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Amp: amphibole, Bas: bastite, Cb: carbonate mineral, Mag: magnetite, Qz: quartz, Spl: spinel, Srp: serpentine.


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

Ol (ol G 5 (owlids yols almo

&P olgai \ARs

Jomiel (zeg-TUSE) Wigd oo oo lap)] ,o (28 &j50
50 chJwi Ol el baaiswdlin cpl o SIS o sl )8
Sedgiled 8l gl g 0o CedgiiST 5 Codse s g
gloail o o yuiel onl 5l (S (¥ USE) ain
55U godims lis 4 Wlowds baws 5y e CoLlS 4y 045
el o] 50 (285 5 65,50 51 S,
Ol el G 5 0w (oo slaow)
5 (Seglsd Gl o o) (Sl S slaedginlio a5 wins oo
i gl 5 Sl S slelaigiad (555,50
b GlesS —obew slocuigind S5 55 Job Slu S
(ol (g (05 laceilm L) Olsl3 ol
P L T e B S R e T
dibio gloceiilbyw b byl (Hlee 5 bogyale

ol 00l il o slacaT gy Lcadl sz 5l S

Bl juw 53 99290 GBI (cond
Sidoid oS G bk plgre 4 G Gl i o] g5
Lgims ool ol SalS slacaigny 5o adsl aties
2 S sanld byl slp Wl oo g col onile S
Obw,So adsl la ol 09,5 20,5 1,8 colaiul 550 S
S )3 e Seerh HESE S plere 4 oads
LQ@[S Q”‘ @LM u..Sf 9 odﬁ.‘: s_i..ﬁLo‘)..Jj‘ 9 s_i..ﬁLo
Lol ol slocuisin (Sased Lulyd 5 559, 4 4ty
dlore g aihaia gl Ll po,S (glabais 5 JUT [Y-] el
Fe'# 5 AL +#)) Cr#t olie byl Lsle Jge,
(\Jj..\}) ..\.QQLSA ul.m.a ‘) (’/’f by ’/’Y)

oud (S gl il pg)S 5l Wiged Sy slabais 5L
(’/Y’) Fe3+# 9 (’/V&) Cr# JJQLM (GoNRY UL“" S9>g0
S digl p5)5 & Cod 6V SI0; Gl 55 ol
ol oad Ko Ll oYL FE# iolia oy ol
Sl oyl 565,58 Jgb o LialaST Loyl i 525 (godimd

s Sl 53 S92 50 Slafnnl 09,5 oS S e
Al- CJ"" 5o LQQ] 6)-.5)‘)5 (SO uLW G...SJL: daw sla
4)L~o o 0 M M‘ ‘55; aS kSll} B el Cr
IV (FUSs) 05 o )3 Fe-AL-Cr edie

Jol> cottn g9 il e ol G Glaggm 2 0 =Y
5 039 Laigad (pl )5 S9rge Slo Syl (SleSd
(Y ISKs) Sl 0ns Eypeiiy ol oSl

args BB polie 052 5,0 Sl ool 2
~ o ol iaiml p opl 50 Cutay j9a> 5 oS (K
5 ol 5l i S (pl owile SoSgnn oS ses
o0l S5 (Lol 4 S 7105 Slgl8 L) S g 8l
Ceishn ol a | Camle Gl rlabe ol
28,8l s cudeldl ol enijle
gl Sacaigiad s sl (o) K
a8 )5 L8 slarl (S65 50 3 Cod SaS Sl ey 4l
30 sl 4y e e S (pl jo laal 65,50 olas ) .l
el ool Dglaie guwlid SIS g0 b Sow g4
ol @le o, n o iSleS slosgdde -)
boosyo3 JuS blio 5 o0y slo aigy lowl) o LS
@ blgsinadlie ol Weboo os iy (wlibcsn,
adlate glaceiilym b Cdlan wpd 0y B pS K,
ST 51 oolial 5 ol SIS (gl sasypp (Y USE) i
Godids S Lol S5 aS aes oo lis edises XRD
lagyl 50 35250 o8 Sla S 5 009 Cunglys oSt ()]
Frel 9,5 5SS (oS ST 5,165 5 s le 5
P d9ree £p sbSE Gl CeiSe 5 gl S
dod (ol gl aS as 55,5 slacuigieg]
(&-Y S5) &ylo azens cdb g 00 S0 g B Llo S
S Do Ay Sl S S al e Gl cdl
(¥ US8) ol Szdlsles
o e b ol gle S- pendiw slacsgadln Y
Ay wed o5 Sloggeis; gl asly colgdl oge
S en GV UKD Wsdioe ons losd U 55 XS,
ol Lol o S5 a5 s oo lid b Sw (pl bl
(ST 5 e ) Jymadal Jolis (Slol S o 4 lag]
S 6l)ls 5 03gr 5,155 5 5l e (onlS cieglgs
Co S 5 Geneds (S i (il pgS 24
gl )5 g Setdlgiled <8l glylo K (pl aius
@ SELBE 5 SdglS Sg glacdl 5 ooy


