[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

YFAY Jlo o) o jladi ¥ ala alaa g 1 o883 4 gle 4y 5

Oas B a5l Albala 38 (5 Al S anai Lala

alra 55 o8 ;e (pall jaa
OlaaaY aal g bl A ol 1 SU dma

(VLS

D A s pread ) anl sead ol s (s B E csin s S A 30 K 4

B Al e a4 Bl 5258 alid ey GBS e )2 4gillals (slae S Aald) 48 () (Ll s sl
3 S5 s a0 5 g el 3 el 3 sl (IS bl il 3 i adkaie (52 () 4nli S
2l ) o8 (S5 58 s Se Jald i Wl JA1a A dsii 5 23 9 ca o Cig g0 )18 ) g 4y 4S
L) s g sladig ) 5 sa slalibil | atiua QIS (5 s e a8 ol laKin il 5,800y 5,8
2l 1) O calida (sla Ll 5 G (S5 B« (laasd i sl Jasad 3 Gl Jilie 3 sl jualic
a5 GuS e Opsall 25 1ax 4S e i K 0 S 5 (aliasd 55 (slaedls Aulia  2S
Rl st ) Hshy 4 aagi bl san R () it slaa i alay) el 5 ale sLelle i
i i p B ailate () Amli S OIS (sallle G ) 4mli S Ol 3 O D Lol 023 (e
G O 355 L eadl Las Y od A Gale (o il A g (B3 )5 8 ) el (B Gl Ly lactidy ) () 43 Blatie

220 D s i slaeda s ey 0 2 S ailaie (383 X ju padi

-

4adla
aibaie O Cad 008 48 R (g B 2 pE Crsin (5 e slS AC 3l g0 Bl g 8 ek (a3 dihaia U
’ ! ’

Cud @y JMad FULYOE e slagmse s JE,8E4% YO LEAT 00 i ia sdsh On s2siaa
Sl 358 B R Jlen 0 s shstse st Balal 3l Baal a5 ulidigpe ) (38 Jlen s x5 (VIS
o ) (A K 5 8 Al s 40 4S 210 dsa s (s sin - e dled i L (s ) s slae S 4S5 S
Sl 58 A i sia a5 4S a2 Sl 0 58 4 ae S 435 ol O il padledi e s

LSl avildal
adlaia () i) anadl JWB ) jae adlaie g3 4y SLdAla aa g oulidaia BlsT ) an Kaal 5o 5 4als

Csin L O Ahie (@ e ddled o S

Crny At _S e IS (5 s el 3 sl IS 0 K 2 s l8 sW 0319

VeV


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

Y] Baaie 3 a8 i sin - e dladi iy 4S 7 o Q& L Ladihaie (4 250a

SN shiae (s iR dpes ) Slaa i 5eS ) 5 eas S e O Os) ) s o A ki
e U a3 gl o s [Y]a00 e Yeeee dgaa ) Jieldiia adhie G 0 s K
catiad A0 Cp iy Jailie ailaia (50 o slacKin Jg ) puals

Cod Y 3l i Clkdia )3 4S el 55 (<l

o8 LS 3 181 5 05 i Sl Sond 53 0o aBin )l o (38 48 (g ) 4l S (@
Gl A (8 K in ) seds 0 AU e & 0Ly Jlaial dg o il cai o ) 8 ol s

_J}J‘SAJMAT\GJSM‘}L»JJ\&A

Gad Gl

Glallae 5 Sllae aladl Ly (B8 55 s

O3 lacSan Bl ) ) Gada )3 5 Sl a g ye s 5) (Bb (5))20 43 50 ¢ saa ()
i (o Gt slate 4y sl s s b Hlai a5

L) LSS s J acl L 8 85 5 ooy n s o sSos Sae S adkalie aag ¢ a3l (@
L 58 W sae g ) Ol 5 (seld A ) e hia gl 58 il 5 S el & ) saliil
Sl ) i sad o Sl b laa Orinad 5 Ll aud i 5 K il (AlE ()M e
o 9 O (Alaan O Hh Ja 68 XRD 40 )2l i s sk je (g 4 (Sl

_M\adﬁcM&AJJ}AMWJ&FﬁQLﬁJ\ 35 e lalllag ) salaind cLs\‘UIAJt\S(C

dadlaia )l sLKiw s aidld
acin 3 4isai VY daad Cilide slacgaidida ) oaliind 5 el 65 sl sladl ) slaie 4
500 oY B 3 ) 5e 3 (Vdsan) Bad (isha e s 42) (lband 4 ja0 Al Gy ) 4nli S 3
Al )KL (il SIS saidide o 5 4S) QAPF 4l slacabia ) soliiad U jiagd (i)
Y san) ) Caned 4y 'Ll 5 jlai ol ) ooldiad L W S ama da ja e 1) (g5 o a2 £

