[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

g3y 4lia il

YYAL Y2 i 5 0 FY Gl g 8ylad o5y 5 o Jlo o

5 S sladastin p oty B (]l G0 15255 laaly 0,8 « Sogd Sudgudl o jual
1855 slacsuls 5 o2l sloojlaS” oalrordiires;

Yo, e S SR S, V..
Ol o) (gwge ¢l CpuB (R pd o pe o 6,8l plule oI5l pledl

Ol iolpdol (lodol olLiils ypgle 0uSLiils o ol o 05,5
LJL"’/‘LJ/M/) ‘UL‘“&}Lﬁ uw ol fd.l[l ,0}.[6 PRLW/A) “_;«JLW L)’W) Oj)f—r
OFNVMY : ol aens NEVFNT alas cdl o)

o alS Sl idu o g oyls moo ]y L cudedl S el den L..‘).cu Oliwzoly dilaie 1o Shgs Sideudl ojel roa S
Glizee gloyidn ;o L2 sleejlas eobas px> jga> SSlas o ooy Ll o0 &8l Olpl B sloosS ari,
-o)‘..\f 3B Lbs_ia‘é u.“ | 5)5....: dalaio 4S9l &Aj\) o).uo] L Jaﬁ.tfo 6‘43)5 6&&)‘& u}o..}) ] &Aj\) QSHJ}J‘ o)...o]
I Sy94 6‘43)5 6th_§.>‘b 9 G.ujla 6&0)‘..\5 M-LC‘ ‘S.»L....mj...w u..Sf loauds ).QLb 4....:[))5 6‘4.7:] 6Lbu5.w) 9 G.ujla 6Lb
sl oo slo 4y slocdlil and oK el sl (LA/SM)y s 5 ok SB yolic 655! conles] owijlo sLeSle
50 095 sla 565,50 aslsl jo g gm0 4 Sego ;0 (MORB) o € g0 £98 swsildl e sloaiiy slacdlil sl
Sloaskl j5a> b saraz opel (M)l (hed @ bgipe (S3lugne) S > gl b o) askad 4 Sags gl s S

o a2 S8 gl Sl

UL.J/d)w ‘M../}d/ PRSPt HTE UPRE-X WL P P95

B5d s Geend § Sy Wi sl Syl 4odde

2 oS (Selgdl sl yeS Sl sis ) slee gl
omeigdlly 4 atisly Lol 095 aw 4 g s il gl
sbeddedl Jie) wen (Y] SUI cdedl ex)
Wby b dey ooy, o (0] 5, o g [F] oliasle,s
(7] g5 cdsudl (oo s1,) st omsildl (yLaS iy
;AOA Sl Sgiere slatalydl aighioe predS
anli S 05,55 gz cladigy 4 4 aiied )yl clacesl
Dikd by o S3g590m g
g 2 oo Bl Gl 5,0 leess anl,
03,55 her Ay i Grhale (Ll 03,95 (s>

Omey Dad & slaan a8 Job )3 edes Hob 4 lacu)s Sl
er 50,55z olaial jo Cdél g ails  So50gm asle
0 S o gord Sy5E 5 Sl e Sl oS
oS 5 g canle NN wgs o il wian lo,8 g owgill
oy Gblime 4 bodsdl sanS oJy cblSle
sl,lgle o)l S bl ey S8 Seluo
oedadl 55 il iy il Sglite 55 Iaodsadl (6ol
cloond ey sloan] s -V V] conl g Jole 90 azes
e 4750 -V g bededl S sleiee; 5 2lSle
i o Gkl a5 bodedl Saibsixe 5 S,

Sasan_bagheri@yahoo.com : S5g xSl ey o+ VTTVIYASNF 2405 ¢ Jgtuann o0 o5


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijem.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Ol (bt G 5 (ol jols almo

}l?ﬁjN-Sd)sm@amlgoA&owOwsﬂdj;
L aS JS glamio iad ol 009 anli,S el sLLs
Olyie 4 Ceol oad JSs 21 ol 5o lesS sl 0!
)5 Sl 0 Tolnl 3,0 ISl AL 4 gl IS S
VA» Lies oSl ol sl opl a] ssi e
ook Jlod G 4y LSl Gz Laws o plis | glas o
4 B0 Gl pl 4 Sgieie (Rl ojles; o ol
Olye ol Jlod oz idu 5 gsk LI (s lse
53099 Joe Gl iCeslons 57 (Brme plul > (25 (6
LS 1y 00, pb gloaskad L i 00,55 Jhg> digy (o
O 5 SO slaslas; 4 golinel 5 0,5 o Jl 5o b

IR B e Gl askad 5 o8 50 Dyl askad Gl
5 039k 03,07 e SlPln Glaypiae (VK)o
o baml onl o Glie Sgiaie Selgdl sloasgera
5 4l S Gloctodl gy, sheld lbgms, ilonds il
Loy aig gl 4 atly YL jLas G558 oS
oaislil sloosS 10 s5zse sloly apd 5 wlond euil,
8,85 Glacsamme Gliva 03,55 hex> angs JANV] wits
03ld sl 093 3 1) (pleSle 5 (Sl slasss 53
IR Slelidime) azg oyge byl Gl o oS
Dl B s lagiagh nar olalp sl axd S
03,97 Uhox i b L i o5 ol pl 3,0 oliasS (b S

NP RGN Deld Glacgu, 5l condae 0058 Jolds oads aSlis ol
36°00'N
Nm\n‘Afghan Platform
! Herat Fault a
Band:e-Bayan |

& N l‘gpo | N

&
s Lt
L P \
Cs’f" ._ 40-‘\ ¢ N
; b\{__‘

o aleogene orogen Tectonics

?i‘l ate Cenozoic Tectonics

N |

r“[ a’."’l-

—
Q
oy
$ il
5

istan

24°00'

\-—-
Arabian Plat
man

o~

22700'N

X
’% '

Mk
r"'x Sistan Suture Zone
._"{ Neo-Tethys Suture Zone ||

\"“\ H/ Ecacli\'atcd Neo-Tethyan

ack-arc suture zone
Paleo-Tethys Suture Zone

200 400 Km

:

L I
56° 00'E 58°00'E 60°00'E 62°00'E 64°00'E

I |
66" 00'E 687 00' E 70 00" E 72900' E 74°00' E

GK 3,5 Sl o, EIO (gaiz— Ul o 28 AIT) ol Lol 00,55 (osm sbbaigy 5 logyme; gboosly Liales (Gl ) U
UDB  juods askad Tb (s 0,0 asgy :$SSZ (ploly iy ashad Pb ()| ,Seo asgy MK (o) askad Lu (gls a5 Kd 5,5 1565 dalad
Ol 09,55 gz ity o LS 30 (i )0 Sagd (lsedl oual Cndse (0 (05 sk YZ g 250 aeg )l (aloSle a8
slo sled T Ka (sl degamme K il pl ol 1 Sgy0 o) Se aigy IM (S 1055 065 ol :GB) [A] gz jo 5l a5,
Ne (Sl acgome RC (5B 25,55 0y Q 0y, ple degaze MI (( SuS asg> Ks il )l5° Slaassl gd : Kn il I8
«SLS S gz T o lgram aigy $SZ ol i zaisews aigs 1SS g8 ol 0355 8,5 Sk wBlu dcgerme [SC wlohw dog> 1S (& dsgaze
Z g o5 axkd Y7 oy = Golly GheldColsdl 0 e WP 08 Og) (6358 (SLaRLT s peS WL 250 aieg | (oLl wiy a5 UD

(olsaly (Gl 5 koS


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

RN

- o5y 2 ARl 35 05255) plaaly o Sogo (gl o]

VEY Ll oY o lod o) ol

S NKogur, cmizmed [NV wms o i Gl o]
Oy gl 5oy Bzl ol 50 Gree slac] slacge,
DY) el asl aqls!
Ohyr Ay o alS e Bl slecudgdl e
o Ll Segd 5 (nysS Wbl Dyal 4 plise Gl 0355
Syl S Glpl Byl allS gy sk jo 45 oge
Sy Zedgedl b Sogo gl ojal (3o (3 liope
el g 358 o0 03 gz )3 ()95 Sudgdl g Jled o o]
30 gl el wloads SIS o2 1 ol )18 ek
clSin (S clldl @i glacian, Sego
slaojlas (gladyg slacls Lbos ol el (090
g 5 gl g, ol (ogm; Gibe 5 oL
S5 50 sl el slaaskd alis GeenS oL )0
adgl bl (b ol b edigd oo omd elizl ol G )0
(Y JS8) ol oas Laas alads sz 0 L ozl ol o
50 Sagd (S gubl o5l snims LS Ko slaosly i
adlhio ;o altes aly adg)lax o oy olr (Shgs bl
VEVD ogax gwls b 5Ll 5l cardae o> g la>
oS slasSal (55, Caighy o8 ke olen 4 ZeslS
OB aloads olly pwgl ids slacig; 5 ol ys Bes
5 ials slaaiin ol ;o Shgs (gl opual (YL
O3Sy gy adbie o Al ool b slacgw,
2 gzge o ¥eoly (el peyn (V0 USE) o)l
O b ]y awlidais Can bdosls sy 9,98 adhaie
DY el oo,5 a8l Sago cdondl 6l Slos ol anls S