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

YYo

sl codgiandlie g b conil juo SIS conds g owlis SIS

VWAY e F o)l ¥V ol

bl sl Sl o 5o 3550 Sla il 3,5 S5 Ja 3 crmend 9 (00> ) (sl 5IUT gl ) Jpur

Sample Point SiO, TiO, AlLO; Cr,0; FeO* MnO MgO CaO Na,0O K,O Total | Name
Hfv-y %) SY e IR FRYE A0 ) VEFY e e ) V-YAY | Cr-Spl
Hfv-y ¥y Y Y YAYA FREY AT LAY NFRY e ) Ve+AY | Cr-Spl
Hfv-y  ¥f DA ¥ NAY A YA IEYA e Yy VESY , . V-Y, £ | Cr-Spl
Hfv-y %o ) Y YN DY AEYY Y VEYA ) ) Vv--a# | Cr-Spl
Hfv-y  f5 ) SYYeF Y)Y A0S XY RNV oY ) Ve | Cr-Spl
Hoy FV e SO NPAY BYYE WYAA XY YN ey . v-+ £V | Cr-Spl
Hoy A ) LA CEN # T V. SR 2 A , ¥ ) V\YY | Cr-Spl
Hoy o) . FY YA BT YART Y Vs ) ey V-\eY | Cr-Spl
Hoy oY VY S SO A YABA XY NMVAD e e e VeeNe | Cr-Spl
Hfv-y ¢y YA e aVA FEYY  YOYV YYA O aof RN ) AAd | Cr-Mag
Structural formula based on the 32 Oxygens

Sample Point Si Ti  Al(IV) Al(VI) Cr Fe’* Fe® Mn Mg Ca Na K  Cations
Hfv-y  f P T A Ars 80 YA - OYF ) ) YE
Hfv-y  fY R N Y Y ) OY YA - ONY e , , YE
Hfv-)  ff ARE RS " WYY T e BTV ey ARG
Hfv-y %o I NN\ PPV 0F YA oy ) ) Y AA
Hfv-y  fs cee eV DAY . 0F - OF  YAY - oNF e , , YE
Hoy Y S S VeOY o Fe YFe Y FAA ) ) YYAQ
Hoy A e ey D) VeFe SFAYFA ey FAY ) ) Y A4
Hoy o eV BNy o VYA EYYAY ey ENS ey e YYAA
Hoy oY S B VeEd o F0 YO Y FFA ) ) YE
Hfv-y gy A N AL LR SNEE AVEE AT N Y AR , , YEAT

Sample | Hfv-\  Hfv-y Hfv-y Hfv-\ Hfv-y Hov Havy Hov Hov Hfv-

Point | ¥ Y £F £ 5 Y FA A oY fY

Fedt # ey v of v ey oY Y Y 5 A

Mg # - 04 .04 P 3 04 N SR SR SR SRR

Cr# N3 - BY - By - BY - BY Y 2 Y 2 R AR 7N

Cr”

O Unaltered Cr-Spinel
W Altered Cr-Spinel

AIM

Fe*'

