[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

YYAY 50l ¥ o jlad oA ala alas Gy 5 oS o gle 4y 83

Oliidl AR i alelle ¢ g a9 5 58l 9 b om0

Sl sy Sl 3131 o8y ¢l 51 ol sl ol Lia
(i e 058 il aal g (aSlud 3T oKl a3 gana 5 (o (sl

FRTLEN

» .

iRl D) (i 5l o2 Bl () et (5 AL i (5 LS YYD 3 (538 se (il 3 (i 55 4ihaie

56 Juad pa Baas 48 xilasd 8 5 50 ) dihie alie) a3 slacin oulidic San Hh ) cal A8
el b il Jald (Ko calise slaay3 gl i 3 ) e il glacKin a5l 230 9 oladl s
O sl ) G ) Ay (3l (358 (slaSins o s Jalad dy ansd a5 5 sl g ) ey oy a3l (S5 ey il
2 BOUE; some (il dald 54 & )l )8 5383 doap ) (LI iy 5 alaial 248 st (UL U e
D o )l sl slacKin 5 it G sae Sl 4 Ja g e (S gk (slacKin s Ll 5 (5 4als
slaglysd o sl g 1 adlaie ) grg oyl g 5o )R ) acl LT glacKin 2 s el oay dilaia
e )t o e e 55 Laciy el 48 Cad 4 8 ) e (o )0 5 (Sda Jama 53 8 0 Jliadd
sladlla L 4y (el slackin G 23510 553 S gl st el 5 3 5 53l GG 5h (oann
¢ )5S e OIIT il ¢ OIS 63 50 () 1 ) s e slacKin ulal SLS Blalay ailba i x b saaate
A 030 G 3L 5l (lackin 50 a8 Hlafiedn 38 Cpaall 5 e Cufign 5 el (G i<
lalle ol 5 (sled A3 o2y (4l A4S 2T A g dnila (51 1o W saial g (slihaie il (51 la la 50IS 5 30
Gl e 5 e sl o lal jualie )yt o35k 5 AR5 i3 Dl )l 0 Sl
A 20 La B 0l (il () 50 (i sk (b ) (o oty Sk 48 00 (as ) 0 Gl 43 S
Sl o gai ) ekl Ly (ppined it GIST SIS cuale (sl 1o lalle slacKin ¢l 55l 5 iy sl la sai ekl
4 laie 54t R I8 (1558 ol gio il 5ol ) e LI clacKin Jialuiee ) Iapae o23€ laa
lacs aia o aden Ol aS il o2 d oy LacKins (o LS jualie Hlasai il ) 3o S (slacy jail ai S
AU paalie (B2l (555 (s Cinad o) g 5 el sl aalie 43 a5y L laged (gl 2 253 5e

S gy 8 g ans £ i Sl el 1)) IS SIS sLlle J85 ¢ Sla

NS SIS 6o 8 Aala il oy 5ol cansplSl g 2ol slao 5 g
AV/YY /Y Gh AV/F/YF il 5

Zareisah@yahoo. Com

Yvyv


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

OV Sed 5 apalgns oo ) Ly Ol (el sleSan  AaSla 51 S Taina 55555 b oy

03

4adla

O Ak Csin (5 el YYO 0 Ll Hila 5o sa Jlad 5002l (o o LI slaSin
sase YEOXY YOV a5 sk 0000 50N _Ldl e cliaiig o) )y sam )8
o230 J8gilas 5 by B e e oy OLEAT adla 5ol a5 0 lecSiu cp) 23050 iRy Dl (el
B a5y 5 daial 53 5 538 e Ol G50 O e 02 a8 B Jlen D300 3l slacKin 355
Dt S 35, U 855 5a a5 Lo balus (sla UL (513 3 5 duals il ead ol 80 dsa s
IS G paddy adlaie il ) (0 sS5 )3 glodee (5 4S Cul gin -Jlediy s s -5 B0
Gl a ) 80 Yiadal ALEail gl 84S (g K 4y ol iy  SLEaGT slaail by gy (sBAua sa
e (pra sz B Cpua sl 31 it glagile ) (ol A4S ol 03 53 (LSS IS ja [ gemddy 5 o 43 St WSS
D (S (sl 305 s o2 5 VYAl md 5 il e ) ) Blalie e 5o O 4l 5 48 K
Tl asa sy e ) e lacSin gl g i 5 flug )y e 4o (Blaie (5853 03 505s
L Kin Jald Can sil sladifigh . [ V]l () Crasdl 4o (3laie alia 33 (g i il gy G ¥iC4S
E6 L ET 0505l (i 40 48 Sl Cadlin jia Wov e ) i b sl )8 slachsa 5 6ulsl DY smy
5Ly el A8 ol 48 R gam (0 5 (S88 Larne g pa 0 (LA Glag) ) L2 s e el
Aol 55 el Gl )sd s dad g as 5 saul Glag) jsd ena S ) Al O B yae b 8

