FAY L FVA donio A0 5l cpges Byl pyloz 5 Conns Jlo o

(olosS siasl = 5213) 3 cblead oy So03IT oyl 3 (15 Lo SIS (s

oboly wlee S ol)laa axlgs 1,n)

Ol piol deg s oliils sl pole 0uSLiils o sl o f 09,5

ANV ez oles ases ATFIY alie cély o)

ojla8 oy el (OloyS liwl) () ©y Cgim )0 aded o - mas Jliads] Geee 0S5l S e Cdlen tounSe
Sis Glo gy bl osiwn cdlil (ST g ol (S5 weousl Sy Sl il g9 5l bojlas a8 aas oo olis

it 0l Gl ,To b sl g (Quan530 —Caigl) S gy (0 jil =SSN IS5 sla SIS sl s ()l o5,

Lses cde coloSle JLad als amcs jo Lulpd onl 65 St Sl a8 wil Jolspud slacdly (shls el IS 5Dl

JLid jo pels Yoz 9 WSl olewd <S5 )""L’ s leSlo 5o lajoly obj ady g o5 (Gob e DL sloysh b yo
G:LMM—‘ u,u93 l) JoL,.))‘ 5O esal...lﬁ —éﬁ—‘ @LofLA Srw b 4\...»...415 > o)‘b\f as AR 0 uLM»J @Wﬁ) LngGm)); el 03¢ ‘QS
0y g 5o u,..:l)”_e sadhie YL S 0l G..c (_ga\.....qu (_gojf ) g..sﬁ.') )‘ o Cﬁ‘ (_go..b')’L..J (5[.05LA ol.:) ‘_JLA.’;:>| 49

A &5L,8 kb

bl S Ty D (sl slapliiil o Cilion i golS slaolls

gl Caddd

ey Fe L))
Sl plol (Bolas ©)yg0h 6lopaised Aaghy cul )
—diges Vv v oland e (6 glaen (K aiges Trr ggeme
-0l 3y bl wing (GleySs (eSSl 5T (S s
Wged V0 () S oy 5l o 25 45 S ghaie o
o3lail gl ICP-AES jig)as J5 Ko sap20 jshateas
polie 5 5ol 51 ICP-MS e 3 5 Lol polic (55
4 LOI 5,505l sl OA-GRA 4 oL S 5 S
&b Jlo )l Isbls” ALS Chemex s,
CleS g (22 pare YA 5 (Lol 0nSTY diges o
A s ey Sopet baiged Jlo)l Ged il (g xSl
ol ooy bl (ool (6)99; O ysoas sRiole;l 558

doddo
wlFle 0S5 0 olpl gl SlaassT sl
25 & s oepldl gatwgy (Rlis)8 4 (s —ane)
—ools 5l oolatul b V] slaiasly ccpwgil oloy 58 635 50 o]
oS gl clel as ol las olewdss sl
B Sl - Sal 5 oLl gy s 10 —dag)l Slaads]
slopliatsl o wiols J13 uyp 0yge 5 1 05 5 OloyS
w33 3 526 ool il GleSle ooz 51, Jol>
Ay gl slaglaasst 4 e Cilea adly o oidu
9 ;.A.”)L: by w)..\.:—‘ gA.AS)J l) 6‘0)‘J§ (5Lb..\>‘5 J.Al.w aS el
Sy b Giegh ol o osde sl sleasly
oKwls gog0> b 5 s o0 g L e ‘@l)m
L&mo—\ 3O (GO 6)-:5 JS.“: 9 [EY oW u.:‘ Lgo..\j)'l.w sl

Khajehjavaran.z@gmail.com : Sog mS oy oo YEYYYY e 0 FY 2 al ( Jofne oniug i



Olnl ol (G g (ol yoly alo

okl ol axlss

TA-

e s

o il e dles I LiS pw)n 950 saikaie
VSE el ggm;y 5 6l13T o3laS 5l sl &g
g2 g sy dihie (oulidiee; aBE 5 Cuxdse
ey b aS sl oais 00,91 1 5l oad 00y B a9 4890 L
@iy ol Sl Y USE 5o lagT 5l (s loged sl
Gl 00l ooly ylid 380 jeboay

adbio (wlbli(ao) 9 (2Ll i Coxdgo

a5 )18 GleyS gz (5 yeakS VVE 0 ol (655 e i
sl yd gebans SHIY] e $580 dibae ol glisyl oy osds g
Ao @ FedkS el oS gadhie g
o bl pmsSl o 5 4B S SE Gegtl slaglaass]
I¥lewl 03,5 lagy (59,9

LEGEND
En5: Rhyolitic uff
Ersd: Rhyolitic wuff and tuffo-sandestone
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Eab2: Andesite basalt
Ers2: Acidic wff and tuffo-sandstone
| Eap6: Andesite basalt and pyroclastics
Ermp2: Rhyolitic pyroclastics
Erp1: Rhyolite and rhyolitic pyroclastice
| Eab1: Andesite basall
Er4: Agglomerate and tuff of rhyolitic
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composition
Rhyalitic wif and tuffite
Andesile basall, trachy-andesile
basalt
Rhyolitic wff and limestone
Trachy-andesite basalt. andesite
basalt and pyroclastics
Basaltic lava flows
Basalt, andesite basalt and
pyrociastics