I (ol s


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

Ol (ol G 5 (owlids yols almo

&y ol gal YY#

el mls 5 G cord ()RS oo, ool
39290 (bl yu S5 (k)] -0 JS5) baiges XRD 5JLT
ool odd S Ca,sf B i LS ol e
Oypeds b Jegn S el G slagew, n 50 (Y gax)
30550y 5T oo spam lacutiail o cnl o (28 S
b -)A) ALOs 5 (-3 b +AY) Mg# ol ol o

s oo i 1y (aeys ¢ FA

(AN

1000

Atg

200

GO0

400

Intensity (Counts)

.-\tg‘
f
10 20

]
Atg

4000

Intensity (Counts)

Cal
\ Dol
30

kel 09,5 sl
P =2 S Djgens g ooy ddhie glaceiil e
095 S W)ls 929 s 0ud (655 latuigin]
s sedy Gl Ge5 S azpe el o el e
e S5 G595 50 b sleax,e jo aiil e il
S5 sz GRlE L cwl caslnd el e
555255 4 e 5 oS 9 Cuo)lid a4 Cadd ool

wydie b Caps (Sl a0y cups S

ol (pitly p el

N31: Serpentinite
Antigorite 79.3%

Caleite 8.3%

Dolomite 12 4%

N36: Serpentinite

2000 Atg
Atg
o .|-.li‘... o B VO
13 10 20 30 40 50 B0 o ;v
26(°)
] Dol
(@) 7
b N34:Carbonate metalistvenire
Calcite 9.0%
2000 — Dolomite 91.0%
5 i
2 -
2 ]
z
= E
§ 1000
=
N Dol
1 cal L“"‘ Dol
) T | _Jk L d | r ;ﬁ e b e AL
0 R S L A A KN RN R RN RS AR
5 i P E 1l 40 50 =] 0 &0
28(°)

sl Sdpadl Sy slaigiadlio 5 il o XRD 3T (slo foges 6 S


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

YYv

sl codgiandlie g b conil juo SIS conds g owlis SIS

VWAY e F o)l ¥V ol

aslo u.J%B‘ 61@%[;)“: 9O 9290 Lglmu.:.gb).w Lg)l.‘;}L.u Jya)s S g (Qo ;0 o ) 6‘4.]4113 ):JL»" C‘L“‘ Y Jgue

Sample Point SiO, TiO, ALO; Cr,0; FeO* MnO MgO CaO Na,O K,O Total | Name
fYH A fEYY ey Eha¢ e V¥4 LTS G A\ ¥ | 3 e AVYY Srp
ovH A OF\YA Y CNA . f VAL e YENO N0 ¥ e YAA- | Srp
ovH B FYYY e _e 0 VAY et YAYA -8 Y AYNY | Sip
ovH 4 fya. e <A e AR CIRY I RV < | / . INANAL Srp
ovH Y FENN e . LYY VN e FCAY ) Y ASYE | Sip

Structural formula based on the 7 Oxygens

Sample Point Si Ti AIIV) AIVI) Cr Fe¥* Fe®® Mn Mg Ca Na K Cations
fYH A Yo f oY 00 YA¥ oo f,20
OYH fq Y-q oo oo oo oo oA oo Y VY oo oo e £
oYH O Y\$ o o f Y Y oo fAY
oYH 14 Y- f oo Ry oo oo o f oo YAY oo oo e fAaf
ovH \% Y0 oY 00 YAY oo f,20

5 cdses VY] (P wledssst 5 cudse s
Sl i @ bluigiale Gl )0 97 ge slacedsiS]
[EOREW- (’/A/\ iy ’/AY‘) 9 (’/Q/\ [ ‘/%\) Mg# J.‘olsm

(Y Jga=)
" al 58 392 9e e SLo)S (SU Olre 4 Zueglgo
Ol jeax LS (pl jo £8 Dygo 4 jd CowdS Cile

SHUE Jgaz 0 Lcodl 3y, }.,.JLfI Bgos U (gdzis 45

(<)
1 L L T I L T L L I T T T T
%?%moliti“r Hb
L Tsch g
L ActMagnesio-Hb [Tschermakite
“o Actinolite Hbl 4
& Hbl
+ L i
en
g
o0 L J
E Fe- Fe-
L Ferro- Ferro-
Act| Ferro-Hbl [Tschl
Actinolite [Tschermakite|
Hbl Hbl