() JS8) o o sl L () ) A8 50 O A (o yiwd sLae) ) 5 LT () jaa Cumd e
L G aliBitpma ) 4 ([ V] (el 1500 Y0 e e Lo (58 jlea (oulidine ) 48 () S
iy failea ;S 4l [V] Cliala 5 ool b (g (ouiliditpe ) 45 5 [F] gliala b Vo) v e e (e
i) slaai@s 5 lidl 4dhie ) agias dla (ol L ol o gl 0 #SU Ll ulidice )

‘(VJQ)M‘DMTO*A‘)AJUZﬂ\:\"".

dihia Gl ) sol ) 5 QLT cuaga ) IS
Caal 525 ala QLS S b pa (b g

YYA


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

O NSt 5 el ol L) O] el sleSin (8la 53 515 Jana 5 (555l g by (guay 2

50°30

. A \\‘-\y {ft — )7 340307
50°,00° 50°30

Coal 80% 031 GLES O (5.9 g Ol ABlla AS Vo) v v v v ubla by GRS pulidcine ) Addi Y U
(‘*Vnco%b)

SIS 1%
Aisai Vo apaa 54t ) gam (g ot pat adl€lan dali iy o LGS GlacKin 0 ) n
5 2585 Sae sl iy 5 28 4 Lagl Sl e adalie (e ol 025 (5 ) slaes (S
25 (et 4533 EPMA 5 XRD « XRF a5 43 5 il gl S0l (S disad Yo Jalis S
5 newpet <Minpet « igpet L ) 38 a 15 5l Lads sai (sl 43 a3 ) daala gl Jalad 543 323 51

sl sk sl alida LSLAJ\JJAS ) G GCDKkit

AR


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

OV Sed 5 apalgns oo ) Ly Ol (el sleSan  AaSla 51 S Taina 55555 b oy

Gl ansih s hardiny slaedly 5 SALESIL sla oy il i AL sl K
BN _.J.':)\JJJO})_.\&_.QELALBLL'\A).Jb)‘ﬁJ&)‘}i)ﬂ&)};ﬁ@ﬁbdﬁ&.ﬂﬁ&&he‘)ﬁd\)\dkﬂgﬁa})s;m
(o) 22 3 5l Lol gad  leand 4 jad i ) Jsoa

éLLLA‘)Jd‘)\‘gi‘)ﬁiJb)\ﬁ&)}aauugh‘msauuﬁﬁ]‘ju@ RN PIRA ‘)34.5‘_)\_\9
(Gt s Ohidl Aali Head ) slacKiusaee cudly 1 S i Ialatay 2l ajs o calida
sdee (Lo Sl k)b 5 shded abay oy 5[] Jue Lany 5 s Sae iy Sae 55y
35S (OIS il ¢(sMihie Calu U HladSa dan U HadSs cale ) 38 5500 LS sains JuSis
Ol 5 G s 3aS J1aBa 5 i gy o458 g e L) iy oo (U3 ald (S0 58 ks aK)
el sy (slad ) (Sha o2y (0l 4 0 g5 e 2200 458 s SLalS Apiila U J sniel S 81 5o caul
0 oSl LA L& la DS 5033 ) Juse il Cul od g 53 oK o SLaaE slacKan oai Jlu
A e Cu i) 3 ) 5 ) (amy

a5l (sla S 2 g e Jald |y B e (sl IS (p sisdas Cusign 5 2l 58 ol jab 4 (S gy
) Cadiia g Casiled oS gand Jia ] slaaraS) 5l ) e I el Jabi LacKin j0 2 ea e
i i ) oany ChllL P g ¥ JSCE 2 g s LacKin a5 ol slaanus) gla Kiied

WY 4

BUPP VPR UL TVE VRIS T 1 (1 A0 g Al Ly L 08 sl oty YOS
5X10 ) Ll Allaia ald sSia (5X10 ohodl Abhia glacy jail ja
(XPL XPL)

aind gl ) el SLies slacKin sdijlue sla S alaad uS (383 Ladid gy Gaca
sdsas 5 [V] 55300 5 Jsuial (S5 n G AS ) g 55 A g Sae gl diload Cag s Sae

_U_\u\a.\ﬂ‘\_‘l\)\f}\‘“\‘

Y.