2 55 e @l 5 Pl (5 5 ) Lo sai ot 4S 30 K (adfia PeA Qs dulaa by G

\-Point counter

YEA


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

(S s ¢ el (pal) Hrua O B a B ailaia 50 ()4l S i LSle

5 Ol (OnSom  PS Pl ) sine bl p 3 (258 LKL TUGS sladsasi (s ol il
e 5 )R and (Y JSE Gildaa) il ) g8
434S ol lband il whu S ) el (saiiide 0 S sle x50 oY sLACREL 3 5e 2
Siom oY Siu ) i IS 4 slagsan alde 25 ead adlal s idle 5 Ll sl e
5 oS (YISO AT s ) o4 (VA 5 ol (Shand Glgpaiaih Jald adkaia
Ja 3 s b 3 i sl 31 (53 sl (£52)(139Y)cpsnidys 5 Gl L (13Y) o_Sen
i I ¢ 53 ) adhie s b Al Jagal i Gah (0 SE) bk Gy (VAY0) g
0% 5 ST asana 53 lajlasar 3 (S 534S ) e et Gl L aS Hy s T 4isai 52 )

(2800 B ST o sina j0 Son Jlasa

= > S = > - < > - o I < =
w2 - - - - - - - - - = - =
g
4 (=] — > - - - > < > < B o -<
D E = = = = = = = = = = = =
-—
1
. > < > . o - o - - e >
e < o E s & 5 ES s = by E & =
g = =2 e £ 2 = L = . x £ =
. = =
D
q <
R —_
- — o - < — =< 3 = > - >
J} % S 2 x = = = S = = = = = =
w;"' ,?) 3 = = = = = = > = = 3= =
B3

VA
oY
Y/o¥
I
IA¥
Y/A¥
s
\/TA
¥/¥4
0¥
\/Y

K0
10

Na,0
M
Y5¥
Ao
d/Ad
¥V
I
Y/AY
VAR
Y/04
¥/¥e
/ey

Al

41A
Yo/TA
fl
Y
VY
4/5A
¥
\Y/TE
AAY
VY
Vofof
WY

Ca0

TiO,
i
\/7d
Nz
¥4

/4
VAY
N
A7
Y/
M
W
WY

Sl 5l el palic ol
Glada ) U sLaddgal) gk e

g0

V¥OF

A7

YV

VT

¥k

I

N

]

Y

¥y

/50

AN®

N
I 9 o > o 1 o — o - P > . o <
EN 2 = 5 =3 s e b s 4 = = 2
- s = 2 = = = = = = & <
% = o o = o= > = <= <= > o >
& .
W
\4} R
7 3 S < = < - * o - < - - - —
b | =3 2 freg 5 z = = 2 =
T RS = = = = e = = = = =y =
%) 2 = b = = = = = s s s s =
.
.
-y
: 1
j’ ) < o < < o > . - > - > > P
3 (e] s = = ot = = = = = = = >
’ = = = = S = = < > = N = =
= b =2 b= = b= b= = = = = = =
b
A
b
. A
~
- — < > o — - — - <
+ @) - = = = ey e - = f = =2 2
=) < = = & & = = = = = =
<5 el fom > o S = o= b P o= =
B wn s = = e s < - = F- =
.
W
Ly w o o * fand = * o * -
%s = = = — = = = = =

\ -transitional basalt

Y4


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

Ops 8 o B dibia 53 g ) 4l S ansti Ll

V9 4 350 W0 dd 3 5a 3 Adigs e Clasaal Jles ] ) a8 dplaa - Y Jgaa

sl
pUs
- Or Ab An Le | Ne Di | Hyp Ol Mt | Ilm | Ap (%An
o jlad
e
H4 Y/ve YAINA YNy - Y/nY Y./0A - Y¢/A4 £/Y4 YNV VY oy
H6 4/0 V4/¢A Yo/AY - Y YV/0n - 4y ¢/ov YNy VY oy
H7 AN ou/Yt Vet - IRVAE YY/0N - £/0t Y/\e \/YY Ay i
IS VY YA/RA q/ve - \1/0¢ Yv/4e - V/VA t/0 Y/to V/EA v
16 £/ 1a/¢Y VY40 - Vy/te Ya/vv - VoA ¥/¢4 ANy \/RY £y
19 £/4% YV/0A YY/o¥ - - RV Yy VA/ER £/e¢ Y/ee (A oY
I]2 YY/M4 YA/ME 7 - Y/ut 4/¢1 - VAT LA \/eY A YA
IIS* ASA 1/ Yoty - A YA/0% - Vy/0 Y/ov V/AY ey AY
h3 VAR Yo/t Y1/6A - Y/n4 VA/AA - VV/8A o/ Y/av A X
118 Y/¢ Yy/en 1Y/8A - YV v/ov - a/A Yy \/ve A Yv
h6* Y4 YA/VA YV/EA - o/tV Yy/ov - Va/ve 1744 o/\ Y V/EA £9
h4* - - Y¢/AY v/oo £/ro £4/7 - /Y Y/A YT Yals Voo

ol o3 jlad oLy 3 odliiad L W AlS ada dayd jlaka ¥ Jgaa

LG-J-."S JAC\,{J)\,}‘ L )
Plag | Cpx (0] Hb | Biot | Op Chl | Ap
45 gal 0_jladi B> TR
Iis 04709 | ¥Y/YA - R AT ETLYY | «/Ae 04
hg Yo/44 V/EN £/0) | e/ Y - | v/en - - oY
hy Y¢/ed | VY/de - - - Y/en - - ¢
| Y §Y/Ye | YA/AY | VY/te - - | &/VY | Y40 - T

@fthos olatabad
oo Cheshmabar .~

Yemchashmet 7 -

@Adotan N S S
“JDashtak ; YergIgNd o
T @0 ghorg g Shakhdar ;
. TR St Sai®..
: i ~ wSadeghabad
& *- @Nohoh
Mahmood Abad ™ - .