0||||||||||||||||||||||

8.0 7.5 7.0 6.5 6.0 5.5

TSi

0P 50 Gaiginad ;3 39290 S S (oo
iy 3 05558 S ke 3l o gl el
Slaceiniil o L) Olgl3 el po b Gl S pnniw la
5 Sl 0925 4 asly codadl o (o Sdgiend oS
e S ol e Serodlsiles il Lol ol
X Jysr 5 yrse sl Jpmeial (sl 5001 51 Julo ol
Lo 5 ol 50,5y 50UT 5 Lol s mam i ilos 51|
ol a8 s e plis b el oS5 goes, Hlages 5o
ol g (P USE) oog SendS £33 5 o guaal

(&)

2 : . + T T T T T T
L [ Tremolite .

QO Actinolite Alkali
N | J
Zz I Na-Ca -

]
I Fe-Mg-Mn .
i Calcic Qé%
0 | 1 1 1 1 1 1 1 L §
0 2
BCa+BNa

Iyl asls cdsdl slo,S - pndiw slacaigindlio 1o 85390 slaJgmiel oS 5 jloges £ S


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

Ol (ol G 5 (owlids yols almo

&P ol gal

YYA

asly Slgadl il S - ek lacussindlio 10 9290 sloJgminl (5 L5l Jgo 3 rans 5 (000 o ) slalas LT s ¥ Jgu

Sample Point SiO, TiO, ALO; Cr,0; FeO* MnO MgO CaO Na,O K,O Total | Name
Hos o) N7 ATEITL. SRR 7 ne AYD SYARRY Y <Y A | Tr
Hos oy OVFE .Y Y Y Y SN0 VAYA ¥y VAR <+F ange | Act
Hos of OYYY .Y e Y - AY 73 AT LY RN A SN 4% <Y AAFY | Act
Hos-y  s0 OAYA ey s "l Y0 SYA NN NWYE s <) AA00 | Act
Hos-y 55 OVEA o f NP 0 ¥ Yy <A XYY YA AYAY o YA <Y Aavpa | Tr
Hos-y sy L Y 4 4 - OY V04 O ALV R DI VR PN <Y A9)Y | Act
Hos-y  #A OANY e f e pF SNY At SNeXYYVY O AYAY o ¥d <Y AAfA | Tr
Structural formula based on the 23 Oxygens

Sample Point Si Ti  AIIV) ALVI) Cr Fe’* Fe®® Mn Mg Ca Na K  Cations
Hos o) YAE o) eep Y SN 00 e FY e YAA NAY XYY eee YFAQ
Hos oy YAy Y 0 EATEN 7 SR SYOOYAS VAT a8 o) NGeY
Hos of YAy o .- oA .Y AV VY a8 Y YRR VY ¥ ) gy
Hos-y %0 Aog oo e ne R Y CAY elY YAF ANE YA e Y
Hos-y 55 YAY Y Vo YA N el EEF VAL eV e FAY
Hos-y sy YAY . 5 - f Y RN & SRNERY' JERNEITS S JOR N VA NS & BERRTR BN VNS
Hos-y  #A Y AA e Vo YE AT ) 8% VAY <o \FAP

Sample | Hos  Hos  Hor Hos-y  Hosy  Hos-y  Hos-)

Point o oY of  f0 24 £yY 2

Fet#t S AT Y Y .Y SNY ¥

Mg# SAY A S AY LAY - AA - AA - Ay

Gl S - lew Sbacaigindlio ;5 35250 CodS 5 5,155 Sl Sl 5 LSl Jse 8 ueti g (woy0 i ) slabais LT mls F Jgus