Pillow basalt

Ophiolitic mélange
(serpentine matrix) "~
Diabase + Sheeted dikes

Red pelagic sediments

+ Radiolarite™ g

B 30 il 4y bgs o slacods sl cdel LSS

o Bre b imgh ol jo el sad s ll S )l
izl g a8l Gl dig jo JolS Cans 4y slai] sl
b slaojlas ol 5 conls Lyl Ol L3I g 0as5le

ol 00 R ! u...lﬁ..ﬁ‘ U"‘ o..\s}l..»

led o) (o
elsedl ki Ak peS I Shs dly o Sagd (gl o]
s [Vel ol 6o ald alols b LLs | o aibly oypeis,
@ eBlpl B iz 5l a5 03gr bl 00,55 s> gy
0355 Layr ity ol Al S el Fer Jobo
S o T Ty Sy Slsdl asgazme g0 US4 bl
moad lax ool wlanan pgw, absx b aS casl oul aid )3
3 eboit lae 4 Sg, g 4 sbacgese [V il
S s e ot b oasks alil sleypii
(s g8l il 51 Glo ol acgasma (pl (Lol oaijlu ailoads
G55 glrosgy 5 oad 0,5 logun) Cannd g cold
ol B g (g 058 oS Sl S lagie; b Glojen
DT ols (s 5o degorme cnl (gigy S0 52
dasino b SleS jin o)lus ) flae a4 alaan abe>
sl GaseS 2lyo (ol 5 s,50 slasis Jols (a5,
oD 03,15 S5, dsgere (59, Alwgml jsh dcgeze (ol
G5 5o Sl 00035 0a S g S liie) 08 S 4 g
Syl S ol Sal SleassT cdls wlobn 4oy
Db oo dnlol LSl S L Gy Cow a4 loghn 4>

5 ol SETL Jobae plaiw S5, asgomme slaca Vo,

4
- °
."I d
/ ¥
/ @
W "
S = = .2 J
5] =
- T £
-] E S o
| v E @*
EX = - 2
e £ = 7]
] = =
- - =
- v
=


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijem.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

. Y . Y . < o . . < oo
u‘f‘wh@&jwu)%m uL""’)'“"‘cs")"‘tS“")"‘“"‘C-g)sl"‘)‘)"f‘)'@t" Y\Y
. ’1 [Z1 :||'] iy i‘ll"l oy J“"
Legend
e i e é_ '?gFI Fysch h.’ .,
4 w| el en Granite | &
F4 Dt Deformed Turbidites 4
s ~ |lm  Limestone
o Hn Hormfials
= Elen Pryiie
| B cm  coboured Melange
@
511 Di Diabase
o + Antchine
S - - - F— Syncline
g | cE',; Lg Lewco Gabbro Faull
Z = | T 44 Thrust
L ~ z
-3 | [EEw  Hezougie * Studyareas | =
% - Cpu-Hb Cow-Harzburgite a
= Peridotite
=
= z
; %
S| e — iometers RN
1 o0wrsws 7 1008 €
[h) TII'L o 20E oy ‘llf]

5 Gl ol adbie wlidine) 42 (@ 19)0d 5 adg)la> «Sags bl Jold Sogs (idsudl el qwlidiipee) atiii (Al Y S
(S ss LIVET Sago vid e e Al 5l a8 S 1) Segs Sdgudl ojel (sliml SwiSTy

BCR-2 Ul o slos lasbiwl slassls b Ll anslio MS
&b oL, BHVO-2 4

S X

o5 Szl Sy 695 polie ol Sags 2ulsedl o5l
el G U glaing sbasly alie glgl ez
Sl diey Sy (IS jsb 4 a5 Sl (YL S
wiloads oaiSTyy oy 5l sf ey SO L

Sagd Zegadl o3aal 10 09750 Sty SloejlaS (o hpogs
ol ddlaio g0 ;0 Sagd idgudl gl ;0 Sg>ge slao;laS
oo QLS ) (ST g geiS e Segd 5 Gl
leojlad glaxd slacigu, b ol g)ad ddlaie jo .aum
2° 99290 SLaojlaS ldoy x> g ge o3 oS (DS L
moo T alsSiss 9 S8l laoslas b Sags (el ol
Pl US) col Slym claoaS 5 bl el g 05
L ocdel bo3laS ol o 09350 slodS, g boo,a> (o 5

=5t %)
(Sagd (Slgedl oguel 5 57 5e (S Sy (o) 2 Sl
oS b loasly ol o,lisle blo,l 5 candse Cansu
D0 At Lo 3 e g Slojlgale pglai » )8
iz sbaxly 5l ole ol al> e s 5l
lap 5l as ad (5l piged gy 3590 Gblis ;5 sl
0,5 agd Sib adade 5880wl S glo gy sl
G solile 4 AL puyp @eSgySee b gblie ol
b o3laS slaasly CleS 5 ol polbe slond oS5
aged VY Sogd (dgedl ojeal )3 29290 (slad g clasils
5 (XRF) X (555 uiloygild (omimiel slaghs, &
o (ICP-MS) Lsal.o.l‘ IR u.a.‘> (_gLM)L el ad Wga...‘o
5988 530 Lyelasl ezl g 1ob1S oSl o) pole yido
i s aF el S wad glerd 4y LWL
ICP- gy 4 Sogo ojenl 10 gy )90 SloSis a2


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijem.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

YyY oy 2 ()l 0 ol2s5) lasl) o ye «Sogs Sl gudl 0l

VFe¥ uLA-M-\JL’ Al o)Lo..i) Al ..&.L‘>

CM'Z:)O 9 ¥y choj.fw- Lgl)lo ‘SMJ,_M,_.I cs““Jl’ les'bo)'bf sls
(S, b glls K g wload p CondS L a5 wiws

i) dibate bl dan 15 a5 Canl it g (gllocyms
2 e T USE) cl o Ll 65518 5 (S Ll il
(s oS laaxly oy slagidu )3 (g olr adlais
S b sk ) il sl 5 g SleassT glacse,
(0 F JS8) W)l (905 o5

SlolaS slagygeis; 5l (B p o Glap oy adlate o
S s 4 leagas glad |y loasly ol olocSylo o il
S S 380 ey LGl pl o Sle S (oYL
e eSls ) (g 5 F slbUSE) o Sos solih
oyl LSl sla iS55 il e 4 beye
Al Sago

2 NS 5 Cemn (Daml ondS ez asl b B
b slooslas oS 5 (e oo, p bl aiload
loojlaS )y el 5l Sago bl 0 el J0 D990
3 S ole 09,5 93y Iy bl wojlat L 1 el
Dol wase sl (o S5 5l 55,5 Sy Js 5 Gie S
S35 B e gtile iz 5l (edl lojlas sla il o5l
3ot slaay il G ) 5 Sl it o g Su
ool gy Gl 5l osdiee oy Bl S g Co Vsl Dz
©ole 09,5 0 Sy ojual il slaojlaS da b o5l
Al sloeilaS oz 3 Ll (0 ¥ S8 05,5 e sl
o2 02l o 00,5 e oamlie lais ol Sags ojmel o
oy sleanlp o Slee @ Glge 1) @l (S,
S Slgedl oijl izl 6Nl 5l ey 5 b S5

4

o> bl ;0 Ll 605,18 5 Lo 2l 51 sled (@ (Ui p ol ablaie) Sogs dgudl ojual 10 9350 il laojlaS ygeis, (| F Ut

30 b ooslad 0ni 1T 1 0 s, o i jo SIL sleSe I (D 1 Sogo adlais [ okl Lal sleoslad (0 «Sags g o g
loo,S adad 1) il (sboo3laS aS o)y 0,90 dilaie 10 g2 g0 GG (ygais (7 5 & ¢t ol adlaie


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijem.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

b Sagd (elgedl o3eal (layg OS> ol v inogs

6".‘.][.' 6[.55}‘..)5 @au&a

)o 05?9.4 GMAJL’ Lngo)‘df AL lDL?U‘ LSLQG”’)J'.’ wlm‘f
s O (97 satie ol b glacdlil sl ol
S Lol yon glaugS gladnd B slagm oS (s by, !
e 2 ‘5Lh a2 ) )o 45 oo 5 g’. )-i) 6‘ " & 4_;,‘:,&)
el ol cnl (o - Gl B sl JSd) Wil gais
S5 Ll o 0smge slagusdsl § alies lses e
=03la8 )0 Sg>se sleoyas g AT, Wlend o oSy
5 IS 0er el bl ead pw)n AL slo
Slods » u...m.ls

Jlois 2g, b (slad s sy 51 glacgamme cgy0u ddlaie jo
50 Ayl ygedsy Co Yaioly g o3las 51 g ol e 4y B0
ool (0 JS8) s ol 3, U vt (gamails (el
o‘]o.h L (5‘43)5 ‘_gl.huj.a‘\) as ..Lu)‘sa ).Im L =\.Jj| 6Lﬁsm)f
QS’LM Oy 9 ‘Swl...mu_iw u..S).’ M‘j (_gLQo)L\f ;.n)
SlaShy (2l 5 (e ey (B 50l alie
] 00 QL"' J....AJU L (si..m ‘_glb..\}‘j U"‘