~.._Aghcheghaleh

~.. o
Kisajii®- -~ ~ -

uhl.ﬂ)\ 5&6‘)30‘3\@)&54&@4Jﬁmm‘y(\ IS

\Ou


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

Plog.
(A)
norile Qobbro
« nmtom. 0'"’:&1;?;“ \,, i pyTonene hornblende norite
- px 0 o
s ! - beeri i ¥

OP*-/ pogaiose- bering pyosente ¥ X Px./*\ 1 /l\HbI.
plogiociass - bearing plogiociosd - beoring

pyroxanite 1 harablendite

plogiociose - beoring  plogocioss -beodbhg
hornblende pyroxerite  pyrosena horblendie

WAl gai ala’, 1989 Le Maitre J) (b L TUGS <algiciy (3ub dblaia S 5 oly s K ipdlih Y JS&
WO (52l (5] e (ppad Ay (At g & Kar n) 30 a8l g P ilad 5 95 QAPF 408 g2 &ulia 5 9
A salit g & Gihasdi 4y dagy ya s A gal )

%Na,0+%K,0
7
> K,0 <K,0O
Na,0-2 N2,0-2 5 ,
Trachybasalt | Hawaiite Potassic 3 !
trchybasalt :
Basaltic Mugearite | Shoshonite 1
trchyandesite
Trchyandesite | Benmoreite Latite . } ; i
Y 45 5 e /eSIO
(<) (<)

VAAL Jiagl 3 Jii 4 TUGS sWdsa i (k) Suilsd g sSin (s 2idlih (51 53 TAS a) Sl () -¥ J8&
Gyl S gl 3l (59 5 (g dn cilagealli 5 (@) AT K92 5 Galy gl bl
(V49 Ad)) oula® LV AAS jiagl)

% Na20+%K20

T

vl

10 |

40 52 64 %SiO;
(YA9Y Gsmdig 3 B LY Ava o lsan 9 OSS) (Sl ) s ale Sl sl ‘5J\:\§?U(id5.fb
p U5 Abkaia () Al S SIS g (K curbga

Yoy


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

(S s ¢ el (pal) Hrua O B a B ailaia 50 ()4l S i LSle

%KZO %NazO

“m
4 ALKALIC BASALTS

3 I ALKALIC BASALTS | /
' 2t

: 2
- 1 UB-ALKALIC BASALTS i SUB-ALKALIC BASALTS

]
0 : : :
i ——w

LOW K SUB-ALKALIC BASALTS

T 0 1 . N N X N .
246SiO 54 54
oS 44 %Si0,

(Y49Y Gombig 3 uld®l VAV Cuiga Jaa 1 JAT) SIS il g SIS sl g2l _0 IS

A R

SR b S (s 534S i laoa g a Qe o 8 aihia g i S ol lacSn

a5 b el Jlnd cus S xial pea Jld
Liany 4S ol Jlaie 4) (slo sed 2l ) sa Jald Siins ¢l ol (sla SIS ¢ g 585 S 2Ll )98 (o g s
D iSlas (el 8 Ko 5 Y e Sl (el 4l ) b e e b K ana 2a 2 OA 25
SSan) €5 5ulS ((Ansysd Y S5 L Y e Sl s 4n0) 5 L) DS D o as0 pla
Jald e sd IS 5 (il laaili jsa 4 Cuud eaa Bl 5 gy z =0 LA 4yl )
Crtinad 5 (12 ga g uS 5w 03 JAY Gy gea 4 Lamy 5 23y Glle a8 il (ain ) S sla S

(b san1dsl) ‘slulag 5 3 K cdly o5l

(b)
¢ (Plg) DS 5D (Hb) (510568 2iliij b s gla . 9l 9 5a 2l ) g8 (S g (V 1 IS
XPL (b PPL (a (Yox 2w 3) S 5 (O1) cusal) ((Cpx) s gm siuls

V-anhedral granular

Yo


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

(S s ¢ el (pal) Hrua O B a B ailaia 50 ()4l S i LSle

3 tienysma 32 ey Nz =¥ aer Sle (sald ags) L) mS g slS Jal L IS g S Sa g S
(2t Al Glle 5 280 o JS ) K da 0 Y2508 4S 5 )5k 43 ) (eana Blal ) 5 yVy =0T
CMA 5 2 LS s ym o bl o2 5 s 50 5 oad e e ) Jlde 4y 4S) S 5 D
o Kau @il 5 S L JIS (i St 0SS dep U ladss Wle 48 LS
(Y 5By, R S
ek sl sWal ) i)y lacSyla 5 (c-Y JS8) Gl 00 S adal 5 8 s ) alacsla ) K oy