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

3 ol (ASla 53 53 lana 5 (5505 5 oy

GELEE

)

OSes sdrden o)l

>

3 Seala i Y s

o
=

]:'.!:"'“_gu & w].' .':.4_'

o

‘.~!.

Bl S Qlas palie

Ll

0

3 H0 Ma ca el pali

O | 901 | € [¥IT | +¥9 | 9LT | 860 | STO | Lve | IT¢ 860 | €ST [ €10 | L90 | €91 wst 120 | ¥2TIL I (4! 864V
T [ 291 | €T | L¥E | 88 | SSE€ | L8O [ 1TO | S¥'E | vT¢ L6'0 | TS | TI'0 | 890 | 591 149! €0 | TTIL I A STav
IT | LYT | 61 | 6ZC | 9¥1 | 66€ | TOT | 1O | 9€T | L8¥ 660 [ ¥SO { TI'0 { ITC | 69T €EST | 920 | €289 I [4! 834V
6 T8 [ 09| 8C | 681 | 6€ | S60 | 610 | 8€C | TPS vv0 | 780 | LOO | 1€T | S9T ol | 6£0 | €6'L9 1 4 [4k:44
6 | 9L1 | T | 88¢ | IOT | ¥S¥ | S6'0 | ITO | STT | TSP €6T | 681 | 800 | 851 6’1 |1 448 w0 | TI'99 1 [A! ovav
€l | 06 | 8T | ¥e€ | L9 | 96T | 9€'1 | 810 | 681 £6'C 6LT | 66C | 900 | €1'T | 8TT 991 1o | 17759 1 01 884V
Ol | #91 | TT | L¥E | LOT | LOV | STT | €10 | 190 [ T19°€ L8 IP'L | €10 | S9T | TS0 ELYL | T90 | 1¥Y9 1 1] 12av
T€ | 8L1 | €T | TCI | 621 | OTE | L8O | 610 | ¥8C | €LT °es | SI'T | 800 | 911 66'1 8891 Sv'o | 9€¥9 1 o1 oreav
L 8L | 8T | L61 | 6L | 9€T | 8S'T | TI'0 e [4% 186 | §9CT | 110 | €IC | 21T STII | S50 | Tee9 I 1) 864V
8 | LIT | 0T [ 66T | €01 | T¥CT | OL'1 | S1°0 x4 e 8¢S | 60T | TI'0 | 8LT 333 99v1 | 880 | ¥¥'19 1 4 av
A S | €| 19T | TII | TLE [ SET | TI'O | 9T | €S°€ 9¢C | VIT | TIO0 | SLT| €8¢ 19%1 | ¥8°0 | TV'19 I 14 Siav
11 | LET | 1T | 6€T | LOT | ¥OF | €8°0 | 810 'l wy Ls I€C | 800 | L¥'T 9T SY'LT | 960 | T6'09 I i4! 1SV
Ol | 8 |OE | I€T | 8L | I9€ | SS'T | €10 | IPT | 66T L8 €l | ¥I0 | S6'E €0°C 96'S1 | 6v'0 | st6S I vi 819V
Ol | 821 | OT | STI | LSY | 80F | SET | ITO | 60 | ¥E'E 0L | S91 | TT0 | 16'€ | 881 v9'61 | LEO | S8'8S 1 4! SN
€1 | 81 | 8T | LT v | 08 [ CO'T | 810 | ¥6'1 Ive L §9¢€ | SI'0 | TTY | TWT 14:1! 150 NN.R 1 4 v
Tl | SIT | 1€ | €92 | 8TT [ 965 | €0CT [ 900 | LI'T | SIT v'S | 68T [ S€0 | T6T | €TII 9Tl 1€T | 66'SS 1 81 LAV
IT | 6v1 | #C | €€1 | €61 | TLE | L9°0 | 1€°0 | 851 66’V s9°s Ve 910 | 869 €l 1781 60 | 9TSS 1 81 SV
8T | 06T | €2 | 891 | vCI | 1€9 | TTT | LOO | LSO | LEE 8Ly | 199 | LIO | e¥P | LOT LETT | 950 | L9ES I 81 [A: 151
01 | 6€1 | TC | 69T | SOT | 88€ | S90 | 660 | S60 | 8LT | ITOI 81 610 | I¥E| 65 16'0C 10 | vis I 81 [Ar:\4
8 TL | LT 20T | 99 | 8€T | 86T | S¥O | SET 16T SE8 | Y97 | 80 | T60 | 80C 86'61 | SLO | 8LIS I Ll 9v
aN| [ aA] s |qa | |107]|50zd |0z | 0N | 08D | OFW | OUN | O | €07°d | €OTIV | TOLL | TOIS | ImoOjo) foquAg | oureu sjdures

