[ Downloaded from ijcm.ir on 2025-06-09 ]

YOA G YFY dxbn )| Ad uL.wJL (P9 E)Lo.w ‘ﬁ)l-ﬁ) 9 S JLw o’l‘);ﬂ

CalS (S95 550 Gasgozme oy jhln (LB luipo) ol g (oo (bl SIS
(Cdhy & 5£)

Tool3 L8 pblS M 6obT pai crunsmo o8 poilgs Ld yawso

s as plol (oS oKl — )
u/)€" ‘M -.L.e,«.: oliiils ‘,0}.[6 PRLWA/AY “_;«JLW L)’W) oj)f— r
AYAUTY : ol ases CAFVNY rallin il o)

5 oblie 31 JSte iy 5550 aesama cal ool 455,55 8 5ull Gl (sloegS 1 BT TS0 (sasgarme oSy
6Lbs_<...w LSMJLML.?)K )a)‘)la MQGA ul.m.a ‘) u...]}udbo—‘ 9 M o)l.m}) @;;\) Ja.a‘).w LQW)L:LA ol w)l.aL..o
Setyiol o)ls jea o8 (S5 D0 55 (S g msielS 5 Cesl Dyl 5 JLenld Jehel Jolds S s o)z,
il ygmssie 5 sl Celsmiel Sl luSin Gl G aen Jlopnllst 5 sloosi g5 50 8 5l A (3555 (sasgerme
—los bl .ol J}*—*&“—‘ S5 Jols Cuign wiie £35S g,mendS 9 Codelsl anl leads sl
aS ws oo Hlas 1y Lok S A B F jLud g ol T il gaz 0 YO« U 00 slos alBre slo g, 4 oo dwlore (oo lid
i laFimes oS 5 55,50 Ll ol el SiashS oSl sazye ¥ e Firmes obolS Jolas Ly
Kl SO5L sblaSle olooniiss) o Sy «iuiS J65 50 sacgasme slocajble S Siw ot .Cl Jlgz oo ool
b 055 b sl Jlab slaile 55550 (g a5 ailygs 0,6 ) 5 el sl sadgs a8 5l Sl

o 2 a5 5 sl

Sl eSS0 degaro f5lo BB Jled 4l ¢ fS K pod fCy 5Ll (gondS gWolg

=525 clajly cojblie slaasly lad-les (g, 50jll
5 @b ey QLS Sl es &S (g 5bar Cul
3 85 walp Sl oSl (S5 S5 )55k
or b U el oad (oaw gl cnl )0 sdoe (209,
CleS yolie Sl oolitul logase 5 J§ S ond
S L g b i g (G550 b Sl
lr wiS S5 s slaudsnisl
b b)) (55558 asgerme (ul slaa jhlie STl

doddo
(el@sS slajly Sleme; slag SIS pwyp 0
Glooxly 5leals 55,5 Sobldsl 5 Sl slaSin
i lhasg> g Jiilyg s sadlaie wgd pendleSle b
LV] Slosgy bl 1 jo (wed cuin) 0,8 50 5,95 5l i
Aoz 5l S g8 ol LB gleacs v p oplplo
wlos,S 095 4 |, lolid i drg o ylisle glo
5 Lo lS onts b el pyline 55 55 ammi b cslis

nasrabadi@sci.ikiu.ac.ir : Sig xS Gy o VAYYA VA« 2 plad e YAYY A VYF 0 20l ¢ Joane ot g5


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

Ol (bt G 5 (ol jols alomo

03l I8 5oL pai oo yoily> YY¥¥

AN ol 555 asesa 5 174 55
6L®¢CM U"‘ (5>J.C )JJ‘ PR [\Yl —\\] [\‘ A]
w8)S 50 ol )0 e 3l (2Ll Olgiedr (595,50
B bl oS g e gl oKl as wileas
‘L) u.b‘ ° [7] Cnl 4.._9)5 u)yo Q")""‘S}A ‘)’Q?S
G034 pastie Coesl I () USS) CutS S65 50 (sdacgee
Sasgere (| alin J65 50 slaKiw ) cwl Hlo )95 5
S Sledbl 128 5 wijlas dg2g 55l Ko blas jo e85 50
sl Sgen Jlms T (50,b50 (wli
olyad Cud) L g 58 )0 ST (S5 50 (sasgecne
St gasals o il g peyuilss S65 50 sleacgess b
ol sl 03ig il sleesS 5l oy 5l Slelas)
Sleli)l soiile gy (BF 0 b (&9555 saegerme
Sl o0l 0dugy 05...’| Glio L 9 05 LJ"'?B G’)c Cg
T oD el (Vb g () P 93 4 (9955 (asgene
3 IS oYU Gion el SileKw oS g alies
G 45 Gl s (ga> ;0 565,50 b et oK
Slacucd 5 Sl 5l g eog Jaln, npy S &
bls (55).5 o aS Sl oals J.&wj )‘OC«.UJS 9 (o

el ol o Co 5 leST L it cnl ey GRS

"""\ Turan plate
Vumh]

[ Alborz orogen

% Trust
\ Strike-slip fault
Fault

35°

(Gondwana)

Iranian microplate

_ Gasht metamorphic complex
Apline folded belts
B Paleothetys ophialites
[ Cretaceous-Cenozoic units

. I Cretaceous magmatic arc
“| B8 Eocene magmatic arc

Deformed Eocene basins

" Eocene to Quaternary molasses f

IR 893

9 e Comd Aiged ¥ ooland ¢ 09809,S00 (Slo o) 2 5l
SO Gtegeze 3l oad yslaer Cgiel wigal ¥
Wl (g a8 SIS, gl lisle o olu,So salsd a5 oS
olojls oltylesl &4 ACP 5 XRE (gl oo sl 9 o]
@ oo g Lol )9aS (Same SBLLST 5 (calidne;
s Igpet ,Excel sbs,l38le 5 5l oolaiwl b g Jol> gl SaS
L] s § (olowigds loyloges wus, 4y Corel Draw
Slad g Lo Lyl o jolaiedy o ed Cwl oads pladl
Cdgraol diga 50 (55 50 (aegazme slacy bl » oS>
Sheslital b @, (gane dlse 5518 3550 53 s S
3,90 Cameca SX100 Joo glahis gousloyyn, <O
©ad ISKV 5y oy cnl Jobo )3 08,5 518 (o
Wlodgs 49,50 O BV oolaiwl 5,90 o5, ,had 5 I5SNA L >
4, Calc Min,l58ls 5 da SIS 5, L5l Jgo 8 (gamle gl
Sh S5 sles g 5lad b)) jolate @y 5wk ad SIS
oolaiul (gols I8 slagiw,lis —los 5 Sibign sloasios

Sl b (olblimmo
3979 (SP SO Saegezme iz il (2l3agS wpeS s
Shbl ol a0 b 565,50 S 15l aile a5 aijls
Sl 50 o5 slacas {F-Y] sgdles wlelas )| jo aguie

asht complex
E==l slate and phyllite
E=ZIBt-St-Ky-Sil aneiss -morn- gabbro and ultramafics
Masuleh-shah Rud unite [ Fine grained limestone with
'L"J'ﬁ‘f"“ (Early
ermo-Carboniferous) [ shal for