(Jle s (5 el sla 3l L) ailea <

Sl 93 (G SIS ) g8 gSaa gl - € 9 b o8 Sl b g g SDla g Sa S0 adad gV (S
cep: ©9d ¢ Cpx 2 (S slS ¢ Plg: DS s By ((Yox 2bail ) ppl o xpl o 4 ¥l o
ap : <S4l « Sph: G
Pl e W 5 Anse a5 Y QS 55 L) S5 P ) a8 e sainy JSUES sl SIS ;g 518
9 i b yema g cny/\z = 2'9(:.46:!‘}51.4& o galA 4.1"5\_)) U"“S}_)i."‘}":‘ss‘ ( %71 2 eaa A
S g om O sbiad o0 jy ¢ 94 s ana da ) Qﬁﬁ‘(%\‘\' Jga aaa da b Y Vy:'h”

(A I8 (%0 2508) SU sl SIS (g sxipR 5 5o 3w AR 5 DS

Yoy


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

Ops 8 o B dibia 53 g ) 4l S ansti Ll

xpl (b ppl (a (YOX (olaif ) 90 ol ga Abiaug Ay S g (oS g salSe DS 5 By o sl A JSE
4w AR 5o IR Ll catiia il Sy Clu gl 5 4 Cusd ana Blal J a8 a2 & K

i i 4 it slaa 5 il ) ) &) g
L Lo yis 2ian e BSOS Je jis il sl 5 1) dilaie ool slae IR 3l iy s bl olgal

(3d58) 23 e S cplans) We | ) K dine ) soad il S 50 b IS 5030 2oy CuulS

(Yo X (haif ) (Ce) apmals

posna 33 ¢ (SaA il () s L 5 Qv S5 ) s 49 sl Jabs SIS e Sl Gl (NS
) s b (Dl S5 800 G a4 ) S 5 sl (Fogs <l s 08 S 5L Y Vy = 4T 5 i
S iy S s SIS 5 (Angs Causdo S5 L TV Lhseld 49 b s Lath Jis & ysea

() I Stansslu e 58 5 A8 s Sl Sae s s

L &)

! / 1
: ‘M

Mt g ey :
DS 9 Ay (oS g g IS (5 LAy S 9 5850 Adia ) 3 S 9 Chgal (s ey S 98 Ly ) 3l gl (AT Y 0 JSS
(Yex u,.\lai‘j)j:: ¢ Xp]) <SU s [ g

\-Corrosion Gulf
Yot


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

(S s ¢ el (pal) Hrua O B a B ailaia 50 ()4l S i LSle

Llab 3 5 aties aihie G 5o G 4mli S AU Sau op sl d AL slae )8 radi
sl sadioa gl i 0 (o (5 e 4 s dus 20 e L )y A Clua gad 8 S i
(%0 B Y2 508)aS (L late W sall (o 8K g e Lalad 3 i ailla yy el J) 45 gad o) (Hg 4 a3
dSe Gl We sl (U Sob Gpga 4 calle dan WS 5 pnslS b 30 )< Lla
O DaPh ) nedle QWY VY=YV g s slsse 4l 5 (Sl b Dol
FY 0500 disdd gy ) dasd b 5 am e ad %80 U (i)laie aS 23 25y b Jliy S5 &) puaa

() JSB) Y 5 8 ) 6 U e i) (AR 5 5 b B by Cand (Anisy) s Y ) S

j}lSJ:tj’),l:c(Cpx)(&ubm\ﬂ,\)u.ﬁﬁmm&sul,\djyﬁ\ s Mjﬁﬂls‘s‘gbdd\j\e-\ ) I
xpl (b PPI (2. (T2X ) ( Gl 5 3 Caas) (G) 4ol 5 (CI) S8 54 «(Plg)

1) Ll ana ) a0 040200 sgaa 4S s aea s o L Seal ey Jlad )y sAdsad

)Y VY =0T 5005 nytz =TV RS 5 pu silS 0 gald 4yg) ) iSIas cand e SIS (S 5 5 50S
(Ol redle gl ams PSP Culs Sae J e omlie o JAl 0 5 eas adid Sl 4
il 30 gy Kaw 3 i albad Cpdila Gy K calawd) dan g Lalad 48 S SIS 5 (e ) e 50 )

() \‘d&&)m\ \Q\g\d)u S

a b
xpl (b ppl (a (qu.,amjﬂe)‘(cpx) CrS gumialS 3 S @l JL oY Y IS
\-Seriate
VYoo


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SE S ¢ gl Gl 0 O B a B ailaia 50 ()4l S i LSle

L AS ) JSiie e 0 48 ead S S o Db sladlis 3l K o alae) Ciaid ; @3 Al gal
S YL o hsala gl L S G i la )8 e a5 (Caiia) S ¢ allinn S i S

O Y d5E) S sl K iyl (Ansg) Cuysdl Y Wl g

[P P X RPR PG LFLA [ PR R 3 (W1
S(Xpl Y OxX (obadR ) 5) (sl sy il

Cuos o ein ) DS Dl el S5 (G cJals LS 5 (5 s K il rn ) 05
A sk 4 iy Jlw Glle 594) 0350a) (S5 sl ((Khw aan O €+ 25aa ) JBe 4 5 Angy
¥ s Gele oS b s g s 3 JSle ) TSI Ciman 5 e ab gl S 40 il sk
o Ylial Ja R e b Hsm 528 gdoeonn Bu )3 a5 434S adld o((gladhaie
(Jisosiald 5w ccutiBag 5 NS ¢ (19 6ol IS (sl sad Cun ol s el e
Sola Ol 5 PS5 3 ) sl s Sae cadpd 3l JSile 1B A (@ 02 Sl Jsuid