[ T0-20-920g Uo 11I'Je"nu>:0Tespu Wwo.j papeojumod ]

YY)


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

“

(Kl o le

G yio

alxs

YYAY ).'J_JLJVDJLQ-&I‘A_\X.A

Y Jgda 4alal

€ 4 1 S [44 V9 33 € € 4 I 4 14 0s1 €T £l el L1 91 864V
€ S 1 S 154 8¢ Le € £ 8T 1 9 S 09¢ 14\ 44 X4 (44 6 STaV
C 14 I 19 1£4 S9 €€ 4 € €€ ¢ 12 14 114 T I 6C LT St 884V
L 9 I 14 01 81 L £ v (4 (4 14 4 ocl € L 91 91 61 cav
4 v I S (44 0s 144 14 € 6C I S S osy 01T 101 811 0T ot ordv
4 L4 1 S 0T 144 61 € (4 %Y 1 4 € 0st 891 8¢ 6L 61 L 889V
4 S 1 S ¥ 9s 0¢ 9 [4 14 1 01 S (1744 0Ll Sit 89 81 It Izav
€ S 1 S x4 SL 134 € 9 123 £ 1 S ot L1 L 0¢ 61 1€ ordav
(4 14 I 14 91 oy L1 1 [4 (4% I € C o6v L1t 98 €9 91 S 869V
(4 14 1 14 ST €€ €l 19 € 0t I 01 14 09T 9Ll Le 96 61 14 av
€ 9 1 9 6T L 12 [4 [4 €T 1 8 S 0oce 14 €9 69 61 £l S1av
T S 1 S 6C LL oy [4 € 143 [4 9 v 0T 6C A 33 L1 oz ISV
€ 1 1 S ¥ w 91 [4 € 144 1 S L4 (1747 0s1 6V 8¢ 81 13 819V
[4 14 I € Sl 64 (174 14 € L4 114 S 14 08 1t 6 6¢ Ll 1 SN
€ 9 1 9 9¢ V6 (49 (4 [4 159 [4 i 19 (174 1€ Al 01 s1 14 [4:04
4 8 1 8 (14 Lyl 39 € € 1z 1 9 14 08¢ bad! €5 oL 81 e Lav
€ L4 1 14 0t S 194 v € 14 i S S o1t I 8 Ly L1 el SV
€ S 1 Y 0t 201 09 14 9 3% € 1 9 01 Le 0T 6L 0T (47 [4: 14
€ S I S | 14 44 61 4 [4 [44 I L S 09T 144! LS 9 L1 L [4\4
£ S I S VT s 0t 4 i LE 1 14 4 069 yLC £01 yil 81 S 19v
qA PO g ws PN D ¥l us n oD EL $J JH D A IN uz (23] 4L oureu a[dures

[ T0-20-920g Uo 11I'Je"nu>:0Tespu Wwo.j papeojumod ]

YYy


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

OV Sed 5 apalgns oo ) Ly Ol (el sleSan  AaSla 51 S Taina 55555 b oy

Gl Ablaia 5 sKiu 3 292 g0 (S g @998 OIS 433 Y Jada
Cuad 48 8 &) g G JaS) 7 slia o WA 4018 dslaa

s

~S s Sio TiO Al2o Cr20 Fe20 Mn Mg Ca Na2 K2 Tota

8] LS 2 2 3 3 3 o o) o) o) 0] 1
b 11.
&Y 504 | 1.57 | 698 0.14 11.2 042 | 169 4 1.64 0 100
g

ol
Losdls | osi Al4 Al6 Cr Fe Ti Mg | Mn Ca Na K Wo | En Fs
s 0.0 2. | s52. | 20.
LosslS | 1.86 | 0.14 | 0.16 0 0.345 | 0.04 | 0.88 1 045 | 0.12 0 8 6 6