Sample Point SiO, TiO, ALO; Cr,0; FeO* MnO MgO CaO Na,O K,O Total | Name
Hfv-\ YA AFAY e YA AT cee U AWYE Y Y S0 29)A | Qz
Hos - QYN e e A4 ‘e N RN Y2938 | Qz
Hosoy 4 Y e oo SYE LAYy XY BYEY ¥ e BAYD | Cal
Structural formula based on the 2 Oxygens for quartz and 3 Oxygens for calcite
Sample  Point  Si Ti AlIV)  AI(VI) Cr Fe* Fe¥* Mn Mg Ca Na K Cations
Hfv-) A SAY . . | | Y Ve
Hoas 5 Vo . . ; ; . \.
Hoas-y £9q e e e e , , e , oo AA e e -A4
Syl jgam b Kiw ol o adgl )3T SIS lgie 4 ool or

b JSis les bl 5o o SIS 51 09,8 ol a5 il
PS50 Hmb sleaz o 0wt e 551 o Jols
@ odel Jsn S g eom Cudlid (el e e G

s 6l Cujye)le Byme asle Cudedl Glaceil o
=il a8 5l b oS s cudgdl pl )0 99290
S5 ok LQQ] odijle slo SIS laaggny  cpl jo o

peS S L g oad hos pilye 095 sl S


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

Ak co gl cudsiadlin g b col yu SIS gend g gl SIS

VWAY e F o)l ¥V ol

o DNV sstice cums oS psb o Loy Jipl g5
2 esis pleSe s Jugul pg)S jpa> Ko O)le
Omb Jds 4 ol Jolas 092 pae 5l (S ozl o
L2l ol o)l 1S cns 09
ot s ME 5 Cr 1 Wl slo Jipm ps,S S pié
S cnl adsl coale soamabisl ol o Ti g Fe'* o
Cr#t oS Gl WL aiigs glocys,ele L8] culs
3 el 4 s 0 b LoV B Y 5 YL
Celysple g5 5l i adbie (nl )o adsl Cudgnyn oS
SIS 5 Sl Ss s o8 il 035 oS
Ivol cul S ol ol &5 sl i oGl
Ghlo s s ojlus ;) o onls LSy sl
S ol S1as Jb s s (4 b F) Mg# ol
5 peS Mg# ke wed Lo, 8o clguial o)lus ) cod
Sle> 5l oads ploul 5IUT wbul 5 [YY] cosls salys < ¥0
3 e Jpl pg)S diged o gend glu)Se
i (FY ojled HYY-)  gaised) ool w
oM HlwSe 5l Sl Wl e aS ol las Mg# = 00
Gl G0,y 1 g0 S cpl goads oSS Sble>

2}

=
=
T

sl
o0
T

MgO(W1%)

1 | |
38 40 42 44 46
SiOy(Wt%)

Slacei il ;0 0550 ol ju (o) l0ged Y JSS
[o] asly cdgsl

Gl L IF] 055 o 00 laeS) 99,0 50 (oo yd 00
5 Jan)S 9 el 4 s Cuslid (S5 50 g4z e
CaysS ST A Caled o 5 ZaysS (Sl g Uien S A e
iy Jpame uje8 (I oalale [F] 090 o
e ol Uan,S 5 eyl 5l aS el glasb (5550
5 ot e j0 Cy 8 [f] oo sonic a4 [F] 59
JSis ol Les (yieS oo ol 09 oo JuSiis 0+ +°C
ol )0 ol g ead (iiSe (sla Jil 09,8 2o 8
I culaXs jl ey

@bl Caslid (il y 09,5 )3 yolie S5 L
5 oml ALO; l)ls Lssn,S Fe''/Fe cons oYL
oolol o [F] el SIMg Jlaie o 5VL lls 68 T
et U7 ol gline a5 MO 4y s SI0; logas
A ab polae el 0ad S (il 09 Sl
wadhie 3 yie adhie (pl ;o Gl 098 sl Sl
Alazd S 518 o ys8 (il b St Sl g ot Shigpen
Ogmne S35 (g5 St O] soasie 4 [0] (v JSz)
Sl p )3 Seetie SBL souile 15 SS9 S 5 Sedss
Cegedl slocuiiil o XRD 5T gl 4 4z b sl
Ladiged cnl 1 el o I FOlsl3 SuysS (S asle
ol 5 R Doge w4 USen,S (udlb0 K)ol
50 St Bl ol (soaisl aS oy jaas aa sl
(Y USK8) 95 g0 Dgmms lag]

