[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

v WA bl 5 5l ) o)led o) alx olidiyme) 50 (g8 sloazily

(=3)ls> olSaslo pyle @ 225)

Sl o5 )0 S95 50 olusy g blSw ot
oL Jbi 1,6 b olela

i e (a5 Sgaomn o) oLl S
‘QL@‘A@‘ ‘LS“L""Q"") 05; ‘ra5l.c 0uSiialo ‘QLQ.M‘ oKisls
Sl e ooy Jliws )5 5 (omlin SIS dsho o) B il olKils taigusle uila
AV oy ANV il
oS

) Ol e —gaiis &gy G555 Sl is GRS Jlod dB (2l Sleli)] glacaedln w58
Glopal Cuisn) ol Gl5o 5 odas oSl alox 5| CudlslS 52950855 5 Cadlog by srgie) 0o JeSS
F055 5 (el <5 1D 5 T gs) Jopaiaie 5 00T (395,55 Gl IS (a3 658 5 CusSnge) i sl
9 @] ST 0,8 Slge AT 95 oo lliT oy il Jold o3 sl SIS e Siw cnl Glo S )5 pae
O S ke 0ad 035 (a0 o zminslos 5 olyon (Sl I 100 LS 50 Wl (qords (31555 walsd ool b5
s Lod (al3l 55 g ,Lid el Caons 4 (G955 srs Eedgmiol o)las ) B (3655 Sty ) ey o5 S
) Slaceadlig i g wb) e a5 30 o)Ll (e D50 ) (S398 B35 Hpa> 4 Sgzge waled el 038
5 a3 558 IS jpa el ot Cujllil 5 (K (LS g 3908 Loy (4 )9) CusSnge 5 S
Ol 50 S 0ype SaSie b sy g Syl SRl (b e 285 S5 olas, 5l (Sl el as]
ROW I RW N

O e~ digy (LIS colilio (565 50 (S 1gualS (saolg

akrammirlohi@gmail.com Jgians odiag g’

dodio

b e iied lad alozr I slaml (555,50 lasiw )0 G148 5 Sl S o e ) IS
lizs sloojlus) )0 Gl |y ol (LalSS e o Casla SIS 0l (nposds aslils (o S 5 shes sle
Olyeas Blg¥ o g el aitnly &)l 5 jLid 4 655LL dcgemme S Gl ST cuS S s 05 Sl S48 50
delr sl Joloe (5ol 0 S 5 jLad g Los Slpess [V] 098 4z g o] & (595,55 8250 e sl paS Ll

ol 8 5T w058 oo by T (oS 5 il byl o ge oS il slos 5 el
la)] (gandilaie 5 0yl 5 <55 Sla S e p Slile 35,50 laSin o)y 5l 55l
08 S slo sciil> Jdoas 50 ol Glo G5 a5 b jo il ool axgi 0 bl (qwy 4 g el gl

5 S50 xy0 p gnlh il e 093 2l slael G (oS5 b uils 5 (Fe, Mg, Al L) ol


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

libime) 50 (g5 sloazily WA Ll 55l ) olad o) alr vy

(23,53 olSils pgle 4, ,25)

[Y] 1,6 b olelis )| slacasllon <o,5 50 6,18 sla ol oy a5 0pl 4 amgi boil Kiw jo o sz
GG ol SaSay ol (rw Ghogly (nl 5o gy al 5l o)l G nl o pS ety gamailaie 35 5l lis
Cedsem) e S GE Coeal o miwles g olhen Gl S5 500 (ST 5 sl LS 0 e
2 SF S0 0ly nl eelidne) S35 s 5 (So5 )50 A3 (95550 B i 53 (C)lS g CagSuge

230 5 S 25T GRS Jlas

aibio (ouwliliiyee)

45 Wlodd B yme oy peelS yy s 50 sloasly Hlaicds [¥] HElS VYA -+ v sk o LB o> olelis)|
) (01 JS8) el s ol gtz g & Bl sl s - e (golih ran Sl L
O &S Sl 0y oz —Gp0 Jled oy Wgy b [F] wige (Cajer) il S oo G (Dlel)
S g (2,8 Jlod) 90 0)f gole slauS g (058 09iz) WilE JuS 9 (305 Jled) Goo (sl 5 laus
gl 4 (Ko sloaly opl (SBL (geis; Jole o oS (nl (B ) JS2) conl i85 )13 (3,8 ©9ix) g
RETRNSS!

rdcgame lgieds dilhie owlnSiw laasly [0] Moo ViVevooo obidpmey Ald Z5
Lol 55 58 (Solshs 5 (SIS 0 coudseiol 0 )lus) )3 (955,55 L plejen a5 wlowds yme SSgistlly (555,59
b Siws ()l —zaiws Bble Ko b lans -Saw illas o [F] o iagh olow] 4 .l aidl, cuse
025 londs JSB50 5 (9558 (e Cnens JB 50 45 09800 a8 S A 50 SC3g50ally (465 50 slavaly
) it S ot 5 350 o5 ol e Ly 5,355 5 SIS et (slahlin sy b V]
Jloyiseliss G555 olyz o 4l 39 ,n bbbl (omizes W5 e il 4 1, ab) d> e S,
() 55 55 s i ol o Sl ol 5 5 0 a5 ,55 Salymaial o)L, s oy i
oo ;S Joos (ol 93) o Camnd o)l B

oS SlS S Cdshes ()l e e oliend GRLE Jled slacin il o)
S (o) US2) atm e oS |, ol o~ iy sosT 55 | iy cCadprpbal 5 s ()55
olays 51 ailes,S o )Lil ()T @y laims I ()l a5 Cenl 2o S ) Ay (nl la S S o sz
TA] o 5t 55555 5 Seoliss 59555 il 355,50 oLt n g o ol

S SB 4y Sanl AL 35090 Wge G5 JuF g3l )5 Joe b aS (e YITY) Slelis )| onl (g2 Al
b sl (i 5o S0, udityen 35000 ool olendy el S0, dyma j0 05800 w35 455 )
(V JS8) aims oo JoSiis | dilaie (sles o SB98 Caand )3 (19, SO, L o yepe 9 0,5 T

)18 geisy @S Tye S8l g bt (Y JS2) o S5, Ly oasSTn Ojgeh S sl jee
S5 Slacedlyndin 5 FlsS (agSwse alsm jl ik wlon ) oldijse S8l daSiw Gl SS9