.umarulln with tuffs (‘rmm:ﬂ

Slate and phyllite

Lar and Dalichai formation
(Mid-late jurassic)

Qlﬂmmmﬁﬂntnﬂs ene)

Ol G55 )lezr b oS (55,5 sasserme Cusde [V] 0 Osalim (oolidines sloaite 5 5l aseS Sl e —ill ) Ui
IIV] 5 Ol L) cusS 565,58 sacgomma 5l ool (cwlidsiyn) (saids — .ol 0 00ls


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

YEO o Gasgaze slag bl S luiae; ol 5 cends) (ol S

IVAQ el oF o Lot FF ul>

oz onl eSas sl s st oKl (s baca e
L Camd ClS GF S0 saegeme lacgial
Mseldsd Sio a5 eng ok Clpd s Glacen
Jomiel 5l IS i (0 F JS0) losgs b (o ¥ JS8)
el 5055 4 Glgice (88 S Sl s PS5 5
SPU G Ojaots Coms w9 Codgn 05 o,Lil casalsl 4
4 a5 aed PSP g Joiel Gl S Jol> s @
50 S gyl dgiel sladiges 5l pan e D
ol Slojlail 4 G565 ,55 (gax 0 NI g oo odplive
1 Oselidsd lacdsiiol 1o (355,50 g yusilS o5
S| 00 )91,._,,4

lb@lf )

bl Gbiyl g bl olewd coSy olols jglaiea
Colgriol § jrw G diged 93 Sl I dag] jels
a Sy ool 0 () Jeuz) sl Jeedy slabaii (351855,
A let o b S5 Slend oS 5 Joads

Jgmsitol
Gaiges Jymial VF] losiol (san00) Jlro 4 azg b
PCa/’Ca +) 039 SeulS g5 5l owyp Sy50 gl
5 ool queieddl Sl plie ply g (Na) > 0.75
oBolr o 9750 S g by a5 C olSlr il
oolwl g (@I F USE) Wl pb ails jengs e i A
0] 5555 5l Sl Jomial oaisS lox loges
(o F US8) aits (655550 £53 5l oy 2 9550 slo sl

Saegerme slacublio )3 09250 (S95,50 slagyg; Iy
9 SoileS dg linl ()5 wudsm slagygy) S S55 50
sabal) (00,5 35 (ClS g Sy binl S92 g (s L
e lid-les Slawle 5 Coilediw 4 CoilS Lo
S (F55 )5 assarme () &5 cul T Sole el
wd)S 513 alesS b hwgie PIT 555,55 (Lol5 580
wse dbcoble miamlis s mlbs [VYOY] e
ol (giFucgd bulyl ay (Go5 )50 JLad 5 Lo Ll,d o,
Sl bbbl GlpmaS Ol S sk
5,5 esaliv b p g0k o o) (2 F JS2) (5leSs
s SIS slotigs conds oy (glacullie ; opdle [VY]
9 e Swed (Jol (@ V S2) (bl slaSs
mar AT Wl jea> (5,5 dsgaze (nl )0 5 Colsehel
Sy 9 Wik (HSas (LS (s YL o515 ekl
Slrp 33gn d)lye in o IR Sl (petis 28
Sl oaile led oaus 5l Loyl
G Ko
“o )l ) S 5l culd 565,50 sacgamme slay bl
- S sla SIS aileass LSis Cdgaial § s Cond s
s Syl g Sl adbiogs Jymiel o Cand sl
Ol 50 5SS g Dl i eSTg 5l JSiie (e, oS
callee LSis (o 9 I Y USs) Ngd o 60y b Xw
6as, o sl Jobs Sl Yol wsle )l
SIS b Gk )3T Slsiny 5wl kS
oS deSls 5l (S8 (S5 50 DYk &) Bkl el
B Sk - (Sl (K glaosly 5l adl (bl

D S

] 00 OM}' ow‘é&wyba&m‘ u,ojs uL».MJ).eru u).c- C;LC-LL’U‘ dom)bdsﬁst;;b (§4€ go0t0 ‘St‘LM)jb (u:.” YJ&&

Gasgazme bl diwd Gdged (¢ pd oo ol SwleXwe bo)lizle wloads YU 4z 365,50 Shgtiws o5 placulln (¢

ol CopdS (651l slodS ) Jolis g 009 Hob Jawgin cuS 65,50


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

03l I8 5oL pai oo yoily> Y¥r

eabl 5 656 S g PR Jymiel jloKis Gla S5 L s (graldsd Cdgiol ~0 T 50 Dganl g CondS (S g g lS

SFSS degeme slacojble o5y See polai ¥ S

10—, ] 0.5[ i
sadanagait o
edenite 04t ",
§_ ® pargasite ‘."
3 503 > 4
T0.5 l_‘_l g o’
[$] ® ° e |2 m i
- 2| = etamorphic
& tremolite a? g? 02 s amphiboles
* | | W% | &£ | |reeeee--
= magnesio- & 0.1 .m.' '.
< hornblende g'?
1 0.0 L .
0050 8.0 5 7. 6.5 6.0
Si (apfu)

1.0 Cal+Fa+2Ti) apfu 20

o ostin il gyt 35 31 i selpmaial (5859mi 55 S59n (s Jpsaial [VF] psaia] (st slo i iy (G0 F S5
Eg 5l cutS 565,50 dsgemme (dgarial (sAiges 10 d93g0 sla gl [VO] 0 3T lgil 5 555,50 sla Jgiel oSl jlgei (wl!

ROWIRWIRYL B EEN IPURTCPRRVSPIRWNN 078 I 0 g

20 99298 (S 95 95lS [VV] oS0 (sion ) jloged plo
Slalilo g 009 dany 20 €99 5l o Dl (Sl sl2aS)
OY 15 OY) cudgia¥y () Jgo2) wipj )8 4 ol Lol
YV b YF) cuslindl 5 (aoyo Vo B Q) cuding b (oo

EWPN

A S 5

Sl
oo &Ll ) Jgoz 0 odsminl saigas (gln,lsals ol
D cadT 5l o, le IS5 slasasas LSis olpae .ol
V) 55,0 g (aoys FA L FY 5D e gl ((auoys OY G O

A (03l £93 51 oy 9 90 Sl W (0o yo

65.3 )| ‘Gilf u_»‘ ‘[\7] oL:...q (_ng.:.o (G200, ‘_gl.:e)l..,.y_a ).»L..»