Ol Alaia 7 5adl sLacKiu 3 393 0a Jsmial g g Saa (g SN A et ¥ Jgaa
ol 438 8 & ga G as) TP slia o W g 4508 dpudaa

Ll | s | sio2 | Ti02 | A1203 | FeOt | MnO | MgO | €20 | €203 | Na20 | K20 | F | CI | Tow
2
SO |2 |oa |z |21 | 007 | 139 | 119 | o8 | Los | 039|012 | 0 | 9%
gaop | (ER | si | A4 | A6 | Ti | Fe | Mg [Man | Ca | O | Na| K | F | @
o5
=
e | 688 | 112 | 1os | 005 | 154 | 314 [ 001 [ 195 | 002 [ 031 | 007 | 006 | o
58

Ol Alkaia 30 )5 caKiu DS 5D ) Adgad el g g Sae g ASY A P Jea
Cuaad 438 8 ) gua o fas) FY slina o Wy LS Asulaa

bas | si02 | Tio2 | A12O3 | FeOt | MeO | ca0 | Na20 | K20 | Toul e

sy

s sso | - | 2817 ] o 0 | 101 563 | 015 ] 99.94 )

Lo 58 si | Al Fe | Mg | Na | Ca | K | Ab | An | Or (S 558
LS | 100 | 597 | 0 0 | 195 | 194 | 003 | 497 | 495 | 08

bas | si02 | Tio2 | A1203 | FeOt | MeO | ca0 | Na20 | K20 | Toul PEePue s

sy

3 608 | - | 2479 | 018 | o |515] 821 | 044 | 9958

Gy S 538 IS Sl

Lo 5lS si | al Fe | Mo | Na | ca | K | Ab | an | o | (Bt S

oS ss | 109 | 521 | 0027 | o | 283 | 098 | o1 | 723 | 251 | 25

g 53 3l Wadsuidl 5 fsl e s 3 eyl lacin 5o LaciaS 5 48 283 e LS g 5 )Sae 49 a3
ladin 53 Culs Saa 5 Ca S 5l ael b 3OS 5 50 atis (AT 5 ke ) (8 Gam a8 il ) 58
TR I L W X PR B W PR
s 5 s s Saa (5L i ) ey il adlaie Sl slacKin g s (380 et ) shate 4
Sl el K Calisa (slag 53 i) (ol 5 ol o ol 5 st slagsainiahs ) S
ST IS 5 e b jlad ladi sai o jled Cand Culg ) 5 Cunaly oy eCaanaly ey jail S) 5 ey il o)l
ol padde ¥ JSS 50 Jsaa 52 GCDKit s Minpet sba ) j8la 3 uld o Lads sad (g2t jlase

Sl

Yy


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

OV Sed 5 apalgns oo ) Ly Ol (el sleSan  AaSla 51 S Taina 55555 b oy

Conal 00 padidia J9an Gl 43 LA g saiidind Jlma g adle o jladi (A gai 5 ladi & Jgia

L gai Jras o lad
Aigai ol GCDKit Juse 50 baised doass s jled | WAl gad (523 4hwd Jlaze | minpet Jass
ABI 17 $i02<52 % 6
AEI12 18 52 % <Si02<57% 18
MB2 18 52 % <Si02<57% 18
AS4 18 52 % <Si02<57% 18
AE7 18 52 % <Si02<57% 18
AB2 14 57 % <Si02<62% 22
MB5 14 57 % <Si02<62% 22
AE18 14 57 % <Si02<62% 22
AS1 14 57 % <Si02<62% 22
AE15 14 57 % <Si02<62% 22
AE1 14 57 % <Si02<62% 22
AE98 10 62 % <Si02<66% 1
AB40 10 62 % <Si02<66% 1
AE21 10 62 % <Si02<66% 1
AES8 10 62 % <Si02<66% 1
AE40 12 Si02>66 % 2
ABI2 12 Si02>66 % 2
ABSS8 12 Si02>66 % 2
AE25 12 Si02>66 % 2
AB98 12 Si02>66 % 2
M silurian 8 16
N MORB 6 20
WP 2 14
SVZ calc-alkal 4 10
CVZe ANDES 5 7
CVZw ANDES 1 9
NVZa ANDES 11 4
St Andes 3 24
10 25N 3 4+ o4 X -
E % 5 3 10& 12 H * v
14 B 17 & 15 @ = -
GCDKit Jasse s3 gl o jlad 5 a3le -
A
OO +