U)‘ L«S.w) JJB.MJGA oo lice FFo 5 u)g.aad.v V\.LC‘ 9 S| Q.L:...A G w)lf ‘_gl.ﬁ)ﬁ.l) st‘ﬁ? A.Q:\)u;a ul.w ‘) w)lf


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

vy O Jlets LB ol olelis ) slacunsliae co)l8 50 G5 50 slas ) g lalss conds

by dilats )0 (3 o Lyol S b (o8 (oo 50 0yzlinl Cotpw JIUT) (63503 8055 j9l & o pulii oo

Do s

ZTehran

(N

50118

Jalmajard

= Quatemary clay flat

3341

"""" Eocene Sandstone

Early Paleocene Alkali Syenite

2 Marble, Quartzite

8 Garnet mica schist Y&
=} .
© Marble, amphibole schist
—

o‘z Gneiss, Granite gnciss
Fault

2431

3334
FF -

20 km

s0°18 5025
EMF (585 JuuS DF a5 [V] LG LAS 1:Y Bevee bl pmo ) Al 59y o adlaio sl S ComBao (0 ) JS&
5l aid )5 5 adilaso ool 00lw (ol cpmo ) s (@ (([F] 31 ad )5 ) ol digo @ 3 S WMF (i g (§ gt S5
Gl ol (ool @ pgual 50 K0, Judasiwo b &y guai 80900 [B] Cdloxo V:Yeveee bl po ) Al

o293 plsil (R,
L oS3L ablio 355wy, Son gy cdilaie (S slaaxly 5l digas 0+ 5 Gl pslaez 5 Lol 51 g
S5 g Sl ugSuge waisn GG plierd S b plnil BHEY Jus (ugeedl 015,00 ©5Srs S


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

libies 5 g slaails WYRE sl 5l o) ojles ) al Vi

(o3l oSl psle 4y,23)

Jsb ;o el o0 (yuas Cameca SX-100 ©g 5,50k (9,8l & 555 olfiws b (oldl) & ) ognl oKisls o
Jsoy2 ool 039 ¥+S 3 las lag 5 VO NA (L, Sad VOKV olfiiws sammoclids 5y «slalais & 5o alol
S8 [) -] Mica” Jf33l 5 SaSay oo ¥ 5 ¥ pal 5 dnalons [A] 'sa 8 03,08 Slonivo b b IS (s ksl

Bl 9 S S 8
g oo 0038 e dlw GO )8 siws diged 0 S wiis gla S alex 5l CueSige 5 Cudgn 24,8
)L:’“"" ()-*-"‘5«-'1.‘0 U ‘/A) w)lf ‘_gl.b)s.l.v Z)L\J‘ 9 ‘;0.\.«5‘)-' ).u 9 Sl ).«.r.uc @5&49_‘0 9 w.sa...n ‘Ssls 99 do 0
Lol 5oy syl oo (ond 105 o5 Jlold b 2o)l5 o (sla sl s Sy )0 a5 (g sbd sl it
Sty 055,50 Sl wiile (elge ool k) wnTE 5 iluaien i) LS a5 Wk oo 2l ol sl

el CadslS (219293853 90 9 Sdlag 853900 dlaaly

= SO T i
(8 0 Jlowis — Jlosds Coouwr 49 090) 00l (oawy 39 B39k0 3Oy 9B § 10 30 iy (S GLA19.T JSCS

o, VA=Y (26,8 a0 YO-YO (CogSuge oo YoV (luign ao,0 VoY gl Siw axlg oyl

Gl 58ws S polal ool CBlS g Coiebl (ulleyg o3 V-0 g wg il 5 FleS weys V10 S
A s g ool 32y B lagie Dy gSinge § Cadg sloysl 85lail sl oaal ¥ IS 0 o ol e 4 S
ol yordy sl s wsl o)l 5 F)lsS laJleol ol g 55k S )o &jp0h lacysSinge (S dilond Crge | S
5 Lan o W)l anjgcd p ogee Loyl pbcws Jo,s GbusSuge Wishoe Col gaaz slacy IS
il e (Fyglme (F55,50 S Jood sbisS Wil oo ouay (nl S9Spe ous w2 oud (15 slacTan 0 )5
BB bu)lS 09l oo ond Slold A Cunl 0dig) i (G558 Jolo &S S pe g SIS S Ay o

g o oadline 1 )8 la oSl slasal jo 5 g SlaST O g0y 25 g ldd g O yg0a

1. Formula


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

Ve O Jlets LB ol olelis ) slacunsliae co)l8 50 G5 50 slas ) g lalss conds

> o B ] A -

HB 2l b i) (o1 95wy Ko 9 glai ¥ Sl
WS oo (L 1) S (cogas &y gy 45 35,155 o jod &y (3 Sne (s SIS A oo .U
gbigo 0m3 o 53 ESpolin Bl 5 15 JB3l g s il SIS b JolS 5 5bods &S g o
Rl 0355 by oo cogas i s Sg0c L i g 50 S5 !
s5lio K gogoe (KBl 2 0g0e Ly i o5 3,158 JBol b oo yo glacy sSuwge .
REH PR

Nigls 0 00 Kow 0 (61aSd W jguody 4 Co WS o joddy dild 3 5 GCY gSiwgo O
F1e5 9 B Aoy 53 plisoli Andlo g CoiiSo g 355198 JLo (g9l i)l Cawdlag b yey &

Dgiige <l )5 GOl o Blybl 50 a5 cu sl cusdlis yad ey €
BB SEE Gl Glelhd slaJlol sl g plael (alg> b HloSs and o268 slacaadls )9
5 ol Jlsargly 5,058 (slaJlol s (Sugn Gl yFo Jole etz SIS 5 (550 59) gyl
ble cul (Sae 3lsS JBol ol alie c)l8 (adl> b ates) job el jo gl (SaisTy,

2 L5 48 ans e olis 555 walys [17] ansl S5 s (slo iy Jpame b oS 2T,


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

b 5 (g gloaidly

(ails olStils ool ,59)

