b Dlabue lose 5l g el sosre
039 iz sl dilaie GlaSin 35555 o Lol anyl 8
oaus oS olix .l eolinal (WY U3y [Y+] RbZr 4

DS oo 9y AFC Wiy 5l gy 1 3590 Sladiged 990 o0

Eyozme Jloged ;0 () Jgu2) (ploond w38 mls ululn
3,50 slaZiw Y] Si0; & cos Na,O+K,0) LI
O Uy wls 48 sl (ST g cajail oS 50 (o)
slonls b ol ole ol (See aSbxl 5l (&l
bSiw g5 5 canle Wed gzl S 1 Sle S
5l oolaiwl b caliee slojloges 10 (gwyp 0,50 Sliais]
e b olls Sal 0,2u8 )5 aasges [VF] TaYb
moee) selaste SIS sle loges (0 O ) Wiyl 13
S 8l g 00 Hlanwl STl ol jolie 4l 5 5L
ol e 0 s oolawl B 465 50 5 lw 5o sle
- o oolazwl (HFSE) YU lae cais b yolie 5l dajlogas
-5 gl esd) il 8 (sblis o ey b juil oo
blow ol o Le‘j oS 5 g Ay dgg (lo,B Jd o
Dol o)ls Siws 1[5en slajpm 0 Sgy0 slban]s &
S8 sl loges [0 5 cwyp Oy90 Sliads] slaKiw
LE) 4.......0‘5 ts’w] u.u53 oj.'l.mf 3o QS"}LNU"'A) (_gl.ﬁjam
Th- slie Jloges jo igad lsie 4 aiiwn a8ly 2ilyg,8
@ aiwly slacdlil oS s bSiw ol [V#] HE3-Ta
K (o 0 JSB) Wyl 13 (VAB) SlaassT e


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0]

[ DOI: 10.52547/ijcm.28.4.993 ]

Ol (ol G g (ol ysls

& gaex (clogh (6,185

Yoo

T TI T[T T T[T T[T T[T T[T
_‘-i-"l Phonolite i
Foidite i -

IIIIIII1I IIII|1|IIIIIIIlIIIIIIIIIIIIIIII

3 4 45 50 55 60 65 00 75
Si02

Hi/3

Shoshonitic

100
=
[
=
]
10 Cale-Alkaline
I ]
01 Ta/Yb L "
15 T T T T
(] g 4’5
e &
- -
- ¥
Loy 1
= =
S =] Fiy
0s [ a
Orogenic andesite
ﬂ.l.'l ' L L L
0o 10 20 30 40 S0
BalLa

Th-Hf3-Ta Jsges (< [V F] TaYb ay s Ce/Yb jloges (o [V¥] Si0; & s Na,0+K,0) Lo L5 ggame g (il 6 S
IVA VI BaLa a ces NbLa lsges (& V5]

W L) L) L T L) L) L] L T L] L] L} I T T L] L]
L - 2 b -
% |- —]
L d 19 F o
L ® - L 4
Lazn | o - ¥
L Y - 15 f= -
15 = - = -
C ] 13 E
10 (PRI T SN T T T N ST N ST S AR WA - bt n
30 35 4 45 50 1 2 3
Ce Yh
8 T T T T T T T T 14 '
[ ]
° 12 g
5 L
Th L ] ° wo —
4 | | - -
® o8 - =
3 1 1 I 1 1 L L L oo
50 b} %0 110 130 5 5
Ir

DAl 5Ll 4 cos 550G obie @l sl Jloges £ S


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

. L_g; S ] 6LQ i' Ls;ls " B3 3 . wﬁj “SA.AJL;AAJ s’.

IR ylis; oF ol YA al>

3
il
2 T FC
3
z AFC
=}
g /
1
o o °
o 1 1 1
0.0 0.5 1.0 1.5 20
Rb/Zr
1000 1000
. L]
- [
== NK1 ——HNK
100 == N2 100 ==Hi2
NEA KA
—— NI —— NI
10 —o—NEE 1o —— NKE
NEZ NIT
i ——Ni3 1 —— NI
=—NKS =N
=o=NK10 =s=NKI0
01 01
la Co Pr Nd Sm Eu G4 Tb Dy Ho Er ¥Yb Lu S 3E =885 FREEFET L3