@ 5yph abhie ;5 dezge lavsly o adsl lajse
ol (b ol (Ses g i pats JB 55
b 4y ol o gl Gle So b 3l (e

&l

Sheeted dikes

5590 adlaie )

200um

- JSCs des slojob b ol yen oIS 50 (2L (slaojlaS (il i Sogs (gl ol 40 39290 il slaolaS 98 Se pglas £ S8
2 el Sl sla ek (o ol sloo3las 1o 9290 DS DL (sl ysh ol jor 4 (pgdgl Hlo S ans sloysh (@ adsl Ha0e g ko
ooplad jg5 yo Al pgai . il laolaS 10 090 MR PDL (Sde)ls U (idg il slaysh (&g (Ll sloelas o IS Sl (glacs;

(%).....‘9.) :BOW ‘)3159.»))1.» Pl ‘U""ffjjl Ol) d.a‘aJ...u 4.:.&; dol.k.a oJ.....IaS )9.) )Q ).»5L43 )JLMJ 9 Lgol.c


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Y10 oy 2 ()l 0 ol2s5) lasl) o ye «Sogs Sl gudl 0l

VEY Ll oY o lod o) ol

6‘45)5 ‘51.5;5.3“.5 LS“"L"‘“"‘&""’
- SIS (sl Sags gl o3l 15 35250 (sl g slaSylo
(o> 2oy Voo = T0) GuSgpmsds 09z ol
S o0 Ve B O g (e s y0 B0 = F0) S 905
LS“U“)}-.’.) 9 6“‘5|°Qﬂ-! sedl b u-" RLCGOW. )..\5 sl
097 4l Gl dadigel 51 (S 0 Grizes Wb
VUV PEadk slajsh opdee ons Sutpy g Zo)lS
3 S 5 oy ablaie g Wiloadh hauS Copn yo 4 (ol
L) oS ormstelS laysl 005 oo ovnlin Wl 5l 5y
Joetal a3 baigas (S )0 Groskeo ¥ B Y o3l :Siles
6‘)“5 L@f] )LLS Lgl.:zsc)"..)f 9 6“@)3 ‘5&7&3}& lods J.ud.,.?
L ladiges aiwe L cojul 5 aIll S s
CondS 92 Glo,S sla ST L a8 sias e jlis (olwo >
@Lmu.eb 65‘0 o Ko U"‘ oleads » J:;)‘?S OaiZed g
slacojuil s Glalbon 5 Gpdyn (JUrrinl o
Sy n 53 Segs Sudandl opel jo sezge L
Foo= V) Dl 5l aleysl s hls 55y,
Aid (o> doyd Vo = Vo) Cdgodlu 5 (goz> S0y
53l 13 M 3 5l 5y s a4 i 50 Lo S
09z 2kl a4 Sle,Ss 1 s adgl sl SIS S oyl
J58) wloads has j05" sl S5 5 3,155 ca,lS ey

5l slangsl b 0 a0 slajols &j0 4 923 (slash
aileslo |y odesla U glazy o8 slacdl ¢ asiws (ol 2ix
Jade e il slaojlaS sladiges 3l S e (F USH)
S &5 o0 JlE 4 a5 ek 4 el ST W
@ (rgdsl GUcel ol s it S b (ljee
mdiged >y 5O g oo 00y S o Ul IS des &g
S5k S50 4 sl (SB35 clo IS5k (sl sle
w0ad sy saaises il s (o — Gl P slass)
Algi oo a5 Wisd 0y Sl PSPl 5, laSiws,
Yo s by VAT Gogildl s o sl oo poks il
Dyl wsl Ll o, Tr & Goudiud Copw Comd (j0
2 5k 5 syl sleysl 3l iz oS 5
LSl s 5l i olessl YU £, 4 2l sbaojlos
33 M el calises sla S sgmg LY VAl il by ye
Syl S 4 Syine slajol Gl ond o p sladiges
slas, INT el slaxil g5 céig Silas oS
3590 b slaoslaS ;o0 PSR 5 nsdsl S 99 Glojen
93 SESSSS e p LSl ol 4 (Jolss Lalyd )0 (om)
IYY] ol bos o cpgdsl 5 S aidl jpi 0 s

F

S 5 2 5lS 5 AT 525s (gl yoly (Al 2 Sagd (il gdl o5l ) LT Lol o (sloojlaS ol 5 (1435 (SOSlS (058ugSae pglas ¥ S

S155 L oy Lo i olya 4 S gpms 5 D333 (0 el sbooslas 1o oS b o 3 sloo i (o el (gl ys Sals 5y 4o
sedl ojeal yo (ANl Cuail GlaolaS jo Cadgdle 5 Tl slojsl (&g DSeidy 5l sk oy ape; o o L oS Sy o
UM 9059 Pl ¢S g s 92dS OPX s gods (Cel (35158 :QtZ cndS :Cal) wiloads ags abolite sauudnd (o5 10 5 glad . Sago


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Ol (bt G 5 (ol jols almo

LS 0,8 ol e s s o5 ,8L w0l ol

YV#

(559 2,8 e 5 ICP-MS s XRF (sla g, 4 Sogd (Sdgudl 03uel 10 oy 2 3 90 sladiges sloondisn) slodsjod gl V Joua

(Cb96-19-1]Cb96-19-2]Cb96-19-3/Cb96-22/Cb96-23[DU96-A22/Shu95-J3hu96-1[Shu96-2shu96-3shuo6-shuoé-D)
SiO, ff0f 200 fANO fa47 | OV YF f7,-4 OATA | FANE | #YFY | OY, YO | FAFF | 0050
ALO; AR YV VEAL | VEYE [ AOYY | VEYA [ VOFA | WAA [ YRS [ VEYE | VasY | exY
Fe,0; 1,40 Ve YA Vo v¥ AY- YAY AFY AYA | AYE | £0F | avon | ver | ars
MnO < Y N0 AF | eva NF RPN IRRYAVN IR SN IRV £ IRRTRR B VN
MgO Y AP AnA! AP YAV 0 AN Al VOY Y,AY VAO Y Yy oY A\idd
Ca0O VY,AD ARW YN 7YY . A VY. 4 VOV a4 Y VY FY A\AK
Na,O [ o5 [\hAl 08,00 OAY [\ 7AO <A YAaA \f\td YAY oxa
K,O 0 A VY LYY A LYY RPN IR I R s Y. \FY
TiO, \oF V- q Ra% \WE | s ¥V VEY | s | esa | e | e \,0F
P,05 Y Y -V B Y. - YO Yy Y -Nf <A e A -¥a
(LOD)l,5 8lsd )+ /¥ q,-A (33 £ | £ AeY WY [ RSy | YEY | vsa | fFa | Yy
Egeora 907 [ A90Y | A4FY | a907 | a9 | Ay | a3er | a4y | 9940 [ 298 | 2904 | a9
V Jgus dalol
Cb96-19-1 | Cb96-19-2 | Cb96-19-3 | Cb96-22 | Cb96-23 [ DU96-A22| Shu95-8 | Shu96-1 | Shu96-2 | Shu96-3 | Shu96-4 | Shu96-D
Li YYAY YASY £.48 Nas YYYE YY) \Y)A YASD YVYY Y-Af AR YOAA
Rb \- )V YY Yy £YY VA £Y- - 00 Yy fY5 -0 FYYY Y4,V
Cs VYV VAY A VA - ¥Y - AY s -Q Y5 Y Y ¥V \E-
Be - O - 0- V- \ Y )4 VN - Af i \ 5§ - AY i VY
Sr VOYNY VFAYA YYVHA YYY- 0 FOAAY YY\ VP \EYAD aYNA VoY)V ¥ \YAYA Y$5,-V FY. ¥
Ba VY- 0N oYY VYE Y YYSY 1,00 A+ AD TYYY 0,00 v oY Y- 0f VFY AN VYAYY
Sc YY VY YY,-4 YO0 YESY TS Yo, Y YAOA TS VEYY YYSY YENA YAAY
v VY BT VYO F) VASAF VAQYY VY.V YOOV Y§-AY YAY £ LATER foovF YY) FA YAY VA
Cr Y55, ¥ YYYNY VAT IBAs ANt YOV Ff Yo NY FYXY Y1A) AN \YHAR VN
Co YVEY £1YA FYAY Y.Xs YoV Ty \VOF YY NV AR YY) YEAY 1HY4
Ni \VY FF \PALY VVF 08 oY\ OVAY YV Y0 V£ YAND VYAA YY-0 £8YA VYV
Cu YYAY Y YA £ YA Y04 VEE YA A-Y§ FYFY SR VFAY YavA AAY YY-A
Zn FY,.0Y vasf YY4,0A Yo, A YY Y FANY FAYY FEYO Y& VY A$AY Y01 V)00
Ga VVAY VYA 10,5 V0O FY \Y Y VFAQ \$5. Yeov VAOY \VEY VEED VASY
Y YYA0 Y& YY ¥ YOXY YYAY YV FY YASA VYO £1,07 YA \0A- Y0
Nb YAA YYY YAy VALY 10 ¥4 \YAY OFY YAY £ YA YOv \VE 0§
Ta N4 Y Y VYO V.0 A i i il as Y Y0
Zr FAYA FAXY AO- VOF - Y YYAAY V- ADY 33,y £V YVV-Y ). Y48 \YY, YA
Hf Xas e YAA Y Py YA Y £A Y00 VY oY Y YV - AA YN
Mo Y A - OA A )Y \. - VY - BV A - A$ Yy VY
Sn a - 50 - A0 Nid \YY VY WY ga YYE VoA - f- \ Y8
Tl .’.\‘ “.Y .’Y\ .’.9 .’.\“ “.A “.Y “.Y “.\‘ “.\“ .’YV ’;\'V
Pb - YF YO VY V¥ £A) V00 [ Y ¥ YYY YAD ) FY YYY
U A oA LYY il -y YA - BV Y <A A - YA NG
Th - Y0 - ¥4 ¥ a \¥0 ),OY AT VoA 00 VA < AA YV
La Y VA YNY YD VBT 1YY Veed VYFY oYY VY FY el YV \Y ¥
Ce AAA qv¥ VY OA Yo - Ya,0) Y- Av YYAY V. BY YY) f \$EA AYS Yv£a
Pr \FA V) Y5 £5A Y4 YA YoF \VEY £y A V-4 Y VY
Nd AAd Y YY e Y. 5 VY YE VY08 \ONE £,00 VA VY V- AY orY \FEY
Sm Y00 Y00 Y ¥0 A oA YYF YAV VAY -1 i i £
Eu VY VY ) ¥0 \ v )08 VYA yYa < AA )08 VYA A )08
Gd Yo- Y FY Y YA Y58 Y Y$ Y5 XY )4 [ YAY Rii YA
Tb - OY 209 al V- - 08 - 0F A i - AY - 08 < YA as
Dy £ Y8 £.0Y YAA Y oY Y V& YAq YY¥ ONY YNV Y £
Ho A4 - A5 V-0 <A < YA <AV - AN - 0) VY A4 - BY V-
Er Y Y0 YA Y0A VA0 VAA YNV \fid Nid AN YYE ha Y04
Tm XY XY XY LYY XYY A LYY XY - EA LYY LYY LYY
Yb VAA VAY Y\ )Y Yas VAR VAY VY YAA Y- Y VXYY YAA
Lu <Y Y- Has Y0 L Y0 - ¥a Y- A s s Y- i
TiV TYAY AN FYAY 0B YF OYYY v£44 YY YA VESY VWY 0 YY-$ VY. FYA-
ZnY Y Ff Y00 \ad £\§ oYY YAag Y FA YA oA YYY Y $A Y$-
NbY <)) NY LAY A ai - 0) NA s s NY <)) i
Nb/Zr o0 0 o f Y CAY Y .0 s Y ¥ o f s
(La,Sm)y - A0 - AY - AF YN ¥ YOY VA YNA VA VO VO \OF \ VY
(La)Yb)x ¥ \ Y \Kai £V Y Y. £,54 YOV YA Y08 VAY YAY