IAF Gl o ke o) o)leds o) al> va

33 Yot 35,18 ol el die sloslsS aile bayT USs 5 83100l g wilowds 418,55 1o <o,8 ol b
gy o s laKiw opl jo wload 48,5 1 00 SIS cnl b g odel sgmgay <o,l8 LSes sla STy b
b ymsSe (L oSS, 5 (e 55 (SSpnim b aig il 09d o0 oaus wd; al e o Ly 6,8
Al (S5 50 L yin (b, jo Syl JSas Sl wilg e 45T 05h se 000 SOl S e 0 0 5 Ail>

doz 5l ($00,5) K, obew slaaST 5l slails 5 698 (Swzp «SoS 55l b ocajgllasl [VF]

QBMLSA o0dsd Lm;f.....u U"‘ ).) 45 w‘ GL@U&».L&.M}?—H—O}J—‘

‘_ngob‘o L)"L“" » LDUT G200, 9 (w)ls 9 wjiwyo “M}».:) Lbli:.a ‘_;)L:M») &.A.»S).’ L';“‘J))')A'f M L))‘ 3

59 L{bQ—‘ Gl Jaoyd apwls olper a4 b SIS (pl lahadi 4y bl 09l oo alSloy (gladad 4y

l.bOT Gt lw Jgo 8 dwlono g adbiin G Cawaiiliown iy 5 olow (s glabali & joxi gbroslo gl ) Jous

Sample No. Al vy vy v Ve
Sio, YE/FY YFE/OA YF/OA Y¥/0¥ Y¥/5%
Tio, V/YY Y/A V/A V/VE V/VY
Al,O, YA/ Y \Y/VE VYV E YV/04 YV/0N
FeO YY/%) YA/7Y \AVAR YY/Y YY/OF
MnO /oA Y Y AN /ey
MgO A/¥A A4 A/+4 AJY A A/FY
CaO oY /oY /Y o7 o/ ¥
Na,O Y A WAk iks VXY
K,O AJAA 4/ LA q/4) AJVF
BaO /ey /oA /oA /oA /4
H,0 Y% #/44 %/44 g% d/VY
Total 997 99/10 94/ You/on 99/4¢
Oo# 11

Sj Y/7AA Y/VY Y/VY Y/YY¥ Y/VVF
AV V/¥NY V/XY V/YY V/YA¥ V/YA?
AlY YO VJ¥AY JJYAY J/¥Y4 YV
Al tot \Vidat NS V/FOF V/FYY \Vidks
Ti VY VY Yy Y VAR
Fe 2* V/F Y VY ¥ V/Y ¥ V/Yo% V/¥YD
Fe 3 AN VAR YARAS VARNY ofe00
Mn ofeed AR oA ey /oo ¥
Mg «/AAA «/40Y /a0y V/e¥0 ARy
Ba ARA AR oY ARAE ARRE
Ca oY AR oY ARYS /o0 ¥
Na ~/~Y~ ~/~Y/\ -/-V/\ ~/~Vé ~/~T'A
K «JAAF Ay ANy /AR VJAVY
Cat. Y/A¥Y Y/A A V/A 4 V/AY A Y/AYY
Fe/Fe+Mg /044 ./04% ./04% WIXH ./040

olew (5o

Sl 50 08 oo 18 Calidg a5 Sl (il (ool Sl g ez G olw SLlSe oS 5

2 Sl Al 5 05d 0 (235 6lr paeiosll 5 i3 ool g8 58l b ()T maseie agsSsld b aalin )0 Codg

VO] 055 o0 51,8 (590055 Condyo


https://jsci.khu.ac.ir/article-1-1842-fa.html

vy OIS Jled LB ol Slelis ) sl iliae o,5 0 555,50 olas g balSie sond

T (55l b Jgo,8 drmlino g diilin (G CanandSon 6,5 snhw s 41 355 slaosls gl ¥ Jgux

Coarse grained Fine grained
Sample No. Y ¥ 7A 144 (34 (A% VA
Sio, Fo/ov YO/FF ¥/ ¥o/0¢ ¥V/YY ¥o/V) ¥E/0Y
TiO, Y VAR Y Y Yo ids i ds
Al,O; TF/AY Y¥/44 Y¥/40 \RJAN YE/VA Yo ¥ YO/AY
FeO V/VY WAz A Y/ .44 WS o/va
MnO AR ofen /e QAR QAR AN /e
MgO s /0N  JOA Niaq Nids /oY JJFY
Cao o/ QAR o/ AN o/ QAR o/
Na,O  JA¥ /2 Y oo Y/ A /04 Y /AY V/%0
K,0 Yo/us /Y 9/% A q/%v AJYY AJ¥ V/AQ
Bao -/~V LAY\ ~/~V ~/~7 ~/\\ ~/\\ ~/~'\
H,0 F/As 7/¥A 7/O0A F/Y ¥/YY 740 #/M
Total Yo7y 99/¢¥ Yoo/ons 99/VA 99/44 99/0¥ Yeu/en
Oo# 11
Si Y/ A¥ Y/ AY Y/ AY Y/ AY Y/ A Y/v Y/ A®
AV g VJAVA JAVA ARV +/4Y0 WAL JAF
AlYi V/AEY Y/AVA V/AYY Y/AFO Y/aVY Y/ARY \WERRY
Ti e VAT AT VAT /Y /XY /A XY
Fe 2* AR A% /aVE %4 W[4 0¥ W/ /o F¥
Mn ARK AR ARK AR AR AR ARR
Mg ~/~AY‘ ~/~5\ -/-A/\ ~/~7b ~/~\Qf ~/~é\~ ~/~\GY'
Ba VARA) AR AR LVARD ooy ARRE AR
Ca VARA) AR ARK LVARD AR AR AN
Na VAR NAAD YN VARA VAR WA JYNY
K JAFY V/AYA JAYE VJAYY V/Fa YV /FV
Cat. V)oY 7/4AA¥ 7/44Y 7 F/4YY #/aV) #/4Y
Fe + Mg AT AR RN JAYY VARA W/ AA VAR : /e AY

l.b‘;,i Gl Jg0 8 dwlono g ddliin (L CawaniSow i )5 sl W5 slabads & joxi gbvoslo gl ¥ Jgoo