() £05) (ol ond i an XRD 50 Ja 58 (ulih (AUS S 5 0 ) VU

AR 9 (il a0 ia JAN) A)gw (A na) axadll £ ogi 53 3529 . 0554 (9 gSan g - ) £ IS
XPL(b PPL(a .Y x i )) cul ghlai use

V-Clayton, Karlson 1991
Yol


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

(S s ¢ el (pal) Hrua O B a B ailaia 50 ()4l S i LSle

Ok
~ﬁ: T T IR
a
2353 (Hb) Jiew 2L )98 £ 85 3) J sl (uSe 9 ol ) Crann 003088 (A A, )3 J gl il Sy S 5 - 0 U
XPL (b PPL (a .(°*X 2l )l SY o (F) clbmald B o W AS

S Gl 3 (S5 adlaie ol 53 (e 4nli S G K 0 5 s il S S
358 4 diile a8 g palls G ey 5 0000 S5 ah 5 Jsaial pb (pany (g ATl o] sdal i Ulle
o oseld Arg 3 iShanecid o8 el - gan B L ndelS 5k 4 Wl WS o o Jsnid |4 €
i K B S vy Sl g) 3 5035 YWY =V sbsmadasd ) nytz = vo° d suid
pa Sl (Lsald 4395 L fie o gsae 0 5 0dm SalSee g ) S S ) WSy
(Vo) 2l e 550 b pails e Guin 00500 il Llle OIS ilawalé aii py Az = %0

1121 (am s LK ol 4S 283 e L alaie () 4mli S Y (slacKin (8 85 i )y
() o2y Sl 4 an LK hand (el 6 das g Al () 2o I sdas IS (sLlLa L 4S st
1) a5 jle e pad

0 S5 apdla 48 K gl JalS land Jolad Jla 5o Ko s b e o ol ) csall()
b s 223 (O

D e oS oonslSe 5 3 (hsedd a5y 5 (YV) st sl sme U5 4 an 8 b S g (Y
e W ms 5 50 9IS YV (W55 (5 o 3lail) 2l asm g B 53 iS5y sl 5 S By i o gl
)5 o) 8L (550 (Bead (s et e (33b (ol JAgmS 5 IS 58 (380 Gauai an K4S Mo
ES 5 4 4as Lol OT0S)aSe Jidl 1) Ca o) 4 S lasasase)d0)

AL OIS e 58 ) b adlaie (slacll Jh ¢S g i) 5 g Sn e 5 WS g silS

YoV


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

Ca

Al gad o jla YV 44l Lt s 10 Dim 1m 1m)

=3
hy | ev=yVY $ A o
?

| T =yVY S AX
15 Y }[

Io YVy=oy §? :
A A VAT T

He YW=y VY S % h W% % W

E
Mg Atormic per cent. Fetl+ Fe*'+Mn

il -
p ) ddlaia ¢y ) Al S (ol K 53 392 94 (S LACmS 9 sS YV (s g () - V1 IS
[YF]Y 80 ot — ) gl o) Bl Ja B obrasd quS 5 b W a5 s1S YV sl 95 O B (@
s s a5 cbabaial 3 (0A9Y L1 3 3 ol U)Y AV L3 5 ) AVT T palSl i€ Bula (¥
ALEL gl Cu 3 e sl ab cKiu Gd 52 35a se (S GmS g gl G Gl i el ISk 25a
20 iluaald 5 o sall 4S 283 e LA (VAN (5 H5e 5 5395 ) el L) CIPW i) (b a5 4pmlaa (€
OY/YY 1 ££/10 () abs Blal J) (25 i (imen 5 alies ol (Yds2) ol 25350 o) ) 0
ol Blad 3 Glle o Sl adhie o ) 4nli S Glacd Lo seada 5 LcSin 48 285 gl (2a

RN &L;ﬁ.\ Caad

Aihaia 03 slecKinn bpasdigi3 04 55
SiS e W e Ol sl 4 ) ) oaldia)
L)) agd 5 e om g 5 padidi aihic (oY slaKin obandifd gal & o Jl
(g 5 IS SIS (IS Ja dsm s e (laSla (5 s dn aS Wl ) Clla San g il G S5
Saardifd pal A o ) sAa a4 L 5 ) sy Gl g G ) QSoa 0
PR sl B ean b gl Sii bl 5 8l (5 g 5 3 i S dilaie oY slacKin
Olisadal 3 e 3 g3 ool alic 45 Jaih Lo (slasala aS adl 3 (g caiS padidia | ad g (L8l 315 5 5
D5 g JaSe LS jualic 5 asi5 5 slaedla 4S 3 s e Juals oK idalS
Y GLKau 4S a3 jadde K g s ) obend G st sl sl ) sl L Ul o o
231 g on Albuna el i (VY ISE) 2038 e Gl g 1 (a5 Banad (slaBlada) o BT adlaia () 4ndli S
el 8L (55 o bl Ko s oanliia Lan B 0 25m 5 b 28 iKin (a5 Wit aa ) 0 s di
WGh O ) ke L8 Gy S S panin sy o g S bl 4 O fie Sl