Joges (o IV o 0S4 e sads Jwigy REE ol S jolic jloges (o d YT ROZr 4 e KlON2O loges (Gl ¥ S

3925 Jleil oaims lis diges ;0 V0 51 o LaNb cos
Sladiges ;0 Cund opl lawgie Jloke .ol slatug (Soll
~asgy (YT 0979 5 Sl (nl &S Sl YV (g 2 090
VLSRRV 3 JOPY
Sy ,Slas 293 4 Wilg o 3 [PV NDU-ND Jlages
SAB 5 loges (! jo (AWIA JSE) ail glatwgs LY
s olss S 5 Silis WLREE S é 5 Nb |
- LaNb oYL s NDU 1ol olie a5 5,5k a5 el
Slwg WYl a8 Sly @issS slacuS 5 4 o o
Gladigad ¢yloges cpl bl 5 il S oaijl blSle
Sk a5 wien &8ls (6lo)B aingy (50,1S 13 () 390
Rb)Y- Jlsgai 3 ol dilate slocSin )0 (gliwg iVl
a0 bdlew abowy 4 (Sud 8 pais sl NDRD
09 oy o (Sassé g ey (Sogll b il
Soges pl 5o segee sladig, 0,5 colaiul g oo Slasras
Sl (lingy (Sogll by (il 8 argy o (Sab i 5l 80
2 0l 09,0 YL RDY s 1o R e il a5
G¥g) lambo (49,0 (Sad g oKl o &5 cl J>

IV ] adg) asgS a cod ooty Jlnige ol S yolie

4 Cowd ol gy (REE) job S olie jloged 5o
& s LLREE Sus 2 (o V JSo) W] cojus
Sos 26 ol 4 (LaYb)n =5.43-9.64) LHREE
3,90 ddlate sleojlas o WHFSE Sui 45 9 LLILE
IVEvYT ol a8 bl 4 Ll (Sily Sl (o) 2
gl LS 4y o 0l Jlomige H3B (SB polie Jlages ;o
) e 5 a1 90 slaSi s ¥ U520 [T
J e wbeal L ooes Rb, Ba, K, Pb, Nd
ale> | LLILE Suas e awss e olis |, Nb, Zr, Ti
ol WHFSE Sas s 55 s K, Rb, Pb
L adlaie Sleass] cdld bl sauss olas Nb, Zr, Ti
56 bews Jloiml 4 Th U Sas e [Y0] el il
DIV] ol aily olfsuls sla Sig b slatwg Sooll
S8kes 4 Glgien |y Wayloged (ul ;3 Pb 1 bles (Sas i
315 Ced 0igy9 8 (sazio YL (cdsuogd leasly Ol
Lol wls 1) jare cpl Sab e gumen LYV Y6
axrgi oSl ael YU b (6lo,ls atugs olge b LSle _2yYT
L¥e] o) Kamgy S oosie 4 i oo [YA YAl o5


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

Ol (ol G g (ol ysls

kszl.&&..\.v“wb.e‘b‘d)ﬁi VooV

Gloges ol bl [YE] col oYU aings b lacgw, wgd

Sosaly Slie dlwsgs (g3l 55 Wigy (gusy 3550 Gladiges
(e A JS8) wams oo lad | (oYL dwgy b g oga) 098

U (o

Sl o jolie olbond Gue) JL8) GBS (ow)n sskaie 4
Sy 3l o oot G slaatdl oSS 5 Lo SIS
3hakss Fooolaws ((Jaco SHU ablic a4y 4 o KX
S Gailoniey gy 4 ek 5 Jemiel oSS
(Vo ¥ o gazr) Wl & o

Ao )l b 5 G0 lS sl S alex 51 SIS J,.....n.oT
iy e 4 SIS ol el it K sl (61,
S SbSiw (55 b ann 5 515 Low

655 (nl o ,Lid g Led (el 6l (el b SIS il
slojol colys slabal 4528 @S gy jled 4 laosgs
YV Jgaz 50 (om0 0590 ddlate laKin ;0 39250 Jyuhal