GCDkit e 3 gl o jlasd 5 aidle

W _lagal ,24S minpet 3 GCDKit )8 a s slhaa j3 LT o lad g aidle JS& oyl J3 ¥
Cuaa 0 0303 (LS coad s | laandi gd

7] ol Jolia 50 ST & gane sl o s ) il Adhie S80S lacKiuw saiiid 6l o

L—Q‘)‘J‘,A-.\ O ol = ol oS saldt [\ \] Nb/Y d_.\ﬁa 2 Zr/Ti02 ‘[\a] O\JLSAA 9 Ui‘),)y})

YYY¥


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

O et g anlgn o)l la)

Ol (el sleSan  AaSla 51 S Taina 55555 b oy

5 Sl gy el oy il S5y 3l o1 3l il g ) le) sl dihie Sl s K

15

Naz0 + K0
10

(750 ‘\Ggud&f&) Gl Sl gy

Sodalitite/Nephelinolith/Leucitolith

Phanolite

Foidite Tephri-
honolitg/” Y, Trachyt

A

Phano- A

N\
{ephrite/™, Trachy-/ Trachy

Rhyolite

\ ©

L

Silexite

40

asall andesite '\.\ dacite
Tephrite, \\trach\f 3 [==]
Fackpdesite )
basalt [l &P @
- e = o
= s 8 » o
o S| © &
ez & |&§5 2 =
S &
=2
T T
50 60
Si0a

70 &0 S0

Mgal Cpl pulad ya LT Allata ALEAEST sSha [P] SiO2 Jilia J2 (TAS) OIS £ gana Jlagai P8
Ao il gy 9 Cumaald i 30T ) 8 e Ja) ¢l Sl Al Juld

R.—R-> plot (De la Roche et al. 1980)

R,=6Ca + 2Mg + Al
1500 2000 2500 3000
l \

1000

500
|

94Si02<52 M
52 % <Si02<57% *

57 % <Si02<62%

pictticrock | .., M

tholeiite

—-1000

o 1000

2000 3000

R.=4Si— 11{Na + K) — 2(Fe + Ti}
Cag 34T 23 gana 3 (L] Alhia ALERAT cKiu jlagal Ol Bab e [F] OISR 5 OB Y5 Jlagad O JS&
8 A Sl gy g el g ) etupnnld (3l (81 ) ¥ ey Sl o AN

D8 5 Gof ua pmbie 4 Guud lal pualie Gl pad bl h 5 obedisf ) sl s

E

5 e i K it (slaa i g | sisbin a5 ki) 4S 2ilad o) S pualie el

BV PR I+ PV VS TP WP < DY YL ) [ VRCAV [ SR P W S VS 9 B

Yyo


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

OV Sed 5 apalgns oo ) Ly Ol (el sleSan  AaSla 51 S Taina 55555 b oy

ol 3ol sad saliind o e 5 [8] SIS 5 Cpsl el 50 ph calise sla s ) S

4 Jilad 43 gai g2 Jad sl ST SIS Gase (lidl adhaie  JLiadl slacKin odi s sllle (5 68 (sla )l gai

Y JS8) dmage i 2 A 51 ol 5
Nb/Y — Zr/TiO, plot (Winchester + Floyd 1977)

Com/Pant II",I Phonelite
"l- - . . &
A f [V VI NB/Y ke j3 Zr/TiO2 Jasai .f JSi
g N\ o] Allaie LA s Eian )543 () slina
Rhyclite / Tl _ - - "
T ] eyl cuﬂ\jl.) S ) O Gl @l Sl g pald o
Py Trachyte - . -
é - Rhyodacite/Dacite - i - e Qﬁ"ﬁ.‘.‘) 9 Sl 9 ) (Sl (S ) quﬁ
= 2 -l T'a:hr—k“‘*- una &
N2 ] Andeste - EEE angpsrte E‘Eﬂ- o -\A‘M)S
® R
E
N ‘Iﬂ,@ " Bsn/Nph
o Andesite/Basalt - .
° Alk-Bas
SubAlkaline Basalt
=)
2 T T T T T
0.01 0.05 0.10 050 1.00 5.00
NbfY
F
/\
/\
/ N\
/ \