YoA


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

oo U il (sladis) Cnin don g (s 800 (5 9m ) Coni une (sh gend ) Jeals <l g
8L ead il S (sliac) olai (535 ) 45 3 gen 4S 23 8 e Lo s ok () i 4y ) e S

S Sad i Orimad 54 g (YT 5 LSle Lablia) (slaail 8 4y da gy ye 8 K g i ) gl (pads saalie
33 e 4 g8 sl i Ll ciad Wi o 4S5 caiad ol S e slaal SUs (555 Ly Lasala
il 8 o il e ) (i Glisedl 5 rmaa (ki () asas L by g Le il K5 )8
C 23l Caad 53 e g o gl Sl 0 55 43 (s ) e Dl 4S Caud ) gaie oK

D b 5 ok g palas) 5 da 0 g seae Jasal () 52 :FeO+Fe;03/Si0; Ssal
1 ) stia Bkl Galans) 358 e oalie 4S 43 Slaa (VY UISUE) Cand 00803 33 Gl (335 230 Jilie
SWe i Cran 4y 5 il S5k sl i d bali G daal g ad i Grisad 5 38300 L splis 2SI L
G 5 sl adand 43 2 fice Jlased SOl Cran 3 (53 e (i Gle 23 Koe S dandy s
Jeala slaoala 5 8 R 5 iy 28) o dnlie 23l CuiiBla 5 st gm ¢ uS gy e Gaaal) uda 0 ey 8 o IS
1 G GasiaS 5 sl 1) Geof Gl (n e s 8 GLGAS m ) AS a0 LB (hasd 43 23 )
aad ) Jsnidl 5 (Ha  he o To csladised Yuaa 5 G Sk 52 Jasd Gl 1) el 028 Jastia J saial
il Jhtie a5 an 5 4t & S5l ) s

O ol 28l L 1) ldie Gkl cal 2l diles 38 e 28 :MgO/SiO; Jasal
ke a5 o 0l e (S0b laa ) )l sal (2 4S Cud (g a4y Tl i) (VY ISE) 8
At )2 (sl 4S Hy Lhg . Tg csladisad 1) 000 (osd s s )8 e Gusall by G L 0 L2550
oa adl 5l 5 5o

e (EalS Jobe 4L sl 28 b o sl aS) Ja g i 3Lk 1 CaQ/Si0; sl
(VVISE) 29 cadag e (sl 4o Cusd) S gy ilS JeS (G 5 40 3L ) Jlaisl 40 33 8 Jsb 52 Ca

((VVISE) aaad LIS ) al) et B8 sk ) assiesll Al ) S ALO3/SIO; Sasad
e 49) 310 o sdad ade s S DL ) S gy san B 5 uiba ool b Oad as L aliee oy
i By il opall ) 5 o BN Jaia B8 DS L A sls Talh K
(o5 L8la (33 55 s 4S il 03 53 (S g

S8 sl s S k8 Cile 4y Gy Jsha 2 W IS olaie (i) 53 :Na,O+K;0/Si0, 12 84
Cal oailaly sleSle 2 g (il 381 anits 50 5 S ol )3 jualic () €S 5 aae 5 LSl 3l (S5

OV

V-The liquid line of descent

yod


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

Qg\&lc_(\\/ d&...:) &J@Ow‘)@éﬁﬂ&&@ﬁdjkjﬁe}#@w‘:TiOz/SiOzJ“}‘:‘
Gl sadSle 3oa 5) OuS 5w 5 uibia sligecuiaioiud 1l ) LIS Ho jaie o CS 55l

(Cleda Gl 0auS 2l 50 A

Sl (s i £ 55 9 lpandi gi o) 53

pasina 53 (VANY) LG 5 550058 5 (VATA) 5358 (sla lagad 595 () 4l S Cpud lacKan
o) 5 5 IS (slaea ame e e 50 (V9)) Coige Jane Jlasad (555 5 (VA X5l e ol 5 SIS
(O Ad5) 1,8 e ) 8 ST

a5 Sadoasine 53 (et s e slaSin (Y0 JSE )(14V0) Casse Juajlasel 55
At oo SIS K Gl G

G AS o i AFM o8 (50 v o) Al S ol K 45 Jasje slasda (o
AT J58) il e ST LI 503505 (sl (5 o 43 o 53 e LA K

legand: = EXTRUSIVE o INTRUSIVE

Wt/ S
Rg*& m} Tt
10 L
9
040 4% %0 53

% an 2
:][m Wit/
2
1
a .
40 k-1 50 -
%o 4 0 k=]
Wt %Si0, ,
Wt %Si0,

ol (39 dapa BB o el palie aws) 59 e ja &l it gL lagad -V Y S
‘aji.ﬁﬂh.u Gl Ad € ol slain )

AR


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

3
%Na,O0+%K,0 ol'=01+ 1 OPX

3
Ne' :Ne+EAb

3 1
'=Q+-Ab+—
Q =Q 5 7 HY

6
2
" Dﬁ
45 55 65 %S10, Q'
Ne'
- Al
90353 a8 (@ (Y ATA) S8 (D cpl Bl (s 95 p A Albaia () Al S 0l sLAK i cumBga VA IS
(\ " T) &Lﬁ
%Na20+%KzO Legend:
Extrusive
o Intrusive
¢/ Trans -
9 alkali
suite
5
1
\ A , o/ Q
37 53 69 70810,