O PRECN

NbY cows ] ;o a5 548 0 0230 Nb 9 Rb 0 coiis
- K 3 bgipe polie (45,5 ool L L¥Y] cadl S L Ll
3 SHEGE Wg) dged (nl p(owyp 990 aihie sla
ol omlice B 1ISaT glatwg Sooll b iilyg,8 gy
al , [¥r] BaTh & cees ThND Jsses (o A JS5)
ol o A JSs) el sats >l Ba Nb (Th jaice 4.
Wt e 905 9 YU izl slls aSil b julie
Ba [¥f Y] wls Sslite L, (iilye 8 slalase ,o Ll
o5 Sladls ;o Th g osgy S e (gamy (led 005 50
Glaiss Ol 5 YU los laJlaw o Ll S e yné Lo
4 BaTh slcaws 5, ol 5 [¥0 FF] el Sy
O b g, S (e e sl Olsise ThND
oolawl yuilyg,8 sble ;o ohg 4 LSle oKiuls jo b Jlow
YL lacns a5 was oo plis ,ob ol ks, [YF] o5
Sl abewsy sl slSiuls (g3l 5 4wl BaTh
GVl gl o J o wdl bype 48y 5l ool
3leaslp Gl S lie 4 by Jlew Jlai>! 4 ThND

Subduction zone enrichment
or erusial sontaminstion
— A | | | | |
NhU — | Withw=plaie b
2 w """"?_"j'_"_“"‘r "
T = =
i O | L et
ol
C-Chendrites "
Y ° =
=l % ek iy "
L ontimenlal 4 P -~ -1
crast .
i '- -1
N
. 1 1 1 | | |
A 1 T 100 1 ;
Nbh/RDb
.:Iu * T T T T -
ar BB 4
(4
LT =1 .
El
06 b oul E
i
mxwod b B E
L Slab melviewer crust
-—= -—= RS
o3 = .
a2 3 E
a1 L. =
a0 L L L 4 .
o 100 700 400 =00 B0

r#]1 Ba;Th 4 ceess TAND o905 (o [¥Y] RbY-NBRD lsgei (o [¥V] NbU-Nb lsges (il A Jsis


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0]

[ DOI: 10.52547/ijcm.28.4.993 ]

] lafis S ot i) ebitifi

VAR lias) oF o,led YA al>

Syge sloSiw 0 G aiollp G cnl R
ssb @ oSS e Bl K8 Sy 4 oS el (o
mee JSi |y K b G5 ws e £e-Fe dgus S0l
XAl12) Si2)0s 50 4 LI R (sagee Jso b 000
Jsesp g ok Ca L g K Na wlg o X o jo a5 el
3 I ] sgs o ailons 5nSTA Lolal o] (s sl
oS 55 Wil IRV ] syl el ilie (s
5 el ke (o Q USE) Wyl L3 WSS b o

VW F ol oSle QS ooyt doyd YVAY LY VA
WYY B YY)V QT ]| Hode pized 5 Sl wsyo
ol doye APAY T Sl 4 WS o e G0
mlE s omdw g 5l LPTRRL i cnlple
odal ¥ Jgaz 10 gy 9550 slacSins P (slay 20

RO

ST YT oll 2 Jgmniial (551550 a5 g lagygulS

Jserd o Fe' g Fe™ olie SLS& pizmod 0l doslixe
yial b ool [YV] a2 0 gy 40 Jgesial (s a5l
- Jgesial 09,5 1 [YAl g o (a3, ol 32 oy 2 9590
&l 13 Ti<0.54 Ca>1.5 (NatK)<0.5 L cowndS slo
03, 33 ;o YAl g ye (39, olul G ol oS5
(A JS) 958 o B caStule B wils 50 e
aily b gmiel S sl 1y 50eed 5 [Vl Gy
5oy g SeBlel g (oLlE (oL Sal slagyw o
03,5 oLl (w8 USE) Ti0; 4 Si0s olpme olol 52 oo
3 n Oy Sadised den loges (pl 4 arg bl
“oeey sked) elol s dly oL Sel oS
oS 50 dibaie logio] L] x> 0 LSl Lo
(o U JS2) wylo 18 uilyg 8 blie ) ainly sl Jganie]

5

T ¢ § r o oqqgry 5w T L
i agnesian |
— bk giiaia . . 1stingsite
e F’_'l“'f- [Edenite g
['_t - Fdenmite
= L -
=, I Magnesian |
= o] Hastingsite
- -
Silicic Ferro- )
Ferro- - - Ed
B _" " Edenitg i
Edenite Hb Ill.lil Hastingsite
L R ]
l] lllll i i b 1.1 Ll Ll Ll LB 1 1
8.0 7.5 7.0 6.5 6.0 5.
I'si
s
ol
o+
4