Non- patched patched
Sample No. &) X oy ot oA X At Ao A
Sio, YY/0AY  Yi/V.0  YE/.YY  YY¥/34Y  YY/04A  YY/IAY | YY/AGA  YY/OAA  YY/AYY
T|02 ~/~/\TI ~/~ﬂ° -/-'1- ~/~iV ~/~-\V ~/~'\\~ -/-'1\/ ~/~i/\ ~/~°Y
AlLO; YAAQA O YA/AYD O YA/IF. YY/e£f YV/AAD YY/NOY | YA/AYY  YANNEY  YY/A4)
FeO YA/ETY O YA/V.)  Y4/¥EY  Y4/9.0  YA/04Y  YA/TTE | YA/F4.  YA/IF1  Y4/¥o)
MnO +/YY WARZA AR AR VJYYY V/YYY JYVE JYAY JYYY
MgO YY/0qY  NY/AVa AT AY/eEA AY/OYY VAVET | AY/EYY IY/AaE YY)V o
Cao VAR v/v00 EREA VAR /YA /o€ ERR v/eaY /Y
Na,O S Y Y P Y L T Y P F Y P
KZO ~/~/\"\ ~/~/\\ -/\Vl\ ~/~i‘~ ~/~iq ~/\\~ -/-2\ ~/~°° ~/~Y°
Total AY/ov¢ AV/V Y AY/é40 AAN/YYY AY/ETA INARYS YARE AYARA AY/7¢o
O# 28
Si LJARR AR o/Y A AN JARSS JARA o/\AY JARS! JARA!
Al o/044 o/oYeo o/oVyY o/oA o/n.Y o/ay o/ Y o/oVvY o/oVvy
Al Y/AAN Y/Av Y/vay Y/AEY Y/AVE Y/AOA Y/MA Y/AVY Y/AYAQ
AV Y/VYA Y/vvi Y/VYY Y/Véo Y/VYa Y/Ae4Q Y/VYAo Y/VeY Y/ved
Ti ARE VAR VARK ARTA VAR VARK RN AREA AREA
Fe** ARN] VARR SRR AR AR AR AER AR ARK
Fe2+ ART o/You JARES JARAY ARK VYV E LTARZA o/Y .Y o/Y.1
Mn v /eY RS VAR /oY VERA VERA /Y'Y eV VEEA
Mg Y/aVyY Y/AANo AWAR Y/ATY Y/AQY Y/A /414 I FARK] Y/aY.
Ca ARLS ARR] ARE ARE VAR LVARRI ARES ARA (VAR
Na ARA AR ARA ARR ARE AER ARE AN AN
K /oY e /oYY +/eYo v /oY VAR VAR AR v/eYe v/eaY
Fe/(Fe+tMg)  :/eVY +/eve <oV +/OAY +/oAs +/oAE /o1y /o048 +/ove
T(°C) YYE/ANY \RRYARK YYo/YAT  YYe/0EA YYE/40T  FYY/YAY | YIA/YY YYY/OYA  YY4/V AL

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

b a3 (s slaaiily WA il 5l ) oyl ) al> VA

(il oEls pole & 29)

ol 1y AFY B A+ A o905 MPO g 0o, oY Y/PY B YY) sgus ddhis slacas olw sl FEO luie
)‘)3 meyu 05; o Ls.lf Q"‘ ! OM] \i J&w 9 [\A] UWL“‘ x» ol.:.....: L_Sliuo u..S).' 6}5)‘)5 u...nﬁ}a M\)‘SA
85400 45 Mg - AlY + Fe** + Ti - Fe* + MN b jlogad 1o iz m 090 o0 ploie CougSeld 31 90,5

O s
Eastonite Siderophyllite ( )
3
w| bz 8 18] 1905 59 ol (00 a5 5 251,3 Capspe . F JS
QE: ) () Jou= 3l Loslo)
Mg
0 Fe/(FetMg) 1 Phlogp\ites
Phlogopite Annite

Fe-biotitgs

\ Sidcrophyl\\itcs

Al' + Fe* + Ti Fe’" + Mn
OV Jguz 31 Weols) [18] 1ol cadgm sdguxe 30 sbew 5o ladiges (5 s 51,5 .0 S

ROS-IL %

)Lftb Ju.ﬂ.u.) LngLi.uc M}’ 6‘)) aS el G:Lmo)ls L}J)JEJ‘) d.Lo.>- )l weiws.os)m 9 w)_d ‘WM.J]MJ
ool Hi0 5 MO Si0; (ialidl s 4o KoO [ials wile cilises slo spile slas, 51 230 el ol 39,00
Jlowsl caS 5 51 Cogfwge o 490 el aS lacablio CogSwge ;o ago il g Na/K Jols 51 glax
oobel o aS sl on S &l P S i loges T\,.M’ L8 VY] o ls Ll coiidgd JuSas jo g0,e 5l oS
s ol sy 59, 50 DAL 051 cewsay VI (FE ALy § Sloyz digo iniily 30 50 Sl ol o o
oo g5 slalSn loges ol 5o 5,5 o0 L3 Al 5 AIY Fe + Mg
LB T (Fms) “Jlocal gs5 s (MS) ' cusSas o] (FPN) *lscal g6 5 (Ph) Scuiis (LC) TeulisSsl (Cel)

(P JSh) el o586 8 @ olotie CougSwge 9 Lo gSiuge 0dd (o) oy sNwge oS § diius (aneis

. Feenstra

. Celadonite

. leucophyllite
. Phengite

. Ferriphengite

OO WN


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

va OIS Jled LB ol Slelis ) sl iliae o,5 0 555,50 olas g balSie sond

Fe + Mg

el
- LC: Ky(Fe?" , Mg),(AL,SigO40)(OH)s,

Ph: Ky(Fe?", Mg)Al5(AlSi;O50)(OH).,
Ms: K,Al,(AlSigO,0)(OH),
. e Cel: Ky(Fe?* Mg), Fe,**(SigO50)(OH),,
Fms g W Fms: KoFe,* Aly(AlLSigOs0) (OH),,
oPh Fph: K,(Fe?*, Mg)Fe* Al (AlSi;O,)(OH),

- 3
AI v Ms AI vi

MS-Ph gl ls y aiilaie ol Commmidno i )5 s o (612 [YA] AIV-AIY-(Fe+MQ) jlogai & Jsis
(Y Jguz 51 Losls) wilouss asins log05 1o MS-Fms ¢ Ms-Fph