RELR MydAyJ\dﬂgJJﬁ?ﬂiM@#j@ﬁﬁ@)ﬁi cafiu cumdga -V 4 IS

%K,0 -

. ‘ %Na,0
0 2 4 6 2
3 el b a K00 dllaia ¢y A S Gl K SO g Sy W el =Y 0 IS
Y44y Osadig 3 wl..\ﬁd)\‘\\fﬂ G ga Jda gl I gal

AR


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

M
JELL 5 Casl) AFM a) 8L s 95 a8 dllaia () Anli S Gl sSdu cusdga YY) (S
.(Best 2000 ) oulb3® V4V

adlaia A b sWlalle 35555

5 i Cid e oSla ad i (LaLSe Ltia (3lalia i 35 b (3 sl (S35 5 (5o
Hlle (slagalil j3 533 5 das b 50 sl 3l 4t & il Slallle (555 1 gamr DLl ) e
03 O Al S (LSLa 4S 23 48 R 4aii 5 23 Cusia B laciand 5 (gaay CBLaS 3 )5e 3
G Gaob ) Llle 1 a5 aa 16 438 R S0k slacKin ) (sl gy e 50090 IS o S 4ahia
035l 2sn s 4y e Ciyh 4 3 gean B 5 LB sla) 0 wlen sl

a5 S 5 L Gl s e e (A8 Ggd o) fpm 1 D S slaliie 3 LS W
X8 e 8 OIS sasams 3 Llle o A dilaie (g ) 4nli S glacll L © JSS ayan s L (VY J5)
i 53 ) (=Y YOS Gl il 5 e 53 emla 48 3y pem 3 bl S 58 i S (o
&L (s P8l «Jipd i 8 Jie sd a5 ) sl s sl enriched )oad e iyl Lase S
Gl pad Lo sl b @) gea Gl 3 20k sl Juala L SISV 0oYo (gla LI 50 5 00T I S
L&l (S0 i sead o S dilaie el L A8 L 3 (1 39Y sl ) aia) 53 i ) 4o sLla
sy Hi 5 and /1A ) HiS Mg = ﬁ?ﬁﬁ-‘ Jhe O e 4 2w gad Glii )y 4y
8l G 3 JiaS (Blas) )3 (s CBLaat 5 Y et Jasie Al e 358 3 (o siile Liie b it s
il o K (e ) o Crans 4y dgaa ppse 0 L

Lelle b i e S Sy saLSle 3 i ) 5ia it Sy sl e G 40 ) L) b L

Al 3 a2 bl | A 0 sLlSle 5 da slie 4 gy (Bae oS l&le (LA UI o 4ty JalSs

vy


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

a3 e GLE | Al A 3L Lle S Cilia gad i

a5 dllala 3o (g Al S 3 ga 3 Alaial | Slalla gi 535S g oK) 4d)

| sl 5S¢ oui 1Bl a Jie Sy JANy (S 585 glacumin s o pliilide s GIST glacll 3
Osmbyg ) 3 sdign 0 (e sf ol D 5 slo B ) b Clly sladia a5 Ly ) 5ally 5 sle S8 Jalo oy
O A8 O AAY Cuse Jase 139V

St Ol elidipe j QS 1 Gl )YAAE O e 5 55800 5 1 AVA Ll R 4 by
b ocheipr Gl b wa % i i JSi Gledie 4nlisS Q03 O os (VTAS 3l 0k
Gl 5 (Sad Jlala se ol oad g g5 ) b oo A Gw an 50 (gl IS 8 L0 (o5 e
(YT OS5 ), i al 52 i Jls () sale i

D00 LR 5o ) Cpes ) daals 2 e i a B dibaie 5o () Anl S anillle ol il
adhaic etk diae e b ghad Chga 3 lachdy ) ol el YT JSCS 53 )adl glay ol ) Wae JlE sa A
4 s ye sla odla ) iS Blad 3 ar S Gledlhl s a4 Of sa s b (08 e 0l o)
i S laBin Jhadif) O ) pb g (Dledl aan) S aa s (Lgisil 5 e ualic
G 3 Gy Al S OIS aeatilella (51 s (D2 52 (sla 4) Jae S a2 Shad La 3halie il 53 ()
O o) A o sl Ay )5 8 Jie (SSE e o 4 ) iy lagpe 5 4dkaia

i )51 (LaolBea jA JSE i dy ) sl LB slaciy ) dlayd ) Jeals anstil QLa by 55 38 5

P ptar

l/.l-;/{a 1 1 ]
[ "]
(<)
doad g e b ) gl G i giita Lt 055 ) Ghuala () (slbcol B cilius gl (ipn Y Y S
PI( 28355 ) ) sad g8 siila il g3l () IS o, 2l el eSS 3@ g il IS (38
St B 038 6 il g350 ) Jah ST 5 (5LaBla 3 3 ra 038 Lke 48 45 gE0Lah | ) 05 58 (i) IS
(V49N 650 9 555 9V AY Cgmabyy 3 A8 850 VAA L G 8 g uslay ) (bl )