I-Amph

2|
-
"2

£ l% S-Amph

40 45

Si0, 5

35

Ti0,

9 T T T
? 4
\
™
6 |- Alkaline 2% Y,
I" \ s " %
. t-‘I.'II a-Mafic” -, i Lamprophir
. 9 : :

eS8l a3 lucp o) o 03, (o YAl TIO; b e SI0; Jloges (o dYAl g 1o g, (bl 2 Jgasial SIS oS 5 (il A s
TEV] gl o5 el tlie (gotmamnds (& ¥ ] w5)lo )13 LB (Sal 0,008 10 cory 0 3590 sla Jgusial T Golil 5 a5 o Jguiol


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

Ol (ol G g (ol ysls

@l.&éwl‘ww‘d)ﬁi VooF

Solmal Koo Jdo [FF] el _isuogd b aile L
g 5 e Sl Algee Eu i
39390 slo SIS 0] wsl aibie slacKiw ;o oS e D
e 4y g St (Jgmehol ey Jols St (5o
59 o5k &8 G FOlglR Rk s )08 Gla S oS
Sl s plSin 45 wms e i ol CeslacSin oyl
G B e el mle b S TR, (sl
5 S5 4 S 0 LR, S5 [PV PP ) Saags,
sayl5 4 s ol (S (Sl Condy) LSl sles
25l b LSRNl ,0 s 5 00g dlusly 15 oSl
S S cpl 0 W S5 el 950
b sl 505 sl TSI G el 0,58 )0 5 g
WSy pan o gloSle Sl wely wiilg oo 051 JLé 4
oad andl LSl lawg ojles S M b
il LSlo gmo (b O Jl Jlid o i g lad LU
5 Mol 31 0 Wlgs oo 5 0ad 03,55 ad b US55 LA
IS ey o 41 ol 090 (b LSl o)l jLad als
ookt slaysh a5 9l e Cacly Jlad alS &dly 55 oS
5 5 Wap Jelod eS Bes )3 Gume sled g (Bese ;0 0ud
5 o Jo el o5 slod I i sled jo Pl ot
5 tle g IR Wobipo lajsly cutps ot o5
3 sy 058 0 ] 252y el Jomial (pliord S 5
alasl, LR o 5 ooyl 098 o ol JLid g Lo Lyl
Led a5 o S aill adls e jels Jlad 4 oliws Sl
A3 s s ol )0 s9zse parteedl] Jlake el Lazd
TFA] 058 oo dnlone Lo (o K00 slo el b 38,5
P(0.6kbar) = -3.01 + 4.76Al, )
S porieagdl lade Alt 5 Lol o  Lid calaly ol 5o
R IRJOV NN U S JUIPSCON GOV X SO I PUUV-N BV g S
Sk oS 0oy JLslS YO L pln oy 3500 sloSs
[8-] o Samgsy 5 Koo (29,5 sl ol o o s sl
Slod st sl JLokS Ve B gole jLad o) ;5 alal,
150,85 &l M 953 b o o ailid jo0 Jolas

T = 25.3P(kbar) + 654.9 )

ot Gl @l (ow)p g (b Siw slaiags
oy Oy90 dblaie o Slaassl slacKis a5 ams o oyl
Shails yrpo 1y il (ST s cajail slaows 5l S 5
4 s gyp O30 dibie glacojail (plend b
YA BVE lls goog Al 51 Lo s 5 oLB Sl dcgeme
b b Shy 5l ol a5 aie ALO3 s
S b S polie 1 Sas oo cwl olieeS lavlgas
5es (HREE) 581 06 S olic 4 cows (LREE)
adlais 4565 50 sl o oSl 565,50 5l Lab el
- S 5 LREE Jlges it curd eopmizman [FY] sl
Loy ool isdsd 5 QL (oL Sal slalSle slo
Slassl oS dag)bual 5 oy, call 4 azg
St s olfle oSl S gl adlaie
il WHFSE S 5 505 5 K ,Rb , Pb wssls LLILE
b aihaie leassT el bls,l sasss slis Nb ,Zr ,Ti
w)bows Jlisl 4 ThU Sos ze N el il 8
sl il oSl sla Sy b (gligy Sogll Uil
Soots sl S5 wlax a4y Ta Nb | Ti yole Sos 45
- ol [FY] ol Samgsy (50 %0 (g9 5l sl bogiye
agg leSle S (SwnS oow Yo | (Sos
S5 S Salph o Ly s byse g3
ook S wsd sl 6yt slos il YU (yenST
s5b 4 oedd LSl ;3 055 4 BU slags lxal ool 5ls
1) BU a5 g)5b 4 05800 S b lsals Lauss ooes
3 ol i Sy Sl sl 55 ol (b g S
Jhsals a5 (o piBu09d b g5k (S ejz 4 5> ol
S Eu it gluel cel el snile Bb ol olBuls o
9 S 9m9)] (S 9 el (ol il jom 058 oo like
os clalin o B (g )lxial 1o ol San 505 oS
Sezg AV sal atsls alwals G5 5 eSS i
s S sbase @l Bu s g)lal
ol Sal sleojlas sla 555 5l (EuEu*=0.84-0.89