<o b8
SE ol el SO g S S (IS wedig) e ($95 50 wall )k (oml (9855 slaaz s o
D] ol s Gty )L, 2L
S AT ondids Golul 5 +[OA b +/00 Fel/(Fe+rMg) e b s (o) sbcansdlSe <o) 5 slaca 15
el K0 SG 4 o5 jlns BB 9090 slaco S den j0 o Hlade (1Y SD) aiie Cudgann ) £9
biwisn SleSs Job o el 55 g walien jshin, GlacusSuge b o Glodgs slaca IS &dly 5o
adyle GleSG cuS 5w
pyge (5 33bs ¢ 595,50 slaca IS pl lp 1y (o ¥ JSi) FelFe+rMg ulp 0 AV Lbgs jloges [Y+]
SIS TNV ot 09555 oo Sliges, 51 Al Cujpals olyonas o IS 00,8 Sleiiy "y 5 oisd
BY U jloges jo [YV] cel o35 il jo 4y L5l Bld 5l g bacg S 45 olands Hlas 5l aS conl ouls
5 o 8 95T GBS 0S5 0 (s sla IS
3045 W05 b (s loges FEO =FE™ 35,5 i 1o g b o IS wiges VW (labais 4550 sloosls L [YY]
el 0 00ls et oy (Spa b gl o kS g45 90
Type I: X pg+ X e > X a1+ X (X in apfu)
Type II: X yg+ X Fet<XA,+XD
3o 45 X= 12-5(RT + R+ RV sl el o )le aias o liti | JIB glaySe a5 X YL Lalg, 5o
SLasgsLS Al s Mg Fe dLacy IS 55 sl comsan 3aST YA Gulul 5 IS (g 5o Jga b donslon

7 . Muscovite
8 . Ferrimuscovite
9 . Berthierine


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

libies 5 g slaails VWRF il 5l o) ojled ) alx A

(ol olSls psle 2,29
slopihl anazg b as wload ganadb Il g5 5| 53 09,5 g0 @ lacu IS (o V J53) [YY] Fe-Mg-Al+Dl
oV USE 10 (058 dx g5 Euon Coonnd Sloredgr 4) Canl oIS LSis JLad g Lo Layl 5 g 0, 5 ole ol e
Cmabge 50 |5 aiie Fe-Mg,chlorite 5 1 g93 5l ouds (o) dilaie (sl dllon <) )0 09250 sloca IS

Sl Al @ Cas Mg g Fe b g5 5 (JIjoals]

12
11
10

Daphnite

Pseudothuringite Brunsyigite

2,30
Fe +Fe
5 Ripidolite . .
Diabantite

Pycnochlorite
Clinochlore

. . Talc-chlorite
Sheridanite | Penninite

4 -
3
2 Corundophilite
1
0

4 5 . 6 7 8

(W)

Al+Q

TETRAHEDRAL AL

berthierine

Mg Fe
(@) (@)
D8] Loy IS (S5 (g 510905 30 Wiy HI5 Comndgn (1LY S
395555 SaCu IS B3guma 33 ods gy p sy S FEIFE+MY nly 53 ALY jlagei 33 (o
[¥] (59550 ca s 1D 5 (53536 o b5 :1D) S o0 1,3
Qo glocy U5 45 pguinogdl 5 o o (BT sladio (bl p (F95550 Sy IS (uived) (@
(¥ Joguz 31 Lesld)[YI] wcwss | g5 31 o oy

.4 .5 .8
OCTAHEDRAL FE/ FEsMG)

‘ﬁd.wl.oo
ob.o.b ‘_gl.Q‘s)lS d.cﬁw 9 wg—u G;LT W n)LmS ‘o)lo W}..: Tl u‘)—«.& » ‘) ).uia U")"w'“’ ds Lm)); 05)3‘
ol oism ,sLs MOIMg+Fe) 5 Ti e olul 52 [YO] e 5 s p [VF] 0yls 65,k Li5 s o]
bl sl (Swluogey bulid cwyp jolateds by, (ol 50,8 @l A S Jloges 9 (F Jguz)

g S Lod 5 (gl ol 5 ile do 0 VY miwles pl cds il oo slgainy Lol S £ U T olo,lus 3 el

10 . Henry


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

A OIS Jled LB ol Slelis ) sl iliae o,5 0 555,50 olas g balSie sond

Jgey® 50 0ol dwlors slaps! dlaws (Ti jlade ) Aoles jo [YO] cel ol slales gy ol 5 sl 4> 0 £VY
ey B il )8 slctan slod Sl (el 5enST @31 VY bl 5 e (apfu) o Lsle

g on 08 CyesS 3T Zil A 0 QAT L OVY o (A SS9 ¥ Jgaz) g, 90 0 a4 0nlds
0uh (omy 1 SBCU gt (miwlos gl 9 X(MO) 5 Ti (apfu) ,laie F Jgux
ol ulps 3 Jgayd ol pon &

Points v VY v Ve vy
Ti (apfu) YoFAG | JYNF | YOF | Y E | Y
X (Mg) JENY | GJEYY | GJEVE | G/FYe | /e
(3 S Al 4 ) L AYY AN vy VY AAY
Coefficient Value
a -2.3594
b 4.6482e-9
c -1.7283

T = ([In(Ti) - a - ¢(Xp)’/b)***

0.6 ™o
N P = 400-600 MPa
~
~
0.5 — D 3
- 800 °(
0.4 7
EREE
0.2 —
0.1 —
0.0 T T T T T T T

0.3 04 0.5 0.6 0.7 0.8 09 1.0
Mg /((Mg+Fe)

() Jouz 51 bosls) [YA] axllia 3590 Glacas g powilios milod (bl p boopa sbd S A S
50 el 00l g 3 aliBee slalos jo SIS 50 (! Kp o [Y] <,l8 5 s M/Fe o &L 54 JS 50

50 [VF] 05005 aihie slacbilio b ool ) C5)157 50 o (o 2l )3 Sudgms MOIFE S (3503 ()]
$ev 0ga> glod § S5 g Cadg oo LTy oS il )8 ol ]yl o daslie
s oo Hlas |y ol Tl ax 5o