Yy


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

0]
@

@
\ 4
]
b}
v
A
4
A

HZINNE]

tailedly e P Gl (F toles 4 3 (P b o3 sl (Y bl sLya (A
Vol pdie p A (A 8040 AN (VY ol e 0% (VU Sglecd, (8
salzbes sl l)s e b dle g (Ve iu\-—-,a‘.urﬂb‘g“) e (glas 8 L (4

OLailad) - o))yl Aadas 03 gdaa 43 Al S glacudy ;48 ) ASE Y Y IS

(YFA ) Sag Ao Ol (ouliicpna ) QS 3 4 8 40 VAVA Lalid) )
..\JE‘;AMLEAAJJAMJ\TJA\EMJ#LJBQHJJLAQ%JQ&\ A )

L

1l 3l S 56 OISl 3 ) 4 s 4ials Sy 50350 IS & 55 31 G Al S 003 slacKan ()
AR e L (Cand S e Al 5 sLlle S ) g B s K 4S)

i oad ) S (sLelle (8 i s uiBa 5 S 5w ¢ Csall G5 aa (Y

1L o8 g s ) Sl Gl slackin Liasd slacKin g sm (llle () jaa saile 43 led (a3 (T
S 03y a4

pomelS ) e glme) byl (uin ) B b lagi g 58 ) WomsS sy WS YV Uy aa s L (€
O pos 0 Aighald 5 sl deas Cined 5 Kdw 50 ped b Grall JelS hiaad Jalad (23l
) I G s lacKin o) 3lat 525K 0 s LA K

sl duals ol e g )l 5 iile S ) Al G ) 4nli S OIS glacl) 5l Sy Llad ) (o
Ll SO a5 ol 02l (5800 Y sad Jealie gy )3 0 pdd g dgma L 4S 240
Ll 03 S A 4yl )

prsiileSle Ylaial cpa) 4ntinS la) 53 God D2 Lo JB o33 O 35a e slaiiy ) 85 4 4as L (T
0 35n e o slll Al gy (R )58 ) deals putilelle L iy ) (pes 43 Blaie o S adlaie IS

'M\adﬁwﬁﬁjﬁﬁuﬁ‘)duc‘)ﬁod‘)i&\O&gw}jgﬁ\

¢


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

@L’u

0

S\l &L\\)\.ﬁﬂj\ c@)fﬁ.);&)ﬁftwﬂj‘;&@c_abd.ﬁ,}ﬁé}&)/jichc_e s ﬁ‘)s ‘z.e ¢L5\\j 2)

0a YYY (VFAY ) agdia o sa 3
Sl ulidpa A 5 ) 2 YO Ll K] 0 eS 568 len el ) i zp ek Y
(VYOA)DS o jlad K] o uS
Ga VOV (VYA ) S add LS ¢ 5/l aslisi e e 03 ) Glng 2 =Y
VAN G osa i) 5 55568 Jilse (g0 Sl 55 Jals o o sl A gy slidd (o jc g o) S s 50 - 8
02 0T (VYA ed o8l
S S el 380 Sl ol slacKin 5 L& aea i g gl 5 ) Gy 2 -0
02 0V (VYY) () el sl8iila (o 5a Jase
b aihio il Llii ) 5 gl S (ALEET (slaKins (and 535 5 5 Jalo s o885 i ¢ 5 el = )5 -1
OTY ) O e alae 53 o8l o sle 008y uilia) (558 4l Ly cond alad/ (slags jlay LS
oa VYO (VYY) e ) il Ll (s 5 (A58 80 iy ) slacKin s AL 5 sabodye) g s R (oalpm -V
oa EEy (VTVO) (0 ¢l alaa a5 ol8is ¢ )yl o aniilalle s/ 4alud ez s s Gma -A
(VALY e alae a3 o8 oY S (555055 5 85 ¢ o el e n)s e -4
O g o8y i L (VYY) I ala (LS ) S S 5385 5 a5 sl e s pcedd 5 (o)
11. M.G Best and H.Eric, Christiansen, Igneous and metamorphic Petrology, Blackwell
Science(2000).
12. J.D.Cox, Bell and R.G. Pankhurst , The Interpretation of Igneous Rocks, London , Allen and
Unwin(1979).
13. W.A. Deer, R.A. Howie, and J. Zussman, An Introduction to the Rock Forming Minerals,
17th Imp, Longman Scientific and Tech (1991).
14. A.Hall, Igneous Petrology, Longman Scientific and Tech., UK(1996).
15. M.J. LeBas, R.LeMaitre, A. Streckiesen, and B. Zanettin, “A chemical classification of
Volcanic Rocks Based on the Total Alkali—Silica diagram”, Journal of petrology27(1986)
745-50.

Yo


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

SB s ¢ el (pall yua s 3B o S dilaia ) Cp oy 4l S i L

16. E.A.K Middlemost, “A Contribution to the Nomenclature and Classification of Volcanic
Rocks”, Geol. Mag .117 (1980) 51 — 7.

17.D.Shelly, Igneous and Metamorphic Rocks under the Microscope, Chapman and
Hall(1991)445.

18. M.Wilson, Igneous petrogenesis, Unwin Hyman (1997) 466.

a1


https://ndea10.khu.ac.ir/jsci/article-1-1141-fa.html
http://www.tcpdf.org