36 Olgre 4 M5 jga> ,Sla o [FF] 25,8 4wl


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

IR ylis; oF ol YA al>

lie sl yloges (pw)yp ol il g,8 b ddlate Slaass]

@ iy (G070 50 (o p 3y Sladiges o was e (LA
laaiges RBY-NDRD loges 4 azg5 b g o5lo |18 yug8
S L iy laJslone bawss (Sad e glaShs
Sl (nl o ool wims oo 55 055 5l 1) (glas,
S5l g s cepdS Jpmial gg 5l Slaads]
SR oS 5wl SuSloyz B lowm eie il y92
5 eLls Sol Jliacs] glacfin (pl a5 sas o ol
"N soedeey @S by wien aliesS (>l 4y il
s gl ont pll Slnle Lululy 5yls Slgan S
Gt 50 o) JbolkS FYO JLad Lo Jgushal (i lad
W b sk Jolad slos 5 (ol ol )d &jg0 4 0L
YL polie s o glis 1) ol il 4z AVOD

@ aluly bz o gl 625,13 L 5 (5enS] (Swip S
CSin (owyp oy ol @ s Slgen il

s 9wl ) 635 e olpl py A e ekl il ,8

&=l
[1] Blourchi M.H., Hajian J., "Explantory text of
the Kabudar-Ahang Quadrangle Map (Scale
1:250000)", D5, Geological Survey of Iran (1979).
[2] Jamei Jerandeh, O., 2004, "Petrography and
Petrology of Volcanic Masses in Ziaabad Region
(Zanjan Province)", M. Sc. Thesis, Islamic Azad
University, North Tehran Branch. (in Persian)
[3] Mostaghimi M., Aliani F., Maanijou M.,
Sepahi Gerow A., Mansouri S., "Mineralogy and
geochemistry of granitoids and associated iron
skarn of Takht (north of Kaboodar Ahang)",
Journal of Petrology 6 (21) (2015) 159-178. (in
Persian)
[4] Amini S., Jalali Qumbwani M., "The sieve
texture of plagioclase and its importance in
petrological  interpretations:  evidence  from
volcanic rocks northeast of Qorveh"”, Basic
Sciences (Islamic Azad University) 12 (44) (2002)
3521-3535. (in Persian)

G4z, M0 e S5 cpl el ol sles (bl ol 5
oiins abul ) A1V lode do Joial 5o .0l 3,00 o Kol
LOV] el atidly 55 LSl O Jlade 4y aim o w)ls Les b
3,05 o 1A gcie pgieddl Jlade p lad
Cude pyieegll Jlaie p luiz Fl Koo pleerd oSy
a5 el S OV o0 Jgeial 6ok aSs ,0 s
sams olas YU ienST Swip 5 9 AIY>15 Fe>0.3
b com ples ol Son 485 500 L baojls LLS)
G dariio 135 S 5 e lojite Jomiel
Ol e & 4z bl (a9 58 4 aily LIS Sal
-8 s g o ol sleSle a5 vy o a5 4 ous
WS (193 oy, 58 amio Vb A Sly Sl el
ailhie oYL assS [0 CuSglp wgd Cawl ool Sg>g
Sk laSis § bl 51 (56 ST S ol 9,8
el (Wigd oo olopl o lid g Lo aol38l L as)
sla g5 S0l 5l ol eaig) 5,8 amio ;o Ol osd o0
Sl Gz (b a5 o5 5 Jemiel gy ez ]
5 o0d el it G55,50 b &S el il oz
il Cadgnn @b 5l WSS Lulid s wedoe il
Sk LSl adsi o CuSignny 093 03,5 o0 Wy
WS (o8 B0y 4 £978 LS Lo (e gl (S0 50 g 0ad
Si0; 5l o8 Sl G5 (el 75 ely 5y5k Gl b a8
g 4l nlBl LSl jo Gl Hlade gyl 5l 0o
03,5 0 3dgt (il sleSLe