5 [V sladoe b1y T g waslopy cadsSThl —usid o) (olol p (owslsms Joo Bl & [YA] ) en 5,18
oS 5 bl g mwles jekaieds a5l Bl 0K L b Jow pl 0)lse (g ke [0 a4 Wo,S annlie [V4]
9550 slaz o o ohg by Cudgddes adlhe A [VA] Jow )0 ol oslattul [YA] uglges 5l rb sl
S oo o Caenl YL

g oS il Az o Y VO ples Bogame 90 S Lo [YA] VeSS jlogal ;0 adhaie slacysSuge (eimlod

O Gl s bl (glahs gloa s ¢ 81550 waled 4 axg Lol o 5 Sl >0 0o TO


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

b a3 (s slaaiily WA il 5l ) oyl ) al> AY

(sl oy ool ,25)
e FEO=+[AA-+ /YA 5 NaO=VA-V/S (sl oy sSuge ol ol joly Coliys o JSi055 slocysSasse

(S5 asSnga ool Wisdh oo S4S) (SCalS | olyap 45 el (55 SlaitysKngo & Blaie oS (slales

Sld FEO=Y/Y-V/Y 4 NayO=+/TA-1\/)

(] Haji Qara metapelites 8750 o

O Cardigan Metapelites

Mg/Fe ,,
ol 390wl ousls A Ulo jud (5508 55" ke gLy lio b a5 < )yl5 pl 5 cad g MO/FE canns & i
ool cawsas KA=(Mg/Fe)gr/(Mg/Fe)st akaly 31 jLics! oy g [YV] &gl S 51 solisiw! b alos 410405
(ol [Y£] 31 559055 srosls o [Y] 51 coy5 ) Jouo 31 i g (sodls) omwl

MgCel

i

/ ‘ f— s00°C
/[ H—s00c

{ [ —a00c

- —300°C
|
|
2 |
I.;

\
;'P\_ N\
[
Ms Pg

[¥a] i SlalSs0 (glgmn sl g05 Ve JSi
dolee SoSas [YV] 9,40 Co S &)l ymam o s

T(C)=2133AI"+175

IVCE TR IDVIRAORS SO (R B PO U tET I GEY TR ISR JECK JE
Al dpwloes o5 ludaz 0 YYY U YVO 0 dghie glocy IS ol Ol > az 0 usles ey ol 00,8
(Y Jso=)
Sl Edgasiiol 0)lud; )0 laSiw (ul (62513 Sole LB (2l slacunslln c)l5 50w mul slas)
bl g Cdandal o)lus ;) B oodig, i (595,50 0,0 o)lal aliee pl 4 5 CSgm mwles slacols a5

anal 15 5l Az yo £r00+) Cusm [l piled 5 (o5 ilo 20 4 0) S~ 5 gla zminles


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

AY OIS Jled LB ol Slelis ) sl iliae o,5 0 555,50 olas g balSie sond

PTt ledbl SIS cpl [YV] 0,5 o0 &ype Cudgm 5l 5aiS C6,18 (9,0 o ya5lS aujer aS cpl 4y axgi b 093 oo
Sl Sy el ol (Kae S i) S o 3 0 e 053 355 oS5 sizeilaie i 3
O b )8 ool o atie undalie 090 4 azg L [YY] 0,8 18 sasie alugol
Jols sles 5 (A JS2) acudgn f’?’“"l""-' as?‘;"‘“"L‘“‘) Sh el uL’*"s" L—*’-‘-‘ sbales 5 0als o B slSe
ol F il a0 Fov sgam 1) b Sw ol )0 0ul &b 565,50 sles zol Gl e (A ISD) Sl ad )8

5 Colorlew )5 L colid o)) RLE Jled slacibilio 5l (grsy el sl 2 [V] (o005 iz
el 00,5 diloes HLelS FIO 1) [Lid o 5 gis g ol F Ol A 50 FYY B OV Y sleo (el audg il oS
Byls o )lal asdlaie j3 (So5,50 sl 4 ool ()

oz wge LYO] AYVE] ol QLoLS O b Y/0) o5 slolad asls O lwginegl] a5 cojgllal fusias
095> 5155 sladleol (5,1,8 8555 5 JoSid @ 4z i b &Sl ped Sl (G55 50 wnld (b s jlas als
Sialdl S s [¥F] s lme S 50 e dlSin 6,8 50 o) 0, a5 3g1 sk ol 2 Olsies 2,
Bas g ,lad o S5 cpl LSas [Y] wyls SwilCa0 oS s 5 oS 5 wlul sl 48§ & jg0 &l > am o
slaylad o (S cul ady s Sas o LSJ'K)?L" Jole Lo Gl b s Jloiol ayg 48,55 & 50 0L
s3> 5 5 Sasglail sgzg ilsS slaleol (SuisTy 85 5 S slal po Sy o) el 035y Ay enlie
Cewleal pl p gaall dalais jo loci 8 sl ulisjea

ey Wl 5 (358 805 ysa S 3 Wlgioe (b el L olyan) Leo il ol Sl Jloio &
JLad o Les bl sl (el 1) (93585 0055 G 0929 (g o0 alilaie ;o oS )5 uld )90 S92rg 4y azgi L il
5 )5 S lbpn & ) s 53 (slenl 35T (slocKin el 285 LI s (L il ) il
[FV] smoiso &5 (oS SuigiSS 5 (ljosS aial,d b eyl al o 0m oo ol Cummty |y ily5,8 yomns
A0 5l Joe sl sl 5o aSilg e (825 Sl S A 5 5390 sbrodss (S sl el s
Sl K 53 (b gy Sgee Loy g 50 albusSge 0d) o e (Jpglme (595,50 ol algs
(e JS5) ol 3L, il &5 B0 oF0+ sgum b sl los 5 conl 55,258 Mg g Fe 5l bayT oS 5 o8
dgud o0 0 sl ol e dbes iol33l b oS conl AIAI-(Fe+MQ)Si 5 Na-K wwl> Jaloes (slyls st IS
il e Tl Bas e i sbes o Jlte sl VAT e CasSage Jloal oS5 4 s
Sl | Fogame Hlo0al Glaptanes ;5 CusSuge el Jsloe 078 (pizes il plalS cuiid
JSgas 53 0 owyyt SCasSasge S 5 [TA] el Loy Los Lialidl s yo o 5Eb, Lol ol oy juie
4 bgyo Wlgi oo o] oS 5 028 o5 Dlidd 595 o0 )8 Cads b mCusSuge b g9y 2 el £ S
oS 5 oS wlamsls zis VI (FE¥ ALy g S, dilhe 50 o Coiidsd bhSis 0 bl piumw o9 jlopal
Lyl s o LS samoplis Jlws! slacosSuwge cidz ;o Gl oad blake Cujid6,8 Comdy CogSwgo