L] )0 09250 @il lie sl (Seism) Jlop s 5 o]


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

YEY o Gasgeze slacg bl B lue) dl g cendigh) (ol SIS

VPO bl oY o,lads YF al>

Lloas ML?!A uﬂdﬁ;‘ 4 5\"/0 JY A SY udl.ud‘ » M:.J)J LY U"‘Sﬁ)’f 9

Ao Sl gl o S
iy Jsial g5k oSy S =S 9 ol
°’L“j’ Hye Hys HyE H#yo Hy Hyy Hy He Hy H H#iy Hy -
LT
Si0, FEA- FFFY 04,%8 04,54 AR YYAO YAQF YANS 01,00 OVNF S0,0Y AN
TiO, V)-8 IBE " o Y- YA . F s - AR e ,
AlLO; VY.V Ve vy Y& £Y YOA8 VY EY V50 YEYA YEAY Y-t YN YAV Va4
FeO' AN VENY Y Y YYAA YY XY VVAY Ve £y Ve v- Ve YA YO oA
MnO N NE . e RN N oA 9 Y Y¥ , ,
MgO ARA 1,00 ey e \EXO VEAY , , \YNY \YYS ) ,
Ca0 AR RS ANY Y07 . YF SNA YYAS YYVY YENY YENA - o
Na,O il \Bdi Y FY < ha , Y OA k2 N0 VY AA
K,0 N ¥ -y EAEN \ VY oy , , | , VO XA hd)
Total A FE QY YA RN VoA Qvs 9F 07 IAAF ayEA Ve, B Veexs | Veear
Si #0f £,00 Y5y \Tas Y xa Y00 Y.y ¥ Y4 YA$
VA VA
Ti NY Y e NF NE , A , ,
AlY Nz V0
\YY \ Y0 V04 Big Y YO Y XY EE} A VN VY
AV . Ff s
Fe** - 0f - %4 o Yy ha . ,
e Y Y XY Xy
Fe** \YF (P VYA (BES . ,
Mn ¥ i ¢ | } ) ) , ) | , | ,
Mg YOf Yof .o e \AS VY- , , £V <A , ,
Ca \ YA VA YA B4 ey .Y Y, Y af af ) .Y
Na A e - ¥4 ey Y , , . ¥f ¥ ) VN
K ny Y o o SNy - 0) , , , , - A% A
Sum V0 F VO,V £44 o+ VY YA vy AL £, £ £AY I
Mg# £0 £ 04 04 Yf Y\ SA 2%
Ab 4 oy \ ¥ asf
An - £ ) Y
Or ) ) avYo V5
Wo OY,00 oY
En veVE Y YA
Fs RN q6v
XPs YYYY YN
P JOWR W B PR Hlewadd

(S5 5 b wliaXKw 0 ppe Slaal 5l S
&S Sl (G550 s S jlid 5 Lo saulxe
O by oS 2l Sime) g4z ,0 LS 4 e
Kl plols ool 0 5 F55 gl
i 5 Lo alys ) b sl S gaasigiSsil
3l e le a5 0,5 o0 Ojyg0 Al sla iy, 4 (S65 50

€5 90,0 5l Kiw he 40 d9>ge oo LT (sla,liwals
G V) el 3asle Lcadl laoaisle 5 0080 59,0 g cod]
.(M)o‘\\/t;\)b})l9(..\,4)aYU\);A.‘,’.‘:)ﬂ‘(..\‘a)a‘\f

BT slacs o] combin oaijle b alSine cdale 35 05
] paxin Qo YY U Y 51 Ko (50 00l


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

Ol (bt G 5 (ol jols alomo

03l I8 5oL pai oo yoily> Y¥A

ey Ll 3o sy (Sl S dy (2w y LS —Lod
el Jole )50 4 gl ;o 09290 Sgane o S
bl Gl ;0 ol Fopnl axai jo wijls 342
Comelr Gl blie ojllie SGbiey 5 00gr Sdsene
g oy (nl 0szg byl o5 oy bl ay o (g5l
SLad g Lo byl o Sgaml g ks e 5l ala SIS goe
- S8 rdcseme 4 ax gl LS Sanae oo jble ¢ 565,50
5 D] locojblie colgnial (so)lus; )0 05250 (oulids
Bz gy 0y50 slacdsndol jo Cu)lS 0s a4 b
yga> pas Cwl 039 0,8 SOle gax ;0 B0 55,50 sbes
eSS S50 saegerme slacgniel o g
a0 P 55,50 et sl a5 cul ol 5l S
2 (G55 GuSemedS jskd (b Il ol 5 ol
sbo Sl Sole abhie lorgullsd slacu) gl
el o 5 il 4z 0 £O-

NSV JUIIOUE-JOU ¥ JC PSS WHE X PRI

Mg# ol 30 ST Ol puats bl g iawlod

Voo oles anels yo Jymhel o5 alSialosl (slaggm) b
wasg b Y] ol ot yurs o5 le gax 0 0 b
$orS 3 wgin 230 Slaymiel Mt 5 Si polis
P USE) Woads jslie ol S il azps Aee b Vee oo
(2!

slogiwlad-los (Sjgyn sleasd (S geys lile 5
099 dgdzme 4y d>gi b b SIS e 5l colazul g (g0lsl,3
(et 2oy Slcdsmiel (55550 L Gl sl
=009y i e SIS Tg0 5 1580 05 L JLid g Lo (gl
555555 Ll s, T L o5 it s Se sl

D) e A 0dd dpwle

o Saijgn asl j1 oolw!l b ol —Loo

OSN350 rmmns 33 0 59151 43 e guninl
4 Cdgmiel o)l 5l 38 Sigen 4l O S o
Gl oS 5 VAL Jlocl Cjge s jo 2yl
ygpax pds & dxgi bolead el las jloesilis slajle
Hlid S 565,50 acgerme Cudadel sladiges jo ci,l8
Salgd 595 (Syb sl 03g) JlghST Al eS (5955
o G558 sl (suible sbdigad ;o  cisucgd
ez VB 5l e g slaol Cge g (iomis 5 (050
5 Ol 3> g gy 9 4 Sl aes e plis IS (Sl
wlos anals o JLel ST Gl S 65,50 jliad cosall
Tl Az A BFee (n SAS (59550 (acgee
@ a2y by Sguml il (v plo Sl e oIS
20 S 565,58 sasgerme lacigaial [0 Sgal v
Yo b Yoo 565,50 gleo JLelS A L ¥ lid casals

Ll yuii jo ol 5 il (gax o

Coe-eclogite
28 o
eclogite
24f-...
R T
*aap
2T Hbleclogite

Pl-amphibolite 3°/ /7
L3

PR
6“"-,,
4 /‘\(‘ e
o = i -
" 1 1 1 i W
600 700 T[“C] 800 900 1000

© 90 s 53 I3l laj 5 laul (g0 nS Lol e oialST a4 o gaiiel o Siiig s caSid ¢ ,Lad —les Jloges & UK

[V o 5l glsl


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

YE9 o Gasgeze slacg bl B lue) dl g cendigh) (ol SIS

VPO bl oY o,lads YF al>

1.0 uﬂ” T Iegend +700°C 0.4 - - 2.5 t.:...i 5 1.0 Astudied amphiboles
* 1 I
o 800°C 15, 15
. TiO, s |
- : guao E 0.3 ) : legend *_ \\I{ :
50° - I
o A A . \
s ") At s a Studied o m *650°C = 154 10, 1 \: 202539
E‘I‘&SO + amphiboles| [:) +700°C o Al N I 11 138
o 221 oo o 800°c @ 2 N [
= o = 1.0 N g )
o Ad o900°C @ 5, I~ 1 I 177 40
0.14 A m ® 950°C \ 1 e o y Pl
% a Studied 05 S " : \“k\! : : ::
hibol ~
0.0 0 e 0.0 —I b ’- T\"?‘J Ll 1
"55 575 60 s.'zssie.'s 675 70 725 15 08 12 A'l“" 1.6 2.0 400 500 600 700 800 900 1000 1100