http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Y\Y oy 2 ()l 0 ol2s5) lasl) o ye «Sogs Sl gudl 0l

VEY Ll oY o lod o) ol

= alkali
g - rhyolite, ’
= phonolite
rhyolite
¥ trachyte
dacite . e
o |_— P \\oi\“\‘“
Wy nrie
E g /m“ 310‘“’/
= < ¥ daest
N & e e |an
“6_0 aed
%\\\t '3“ /
nas -
_/ alkali foidite
- basalt
= basalt @ Sheeted dike
; B Pillow lava
% T T T
0.01 0.10 1.00 10.00
Nb/Y

—
° |
w -
=+ - Tholeiite Series
-
g .
w4 B b P
=] m A
-
-
-~
"
] [ P
~ @ Sheeted dike Calc-alkaline
W Pillow lava Series
= T T L T T T
45 50 55 60 65 T0 75
Si0,

2 ey p Sy90 Slodiges cuxdge (o VY] ZUTE @) s NB/Y &l pais Joges 50 owyp 3590 (slodiges (oS 5 0,208 (il A JS

9 (E-MORB) 035 ‘5.5 90 &5; LSMJ}JLJ‘ L)L"A 6LQ=\.....MJ
Soop g amils Sas & (N-MORB) o] sole & 50 g5
3,90 sbrdises wezg ! L .ai,ls E-MORB & (5 i
polie (Fab i ) (55 Ssis slosSILA D) (o
s b S ol 4 cew (LREE) Sw ol S
LREE/HREE <o liél s ol S (HREE)
sleojlas o Yb g La jole lp cas pl cel ouls
3l aieS (Suab e sbsS bowws ol cwl 1.92-3.83
I¥1-va] uHREE & ¢ LLREE

WS gete ;O (owyn 350 Sladised pled (s
Sg g0 00 WOgad oddlie Vo ISS o g e |y Jlezs]
)‘ &05o @“J}J‘ OJ..:.AT 39 Wy Ou90 6Lb4.v5.oe M.LC‘ as
L a5 Jl> o wslaid 3 S ool 8 slaiiieS e S
Glaiiss e gwyp 990 ol GlaojlaS | diges 4w
Nb olie ol b as sims oo olas |y oo 6 b Jasl
O JS8) o)l Slgen Lefl 4
sbojlas o (La/Smn- 0.92-2.18 s g LREE (5431
ah Sags  dgdl opel (gladyy slacSls 4 2l
21.8 L sladlil 51 b0 E-MORB .ol EEMORB
el g il o3la8 sladiges aen [¥Y] el (La/Sm)

I¥f] FeOUMEO &y s SiO; &l i 5903

o (22
Slaojlas 5l wgei VY sl SleeS 5 Lol yolic slaosls
@“J}J‘ OJ..:.AT el W) S r 6‘43)5 6&&5;‘& 9 kS‘“'ll)
;J‘).....u )L)}o.; u.ul.....v‘).v NG IPRW 00)5] \ Jj..\} o &Aj\)
- Sols g oadb slaojlad el d¥Y] Ze/Ti 4 cos ND/Y
Sl oy )0 Sags (Tedgedl ojeal ;0 9250 (slad )5 gl
A S5 ojls gl (Al sl oS 50 dised S g
03105 FeOt/MgO « s Si0; Ol s Jloges o (A
Sy By, swip Syge lamaoe ssSils 5 il sle
(oA JSe) [YF] oo o oylas

Slr adgl AT b osd brigy spatenizr o jloges
038 Sas gé Sl (A JS) ol Sy oleS jolie
osisas il Fa 05 5 Pb 5 Ba, Cs cp5> (LILE) oy
5 Nb assle (HFSE) YU glose wads b yolie 51 Sy 50
S5l LLILE Sas e sbagSl asul b axtes Ti
2l 2B g eniy,8 amio Sl esely o laceS
- VOl ol amio ol YL o (glanieS g5 cisu wed
ol e Ll g 22l slaoslas el o Th zals [y
“ogmsy 233 b oads ST sl Sl Copenl (5 1B 5 (590,55
Al Sl (pl ool o ouigys,8 axav p 35250 sl
CoydS & Cod 0l lrigy polie oSl o)y Ival


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Olpl ool S g (ol ol alone

O 0,85 (2l sy 5,80 ol pl e YA

SS MORB gce )0 00y ol yolie (g bl 28, YU
ISUUN P PETUR DI o SPUU S SRR U PR £ S o  IRVEC o
S ead qwyp Gilysp slanlp b bl e Seg
Slge (s A b 1) alss jo latug sliz! mew Wl
Je g @i @l wes medy (29 w4 oyl diuy
097 S el Jhew yolie) YU cudb b polie glacens
Lole oSl 5 (Sm, La, Y, Zr, Nb, Yb, Th, V, Ti
by oSyl o il gl U3l a5 ses s s wliaS
MORB ¢35 slacetly 5 byl sla S5y Sogo o5sl
Slp oot ) lojloges I (S p gl 1) (pusd nli>
o bl jo aS aies leol cpl olgS sy 0,90 ladiges

g g0 0018 mudgl S

104 104

Sample/Primitive Mantle
1mn

0.1

A o Hlas ) St g Bu e (g,lual slad )9 slacSSls
Sl hls ol pw)p 14855 SlaSols Sl ged g0
5 ol e Ced oy wlely ais St el
5an (MORB) ool e oy Il e 455
asdl Gl sbolie 0 Sr g Eu g5l oo 4 o cl
5 Sm Nd Pr pole 4 cas St g Eu el 1,5 caisl ons
sloJoe L¥Y] 6l LS 5 29,5 4 i bl Gd
ot s )lmal sbml (gl atisS (ol pue oS a4l
Ba gl 0ads onss (5l alg o3 ST g Bu paie g0 0
dlge i medgi |y Symie Jlw yole plo 5 U (Th
Sr g Bu coie slas,lual b oonss cdlsl slo,B aiwg