3 el 09,5 Sl S (slabais SIUT I ol b
MgO a4 s SIO; Sloges (bl o loals &1,1 Y Jgu
(gl oo sl wiged XRD 5T 1 Jol> mlis 5 (VIS
a5l dels il G Giege SupS (S
&5 3 ol JuSis el dilate (nl 5o ad (ol
il £9,S 575 (Jeigin,S Dpw 4 g eSS
2SSl g Coge s (a)lS jea> g oad SiSe
S50 omb Slrys e (lis e glatail o
FSis oSl 50w Sy o)l (YL 0> o
Omed 3 d97se Slalaigiadlie )3 SdeiSl g Sudge
a3 oo (Lad ]y (S5 58 5l ax e

wor slp pasls (GBS0 lyie 4 Jrgl 095 S
CeloSle jsks Job jo lulyd (asds 5 Cudgdn Cusle
S sl e o)ls o, li/Siw 2STy o asslis Y]


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

Ol (ol G 5 (owlids yols almo

&y ol gal AR

Ol e &S W)ls ol 55,5 el lamb (595,58 Sl e
JoSis g SO cdgdl 10 09290 slacuigind (55550 4
IYALs 5 ol cdandl cpl jo (ols owliss SIS L oo pe e
S5 Jyame 5 adle Culgdl el Glacoigi
locuitbymw y od (tbiw slocSsnn ol
b ol o slasl G550 olas, wie adhis
il 5o Ssrse oS lacuigied (WlA G Dl
slcssind Lol sl pocwl ails o e 1, cudgdl
5 (eodlss $loyoye) SloyS slocaisindle 4 Sloys
L ol b b SlSt e lacaigin
slecwgnlle 4 (oad Coigiued (o5 slacerl yu
moud (haws SlgiiSl g Sudge i sl b (Sl yS - ok
(AJS8) atwd 55,58 Cuale slyls o Jgaial ol a5 Wil
Gl it 1o asly Culedl Jo Sege slacasgiadlse [YA]
W, jpaz Glodgs 5 SIS, Dy 90 4 Codgddl (l il
i adlaie ool e b cdles

il yo 50 3990 (gooitd Gl 5O (b sl g S
AL 2o ) SIO) b polie hls asly cudsidl sla
ol LS ol pg)5 a5 (b )3 wiien (S5 ey
shls (FY o,les HFV-Y) sdiged) Siw opl j0 S92 90
35250 S107 polie plpls .cwl (555 2a,0) S10; = Y- A
039 oyl o Sl )50 gaz 0 4y atly da il Hlisle (o
orizen [F] anl oo Il Sl sazpe Gl L
Fe'™# oYU polie s ond olo,Ss sla il pg,S
S5 Job 5o GRlST Ll d92g 5l (Sl a5 s
(O Jgoz) sl

Sceishn ) dszee Slokersl p5)S S S (o) 2
Cople Logiann (nl &5 wese plis asly colsdl
5 (GrAUSs) anils oad 5 5 (o wdFASE) sl
Iyvysay -] (o-AJSs) ws lacsss sal,l slls

Omly Glaled )3 SelS (63555 Jpame bacoigiu
o0y (Gl Sile 5 Sl gl Sl lawgie b
525 5l g o dl 50 89250 slacisgind [V] aiiea

(o) ff \\ Cr
08 | \
\
\
= \
I |
—- 06
I
— e‘?
o ;' _ é;'t}/
[ Y £ ) U,
- K/
04 \\Q / Alaskan type
I\/ | i Stratiform
0 0.2 04 06 08 Complexes
Fe*"/(Mg+Fe”) Al Fe''+2Ti
(<) 100,
60 (& Boninite
80
EE 40 4% 60 F | -~
2 . - Cr# s
S _\.-1;1asomalw 40 |- Highly depleted Deplele_d %
:E' 20 | spinel - ‘ peridotite peridotite =
- )
/{G\rc cumulate spinels 20+
0 1 1
0 ! l ] TR S L
20 40 ()O 0.001 0.01 0.1 1
Cr,0;(Wt%) Tloz