T(°C)

Iyl ladiges jlogas cpl plo [Y] Mg# a4 cons SiJloges (Al bl olosds oS5 5l ooliiwl b oriw lid-los & S
o gmial Ti ply 0 AIY @l Jloges ;o (o loads Holite o5 6le sam,d Ae e BV v Slos (50,5 [0 i «uiS (sacgame
Moges o (o el oI5 il gaz 0 Are B Ve Slod oind jo cuiS Cguiel slaaiges Jombal Hobd slos pi [Y+] SdS
5 ol,F il 4z 0 VO« B FA sles wcniF slaaiges [Y+] SodS slo ool ;5 ALO; 5 TIO; ol (sloopsT slacdisyl 5 Las-Los

) ‘u.u.._ﬂj Q”‘ )aLg L] 4..3)5 )‘)3 oolazwl S)90 g_)L..MJL‘?LA
Lol ol 5 il gaz VYT 65,50 sleo JLelS A jLid

IS S oo

s aigoi 1) aigad )+ JS S sload 51328 b
Glegome lacojllie 5l (Cudsmdel diged Vo5
30 plE sl loads ools Lis ¥ Jgum o S 565,50
o3l s ples dacyjblie JS K ool (o)
a4z b Colap] (Cudsemislll) oism b (Sodgeiel sl
IVE] 003l 5 ey oSiuls soiiSToz  glalogas
IR 5l oS 3 (omp 3550 Sauille Sulgisy
g8 3l eman e sbeaises (nlpl (V JS) wilaids
slolid 5 Clgigy 6,5 jplateds aiies Colgenials)|
Rl oS ly paye lojlogas Sl (oleSle (5 5m
olol s 45 o (6,15l (gl loges 45 sl oot solizd
SofS 5> dadiges Cgiyn VO] wits Lol jole
a5k s (WA JS8) WS oo )5 (AL el s Sk
Lowloys p oldd aed conle 51 QLIS jolie o5 jolie
Seemin 50 GlaSw goad (455,50 Cusle 4y az g
L G555 b o S5 o5 polie plalp &5 olaloges
obed logas plpln ol ouls solatwl 3 [YF] wlows
(o A S wlas s 18 il o,mns jo ladiges
LYV] oy 5l olds - Sl g pw cauSTox AFM lsges
€9 99 2 5l (s p O)90 Sladiged Clsisn 2bSle 5w
(o A 5w LB Sal 5 (g

aip e oLt ) sk S VY B F o Led

Josiol Ti ol 50 Al Jlaio @l puds Lo 9 Zowlod
ool lol 1 wgd oo aba>de o £ IS 0 oSSl
Ti ol o AVl s loges o [Y1] 5 oot &l sles
S5 Gaegere Colgiol gaigei lasmial [Y-]

Ao jelie ol I il gaz o Voo slos o cuiS

9 TiO, gvedigp! 3l solaswl b Jguud o i Lt — oo
AL O,
35790 SenlS Jprohal pisogll 5 i S 5l oolitl L

©az,0 00 b £O- sl saials ;o g0 LSS o
DS S35 Sl 5 sk YY 6 A b 5 sl
(o 7 JS8) Sl —euinSe 5,155 piann 0ad LS
oad glal (oSdas Ojgods Jsmiel (i lid-les s,
seba F65,50 Luls gy cwl 5l eolainl b [Y-] cul
FoLled g ol 5 sl gaz 0 VO B PAL glos Jolis oo,

el LS VY B

P93 -l yg go10,1,8 (imlod
eSS a8 Ojge Sl -Gl Sl elul
—ailsye Sz slie p ieled (ool olerd
pae b jpam 4 gl b e o [TV] ool gll PS5
@byl jshaeds alflaz ATy 93 S )3 H)leS 9l
LYY wload (Byme 55,158 s 9 1035155 slaSons slos
FleS il dsgezme bl sladiged jo a5 Lxil
30 Casol+ 3518 = Cdge s + cod] DSy g g0 0390


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

Ol (bt G 5 (ol jols alomo

03l I8 5oL pai oo yoily>

Yo

05 1000
all -
100 -
04f
10
d" .
T ey igneous sedimentary
5, E 1
o~ . =
2 o2} ND1
> sedimentary igneous
-l 0.01}
o ol N o
M M 1 1 0.001 1 L 1 1 L N .
0.0 0.1 0.2 0.3 04 05 0 50 Ni 100 150 200
KLQIALD,

it (0,3 Edgigp s ddiges (shon iges G5l e Y] NayO/ALO; il ,0 KbO/ALO;s slacas jloges plu (¥ s

Sozst ooyl GlaSin (355,50 5l et 355,55 sasgezme slaca bl G [V el & oS5l 5o UK Jloged 4 azgi L-o

lode]

FeO*

Subalkaline | Alkaline | Ultra-alkaline
I 1

i & ¥
1 1k W
| Phonolite Phonolite
L ephri®
12 hopnoil 2 Trachyte Rhyolite /:.-;
Q. Foidite Rhyolite oW .
f 0.1 Dacite \Q\\o“ Tholeiitic
o, 8t Alkaline | = o —
o — alkaling| =
z | o N
4F ol - 0.01 Foidite Calc-alkaline
=
L g=
[i] AL 1 I
35 40 45 65 70 75 0.01 0.1 Nbry ! 10 Na+K MgO

dod il 5 L ozl W gy 390 slocsblte culgisyn oS5 [TY0] o)1 slocin (53506 Jlaga ply (Al A JSCb
M:Jyj)d M:.S): s[Y?] Cwl 00l La..: @;Jfé 6‘9 sz.uo):..c ),ol...c uAJLAﬁ")J ASUJ)QT LgL{b;_ng AS)‘KPL )lbs.o.: A d>gl L» (g.) | ‘S»L..LQ

LgL‘buJ)L:L».A dLofLa S s[YV] dL».l&—L;.m" )‘ ‘;.5‘4.]5; L;)LofLa S 60..&.».5‘..\? )‘byo.s » e ol g.».”)Ls ey 090 (_ngAJyo.s