<lo

- S 2l (g0 5 (5, Gla sy bl
Syl (ST g Cojail g9 5l gy 0y5e Sliats] gl
Sl 5 il s ydyp b ol L cdl s
~ LS 0)ls dgzs ol )3 5 6 b imsreslS 5 (S,
slaSaw al PEaPL 50 (Logese 5 Femre sla
ol oliondiire; loools & axgil el o aus Sujusl
b ol (ol alSl g 4 dly bbSi
SMEE (Fes slalgel o e sdsd
colles b5, sains olis WHFSE _Sus 45 5 LLILE


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

Ol (ol G g (ol ysls

@l.&éwl‘ww‘d)ﬁi Ry 4

classification and to establishing the nature of
crustal contamination of basaltic lavas of the
British Tertiary volcanic province", Earth and
Planetary Science 50(1) (1980) 11-30.

[17] Kuscu G.G., Geneli F., "Review of post-
collisional volcanism in the central Anatolian
volcanic province(Turkey), with special reference
to the Tepekoy volcanic complex", International
Journal of Earth Sciences 99(3) (2010) 593-621.
[18] Asiabanha A., Bardintzeff J.M., Kananian A.,
Rahimi G., "Post-Eocene volcanics of the Abazar
district, Qazvin, Iran: Mineralogical and
geochemical evidence for a complex magmatic
evolution”, Journal of Asian Earth Sciences 45
(2012) 79-94.

[19] Rogers G., Saunders A.D., Terrel D.J., Verma
S.P., Marriner G.F., "Geochemistry of Holocene
volcanic rocks associated,with ridge subduction in
Baja California , Mexico”, Nature 315 (1985) 389-
392.

[20] Esperanca S., Crisci M., de Rosa R., Mazzuli
R., "The role of the crust in the magmatic evolution
of the island Lipari (Aeolian Islands, Italy)",
Contributions to Mineralogy and Petrology 112
(1992) 450-462.

[21] Sun S. S., McDonough, W. F., "4 chemical
and isotopic systematics of oceanic basalts:
Implication  for mantle composition and
processes”, Geological Society Special Publication
42 (1989) 313-345.

[22] Helvac C., Ersoy E.Y., Sozbilir H., Erkiil F.,
Siimer O., Uzel B., " Geochemistry and 40Ar39Ar
geochronology of Miocene volcanic rocks from the
Karaburun Peninsula: Implications for amphibole-
bearing lithospheric mantle source, Western
Anatolia", Journal of Volcanology and Geothermal
Research 185(3) (2009) 181-202.

[23] Zulkarnain 1., "Geochemical Signature of
Mesozoic Volcanic and Granitic Rocks in Madina
Regency Area, North Sumatra, Indonesia, and its
Tectonic Implication”, Jurnal Geologi Indonesia
4(2) (2009) 117-131.

[24] Nicholson K.N., Black P.M., Hoskin P.W.O.,
Smith L.EM., "Silicic volcanism and back-arc
extension related to migration of the Late
Cainozoic Australian- Pacific plate boundary”,
Journal of Volcanology and Geothermal Research
131(3-4) (2004) 295-306.

[5] Berberian M., King G. C. P., "Toward a
paleogeogrphy and tectonic evolution of Iran”,
Canadian Journal of Earth Science 18 (1981) 210-
265.

[6] Davoudzadeh M., Soffel H., Schmidt K., "On
the rotation of the Central-East Iran microplate”,
Neues Jahrbuch fiir Geologie und Paldontologie 3

(1981) 180-192.