Lo Jipl pg )5 (S (oot Sl 2 adley Codsadl ol (ol o slo CuSgd oy Jloges A SIS
[v$] Cr/(Cr + Al) 5 s Fe* /(Mg + Fe™) Jlsgas () IVVIAL-Cr-(Fe™ + 2Ti) lsg0i ()

[YV] A1203 ﬁ‘ﬁ » CI'203 )‘byo.? () [T~]CI‘# ﬁ‘ﬁ » TlOz )‘byo.? (u)


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

AR co gl cudsiadlin g b col yu SIS gend g gl SIS

VWAY e F o)l ¥V ol

&=l
[1] Coleman R.G., "Ophiolites: ancient oceanic
lithosphere?", Springer-Verlag Publication, Berlin
(1977) 229 p.
[2] Barth M. G., Mason P. R. D., Davies G. R.,
Dijkstra A. H., Drury M. R., "Geochemistry of the
Othris  Ophiolite,  Greece:  Evidence  for
Refertilization?", Journal of Petrology 44 (2003)
1759-1785.
[3] Juteau T., "The ophiolites of Khoy (NW Iran):
their significance in the Tethyan ophiolite belts of
the Middle-East", Comptes Rendus Geoscience
336 (2004) 105-108.
[4] Moody IJ.B., "Serpentinization: a review”,
Lithos 9 (1976) 125-138.
[5] Dungan M.A., "4 microprobe study of
antigorite and some serpentine pseudomorphs”,
the Canadian Mineralogist 17 (1979) 711-784.
[6] Farahat E. S., "Chrome-spinels in serpentinites
and talc carbonates of the El Ideid-El Sodmein
District, central Eastern Desert, Egypt: their
metamorphism and petrogenetic implications”,

Chemie der Erde Geochemistry 68 (2008) 193-205.

[7] Tsikouras B., Karipi S., Grammatikopoulos T.
A., Hatzipanagiotou K., "Listwaenite evolution in
the ophiolite mélange of Iti Mountain (continental
Central Greece)", European Journal of Mineralogy
18 (2006) 243-255.

[8] Torabi G., Arai S., Koepke J., "Metamorphosed
mantle peridotites from Central Iran (Jandaq area,
Isfahan province)", Neues Jahrbuch fiir Geologie
und Paldontologie 261/2 (2011) 129-150.

[9] Coleman R. G., "The diversity of ophiolites”,
Geologie en Mijnbouw 63 (1984) 141-150.

[10] Spear F.S., "Metamorphic phase equilibria
and  pressure- temperature-time  paths”,
Mineralogical Society of America, Washington
(1993) 799 p.

[11] Evans B.W., "Metamorphism of alpine
peridotite and serpentinite”, Annual Review of
Earth and Planetary Sciences 5(1977) 397-445.
[12] Bagheri S., "The exotic Paleo-tethys terrane
in Central Iran: new geological data from Anarak,
Jandagq and Posht-e-Badam areas", PhD thesis,
Lausanne: University of Lausanne (2007) 208p.

0.50 <& Amphibole

040 -

030

Ti
020 |
_ Metamorphic

0.10 |

0.00 B ! ! l

8.00 7.50 7.00 6.50 6.00

Si
Lo e 10 55250 Lo Jomial (c)y Hloges 4SS
Ival asly eddl by S- casdens

el g

Sl jpax bolyen 8L 5 ol I ol o anlsl
Gowslis (w9 JpgyS oS (Jrl 095
slacaignn sbul g adl SuSsnn jo ool S slas,
wihie o gyl 3B S Lol ol ool e
$95 S0 dlas aileads JSid leadginnd ¢ el
5 Lot (ol S Ol asgeme (nl 5o lat
ails o o 1) ead 65,5 slacusgind 4 lag] oS
ol (Gt g (WIS Glao; @ 4y Lo
ol 00 35l s Cnacds 0)lud ) YL A 5 95,50
degeze (nl Sl (Ll GBS la Sy polul
2SSy 5 g bl 09,5 Cif e (o903 4
gy Olre 4 ) Cufimle Ol 2o Slaown
Mg 5 Cr (VL jolie 0,5 Gl Codsadl cal yo ades Gl
Cole g0 (sladinrl p3,5 50 Ti 5 Fe™' ol ol
3 Gladdil 0 i slaice a0l 1) o] 4y
2l 50 o)Lt ol o 4 0Ll LS ol o 4l
2 99z Sl Jawal £ (erd (owyp S0 dcgee
slocaisny @ 1) Lol (Saly adbie glo il
S0y

sbosles [bls 4 ool oKusls 5l allie pl HBoacasss
aledos )Rl JLo


http://ijcm.ir/article-1-277-fa.html

[ Downloaded from ijcm.ir on 2025-07-10 ]