GoduSlaz Slgo jloga jo (& 1 JS2) s olSL
ol Ol ity (Slaass] (LS (23 luiree laoll>
Gtegeme lacoible ol [YV] lamio J=lo g
axg b (& JSD) cal SlaassT LS s e85
ol [¥Y] Ce/Yb ply ;0 Ta/Yb cad Sbgo Jloges 4
~2dhl oS o e (s 9 diged (S3leine)
(g 8 JS2) wloas &bl )T jslmo by SlaassT (oS sl

ooy ol [YF] Th/Nb-La/Yb obgs ,loges plo
S0 S Sl WSS (9655 saeseme sl bl L.
Ve JS5) wlodd wly wgildl 5 gloys ugd (goaisSTax
ol souisS lam Hlgs o e wam sl loges jo (&
oot sla ol Lasiges salas 55 [Y0] (s
@ o2 Vsl dSe) wies e plis |y (owgd pliz slacdlil
(S g

o lia ol g, 355 olfalr (o
Slaand pou pe slo)loges 2 ogdle Uoad (o (25w (nl 5o
Nz g 0ol gomal slologed e Jd gMee B AL 5V
sl Gl Jls jo a5 (g paieaiz o ) Golul 5 oal oy a5
Cdgign ale e ol Slulis gl 5 wleass glal
yo00,8 colaiul sS850 asgemme sl bl
okl 51 lo,B il caS pleie slie loged wlul
i8S 595 58 dcgerme slacyjblie Clgigy oKl (VA]
wlp o TVY Sbss Jloges jo (@l d JSo) axius lo,8
Olxao Jed blg> a4 atwly baiges oles [YA] ZI/Y
La/10-Y/15- Lbaw jloges 4 azgi b (0 JS5) s
=0,8 CIll g0 5nS o dadiges i Cudgig Y] ND/8
Th-Hf/3- Lbaw Joges pls (o 8 JS&) wlazs 5 18
5 alr & aiy sloige ol [1)] ND/16


http://ijcm.ir/article-1-96-en.html

Yo cGasgeze sy bl a3l e sl g cendigh) bl SIS IVAQ el oF o Lot FF ul>

[ Downloaded from ijcm.ir on 2025-06-09 ]

ol 5 woys ol o8 5 ol polie S 5T 5 (et same SBCublie Sl Gsmi 1+ U5 S o o S Ysen

Ga3 Ga5s Ga6 Gal7 Gadl Gad7 Ga50 | Ga52 | GaS3 | Ga54
Am. Am. Am. Am. Gs. Gs Am. Gs Am. Am.
SiO, Y8 s £ I Ay 8-A Ay £ A%V &+ A
TiO, VA \ ¥ \$ V0 -A VA -A - A VY \-
ALO; \Y P 1Y \YY V0,0 VoY \Y$ V0,0 VEN \E) Vo f
FeO* VOV s V0,0 VY Vo8 \Y Y V)Y VYV Ag Y. A
MnO o n <0 ) <)) ) s -y ) -y
MgO YA oy Al N ) 0A 7 f £Y oF 0A
CaO M £A A 9y £A A AA AY ¥ AY
Na,O VA Y0 VA Yy ¥ YA Y. \f \ YA
K,0O V) .5 VY - A ¥ A 0 \,Y . <
P,0; - s s s i - ¥ i .Y -0 s
LOI Y0 - AV VA9 - AY \YP \AY -NY Y. -YA | YAY
Totale | qpys | a9fy | 39¥4 13,0V 99 ,A% AAAY | QA | aALP | a9 YA | A3AY
Ba Yo | WYY | veay YYF ¥ VVEA 4\ FAA | VoYY [ Yeve | oAy
Ce A TYF A Y\ Y A \\AS YO YAY \id\s YAA
CcO Y4, Y. \ah YO YoV \ARS AR YOA YEY [ vy
Cr YYY YAy | Yva- TYAA YEVF FEN YE-¥ | YSYY | awveA | vy
Cs i 1A \YF \YY AN VO YA VAl AY Ve
Dy VY, ye ¥ 9,0 AY £ VO 04 a4 YA \A
Er VA A Y \Y VY Y. VY YY ). \f
Eu \ \V \ Y VY \# Y)Y \ Y V0 YA \ ¥
Ga \BAi Yo AR Y0 YA YO YV \\ 4 YY)V Y9,0
Gd v¥ A N \As \A \fid \ Y AN <y, Y-
Hf YAA VoY YV 104 VA¥ VAL v Vg Yo ‘YA
HO VY \). -A \f A ). -A \hs V0 V¥
La \I V4,8 'Y AR 0 VED ¥ VY AR VY
MO Y ¥ \ Y Y V0 -A \$ VY V) \ Y - A
Nb VAY ai Ad \Y)- £ A VY 80 A¥ Y AY
Nd YOV YEA YAA V4,Y i YV VY Y'Y YA V2.0
Ni YA Y- A A £14 s Ve YA [ veve | avas | aA
Pb YY,Y YA 09\ VAN VYA YOA YYY Y# VA KA
Pr YA Y Y0 V0 V0 VY \$ YA <\ V¥
Rb VEV,0 \E\S ‘AR £YA d0F YAA £5.0 90 | vooy | YAE
Sb i A N s s s -0 - ¥ s -0
Sc Y. A\ AR\ \idd YY) YAD TVA ¥ A TVA
Sm AY A Al of £ A AY \As £ Al 0F
Sr Fray | ooy | YYsF YoFX VAY ¥ \WYE [ VAAL | Vg | fAY)Y | YYey
Ta A\ -A A \Y \Y A ) YY - ¥ - A
Tb A \hs A \Y - A A <A - A - A \-
Th V9 Y0 Y& ks YA YY) YYY Y88 Y. YEY
Tl - A A -A VY -A ). -V - A -0 - A
Tm N <N N N o o o .Y <.\ o
U Y)Y Yy vy A Y)Y VA \ ¥ \As <\ Y
\4 VA2 | Y.y | vee- AT YY) YYVE | YeYs | VAR | VY | YVAA
Y YV$# £, v7A YA AR #¥4 Y\$ Y94 AR \idd
Yb v¥ \f'a AR Y)Y Y0 0 Y0 YY Y)Y Y)Y
Zn FOY YA FYY¥ YY) AA M A\ \\74 VA¥ 1A
Zr 2 Fope VA AN fYA A+ YVY of ¥ FOA \aV4



http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

Olnl ol G g (ol jols alone 03l 8 ¢ 50LT yums e yailyo Yoy

Tio,
&l (O \
6 \\
\
B \\
- Marginal plate basalt \ Within plate basalt
.' :. 4F \

\

=t \

®  Continental N =} \

2t e ®

o W ‘\\
\
0100 2 ) , o 600 700
K20 P20-5 200 300TiN400 500
Hf/3
() Y/15 <
A-NMORB
B=EMORB
C=0IB(Rift)

D=Arc basalts

Alkaline

intercontinental
rifts
La/10 Nb/8 Th Nb/16
N 100 c
Sho
'] S 2 - o Lot
: CA & e WPB
® Lﬂ -c VAB o
: % | T
NT 8 3 %
1 NG
MORB
1 1 3 a3 aaaal 1 LB 1 5 233 0,1 1 1
10 100 Zr 1000 0.01 0.1 Ta/Yb 1 10

Jlab il UL (S s 55 stegan Sloa Sl sl cpsm e Jglate 5o o Sl oS har sl fogas AL 4 S5
Soged 50 (@ el Glo)B S 565,50 acgerme lacy bl Cudgigy ol [YA] clivo loges 4 azgs b (& .l 004y (510, 8)
Y/15- ilin Jloges ply (@ ailoads a8ly glo,B Jld garil> slacdlil o 5ud 1o badiges plos [YA] ZI/Y plp 50 TVY cos SGgo
L] e Jloged & azsi b (& i oo Ol | o)l clil (ploandsly Gl S cswsn 2u5e sloa bl [T+] Nb/8-La/10
‘@L.i;é,i;s'l oS sl ey Gl goaisSTan Sbgs jloges o (& .ol @LMT oS il oy 0y90 ladises Codgisy
@53 Jlosei )3 (@ ool Glaatsl (LS s 5,55 sasgerme slace bl ol (VY] (slazmio Jobs 5 cugildl (le sty