[7] Agard P., Omrani J., Jolivet L., Mouthereau F.,
"Convergence history across Zagros (Iran):
constraints  from  collisional —and  earlier
deformation”, International Journal of Earth
Sciences 94 (2005) 401-419

[8] Allen M. B., Jackson J., Walker R., "Late
Cenozoic reorganization of the Arabia-Eurasia
collision and the comparison of short-term and
long-term deformation rates", Tectonics 23 (2004)

1-16.

[9] Stocklin J., "Structural history and tectonics of
Iran: a review", American Association of
Petroleum Geologist 52 (1968) 1229-1258.

[10] Budkewitsch P., Newton G., Hynes A.,
"Characterization and extraction of linear features
from digital images", Canadian Journal of Remote
Sensing 20 (1994) 268-279.

[11] Schaefer C. J., "Field characterization and
thermal  mechanical  analysis of  fracture
distributions in basalt lava flows, eastern Snake
River Plain, Idaho", M.Sc. thesis, Moscow,
University of Idaho, (2002).

[12] Kretz R., "Symbols for rock-forming
minerals”, American Mineralogist 68 (1983) 277-
279.

[13] Le Maitre R. W., Bateman P., Dudek A.,
Keller J., Lameyre Le Bas M. J., Sabine P. A,
Schmid R., Sorensen H., Streckeisen A., Woolley
A. R., Zanettin B., "4 classification of igneous
rocks and glossary of terms", Blackwell, Oxford,
(1989).

[14] Pearce J.A., "Trace element characteristics of
lavas from destructive plate boundaries”, In: R.S.
Thrope (Editor), Andesites, Wiley, Winchester,
(1982) 525-548.

[15] Gill R., "Igneous rocks and processes”,
Wiley-Blackwell, Malaysia, (2010) 428 p.

[16] Wood D.A., "The application of a Th—Hf-Ta
diagram to problems of tectonomagmatic


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

IR ylis; oF ol YA al>

[34] Tian L, Castillo P.R., Hilton D.H.,Hawkins
JW., Hanan B.B., "daron J., Pietruszka A.J.,
Major and trace element and Sr-Nd isotope
signatures of the northern Lau Basin lavas:
Implications for the composition and dynamics of
the back-arc basin mantle"”, Journal of Geophysical
Research 116 (2011) 11-20.

[35] Tian L., Castrillo P.R., Hawkins J.W., Hilton
D.R.., Hanan B.H., Pietruszka A.J., "Major and
trace element and Sr-Nd isotope signatures of
lavas from the central Lau Basin:implications for
the nature and influence of subduction components
in the back-arc mantle”, Journal of Volcanology
and Geothermal Research 178 (2008) 657-670.

[36] Orozaco Esquivel T., Pwtrone C.M., Ferrari
L., Tagami T., Manetti P., "Geochemical
variability in lava from the eastern Trans-Mexican
volcanic belt:slab detachment in a subduction zone
with varying dip", Littos 93 (2007) 149-174.

[37] Droop G.T.R., "4 general equation for
estimating Fe3+ concentrations in ferromagnesian
silicates  and  oxides  from  microprobe
analyses,using stoichiometric criteria”,
Mineralogical Magazine 51 (1987) 431-435.

[38] Hawthorne F.C., "Crystal chemistry of the
amphiboles. Reviews in Mineralogy”,
Mineralogical Society of America 9A (1981) 1-
102.

[39] Droop G.T.R., "4 general equation for
estimating Fe'" in ferromagnesian silicates and
oxides  from  microprobe analysis”, using
stoichiometric criteria”, Mineralogical Magazine
51 (1987) 431-437.

[40] Coltorti M., Bondaiman C., Faccini B.,
Grégoire M., O’Reilly S.Y., Powell W.,
"Amphiboles from suprasubduction and intraplate
lithospheric mantle"”, Lithos 99 (2007) 68-84.

[41] Deer W.A., Howie R.A., Zussman J., "An
Introduction to the Rock Forming Minerals"”, 17th,
Longman, Ltd, (1991) 528p.

[42] Krauskopf K. B., Bird D. K., "Introduction to

geochemistry”, New York: McGraw-Hill (1976).

[43] Edwards C. M., Menzies M. A., Thirlwall M.
F., Morris J. D., Leeman W. P., Harmon R. S.,
"The transition to potassic alkaline volcanism in
island arcs: the Ringgit-Beser complex, east Java”,

[25] Wilson M., "Igneous petrogenesis”, Unwin
Hyman, London (1989).