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

b a3 (s slaaiily WA il 5l ) oyl ) al> At

(o35 oSl psle a,55)
slalogy GlacosSuge docuiids,8 il gwyp Glodiged 0 aiis LIui86,8 4 Cud JYL S5 50

sbj.MJLSA odud leSLa\MASM

a0 leacgee @ YU d> o owlis SIS ldcgomme o (595,50 oS oaaSly asso U b

G ;5 gy elie p0 a5 Sl GanlE (o)l 6;F 0N (SESp (F555 el Jolate (g0l oy
SPF S Oyl Gl b plejes 5 Gy gl (K05 50 Saw 6518 L YY) wese &) (G55
>l S s @l ml a0 S50 e 3 SIS was e &) S (B 3 e 53 og )0
S gSargot IS G Connd o)l )0 Sl (g5 (ol S degeme (n S glate el prn St o)l
P (WY IS8 g w55 b LB (2l lacecdlee S, slac IS [YF] el 5058 5 (<a3:9)
C Y JSs Jloged ;0 aiiwd (0 ¥ JS5) 555,58 slaca S g5l FelFe+Mg ol 0 ALY Sligs jloges
ool IS dsgarme aiied Laugie JLid o5 Lo 5 Al 5l i slaceblie clocy,lS e Il g5 clacy,l5
Lid 5 Jyane clacalilie claca S ies | gg5 claca IS witen MS+QZHPIIECEIPY oy IS o5l b ol yan
o)y Ko g y3 BEEGIESE L 5 o5 slos Siww slatigas o BEGI L dacy IS g5 ol oiis o8
Ol oSl graal ojlus) Con ay s G 0yl 51 (355,50 A y0 (Rl L g so (8ly00 cudguio]
MG 5 Fe L oy ond ooy sbaa i JLanlST Codge 45 aSleo] 51 [YY] 59 a0 00938l oy, Mg
Ll S cnl (@ Y JS8) s (FE>MO),Is maseie 5 (21 5 | gsi 5 e I cnl gy cul 51 sl Al 4y s
e oS lad g Lo Lulid s (Jgere glacebilie Bine dagsslS mjs 5 olien Sl S acgerme 4 4z g
Ol led 5eSile &5 Canl 00y (S95,5 lraasiine I (Alsg) deie S10) o p 5 SIS SRS

Dl ge 005 (et 3,5 il A 3 YVO 5 YV sg0 o S da SIS

iy slo s 55 Sk, Tl srminles (slaosls iz 3 o slS ord 5 polit SIS s 28L y,

S S LS o e G Hpar ol B (2l lacundle S5 50 ey g (o) (Foslme
2555 glaslas 51 S 5o g5y 65k ofsS Wl e (L likiwgingll 5 S35 gy l) G55 50 e le
Ol 0938 9,1s o Ll e, iy (595,50 Sl ay g el alez I ala sl LS )0 Cudse S92y il
SBLEg> p dgee LA-')J’-' 5 5185 JBol b slacusSwge oy s cdYs w09 Jlosel pp] oS s
5 CagSge Jlonl oS5 b aS ojls gjslre (G55 50 slas; 5l colSe wzajallail 5L SLS 50 (S sages

G5 LS 5 45 0 G Gt o)l als e o S 5l daca IS )l s Jol> slales

el 00l oy S jo Sy 65,50 olas, LS el Cavdas slales g oS 5 (b Lalgy ey 58


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

Ao GELE Jlos B ol olelis )| clacanillos co,)5 L5 b55,50 olas, 5 bl copds

S1oyud
Cigles Glacules glalais slady 15 sl Lo 6, 5en (sl (GlodT & K5al olKzsls) ' o5 olegs i57s 5
Wit Sgupn 1) Alae coaS lasllas 4 als pyize oljgls iz ep g il JRiils (g,0ld 5 lass
r"-‘)bi“‘t-“
&b

1. Perchuk L.L., van Reenen D.D., Smit C.A., Vankal D.A., Boshoff R., Varlamonov S.M.,
Tabatabaeimanesh S.M., "Isobaric heating recorded in polymetamorphic rocks from the
Central Zone of the Limpopo High-Grade Terrain, South Africa", Lithos, 103 (2008) 70-105.

5SS Ay (Gl ittt iy o5 lizsl 60D GIGLLT 5 Sl (slocuily T3 i35, «loldlp S| (e Y

(s Cewd 43) ol olKzils

3. Thiele O., Alavi-Naini M., Assefi R., Hushmand-Zadeh A., Seyed-Emami K., Zahedi M.,
"Golpayegan quadrangle map, Geological Survey of Iran", Tehran, Iran (1968), 1:250000, N.
E7.

4. Nadimi A., Nadimi H., "Exhumation of old rocks during the Zagros collision in the
northwestern part of the ZagrosMountains, Iran. In: B.C Burchfiel and E. Wang (Eds.):
Investigations into the Tectonics of the Tibetan Plateau”, Geological Society of America,
Special Paper 444 (2008) 105-122.

5545 Sme SBLAIS| 5 i e ol (Do aalid e did dgmans plysy Sloy L phezme (MYl G O

£ ol a8y ViV w e (\YAY)

b Ol opiz) dipo dibie Sigish 5 (spitarduwgiliylio (sloKiw ondsly 5 (Sislary Al plpeeoliiond;

OYAY) ()55 i yde S oKl o6 550 Ay Mb (il (S olSEasls 4 0y (5,5

oSsils (55 Wl (35l = 4ige) (Mo Gl ~giios digy 3 555D SloKi (Sislyyly om0 Y

OYY) oleisl
OYAY) (58 Same SllasST g cwlids e losbo ol oalicd mas o e SLSBT A

9. Perchuk A.L., "Formula: an spreadsheet mineral calculation (xIs) Moscow State University",
Moscow, Russia (1995).

10. Yavuz F., "Evaluating micas in petrologic and metallogenic aspect: I-definitions and
structure of the computer program Mica+", Computer Geosciences, 29 (2003a) 1203-1213.