// Thol#te Series \ u-.'] o] s é1 J\J}A—\. C).-." U"‘L““ i [5] AFM J‘-\}A-.t v JS—G'*

\ aliea NS §SIS £ g8 31 LSl Adhaie
\ \

Calide (sla jlagai O leS 5 laal aalic 5l oaliin) b l8le (slacin (S 615 olla (i (51 0

(U=S 5 s 1) MgO-FeOt-A1203 «(VAVY « AL 5 ) Zr Jie 53 Ti ¢V AAY) (s i
OV G—dad )y Soealdl ) ol 95— [ VY] Th-Hf/3-Nb/16 5 <[V] Zr-Ti/100-Y/3 «(VaVV
Ghalie 4 LK o) G3lat Lo la gad () Sad il o i) [V] OIS 5 a5 [V Y] 25 slalasad

_qj A L;uds.m LAY u\.ﬁu \J 6\5)15 d\aﬁ@hj‘f|Je}S

A4


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

OV Sed 5 apalgns oo ) Ly Ol (el sleSan  AaSla 51 S Taina 55555 b oy

Th Nb/16
43ila L CAB dagaaa 3 lagad () 43 QL] SLEEE] slackia ([ Y] g5 olalle o giC 1o gad A JS
6 0 s e Ly Ol G g 55y sl Sl D) Adgad Yo g (pfilie 28 e B (gl R e
M‘&;J\ﬁ WPB Qgéy‘)éﬁaﬁbé‘;"i@gﬁa

5 = Continetal

Feo'
1 = Spreadng Center lsland
7 = Orogenic
3 = Ocean Ridge and Floor
4 — Ocean sland

My© Alz03
Jﬁﬁ)dd@i%@ﬁﬁj@&&u)“ﬁ@\éﬂkﬁgV]O\S‘gu‘u‘)ﬁuﬂhﬁuﬂ#‘)\é‘,&'ﬁdﬁ
2 & e I8 ) e sS (shlia

a5 3 Oy s 4y Gt (AT Adaie  SLEET S Kau laS jualic sad (5 Jusdle (5 S la sa

m‘eﬁﬁélﬁ&c&‘)bwuﬁ\JJJ}A}A&L&&JM@%‘)\([/\]J\d&.l@c[\~])cl\u\om
GBhlie 4 da g ye JSG shlie (5 680 L Dl i ¢ 5 adlaie LG8 slacKin JsSie o sai 5 5K
gy 4 ) 58 il st B ana £ ik ja8 ey 11 Sladal slacKiu i jla QIS SIS

S Mgl o5 ) 5 8 (o 5iLA)

Yyv


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

O et g anlgn o)l la)

Ol (el sleSan  AaSla 51 S Taina 55555 b oy

00 T T T T T T T T T 1T T T T T T 1
100 | —
% 1w = —
L) - 1
= - .
5 L i
[#.2] 1 —
1 AN TN NN N N TN N N N AN Y N NN N N B
B Th b La ir Ir Th
143 0185 358 3% 121 an 1|
Fb Ts Ce Hd Bm Hf T
112 1187 10 96 ah2 287 342

Aload Jlaiady oy ga Ay Copd AS LSET Allala ALEAEST sLAKiu S jualic Jgie agal )+ JS&

N-type 4 Cuud (o caadle L) U slae 8 el jly g L) jl cujail g (+ codle L) lidl Allaia slaoala
@) Je S (@hlia pald JgSie 5 81 (L asi 2 L) Within plate alkali basalt  (&Lis cude L) MORB
.L'\AJU.A Qb.ﬁ b

nn
e = —
g 3 3
% L 4
=

E 1 = —
[+a] C ]
01 = —
ops 1 ] ] ] ] n

Ea Th Ak L 8r Ir Th

143 0185 358 386 122 an am

Fb Ce Ad 8m Hf T

10596 3 52 187

112 1187, 2 342 .
AS Glia (6u) (10 sS (3hlia SAI g4l g (&20) gg:a’fm Wl (8l sad g jlugale Jlagal VY 84
058 (ahalia (5 681 L ) g Ay Sl (L Alhaia o eaie oW S0k g8 g S0l 8 o K 3 g e ABadla