Siloas @8ly o] jglme b SlaadsT (LS slacdlil (go,mns o e sy 0500 sladiges [YY] Ce/Yb iy 0 Ta/Yb s

b 4 dlisly oy 9550 Glacy bl oSl G a0 ol @, pal)ly 5l Ui oo Jloges 4 azgs
LSl mlag o cases lie Lol Jule a5) ilyg,8 —dges o Sl e oKl [YV] CleS o [YF] Lol

el ey ol goaisSTas sl loges 4 azgs L 1A


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

YOY cGasgeze sy bl a3l e sl g cendigh) bl SIS IVAQ el oF o Lot FF ul>

8T \ s Te .
/ N ~
. \_ CcRB s o, WORB
~ 1 o’ N " Yy
50 BN % SR ) e
—— L ) \ CRB+0OIB
| \ { \
* MORB \ 1 mB
8 \ -8 \
-8 -4 0 4 8 -8 -4 0 4 8
DF1 DF1

modds By pl gl Jl 1o g 0al Ly (g paicaiz i K il S elgil g mas ale ) ol goaiiSTan Jloged sl Ve SO
) oLi:l} ‘[Y‘f] ‘_,’Jl.:jé )‘Q}o.: ):Lu | w‘)j)ﬁ oLi)L> L wlj s ‘_,’4;).?5 AL gono 6Lﬁw)bLm UJ)QT U‘J};Sf ):) )..u Y
) eLi:l} Lgod.....s‘.b LgL{b)L)}o.) IO O e ol G..uyl.d‘ 9 Lg‘o)lﬁ ‘S»LMJ.M.J" uLoS oS ‘5»;;;) (§4€ 900 dbw)bu ‘5..>L~.>
(ol Ol sty Sl el ad S USS g3l GlaassT GleS o pwyp 0p9e Slacablie ()3T clsisn [YO] Sl
gl ool gy pled wilgs 4y azgi L - (CRB gl 8 calss il JAB : swsd pli> il OIB : pwgildl ol <L MORB
obed fYV] Lasgs onds pnnd sariSTaz wlys Jloges j0 -z 3l gl cwsd plim Sl (go,ind 10 sy 9,90 slalojble ST [ Y]

Sloas adly cwed pliz il ol (o i 565 5 dcsemme slay Ll


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

Ol (bt G 5 (ol jols alomo

03l I8 5oL pai oo yoily> Yof

ST 955 45 g0mn b 30l gigiS5 ol
oy SiS Acgemme (5,50 5 (lid S o S
(5L“‘—<-;-“‘ Agl..i;.,o A goso U"‘ 6}25@ ‘5&(;}.5
g oinls (plply a5l bl Ko Siigs,6
Cewl ol g, jed dsgerme (pl Sl ey Kl
ol s elisle Slaelie gl » ol J s [F4]
0090 (595 59 oyl degazma (pl (ppj LWSu AT Cia>
2leo walal wlul g Guristlly (69,55 5 Aty oo
sladys slalisle Ojgoa |) i (65 50 (sacgeme
~Kiws oy o 5o Yhoas| a5 oad anilas a5 bl
2 eorresS syt 5l AU (Sl sla b alwsa
[F+] o 8,5 15 555 lab Cansyn
bl «228) 5l (2l5msS 9 peS )3 09250 (9555 la
gady> Gl bl glesar (e 5 5,5 (e puils
SBsS 85 oad 4B IS s il gl
lod S (6Kl ueSsdlly im0 Jsb )0 (eSS
5 LS (S9550 sasgeze G Sy S ek,
.a)b 05?5 f“JLMJ‘ 9 Q.A)..\JLM: 6LQ4$5.W

LS pllol g eyails (965,53 ladegorme D> 5
LV-V] O s 5 CojelST g0 lus ;) laSow ass
lrosls (ilos,S > 093 a4 3 sl Jluyo 1y ol 4o
5O CiS 85,50 degemme o)l Swil cwlian S

o
3

-
(=

Chondrites

1000

Primitive mantle

Jary
(=
o

Co S A Cond 0dd ol (oL S olie Jloged o
S e @ S S b (S olie 68U [YA]
G YEY 5yl 0 La/Yb cans 5 s oo olis Sois
SeSie Joge 4o (GN) USE) WS e e AYF
rolie (OV) USD) adsl (GandsS a4y S o0l ouzei
SbE DA g sl g gy e
LIS 035 25 5 melid hed g polie aias e (LA
5l ety o asls iz inl wes Ghie )l
Sl wea lhed ble glaleSle sla S
Y (a3l o5 g eyl o aiile gpolis Cute
A 5 slo B satung b (glanisS (so3las
slgibas olerdssy slagazls Y] oade
g iy ol pesleSle i (S (595 50 acgerns
Gl e el alerdsl) slacsls ply ol
LocaS 5855 Gaegeme slagibad Sulsisy
D5k owsd 2z b slo,lB Jld ails oGl punsileSle
b Sdgon b (S5 58 glasiws Jlgls Bkl el
098 B o)l lsten glo )l wsd oSl b pin {VY Y]
A5l (Gl ) Jarzme G Fedezmn oKl il (owgild
ded 3l eaiie soliuls S 15 eIl ol
Gamio 5 g ) (S gt § (5 pmsiin] SlaLbsS sosS
S lae LSle JSa5 50 «slo)B gatugy 9 5,5,8 (ool
Sy90 sladiges Ll cuzail s Gk coS 5 4 )l
el 5 Jatone o] (glaisgS oSS o )

Rl

-t
o

T T Trmm

......................

La Ce Pr Nd PmSmEuGd Tb Dy Ho Er TmYb Lu

1
CsRbBaThUNbKLaCePbPrSrPNdZrsmEUTiDyy YbLu

ol L;M@.cw‘u&wgm&.w)ob S olie [YA] o a4 Cans oo ooz (S polic o651 o (G 1Y Sl

yolie 5l Sab é adgl saiingS oS 5 b auolie ;o ladiges [YA] adgl (alis 4 Cod o0l odummivs SeuSie Hloges 43 (& 0idd o
S S5y ez onl 0ed oo oys (Nb, P, ZrTi) oYU g b Hlage b polie 51 Sob 45 5 (Cs,Rb, Th, U, Pb) Jsgid e S5