& Al o g aiteel (Vb adsS Slge b gu b 3

®  Sheeted dyke
B Pillow lava
MN-MORB
E-MORB

1mn

Sample/REE chondrite

IV ] o yusS (0 g adgl aigd (Gl ay o oa Jlorigs (6 paic wiz slaloges 4 JS

60
S0
40 H ® Sheeted dike
B Pillow lava
g
£ 30 S
=
Fa
20 - . gt
Y
- I‘“\“““\ﬁ ‘:wﬂ ‘“am\c
Ao e
10 4 ;
' L]
i &
R
0 T T T T T
0 50 100 150 200 250 300
Zr (ppm)

Nb-Zr )‘Q}QJ » A_iajb @.Js.d‘ o}:.a" 09 (R )90 ‘SLQA.:}N M‘{..\Q}a \. JS..’::


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Y14 o5 ALK (] Gy S5255) Rl oy (oo sidgedl 05l VEY Gl o oyleds ) ol

ol o s sladige ln ol pw; (Bl (e Th- L6 aw Jloged 10 oy 3,50 sraised 2blr
dles oo dl ) (oS )5 0, JB Sago odedl epal yo b gg 4w Ta-HI/3
w38 pliz slejlas s MORB s oS5 oS E- slcdll (v N-MORB slacdib () iows jasis
Zr & Cons TIO,; (Wt%) Sloges o9 bo,loges plo bl y (AT) wsd pli> sleawds (F MORB

sladiges ¢l Zr (ppm) @ cos ZI/Y loges 5 (ppm) Gloojlas l diged Sy g gladyy Sl sladises asn
L logad cpl LY JS0) cewl ool ools lis qwyyp 9,90 I wls gl wsd plir slawds oS o all
2l ety 3 MORB Gl glojel olasts oS5 At s LS () Sleord ey sloosls (ST 0. ()
o e L |y onid KSE slooyinS b wsd  plir oty b wsildl ol sloari, glacdlil 4

Hr3
A
/ \
/ '
/ "
/ \
A
/
/ \
/ A\ \
\
\
/ \
4 h ¥
hd \
/ \\
/ q \
\
/
/ B \
A
\
/ \
4 ’ A\
/ : b 3
/ \
/
5
/a® J @ Sheeted dike
/ B Pillow lava
/ r
/
r:" C
/ \
/ \
ﬂ'r .'\
/ \
/ \
/ \
Th Ta

g.,v.?.]y A ¢N-MORB, B: E-MORB, ) Th-Ta-Hf/3 LS’L‘ L) )byo.? > s_inﬁb ‘;.:J}:ﬁl o}:.c—| 00 ey Sy (_ngAJyo.s g.».:.!.@}c AR JS_.;‘,
LrY] (MORB .« L5 sla <5l D« leaesT g 5 sl opim wd sla

Y j

10 10
A WPB,
@ Sheeted dike .- / /
. Boninite /B
WPillow lava WITHIN PLATE ", /
= LAVAS i
S - LAVA
’ " g
= N
ool
Q
= [ ]
ARC LAVAS MORB
0.1 T 1 T T
10 100 1000 1 10 100 1000
Zr (ppm) Zr (ppm)

Zr a4 e Zr/Y  Joges (o o [YA] Zr &y s TiO, Jloges (Gl 5 Sago dgedl opael 13 sy 050 sladiges Coumbge VY S
Ira xwal


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Ol (bt G 5 (ol jols almo

Y UK 50 5 o lad K al g e o8 o
el 0030 ,8 jastie

opmal ,0 S9>ge A8y oGl g L2l sleejlas
S [y Th 3l (8 5l (6 eiie (sloo S Sogd (s
5l oglate polie ol 034380 (gLsS a5 wis o Lis Nb &
sk 4 ls cpl (o VY JSE) Col alyg,8 5l odal p (sl5>]
JS8) Wigh oo Gloidy Zr oS5 5 ThTa coni b oS
Gzl Sl 4 amse olis ey b 4 VF USE OF
~o3la8 el (gl 9 YU jlea slad s SoSSls (sl 25558
Lol brsgle B 65 o 4y 2L slo

odd (sl Slacens (S p g LREE o8l ulul

Zr/Nb, La/Sm, La/Yb) w,p 3,500 ladiges sy
sl Syie slb S39 «(Y/Nb, Th/Yb, Nb/YD,
ol d5geie DS (OIB) cwgilidl pl> s s MORB
Ko ;0 OIB sl azlis ool lis gl (@Y JSs)
Y/NDb jloges 5l Sogs Sdsudl 0pal oaijle sleSlo (5,5
~diges e bl ol (VY JS) o solawl ZI/ND & cons
s N-MORB 4, E-MORB | (glo 28 5 (o) 8550 sl
2l b 90 S e Gla Sy eaiS paie LS
ol deglio gl i)l 13 sl Gl clodiiy 5 s
ol Glee aiy 4 boyye slaosls Dloogas da Sy

all )
10
w |
-
. o * o
e ’
it A 5 o ‘
-
j = | o = y
£ = P - */
: R " E-MORB
v F
ol /
™ 0.1
e e i
- m %
2 @ Sheeted dike Bacls are © N-MORB
- W Pillow lava
F.-NI(IR“" SWIR: South West Indian Ridge
AAR: American—-Antarctic Ridge 001 1 100
X OIB Nb/Yh
- T T T T T
o 10 20 30 40 S0
Zr/Nh

Th/Yb 4 <o ND/YD logei (0 5 ZI/ND @ s Y/ND loges (@l 0 Sogs s gudl 05wl 10 (wyyp 9590 (slodiges Cundae V¥ JS
5 48,5 5 AAR slaosls o [F1] gz yo 51 423,55 SWIR (slaosls [¥V] gz 10 5l 413,58, OIB 3 E-EMORB, N-MORB  (slaosls) [f-]

(Y] 2> 50
20
@ Sheeted dike
15 — B Pillow lava APS
@ =
¢ .
=
3 10
=
vcc
5 — '
.’)IB-t}'pe influence oIB
. N-.\-IORBh >X
| I I | [
0 50 100 150 200 250 300
Zr (ppm)

:APS) N-MORB & ccs 00 lmige Z1 & Cod Th/Ta loges p Sogs dgudl 0junl [0 sy 9550 slodiges Condse VF IS
(b slo sl 5 LS SaT Glocdl o Silee CAB-BA 5 L lo 5 a5y UCC ks (o sl


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

YY) oy 2 ()l 0 ol2s5) lasl) o ye «Sogs Sl gudl 0l

VEY Ll oY o lod o) ol

&

>
dalad g ()l 0805 (B9 ) Glnl Gy SjeeS (S hogs
(!

23 il S 2less 5l sie plnl B8 oliesS
e e 0o dewlygl g s 0935 ddlais
St SLll (B n g 09,55 e Gl Sl Slacsm,
oS Olpl 38 SlaegS aidy sliwly )3 oS Cunl 4l S
ali S dgdl Ll 5l Segs idedl opeel ] w5l
5 Olrl 375 sl 4 anly sl (SIS b p0 a5 o
et gsh B ugd o)l 1B gl askad (3,4 il S
3 B w8 g A 50 oS 3g Ll 38 NS
bgiye sloazly 5 (L 03,55 (o aigy Sy oo
SipsS Jods s (VF JS2) coul il 38 ol 4
slodegorme Jold puiud (Lial3dly laygiia 5| oLl 355
50 wlagaw S i Ao el sl S5 & g So,
axl b Guate oljagS J3ls idu ol 13 ol oYL
ol GlbSin 008 jphax b gl 03,55 sz
0395 B ey 4l S g oS 0 LBy LS

Lo+ -FV] 09 o Lascine

5 & oS5 Jule g0 0ad el Glaow; p WLl 2

JrsS 1y blSl o LHFSE 35 05 )] cide wgd ax 0
35 YD 5 Ti jaic 90 polie 4l p pizen [FY] oS
)8 gy g sl Jrmmal g cuS 5 L slandsS ae
Slrojlad Jisn Cgd wnl® 0 e il Glaae a4 1y lo
ooy LFF] s 57 s 5o dsdl JIss 50 09250
a5 o3g Cogiy) o)l A bgrye o) g Jupl oS
[P0l ol (6 0gkS VO Gos ,o Sid wgd 1 oo
e o Suogd 3l eswlp Segs  cidgadl opal
A0 SK8) ais b co)8 cldgy) oS5 b glaisss
b laoslas oKl Sois 93 Jome SB35 s (sl
Ce/Yb )‘\)9.04 )‘ s_ioﬁb (5""’5"3‘ o)...o] 6‘43)5 LSLQ‘&‘Q 9
Ladiges aSl b e bul ol 5 o solizal [8] Ce a4y oo
Qgy Lol wsylad )13 15 eaisS s > et job
p a8 das e Hlas |y yieslS A0 B PO oS Ll s
&)i..u) S d,..‘aa.a )‘Q w)lf u...lﬁjj.l ‘;m g_aj\) o).'l.mf

(O
100 T 1 > -
"'ﬂ'l > Garnet Spinel
| lherzolite
1.5 - Iherzolite
g oo :
@ Sheeted dike .
B pillow lava -\
Q\.
o
"f;

<1 .