YYA


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Ol St s sdlgn o 5l Ly sl s sleSan A8la g i dana 555 5d5 Y oy 0

z

oA

258 sacKin S b Hlatean 5 )l LA o ALaRET Glackin Ly (ia 53y adhic aliel (B
G ) e sacKin oo 55 Adlaie 5048 3 e LIS 3 5a g0 A0 SR ) (a0 ol 523 oali gy
o 5l) s i) 4 Bl (LS (glac S 4S 283 o LS (oulidiind 5l 55l gl (gla a5 210 2 g
5y g 2l s e 58 alma (s 5 ol 500 s (5358 slacKin 5 (b L Al
O e i | Calida (slad gy y (o WSl (8 35 sy () ileads adad aaxie slaclyls Ly eliudS i<l
Ll oy 5 chunls s ) dlaciuuls dacy Hail (S5 dacy 3ail 5 ana 0 %S )L lacy il cens Hlas
Sl sl g g ) SlacKin Ly ena 0 ke 4 e Jalid 1) laan 553 paa (0 i
Ol i 5 3y adlaie 5o 1) Lagl st gladilae b lial slacKin lasd CuS i 4l « S0 (s m
sl @ jidie AKELA Il lagl 63 g8 sladilas 5 oag A slacKin aS 3l dga g Jldial cpl 83 e

) i b b ) G sy (Ben clyfls S 5 ardih B8 5 (B IS 2l 5
033 Jls sLalla (Lalle g 5 (pant Caline (sla Jlasad bl 5 280 e gl | Sliaisl lacSon S
G 5 Sl 55 535 Calida (sl )y sai L i QIS SIS & 5 3) sl Aihaie Sl s K
SBla A4S el ) aan e i o8 Jlad Andila 4 (3 g 3 Aldaie SLaaET (slacSin (Bl i eSie o e
Lol Lt ) i 130 cctans) (23l 558 (alalia L dalsi )l 3 (5 g ds (omn )y 3 2 30 (SLEEETT (sl S (Soi 5SS
St g smse () A0k aed (5 il (514 g (YT (Sl Lo e guiliia (B 58 435 R (R asd 1 1
il (989 ) slasala 4y

@UA

(OTY )58 (ame LIS 5 aliditne) el of 8l (ouslisd e j 4l 7 d taBla dena el )
OTADAY 6 5las ()1 38 5538 (s L) 5 puilidigpe ) Gl Slas e i i j 631 53 clinls Y
QLK) 5 (lidicpa ) Gle b ¢ s b 10 ) 0o /0 0 v wlidipe j 4] = pudi¢adld dana o elaltal ga lials Y

VAV ) P08 b ladidl ) eiS e
4. De La Roche, H., Laterier, J., Grand Claude, P., Marchel, M., A classification of volcania
and plutonica rocks using R1-R2 diagrams and major elements. Chem. Geol., 29 (1980) 183-

210.

5. Irvine T.N. & Baragar, W. R. A.,; A guide to the chemical classification of the common

volcanic rocks. - Canad. J. Earth Sci., 8 (1971) 523-548.

AR


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

OV Sed 5 apalgns oo ) Ly Ol (el sleSan  AaSla 51 S Taina 55555 b oy

6. Middlemost E A K, Naming materials in the magma/igneous rock system. Earth-Science
Reviews 37 (1994) 215-224.

7. Pearce, J. A., and Can, J.R., Tectonic setting of basic volcanic rocks and determined using
trace element analyses, Earth and planet(1984).

8. Rollinson, H.R., Using Geochemical Data: Evaluation, Presentation, Interpretation: London
(Longman) (1993).

9. Shelley, David., Igneous and metamorphic rocks under the microscope: classification,
textures, microstructures and mineral preferred-orientations. [lst.ed.] London [etc.]:
Chapman & Hall, cop (1992).

10. Wilson, M., Igneous Petrogenesis, Global tectonic approach, Unwin Hyman, Inc., London,
UK, (1996) 466.

11. Winchester, J. A. & Floyd, P. A., Geochemical discrimination of different magma series and
their differentiation products using immobile elements.- Chem. Geol., 20 (1977) 325-343.

12. Wood, D. A., A variably veined suboceanic upper mantle-Genetic significance for mid-
ocean ridge basalts from geochemical evidence. Geology 7 (1979) 499-503.

13. Zarasvandi, A., Liaghat, S., Geology of the Darreh-Zerreshk and Ali-Abad Porphyry Copper
Deposits, Central Iran, International Geology Review, Volume 47, Number 6 (2005) 640-
647.

Y¥.


https://ndea10.khu.ac.ir/jsci/article-1-1235-fa.html
http://www.tcpdf.org