ol (5lo)8 gy b 2oVT L il 9,8 ool as s olesisgds


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

YOO o Gasgeze slacg bl B lue) dl g cendigh) (ol SIS

VPO bl oY o,lads YF al>

ol gpin Sleee lo,B Jd gail> L oS
G o095 g el il ogignl sresls pils Losd
slcgibbe gouls leSle 6,5 IS sl alolis
P50 kulps 05 aalys SLS cliS G55 50 sacgee
wlie 25 (55553 sasgerme slacablie 5 slacyjlle
Seslosgdy ol p @Sl (S95 50 LalS Jolo 5 0o
oyl (gil3l adge iilgss Yool el 9355 5
@ St 5 CadalS] o)l GaSin LSS e
sbdle () @ e (G558 JUB o ollul g (e puils
4 50 o 355 sl Cgisn owile Kok
oz g Ailhs R (b s el 00l oy (sazmio o)l
by gamio g 5l Ssloye3 g e peS Pl 2liesS 51
ol oszse Sl peileSle 5 o)l gasgeze (il
lo)B )90 b lo)B JWd anil> 59550 hgsius
L) S (555,50 asgame slacyjbls 5 colylie 5 wilowss
_M o° J"YL’ gs’;)fé SaZ 0 O WSl} “"“"‘5)9] 09294
sl @l p3¥ lulb (6,05 5 sabhie Sies sla
@)l Gl Cal 0 9 siuegd sbml isleSe
5o odd 7 yke (g b ol sl sl e 1) S g9 Sl S
“on b dg e 1o, (65 el Comalz Sl 550
Sahlie g lacasblie (955,55 oloy (3o (i lo
el 108 U ogd (g, SaS (595,55 sasgerme o
Ols byl 9 assezme (nl S8 )eeliesiiSS (6 S IS

B9 Jol> 393 5 g Giily9 8 slaslaz,

&=l
[1] Miyashiro A., "Metamorphism and related
magmatism in plate tectonices”, American Journal
of Sciences, 272 (1974), 629-656.
[2] Alavi M., Vaziri H., Seyed-Emami K., Lasemi
Y., "The Triassic and associated rocks of the
Nakhlak and Aghdarband area in central and
northeastern Iran as remanents of the southern
Turanian active continental margin”, Geological
Society of America Bulletin 109 (1997) 1563-
1575.

Oyl ladacgeme o LIlE G655 S (sloeg Ll
(2 G 5 s Cannd) bl 5 (Cu3lST 5 codgial)
[FY] owd 202 5 [FY] yse g9 5l o] cdgigy g 00
Sasgere 90 pl lacoible So5 50 lali o
Lol JUB oS sles g jlad Ll Lo 965,50
S5 5 sl Ll ol (SlsPpe 00933 pads sla gt
okl 5 oog slo)B g5 5l i S gacgome
slacobls cord NYAV] siin  Sow aly 0 5lgl 2
lag] Cudgign JoSis Solo j ciS 398 5o (saegorma
ol ($5,50 Ll el (glo)l8 b ganil> oSGl o
iz YO b Fee sles 5 LLelS A L o5 Llus
aegazs (SileSen slaiablie alie dacy bl ol 5 ol
Lugio PIT 565,55 5bolS Jolee g canl caiS 565,50

DY AY] el lmss

SFS degeme ;0 3gzge (SlS sleesy Al
g (b Colgisn (BFuosd 5 (98558 5l Bl s
ol ($a055 (0 Ay 5l Gy YWaizl 5 (S g5 ol 5)
Gazs o by loyB Jld gadl> oSl jo g sty
5> Gail b Gydl Sob) o 508 lao B 00,3 0,55
sl S [FF] wilosel 89290 (2 pouS o1 0ol5255 518) L]
b Osekes YA+ (oo b dlgle S gadlae Jlolle o8
O b G losS (63550 iy e oilS 5 [TY]
©0,55 5 Sl e ool o 5 [FO] Jlo (ysekee 1V
LFPN] wlazd 57 USS 505531 S350 51 Jol>
el g
CiS (S5 50 sasserme slagiband olierdssi salsd
@leSle Sudgign (iileyd 5l Jolo 6 USh eaiaslas
ol sbeibars ik 5 Ik coial oSy culy]
oS shourgd o5 ol 1 Soly (F95,50 degee
Sl atils sage p lagl LSis o 1y Lol s glaigS
SIS e slacablio b Cunsjor ks Cdgign Jlsl,
S5 sregame Jliml (S3loine; il o col (]


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

Ol (bt G 5 (ol jols alomo

03l I8 5oL pai oo yoily> Yor

55 g i ey 5l VY]
sl el olKtils ((OYAT) ) ol IS asbily
T

oS 0ol B e 5g9ls wp ol pa iy p 0 yaile > [VY]
Lwsio PIT s 5,50 ;1 Jio i S Gs 5,50 degazo’
i) (ol Gialed (eag s« 215055 (slodi e
YeFRNY o (VFAT) olgs ol

[14] Hawthorne F. C., Oberti R., Harlow G. E.,
Maresch W. V., Martin R.F., Schumacher J.C.,
Welch M.D., "Nomenclature of the amphibole
super group”, American Mineralogist 97 (2012),
2031-2048.

[15] Leake B.E., "The relationship between
composition of calciferous amphibole and grade of
metamorphism, In W.S. Pitcher and G.W. Flinn,
Eds., Controls of Metamorphism", Wiley, New
York, (1965) 299-318.

[16] Deer W. A., Howie R. A., Zussman J., "An
introduction to rock forming minerals”, London
(1992) 528.

[17] Morimoto N., "Nomenclature of pyroxene,
American mineralogist 73 (1988) 1123-1133.

[18] Liu J., Bohlen S.R., Ernst W.G., "Stability of
hydrous phases in subducting oceanic crust", Earth
and Planetary Science Letters 143 (1996) 161-171.
[19] Bucher K., Grapes R., "Petrogenesis of
metamorphic rocks", (2011) 8™ edition, Springer,
Verlag, Berlin.

[20] Ernest W. G., Liu J., "Experimental phase-
equilibrium study of Al- and Ti-contents of calcic
amphibole  in  MORB-A  semiquantitative
thermobarometer”, American Mineralogist 83
(1998) 952-969.

[21] Liu J., "High pressure phase equilibria
involving the amphibolite-eclogite
transformation”, unpublished doctoral dissertation,
Stanford University, (1997).

[22] Blundy J.D., Holland T.J.B., "Calcic
amphibole equilibria and a new amphibole-
plagioclase geothermometer”, Contributions to
Mineralogy and Petrology 104 (1990) 208-24.

[23] Holland T., Blundy J., "Non-ideal interactions
in calcic amphiboles and their bearing on

[3] Alavi M., "Sedimentary and structural
characteristics of the Paleo-Tethys remnants in
northeastern Iran"”, Geological Society of America
Bulletin 103 (1991) 983-992.

[4] Sengor A. M. C., "The Cimmeride Orogenic
System and the Tectonics of Eurasia”, Geological
Society of America, Special Paper 195 (1984) 1-
82.

[5] Delaloye M., Jenny J., Stampfli G., "K-Ar
dating in the eastern Elburz  (Iran)",
Tectonophysics 79 (1981) 27-36.

[6] Zanchi A., Zanchetta S., Berra F., Mattei M.,
Garzanti E., Molyneux S., "The FEo-Cimmerian
(Late? Triassic) orogeny in North Iran. In: South
Caspian to Central Iran basins (Eds. Brunet, M.
F., Wilmsen, M. and Granath, J. W.)", Special
Publications, Geological Society, London 312
(2009) 31-55.