11. Whitney D.L., Evans B.W., "Abbreviations for names of rock-forming minerals”, American

Mineralogist 95 (2010) 185-187.

11. Thomas Theye


https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

b a3 (s slaaiily WA il 5l ) oyl ) al> AR

(235 oS8l psle 4,23)

12. Barker A.J., "Introduction to metamorphic textures and microstructures™, Chapman and Hall
(1994).

13. Barbey P., "Diffusion-controlled biotite breakdown reaction textures at the solid/liquid
transition in the continental crust’, Contributions to Mineralogy and Petrology 154 (2007)
707-716.

14. Bucher K., Frey M., "Petrogenesis of Metamorphic Rocks", Springer-Velag (1994).

15. Deer W.A., Howie R.A., Zussman J., "An introduction to the rock forming minerals", 7"
impression, Longman, London (1991).

16. Foster M.D., "Interpretation of the composition of trioctahedral micas", U.S. Geological
Survey Professional Paper, 354B (1960) 1-49.

17. Guidotti C.V., "Micas in metamorphic rocks. In: S. W. Bailey (Ed.) Micas. Mineralogical
Society of America", Reviews in Mineralogy 13 (1984) 357-467

18. Feenstra A., "An EMP and TEM-AEM Study of Margarite, Muscovite and F Paragonite in
Polimetamorphic Metabauxites of Naxos (Cyclades, Greece) and the Implications, of Fine-
scale Mica Interlayering and Multiple Mica Generations", Journal of Petrology 37, 2 (1996)
201-233.

19. Hey M.H., "A new review of the chlorites. Mineral Magazine", 30 (1954) 277-292.

20. Curtis C.D., Hughes C.R., Whiteman J.A., Whittle C.K., "Compositional variation within
some sedimentary chlorites and some comment on their origin"”, Mineralogical Magazine, 49
(1985) 37-386.

21. "Mineral Data", Berthierine (Fe2+;Fe3+;Al;Mg) 2i3(Si;A)205(0H) 4, Mineral Data
Publishing (2001) version 1.2.

22. Rivas-Sanchez M.L., Alva-Valdivia L.M., Arenas-Alatorre J., Urrutia-Fucugauch J., Ruiz-
Sandoval M., Ramos-Molina M., "A Berthierine and chamosite hydrothermal: genetic guides
in the Pena Colorada magnetite-bearing ore deposit"”, Mexico. Earth Planets Space 58 (2006)
1389-1400.

23. Zane A., Weiss Z., "A procedure for classifying rock-forming chlorites based on microprobe
data”, Rendiconti Lincei 9, 1 (1998) 51-56.

24. Henry D.J., Guidotti C.V., "Ti in biotite from metapelitic rocks: Temperature effects,
crystallochemical controls and petrologic applications”, American Mineralogist, 87 (2002)

375-382.


http://link.springer.com/journal/12210
https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

AY OIS Jled LB ol Slelis ) sl iliae o,5 0 555,50 olas g balSie sond

25. Henry D.J., Guidotti V.C., Thomson A.J., "The Ti-saturation surface for low to medium
pressure metapelitic biotite: Implications for geothermometry and Ti- substitution
mechanisms"”, American Mineralogist 90 (2005) 316-328.

26. Chamberlain C.P., "Metamorphic zonation in south-central New Hampshire", M.A. thesis,
Dartmouth College, Hanover (1981).

27. Thompson A.B., "Mineral reactions in pelitic rocks: Il Calculation of some P-T-X (Fe-Mg)
phase relations", American Joumal of Science, 276 (1976) 425-454.

28. Keller L.M., Capitani C., Abart R., "A quaternary Solution Model for White Micas Based
on Natural Coexisting Phengite-Paragonite Pairs”, Journal of Petrology, 46 (10) (2005)
2129-2144.

29. Guidotti C.V., Sassi F.P., Blencoe J.G., Selverstone J., "The paragonite—muscovite solvus:
I.P-T-X limits derived from the Na—-K composition of natural, quasibinary paragonite-
muscovite pairs", Geochimica et Cosmochimica Acta 58 (1994) 2269-2275.

30. Coggon R., Holland T.J.B., "Mixing properties of phengitic micas and revised garnet-
phengite thermobarometers”, Journal of Metamorphic Geology 20 (2002)683-696.

31. Cathelineau M., Nieva D., "A chlorite solid solution geothermometre, the Los Azufres
(Mexico) geothermal system", Contribution to Mineralogy and Petrology 19 (1985) 235-244.

32. Lasaga A.C., "Geospeedometry: An extension of geothermometry, In: S. K. Saxena (Ed.)
Kinetics and equilibrium in mineral reactions", Springer-Verlag, New York (1983) 81-114.

33. Plank T., "Magmatic garnets from the Cardigan pluton and the Acadian thermal event in
southwest New Hampshire", American Mineralogist 72(1987) 681-688.

34. Bucher K., Frey M., "Petrogenesis of metamorphic rocks, Berlin, Heidelberg", New York,
Springer-Verlag, 7" ed, (2002).

35. Miyashiro A., "Metamorphic Petrology", University College London Press (1994).

36. Shelley D., "Igneous and metamorphic rocks under the microscope”, Chapman and Hall,
London (1993).

37. Kurz W., Froitzheim N., "The exhumation of eclogite-facies metamorphic rocks-A review
of models confronted wit examples from the Alps", International Geology Review, 44 (2002)
702-743.

38. Ernst W.G., "Significance of phengitic micas from low-grade schists", American

mineralogist, 48 (1963) 1357-1373.


http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Akiho+Miyashiro%22
https://jsci.khu.ac.ir/article-1-1842-fa.html

[ Downloaded from jsci.khu.ac.ir on 2025-10-30 ]

b a3 (s slaaiily WA il 5l ) oyl ) al> AA

(235 oS8l psle 4,23)

39. Monier G., Robert J., "Evolution of the miscibility gap between muscovite and biotite solid
solutions with increasing lithium content: an experimental study in the system K,O-Li,O-
MgO-FeO-Al,0;-SiO,-H,0-HF at 600 'C, 2 kbar P H,O: comparison with natural lithium
micas"”, Mineralogical Magazine 50 (1986) 641-5.


https://jsci.khu.ac.ir/article-1-1842-fa.html
http://www.tcpdf.org