- B 5

= 107 3
P =
< ]

30
40

0.5
i
PUM
DMM
1 - Preconditioning & mixing
o T T T
1 10 100 0 1 2 3 4
Ce Yh ppm

Yb D Caud T102 )byo.s (« 9 [f?] Ce D Caud Ce/Yb )low (g..o.” » s_inﬁb LS""]}J‘ c).o.n" O ey Oy (_ngAJyo.s g,.».sd}n \0 JS_.;‘,
el Edgi ) Jrrl 3 Sy o5 oS 5 90 b adgl atisT (sl wd prane g 40 sauas olis as [¥F]


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijem.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Ol (bt G 5 (ol jols almo

O 058 e ol oo pb o5 Bl ol ol

Yy

o) oaisles slil

~—
A- Late Cretaceous™ <
Lut Block ~ Afghan Block

Dumak ophiolite R &.A.“

S

/ D' {\1"‘“ subduction 20y, q
2 SN \
—

Dumak ophiolite

B- Late Eocene

Folded flysch

Lut Block
= and gphislite

Dumak Melange

7

2 IS5 slaolas 5 LIS5,5 sloass b 15 Sogo il ojeal (55 S5 Jlye VP S5


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

YYyYy oy 2 ()l 0 ol2s5) lasl) o ye «Sogs Sl gudl 0l

VEY Ll oY o lod o) ol

TS| RC S5 BNV RVSPE P PSCHN UL JECE IS P § IR
0 00> 5 Wiy Colgdl izl o TAT g5 slo
5 925 0elsl sloasly dacutlss ol » o33l Y] e
sl acgerma [OV] aiten @l 5o rdy, (slagnlS
seeS eple) gl g o Jels plaas
(o0l &5 S )p55le 5 CoS 955l oS gilS
lasly ol VY] Slaiwg @lsw axly 90 ol en 4
Ol slaatiy g8 Sill s S bl (0l wsle
sl (S5 - cudys - <uisd) (MOR) (pussil 3l
(Vg il 5 S0k luls olen 505 Yoo
(SSZ) ily5,8 0! sloany 58 S8l lasw il
S 9% 925 9 Capgs 95 (SS9 9 Sa yiumng)
slaass]

gt ojal (55, p ead plawl slaw ) ululy
4 Sodgs oS mle el S slacaignn «Seg
3 d9zse sbaaxly 4l 5 (JueyS laowae oljen
il slaasly Aiten laigs 5 aiz e slacadsdl
“Cuigd 3l lasgerme Jold Sags gl ojesl jo 25250
oS omslS SlocudgiSe (o dgiSs s Gl lweals sl
Sl b el Glacles 5 wits Cyjeiypl o 98 ol
oo oo las [yy] Ol Sodendl jo ol sy (slaswg
Ol oo ooy ol slaasly pliord ooy oS 5 aglie anl
~Cdsedl g9 ) asgarme 55 () 45 Canl ()T (SbsS gl 5
Ol 4y bapme G 53 a5 i 0l Ti ggoma b sl
e laglmial nl 9l wlaid S SE ol Sl
coslil s WHREE 4 WLREE ws, awslic oizes 5 Bu
olis Sags idswdl opal Sdlelp 5 Sudle (sloSin
s b sl (b Ll eaijle glaSle JSs onims
RSP NC SN [ REAX SPUITRNE SRS SN,
slariy sologe) e S 5ol ol 4 Sogo
(Sago o0l yiiie slaosls) wilazs 3 s _weildl Lo
Cdgdl o 092 se sl cuilil a5 il Jlb o ol
sloo) sleSle g0 I a5 Wload pundi iow 90 A ylaigd
wlas 5 IS5 (SSZ 5 MOR) dilizee (sladame o ons
Iyl

25 oostlly = e asliyS LB (Sl GlaaasT sleasls
FRUST NS [oy] Byl e, lohe adg> b 4lS
o A5 13 3529 9,55 1 5l e B plejen slasdsds (S n
Omgee = Omy ool 08 53 2liasS (2l Sen al> e
Loy - 0.1 wlas 5 Jss oyl
Sl 4y 5559 dndad 0055l ppeo sl3! 51 g) dalad
9 oo At (n oS = (g S99 590 S (2 LS
E5 sty Dbs 5 eosdlS (2l3RsS 03,58 5 [0F Y]
Solem 20lsd Canl Gl SSg5950 - SS90l (555
leSle saolas ) 5l slacgamme D) aslad a5 woo oo ylis
03,5 Sud 095 )3 Sl (e )b Job 0 1) S5 58 s

285 Selyo = b )l T b e I o]
ol Gz aos 5 Ll lojsiie Gl gla iy
- S Sewlygs (S slacdsil g el 00,5 g,y
L00] wlos,S 3gi5 LT 3 058 ol CudlS s e
G VPP o Lo 505 el U-Pb 3y, wluly
Sl slasdsan ple [0F] cudl Jlo gedes VP
odd (15 el oy Jled LS 5l 0gS s 50 Sl 05
g i b o Ss g 5l 565,50 olas, K oyl Wl
degezme ol 4 olodew - Cojllail lo aigy oS
el oal plelis glagd iy plwes 65,50
g p Jols gl Sy soud (55,5 bl [02.0A]
Selygs = Sle by Jltl e b O pz 5 Sk 28
L5 ] ol oais axsliss gluos (565,58 dcgose 4

Ol digy 50 (ol slocutgudl duylie

Jolts Cgz @ Jlod 5l Gl gy 5o Lol glacds Sl
Y] laigs odedl acgeme [PVEY] i o sl
Sl g conle axen [$F] 0,55 Lea cdsdl 4 [5Y
A gt 28 el Spae Slad lacdsdl ol
Goashd (o gam 9,55 5 QLI aslad 5wy g8
locas IV] ol onss 48,8 La o sl g Dol (6lo 8
Gl wiz e Soladl 5 (ilg 8 @ bgrye slacaislsT s
L85 £0 Al sisin (s U ies 4l S omiwgi o
T 5 Cadgd WaS el Sy sieS g,
modd (plulid wiz o Sudgdl deS (I )0 (hey S sle


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Ol (bt G 5 (ol jols almo

1S 009l 03,55 o> diy (258 415 Sl i
Srgw; ol 4 laiug Glizl U glaies Jlg G
Gcwisny ol cudgdl b ol oo LS julg>
IV X Vs PP UL P Y CUWII F YK COWRRL W] P L oL g
3 gy Oibgy g el slaojlas (ldd s slaSTls 5LLs
sladald izen 5 Ges o5 2Ly 5 shed Glacge,

el (G655 sl 5l el
sladys slGls 5 il sbeojlas ladiged gwyp ¥
Sl asly cpl aS aes o las Shegs Sudgudl jo 59290
Oy ST b il oS5 sl Gl pulis S

@ S SIOy Sl s aiies alie Cod 4 ol
Sys0 sl slachls 5 il sleojlas 5 FeOt/MgO
eolgdl ol glaSle gl (g wg, Slo (o)
5 il cloilas,s La/Sm)y cows 5 WREE (oSl
E-MORB i Sogo dswdl ojesl (glidys slocsyls
3 Sad S e lid gladyg slSTls vy ]
5 lediges wdle Sals 45 9 Pb g Ba, Cs 9> LLILE
polie 655 ululp ool Ti g Nb asile WHFSE 5,
o S50 Gldiged Clél (o juiS Ay o ad gy
5 ails Sus i N-MORB 3 E-MORB 4 e
&, E-MORB & (6 i (S50

5 B sloolas jo ClwS g Lol ol pard ey Y
-0 olis Segd idgudl opial 10 020 (gldd s SlaSls
ol ol slaasly aisS ady adsl slSle a5 ms
2 oS el (gily slaleSle 4l oS5 Sl cdsdl
bl rizen 855 (oo S8 (ol (Sl aniy Laome
148y sy 5 LBk slaoslas ol plxil sla o)
GlaisS e Sy (pddu b ol Sags (gl oj]
FogkS AL PO e jo b S8 g ) S L
w3 oo (LS lrerd e g LSl (2l e walel ¥
IS g ankad Ggir [0 Cands Sogs  dgudl ojuel aS
gl Glocgw, plo bo)ligs (il b (g § 435
39 S5 Sexdee ;0 Olnl 3p8 (W)l JSS b Glojen
el 0ol ol b 00,95 s> Aty (2,6 &S

Sl iz o sl 10 0250 Sle slaSKiw s
+34-+84)YL SNd(t) L 9 MORB a . ‘S)L.QS s
4......:; )‘ o..\.o—lﬁ 6L05Lo L: Lz‘;fj u.a‘ ..\...QQLSA QLAM) ‘)
[#v] &5 Jlg5er MORB g

@ole 09,5 93 52 5l plagd Codsddl o 35z ge slacdlily
B (o 238 doy0 Yo B O 5l N-MORB  slacdlsl
E- glgil oo ;550 09,5 g 0als 45 MORB g4 5l (glazisgS
T ALDeS aie SOl siSe g B ,0 VO B O 5l MORB
DY) 8,8 oo U8 00les S5 MORB g5 sl