[7] Zanchetta S., Zanchi A., Villa 1., Poli S.,
Muttoni G., "The Shanderman eclogites: a Late
Carboniferous high-pressure event in the NW
Talesh Mountains (NW Iran). In: South Caspian to
Central Iran basins (Eds. Brunet, M. F., Wilmsen,
M. and Granath, J. W.)", Special Publications,
Geological Society, London 312 (2009) 57-79.

[8] Omrani H., Moazzen M., Oberhénsli R.,
Tsujimori T., Bousquet R., Moayyed M.,
"Metamorphic history of glaucophane-paragonite-
zoisite eclogites from the Shanderman area,
northern Iran”, Journal of Metamorphic Geology
31 (2013b) 791-812.

aebpbly ¢ ol 550 degaze (sislsp p Dolew [4]
oo pll (Lol €2 515 W FAY) i) il lS
938

5 ozt Liiloo "o bl op (gob] pai p Solans [V ]
PO PSP IS IV oL « YR I
Sisdar lme d(Cny pf o) pllol (55,50 dcgarmo
AYANOF o (WYAY) VD o les ‘b[e,ia/o[f.:’u’/o

[11] Clark G. C., Davies R. G., Hamzepour B.,
Jones C. R., "Explantory text of the Bandar-e-
pahlavi quadrangle map, 1:250,000", Geological
Society of Iran, D3, (1975) 198 P.


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

YOV o Gasgeze slacg bl B lue) dl g cendigh) (ol SIS

VPO bl oY o,lads YF al>

[33] Pearce J.A., "Trace elements characteristic of
lavas  from destructive plate  boundaries”,
Andesites (Thorpe, R. S., ed.), Wiley, New York,
(1982) 525-528.

[34] Hollocher K., Robinson P., Walsh E., Roberts
D., "Geochemistry of amphibolite-facies volcanics
and gabbros of the Storen Nappe in extensions
west and southwest of Trondheim, Western Gneiss
Region, Norway: a key to correlations and
paleotectonic settings”, American Journal of
Science 312 (2012) 357-416.

[35] Vermeesch P., "Tectonic discrimination
diagrams revisited", Geochemistry, Geophysic and
Geosystem 7 (2006) 1-55.

[36] Verma S.P., Guevara M., Agrawal S.,
"Discriminating four tectonic settings.: five new
geochemical diagrams for basic and ultrabasic
volcanic rocks based on log-ratio transformation
of major-elementdata”, Journal of Earth System
Science 115(5) (2006) 485-528.

[37] Agrawal S., Guevara M., Verma S. P.,
"Tectonic discrimination of basic and ultrabasic
volcanic rocks through log-transformed ratios of
immobile trace elements"”, International Geology
Review 50 (2008) 1057-1079.

[38] 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"”,  Special
Publications, Geological Society, London 42
(1989) 312-345.

dcgamo Sdlo slocKiw siatyp" wp 5 an [Y4]
()5 Wl (S eragh o S g5
oo Sy ol&isle (VYAA) wi )l

[40] Alavi M., "Tectonostratigraphic synthesis and
structural style of the Alborz Mountain System in
Iran", Journal of Geodynamics 21(1996) 1-33.
[41] Crawford M.A., "4 summary of isotopic age
data for Iran, Pakistan and India. In: Livrea’ la
me 'moire de A. F. de Lapparent”, Socie’te’
Ge’ologique de France, Memoir 8 (1977), 251—
260.

amphibole-plagioclase thermometry",
Contributions to Mineralogy and Petrology 116
(1994) 433-47.

[24] Garrels R.M., Mckenzie F.T., "Evolution of
Sedimentary Rocks", W. W, Norton New York,
NY (1971).

[25] Le Bas M. J., Le Maitre R.W., Streckeisen A.,
Zanetting B., "A chemical classification of
volcanic rocks based on the total alkali-silica
diagram", Journal of Petrology 27 (1986) 745-750.
[26] Pearce J.A., "A users guide to basalt
discrimination diagrams. In:Wyman, D. A. (eds)
Trace Element Geochemistry of Volcanic Rocks:
Applications for Massive Sulphide Exploration”,
Geological Association of Canada 12 (1996) 79-
113.

[27] Irvine T. N., Baragar W.R.A., "4 guide to the
chemical classification of the common volcanic
rocks", Canadian Journal of Earth Science 8 (1971)
523-548.

[28] Pearce T.H., Groman B.E., Birkett T.C., "The
TiO, - K,O - P,0Os diagram: a method of
discriminating between oceanic and non-oceanic
basalts”, Earth and Planetary Science Letters 24
(1975) 419-426.

[29] Pearce J.A., Gale G.H., "Identification of ore-
deposition environment from trace element
geochemistry of assocciated igneous host rocks",
Special Publications, Geological Society, London
7 (1977) 14-24.

[30] Cabanis B., Lacolle M., "Le diagramme
La/10- Y/15- Nb/8: un outil pour la discremination
des series volcaniques et la mise en evidence des
processus de melange et ou de contamination
crustale”, C. R. Acad. Sci. II, 309 (1989) 2023-
2029.

[31] Wood D.A., "The application of a Th-Hf-Ta
diagram to problems of tectonomagmatic
classification and to establishing the natuer of
crustal contamination of basaltic lavas of the
British Tertiary volcanic province”, Earth and
Planetary Science Letters 50 (1980) 11-30.

[32] Pearce J. A., Norry M.J., "Petrogenetic
implications of Ti, Zr, Y, and Nb variations in
volcanic rocks"”, Contributions to Mineralogy and
Petrology 69 (1979) 33-47.


http://ijcm.ir/article-1-96-en.html

[ Downloaded from ijcm.ir on 2025-06-09 ]

Ol (bt G 5 (ol jols alomo

03l I8 5oL pai oo yoily> YOA

[44] Omrani H., Michaeli R., Moazzen M.,
"Geochemistry and petrogenesis of the Gasht
peraluminous granite, western Alborz Mountains,
Iran”, N. Jb. Geol. Paldont. Abh. 268/2 (2013),
175-189.

0/)_4.6 ‘;iw&).f L;Laﬁj ‘;:[o) Lf}f// " oM )ygs)d.m [f&]
W, ol oy Jlais il cloosS 5 ivles i
NS SL ) w); olKiily (\V%Y) 6)..5\)

[46] Davies R. G., Jones C. R., Hamzepour B.,
Clark G.C., "Geology of Masuleh sheet, 1:100,000,
northwest Iran", Geological Survey of Iran (1972),
Report No. 24.

G375 w2 Sz oy Shoimpl p Wige o Sl e [FY]
OIS Ny PEOINY BCPIICHS Ly QUL Y5s s
Y osled ol (il S8 5 (il yole T Copin
FEE T o (VFAY)

oL Kl 5 orisif" o Dol cp 5oLl e S [¥Y]
o) ] i3 5555 g sl s Tl

Pl ) Siela s e S, of


http://ijcm.ir/article-1-96-en.html
http://www.tcpdf.org