Ol (ol G 5 (owlids yols almo

S5 s VY

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

[23] Barnes S.J., "Chromite in Komatiites,

Il Modifications during greenschist to mid-
amphibolite facies metamorphism", Journal of
Petrology 41 (2000) 387—409.

[24] Arai S., "Control of wall-rock composition on
the formation of podiform chromitites as a result of
magma/peridotite interaction”, Resource Geology
47 (1997) 177-187.

[25] Dick H.J.B., Bullen T., "Chromian spinel as a
petrogenetic indicator in abyssal and alpine-type
peridotites and spatially associated
lavas" ,Contributions to Mineralogy and Petrology
86(1984) 54-76.

[26] Barnes S.J., Roeder P.L, "The range of spinel
compositions in terrestrial mafic and ultramafic
rocks", Journal of Petrology 42 (2001) 2279-2302.

[27] Kepezhinskas P.K., Defant M.J., Drummond
M.S., "Na metasomatism in the island-arc mantle
by slab melt-peridotite interaction: evidence from
mantle xenoliths in the North Kamchatka arc”,
Journal of Petrology 36 (1995) 1505-1527.

Lot op BLls b ol ep 6l o o 215 [YAL
o b ot (5550l Jole sloyeye polis S
ol Gp3 Jlod) S Vb Kdgjspian slo codad
Jbo olnl oulets (SB5 oulitiysly aloe (Ll o olpia
AV ) o OFAF) ) 0,leds o joms

[29] Veblen D.R., Ribbe P.H., Eds., "Admphiboles:
Petrology and experimental phase relations",
Mineralogical Society of America, Reviews in
Mineralogy 9B (1982) 390 p.

[13] Ghasemi A., Talbot C. J., "4 new tectonic
scenario for the Sanandaj-Sirjan Zone (Iran)",
Journal of Asian Earth Sciences 20 (2005) 1-11.
[14] Almasian M., "Tectonics of Anarak Area
(central Iran)". Ph.D. Thesis, Islamic Azad
University, Science and Research Unit (1997) 162
p-

[15] Aistov L., Melnikov B., Krivyakin B.,
Morozov L., "Geology of the Khur Area (Central
Iran)", Geol. Surv. Iran (1984) Report TE/No. 20.
[16] Torabi G., Hemmati O., "Alkaline basalt from
the Central Iran, a mark of previously subducted
Paleo-Tethys Oceanic crustl”, Petrology 19(7)
(2011) 690-704.

[17] Davoudzadeh M., Lensch G., Diefenbach
K.W., "Contribution to the paleogeography,
stratigraphy and tectonics of the Infracambrian
and lower Paleozoic of Iran", Neues Jahrbuch fur
Geologie and Palaontologie, Abhandlungen 172
(1986) 245-269.

[18] Bayat F., Torabi G., "Alkaline lamprophyric
province of Central Iran”, Island Arc 20 (2011)
386—400.

[19] Whitney D.L., Evans B.W., "Abbreviations
for names of rock-forming minerals”, American
Mineralogist 95 (2010) 185-187.

[20] Ghazi J. M., Moazzen M., Rahghoshay M.,
Shafaii Moghadam H., "The geodynamic setting of
the Nain Ophiolites, central Iran: Evidence from
chromian spinels in the chromitites and associated
rocks", Ofioliti 36/1 (2011) 59-76.

[21] Jan M.Q., Windley B.F., "Chromian spinel-
silicate chemistry in ultramfic rocks of the Jijal
Complex, northwest Pakistan"”, Journal of
Petrology 31 (1990) 67-71.


http://ijcm.ir/article-1-277-fa.html
http://www.tcpdf.org