[26] Tatsumi Y., Hanyu T., "Geochemical
modeling of dehydration and partial melting of
subducting lithosphere: Toward a comprehensive
understanding of high-Mg andesite formation in
the setouchi volcanic belt, SW Japan",
Geochemistry, Geophysics, Geosystems 4 (9)
(2003) 1-19.

[27] Ghorbani M.R., "Lead
inNeotethyan volcanic rocks from Iran: the
implications of a descending slab", Geochemical
Journal 40 (6) (2006) 557-68.

[28] Vareckamp J.C., Hess A., Mandeville C.W.,
"Back-arc basalts from the Loncopue graben
(Province of Neuquen, Argentina)", Journal of
Volcanology and Geothermal Research 197 (2010)
313-328.

[29] Wayer S., Munker C., Meger K., "Nb/1a,
Zr/Hf and REE in the depleted mantle. implications
for the differentiation history of the crust-mantel
system”, Earth and Planetary Science Letters 205
(2003) 24-309.

[30] Kaygusuz A., Oztitk M., "Geochronology,
geochemistry, and petrogenesis of the FEocene
Bayburt intrusions, Eastern Pontides, NE Turkey:
evidence for lithospheric mantle and lower crustal
sources in the high-K calc-alkaline magmatism”,
Journal of Asian Earth Sciences 108 (2015) 97-
116.

[31] Cornelius T., Ntaflos Th. V., Akinin V.,
"Polybaric petrogenesis of Neogene alkaline
magmas in an extensional tectonic environment:
Viliga Volcanic Field, northeast Russia", Lithos
122 (2011) 13 -24.

[32] Temel A., Gondogdu M.N., Gourgaud A.,
"Petrological and geochemical cheracteristics of
Cenozoic  high-K  calkalkaline volcanism in
Konya,Central Antolia, Turkey", Journal of
Volcanology and Geothermal Research 85 (1998)

327-357.

[33] Munker C., Womer G., Yogodzinsski G.,
Churcicova T., "Behavior of high field strength
elements in subduction zones: constraints from
Kamchatka-Aleutian are lavas”, Earth and

Planetary Science Letters 224 (2004) 275-293.

enrichment


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.14.0 ]

[ DOI: 10.52547/ijcm.28.4.993 ]

Ol (ol G g (ol ysls

@l.&éwl‘ww‘d)ﬁi Voo A

and  microanalytical ~ study”, Periodico di
Mineralogia 75(2-3) (2006) 127-140.

[48] Dimitrijevic M.D., "Geology of Kerman
region”, gcological survey of Iran, report 59
(1973).

[49] Anderson J.L., Smith D.R., "The effects of
temperature and fO2 on the Al-in-hornblende
barometer”, American Mineralogist 80 (1995)
549-559.

[50] Vyhnal C. R, Harry Y., McSween J.R., Speer
J A. 7 Hornblende chemistry in southern
Appalachian granitoides.:Implications for
aluminum  hornblende  thermobarometry and
magmatic epidote stability", American
Mineralogists 76 (1991) 76-188.

[51] Jakes P., White, A. J .R., "Major and trace
element abundances in volcanic rocks of orogenic
areas", B. G. S. A. 83 (1972) 29-40.

Indonesia Journal of Petrology 35 (1994) 1557-
1595.

[44] Yang W., Li Sh., "Geochronology and
geochemistry of the Mesozoic volcanic rocks in
Western Liaoning: Implications for lithospheric
thinning of the North China Craton”, Lithos 102(1-
3) (2008) 88-117.

[45] Kharbish S., "Geochemistry and magmatic
setting of Wadi ElI — Markh island arc
gabbrodiorite

central-Eastern Desert, Egypt", Chemie der Erode
70 (2010) 257-266.

[46] Hattori K., Sato H., "Magma evolution
recorded in plagioclase zoning in 1991 Pinatubo
eruption  products”, American  Mineralogist
81(1996) 982-994.

[47] Gioncada A., Hauser N., Matteini M.,
Mazzuolir M., Omarini R., "Mingling and mixing
features in basaltic andesites of the eastern
Cordillera (central Andes, 24S): a petrographic


http://dx.doi.org/10.52547/ijcm.28.4.993
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.14.0
http://ijcm.ir/article-1-1563-fa.html
http://www.tcpdf.org