0355 Jx Selodl j0 29290 ik laojlaS g eSSl
cloaty glacdy and olend o) o Shy @l
) GBSy s ST loass> 5 (cwgildl Gl
Loyl e

sl b Sago (Zgedl 0al 0 09250 Sl anylie
yoblie o8l pulul p &5 w0 o0 (i3 Ll §50 slacd gl
Sy ST Ry ple 5 CojpuiS A Cand ead e
3,ls E-MORB @ (5 e
G N-MORB iy sledle ol Sego cidgudl ol
e s 0,5 e bedsdl wile Ly,s E-MORB
FEPHINEJCON G SR SR IPRPU S PN § BRCI PRVSNICH
8l oS 50 g xS 4 (pugil] (950 (58
2L IAT coale L gyl oldle cdled ol
..b‘o..\...:Lwﬁ.a la 9 0y ‘) u...m...: Q”)b—‘ 6@&..» 9 o..\gp;
SIS 50 o pliz wd), Sl plSl cuale ;s
S ks 5 iy b 5 g 4 45 Sl D) aabid
Diloass )5 009381 T ad &
A".A..f.\‘.bﬁ
oyl 50 dgzge Siile glauly pwyp @S Gytege
il 2 2 A Segd (Slsdl
2 Bl s 4 cdgdl S Shege el ol N


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

YYO oy 2 ()l 0 ol2s5) lasl) o ye «Sogs Sl gudl 0l

VEY Ll oY o lod o) ol

[11] Babazadeh S.A., De Wever P., “Radiolarian
Cretaceous age of Soulabest radiolarites in
ophiolite suite of eastern Iran”, Bull. Soci. Géol.
Fr. (2004) 175 (2), p-121-129.

[12] Saccani E., Delavari M., Beccaluva L., Amini
S., “Petrological and geochemical constraints on
the origin of the Nehbandan ophiolitic complex
(eastern Iran): Implication for the evolution of the
Sistan Ocean”, (2010) Lithos.

[13] Ogzsvart P., Bahramnejad E., Bagheri S.,
Sharifi M., “New Albian (Cretaceous) radiolarian
age constraints for the Dumak ophiolitic mélange
from the Shuru area, Eastern Iran”, Cretac. Res.
(2020) 104, 451.

[14] Saidi A., Farhadian M.B., Hossien Dust J.,
“Geological Quadrangle Map of Dumak”, Tehran,
Geological Survey of Iran (scale 1:100,000),
(1992).

[15] Walker G. P. L., “Morphometric study of
pillow size spectrum among pillow lavas”, Bull.
Volcanol. (1992) 54, 459- 474.

[16] Juteau T., Maury R., “Geologie de la croute
oceanique: Petrologie et dynamique endogene”,
Paris, Dunod, (1999) 367 p.

[17] Shelley D., “Igneous and metamorphic rocks
under the microscope: classification, textures,

microstructures, and mineral
preferredorientations”’, London: Chapman & Hall,
(1993).

[18] Donaldson C. H., “dn experimental
investigation of olivine morphology”, Contrib.
Mineral. Petrol. (1976) 57, 187-213.

[19] Schiffman P., Lofgren G. E., “Dynamic
crystallization studies on the Grande Ronde Pillow
Basalts”, central Washington. Journal of Geology
(1982) 90: 49-78.

[20] Faure F., Schiano P., “Crystal morphologies
in pillow basalts: implications for mid-ocean ridge
processes”’, Earth and Planetary Science Letters
(2004) 220: 331-344.

[21] Lofgren G. E., “An experimental study of
plagioclase  crystal ~morphology: isothermal
crystallization”, American Journal of Science,
(1974) 274: 243-273.

[22] Bryan W. B., “Morphology of quench crystals
in submarine basalts”, J. Geophys. Res. (1972) 77,
5812-5819.

[23] Pearce J.A., “A user’s guide to basalt
discrimination diagrams”, In: Wyman, D.A. (ed.)
Trace Element Geochemistry of Volcanic Rocks:

Shs,u8

58 BT Gl il 3 ool Sb zg, 4 iagh ol
Jbo slocoles 5l Qo si 005 (oo ol (A yD (&5
isled oo 10,08 lprol ol8iils  oimghy Cdgles

&=l
[1] Coleman R.G., “Ophiolites: Ancient Oceanic
Lithosphere”, Springer, Berlin, (1977) p. 229.
[2] Dilek Y., Furnes H., “Ophiolites and their
origins ”, Elements (2014) 10, 93-100.
[3] Bagheri S., Stampfli G.M., “The Anarak,
Jandag  and  Posht-e-Badam  metamorphic
complexes in Central Iran: New geological data,
relationships ~ and  tectonic  implications”,
Tectonophysics (2008) 451.
[4] Saccani E., Allahyari K., Beccaluva L.,
Bianchini G., “Geochemistry and petrology of the
Kermanshah ophiolites (Iran): implication for the
interaction between passive rifting, oceanic
accretion, and plume-components in the Southern
Neo-Tethys Ocean”, Gondwana Res. (2013a) 24,
392-411.
[5] Monsef 1., Monsef R., Mata J., Zhang Z.,
Pirouz M., Rezaeian M., Esmaeili R., Xiao W.,
“Evidence for an early MORB to fore-arc
evolution within the Zagros suture zone:
Constraints from zircon U-Pb geochronology and
geochemistry of the Neyriz ophiolite (south Iran)”,
Gondwana Re- search, (2018) v. 62, p. 287-305.
[6] Shafaii Moghadam H., Corfu F., Chiaradia M.,
Stern R.J., Ghorbani G., “Sabzevar Ophiolite, NE
Iran: progress from embryonic oceanic lithosphere
into magmatic arc constrained by new isotopic and
geochemical data”, Lithos (2014) 210-211: 224—
241.
[7] Tirrul R., Bell LR., Griffis R.J., Camp V.E.,
“The Sistan suture zone of eastern Iran”, Geol.
Soc. Am. Bull. (1983) 94, 134.
[8] Fotoohi Rad G.R., Droop G.T.R., Amini S.,
Moazzen M., “Eclogites and blueschists of the
Sistan Suture Zone, eastern Iran: a comparison of
P-T histories from a subduction mélange”, Lithos
(2005) 84, 1-24.
[9] Bagheri S., Damani Gol Sh., “The eastern
Iranian orocline”, Earth-Science Reviews. (2020)
210.
[10] Walker R., Jackson J., “Active tectonics and
late Cenozoic strain distribution in central and

eastern Iran”, Tectonics (2004) 23 (5), TC5010.


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Ol (bt G 5 (ol jols almo

O 0,85 (2l sy 5,80 ol pl e Yys

source mantle”, Geochimica et Cosmochimica
Acta, (2017) 197, 132-141.

[34] Niu Y., “Mantle melting and melt extraction
processes beneath ocean ridges: evidence from
abyssal peridotites”, Journal of Petrology, (1997)
38, 1047-1074.

[35] Niu Y., O’Hara M.J., “MORB mantle hosts
the missing Eu (Sr, Nb, Ta and Ti) in the
continental crust: New perspectives on crustal
growth, crust-mantle differentiation and chemical
structure of oceanic upper mantle”, Lithos, (2009)
112, 1-17.

[36] Tang M., Rudnick R.L., McDonough W.F.,
Gaschnig R.M., Huang Y., “Europium anomalies
constrain the mass of recycled lower continental
crust”, Geology, (2015) 43, 703-706.

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

[38] Pearce J.A., “Geochemical evidence for the
genesis and eruptive setting of lavas from Tethyan
ophiolites. In: Panayiotou, A. (ed.) Proceedings of
the International Ophiolite Symposium, Cyprus
19797, Geological Survey Department, Ministry of
Agricultural and Natural Resources, Nicosia,
(1980) 261-272.

[39] Furnes H., de Wit M., Staudigel H.,
Muehlenbachs K., “A vestige of Earth’s oldest
ophiolite”, Science, (2007) 315, 1704-1707.

[40] Pearce J.A., “Geochemical fingerprinting of
oceanic basalts with application to ophiolite
classification and the search for Archean oceanic
crust”, Lithos, (2008) 100, 14-48.

[41] Le Roex A.P., Dick H.J.B., Erlank A.J., Reid
AM., Frey F.A.,, Hart S.R., “Geochemistry,
mineralogy and petrogenesis of lavas erupted
along the Southwest Indian Ridge between the

Bouvet Triple Junction and 11 deg ol SG5s east”,

Journal of Petrology (1983) 24, 267-318.

[42] Le Roex A.P., Dick H.J.B., Reid A.M., Frey
F.A., Erlank A.J., Hart S.R., “Petrology and
geochemistry of basalts from the American—
Antarctic Ridge, Southern Ocean: implication for
the westward influence of the Bouvet mantle
plume”, Contribution to Mineralogy and Petrology
(1985) 90, 367-380.

Applications for Massive Sulphide Exploration.
Geological Association of Canada, Short Course
Notes, (1996) 12, 79-113.

[24] Miyashiro A., “Volcanic rock series in island
arcs and active continental margins”’, American
Journal of science. (1974) Vol: 274, 321-355.

[25] Arculus R. J., “Aspects of magma genesis in
arcs”, Lithos, (1994) 33, 189-208.

[26] Tian L., Castillo 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, (2008) 178, 657-670.
[27] Hebert L. B., Asimow P., Antoshechkina P.,
“Fluid source-based modeling of melt initiation
within the subduction zone mantle wedge:
Implications for geochemical trends in arc lavas”,
Chemical Geology, (2009) 266, 306-319.

[28] Dilek Y., Furnes H., “Structure and
geochemistry of Tethyan ophiolites and their
petrogenesis in subduction rollback systems”,
Lithos, (2009) 113, 1-20.

[29] Saccani E., Photiades A., “Mid-ocean ridge
and supra- subduction affinities in the Pindos
ophiolites (G ,ol  Sl5ce): implications for magma
genesis in a forearc setting”, Lithos, (2004) 73,
229-253.

[30] Paulick H., Bach W., Godard M., De Hoog J.
C. M., Suhr G., Harvey J., “Geochemistry of
abyssal peridotites (Mid-Atlantic Ridge, 15°20'N,
ODP Leg 209): Implications for fluid/rock
interaction in slow spreading environments”,
Chemical Geology (2006) 234, 179-210.

[31] Sun S. S., McDonough W. F., “Chemical and
isotopic  systematics of oceanic  basalts:
implications for mantle composition and process”,
In: Saunders, A.D., Norry, M.J. (Eds.(, Magmatism
in the ocean basins, Geological Society of London,
Special Publication, (1989) 42, pp. 313-345.

[32] Schilling J.G., Zajac M., Evans R., Johnston
T., White W., Devine J.D., Kingsley R,
“Petrologic and geochemical variations along the
Mid- Atlantic Ridge from 29°N to 73°N”,
American Journal of Science, (1983) 238, 510-
586.

[33] Tang M., McDonough W., Ash R,
“Europium and strontium anomalies in the MORB


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Yyy oy 2 ()l 0 ol2s5) lasl) o ye «Sogs Sl gudl 0l

VEY Ll oY o lod o) ol

[53] Stocklin J., “Structural history and tectonics
of Iran: a review”, Am. Assoc. Pet. Geol. Bull.
(1968) 52, 1229-1258.

[54] Stocklin J., “A brief report on geodynamics in
Iran. In: Gupta, H.K., Delany, F.M. (Eds.), Zagros.
Hindu-Kush, Himalaya, Geodynamic evolution”,
Amer. Geoph. Un. & Geol. Soc. Amer., (1981) pp.
70-74.

[55] Esmaeily D., Nedelec A., Valizadeh M.V,
Moore F., Cotton J., “Petrology of Jorassic Shah-
Kuh granite (eastern Iran), with reference to tin
mineralization”, ] Asian Earth Sci 25, (2005) 961 -
980.

[56] Mahmoudi SH., Masoudi F., Corfu F.,
Mehrabi B., “Magmatic and metamorphic history
of th Deh-salm metamorphic Complex, Eastern Lut
Block, (Eastern Iran)”, from U-Pb geochronology.
In: Journal Earth Science (Geol Rundsch) V. 99,
(2009) 1153 - 1165.

[57] Karimpour M.H., Stern C.R., Farmer L.,
Saadat S., Malekezadeh A., “Review of age, Rb-Sr
geochemistry and petrogenesis of Jurassic to
Quaternary igneous rocks in Lut Block. Eastern
Iran”, Geopersia (2011b) 1, 19-36.

[58] Bahramnejad E., Bagheri S., Ahmadi A.,
Zahedi A., “Progressive metamorphism in
metapelites of the Deh-Salm Metamorphic
Complex, east of the Lut Block, according to
thermometry of Garnet-Biotite ~, (in Persian).
Scientific Quarterly Journal, GEOSCIENCES, V.
26, NO. 102 (2017).

[59] Bahramnejad E., Bagheri S., Zahedi A.,
“Petrology and mineral chemistry in the Calc-
silicates of the Deh-salm metamorphic complex,
East of Lut block: evidence of progressive
metamorphism to the granulite facies”, (in
Persian). Iranian Journal of Crystallography and
Mineralogy, 29 (1): 149-164. (2020).

[60] Naseri A., Biabangard H., Bagheri S.,
“Petrography and geochemistry of the metabasites
and metaperidotites of the Deh-Salm and Galugah
metamorphic complexes, East of the Lut Block”,
Geosciences (2016) 25, 363—-374 (in Farsi with an
English abstract).

[61] Ohanian T., “The Birjand ophiolite an
intercontinental transform structure, Eastern Iran,
Geodynamic project (geotraverse) in Iran”,
Geological Survey of Iran, report no. 51, Tehran,
(1983) pp. 239-245.

[43] Pearce J. A., Stern R. J., “Origin of back-arc
basin magmas: trace element and isotope
perspectives, Geophysical Monograph”, American
Geophysical Union (2006) 166, 63 86.

[44] Gribble R. F., Stern R. J., Newman S.,
Bloomer S. H., O’Hearn T., “Chemical and
isotopic composition of lavas from the Northern
MarianaTrough: implications for magmagenesis in
back-arc basins”, J. Petrol., (1998) 39, 125-154.
[45] Nicolas A., “Structures of ophiolites and
dynamics of oceanic lithosphere, Petrology and
structural  geology”,  Amsterdam, Kluwer
Academic Publishers, (1989) 367 p.

[46] Ellam R. M., “Lithospheric thickness as a
control on basalt geochemistry”, Geology (1992)
20, 153-156.

[47] Keshtgar S., Bagheri S., Boomeri M.,
“Tectonic history of the MahiRud (Cheshme-
Ostad) complex according to new structural data,
East of Iran”, Tectonics (2015) 4, 64-75 (in Farsi
with an English abstract).
Do0i:10.22077/JT.2016.797.

[48] Keshtgar S., Bagheri S., Boomeri M.,
“Tectonic setting of Mahirud Volcano-plutonic
complex: different insight into the geodynamic
history of East Iran”, Sci. Q. J. Geosci. (2019)
113, 131-144 (in Farsi with an English abstract).
[49] Karimpour M.H., Shafaroudi A.M., Ghaemi
F., “U-Pb-Th (zircon) geochronology, Sr and Nd
isotopic composition and petrogenesis of granitoid
pebbles  of Qara  Gheitan  conglomerate,
Aghdarband area, northeast Iran”, Petrology
(2011a) 70, 95—118 (in Persian).

[50] Pang K.N., Chung S.L., Zarrinkoub M.H.,
Khatib M.M., Mohammadi S.S., Chiu H.Y., Chu
C.H., Lee H.Y., Lo C.H., “Eocene Oligocene post-
collisional magmatism in the Lut-Sistan region,
eastern Iran: Magma genesis and tectonic
implications”, Lithos (2013) 180181, 234-251.
[51] Camp V.E., Griffis R.J., “Character, genesis
and tectonic setting of igneous rocks in the Sistan
suture zone, eastern Iran”, Lithos (1982) 15, 221-
239.

[52] Sadeghian M., Bouchez J.L., Nédélec A.,
Siqueira R., Valizadeh M.V., “The granite pluton
of Zahedan (SE Iran): a petrological and magnetic
fabric study of a syntectonic sill emplaced in a
transtensional setting”, Journal of Asian Earth
Sciences (2005) 25, 301-327.


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html

[ Downloaded from ijcm.ir on 2024-05-21 ]

[ DOR: 20.1001.1.17263689.1402.31.2.1.4 ]

[ DOI: 10.61186/ijcm.31.2.209 ]

Ol (bt G 5 (ol jols almo

O 0,85 (2l sy 5,80 ol pl e YYA

[65] Brocker M., Fotoohi Rad G.R., Theunissen S.,
“New time constraints for HP
metamorphism and exhumation of mélange rocks
from the Sistan suture zone, Eastern Iran. Tectonic
Crossroads: Evolving Orogens of Eurasia-Africa-
Arabia”, Session No. 13. Ophiolites, blueschists,
and suture zones. (2010).

[66] Brocker M., Fotoohi Rad G., Burgess R.,
Theunissen S., Paderin 1., Rodionov N., Salimi Z.,
“New age constraints for the geodynamic
evolution of the Sistan Suture Zone, eastern Iran”,
(2013) Lithos.

[67] Desmons J., Beccaluva L., “Mid ocean ridge
and island-arc affinities in ophiolites from Iran:
palaeographic implications”, Chemical Geology
(1983) 39, 39 63.

[62] Zarrinkoub M.H., Pang K.N., Chung S.L.,
Khatib M.M., Mohammadi S.S., Chiu H.Y., Lee
H.Y., “Zircon U/Pb age and geochemical
constraints on the origin of the Birjand ophiolite,
Sistan suture zone, eastern Iran”, Lithos (2012)
154, 392-405.

[63] Delavari M., Amini S., Saccani E., Beccaluva
L., “Geochemistry and Petrogenesis of Mantle
Peridotites from the Nehbandan Ophiolitic
Complex, Eastern Iran”, Journal of Applied
Science. (2009) 9, 2671-2687.

[64] Delaloye M., Desmons J., “Ophiolites and
mélange terranes in Iran: a geochronological
study and its paleotectonic  implications”,
Tectonophysics (1980) 68, 83-111.


http://dx.doi.org/10.61186/ijcm.31.2.209
https://dorl.net/dor/20.1001.1.17263689.1402.31.2.1.4
https://ijcm.ir/article-1-1757-fa.html
http://www.tcpdf.org