: [ sections
B Anticlinal
B Fault
Fault, active during Quaternary
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Rhyaolitic tuff

Rhyolitic tuff and tuffo-sandestone

Andesite basalt

Rhyolitic tuff, tuffite and sandstone
Andesite basalt

Acidic tuff and tuffo-sandstone
Andesite basalt and pyroclastics
Rhyalitic pyroclastics

Rhyaglite and rhyolitic pyroclastics
Andesite basalt

Agglomerate and tuff of rhyolitic
composition

Rhyolitic tuff and tuffite

Andesite basalt, trachy-andesite
basalt

Rhyolitic tuff and limestone
Trachy-andesite basalt, andesite
basalt and pyroclastics

Basaltic lava flows

Basalt, andesite basalt and
pyroclastics
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4- Mid-Oceanic Ridge Basalt
5- Normal Type

6- Enriched Type

7- Volcanic Arc Basalt

8- Within Plate Basalt
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14- Rare Earth Element

15- Nakamora chondrite

16- Light Rare Earth Element
17- Heavy Rare Earth Element
18- Fractional fusion

19- Fugacity Oxygen
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9- Primitive Mantle

10- Chondrit

11- Large Ione Litophile Element
12- High Field Strain Element
13- Mantle wedg



fAQ

co iyt sleelaS endgds 5 SFLL S o) 2

o a8 elgs les sy e Ll 4 i (La/Lu)y
oS ol 5o slaanlyd) wilaily md eewly (Sob

La jo Sos e coge (Gmb cidusgd do,d g albss

Liloads e

Sample/Primitive mantle

s R Ba

— T T T T
Th U N K La Ce Pb Pr S P M & Sm Ti Oy ¥ Yb Lu

" 097y O el e (5l o gonies (lis &S
@l B 392 5l plas aojls s Bu e sl
Coms VAL ols Xiw cpl sbml s bpdSeidl
(V Jgo2) &S oo uis 03 b YA 5l baojlaS s (La/Lu)y

)’| 6)4Yb S 61)10 K,O YL Q‘}:.A L (_gl.ao)"..\f as

1000

T T T T T T T T T T T T T LI T T T T

Sample/Frimitive mantle

T T TTTTIT

E:

100

T T TTTTT
| IIIIlIIl

10

T IIHHI[
1 IIJ|Jlll

-
CsRbBaTh UNb K LaCePbPrSr PNdZrSmEU TiDy ¥ YbLu

|- 1 | - 1 | - 11 — | 1 (-

Al (aingS 4 S o 0oyl JIoges (o adsl (4 A s oas Jlomigy (FeaSie U jloges (I S

Sample/ Chondrite

T — ——
Ba Bb Ih K Nb Ta La €o S Nd F 8o & Hf Ti T% ¥ Twm v

WO T T T T T T T T T T T T T T T T T

Sample/chondrite

k:

100

T .IIIIIII|
| IIIIIII|

1 11 1| 11| 11 1| 111 | | 11
BaRbTh K NbTalaCe SrNd PSmZr HfF Ti Tb ¥ TmYhb

S Ay S 00 )loeid el (@ 1o iS4 Cond 00l Hlmie SeaSie U logad (NY S

1000 T T T T T T

T TTTT

T

100

I IIIII|||

10

T T IIIIIII

T

Sample/Nakamura chondrite

T T T T T T T T

L 1 1111l

La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu

15555 ) iS olol s 413 ailate glaojuS REE oud jloxigy logas 1A JSi



Olnl ol (G g (ol yoly alo

okl ol axlss

-

Lacdlilh ol el 5 (La/Lu)y cos Bu (g lnin o LS saiulxes ¥ Jgua

Sample (Eu)x| (Sm)y | (Gd)y |EuEu’| (La)x | (Yby (LaYb)y | (K:O)x | (Lu)y (La/Lu)y LS
HMR-3-2 VYWY 000 \Yidd Y5 YV,0 Yy Y,0A AR - 0F 490 VXY
HMR-6-2 \YY YA ¥ M Vo f YY§& #,0v \FY < Y¥ fo,r4 YV,A0

HR-8-1 VOV AYY Mg - ¥a Yeyx YAy AAA N4 - f0 OAYFY Y+ YA
HR-11-1 VoA YeF Y Yy - V¥ ) YA Yy <Yy Chs Y. ry Y0
HRM-5-3 \EY o PYY 75 Y0 Yo AN Al 4 YoV - 00 f0,f0 VYAA
HRZ-3-9 VEY O FYA O+ f Chs YN Y, YA Y Yy VAN - fY £7,A YV f-
HRZ-9-9 VEY O OfF f,74 - \AF Y00 \AR \YY - vY O+ YY YY AF
HRZ-10-2 Y OY)A Y f4 Ty ) YA IAYRIA < AY vy YY Yy Y& £y
HRZ-1-2 VF4 ave Ofa YA YA va YA\ Y0V - fv OYAA \ 44

HS-2-3 VRS OFY FAF ¥ Y- YAY  $AD SYE O FY ) Y- a4

HS-3-10 \YYOOfYY \f'd AR 'Y YA N4 Yy s YANY yoA-.

HS-4-4 VYYOF FYT XY Y)Y VY FAT EY R ¥YAY YAeY

HS-5-3 VYoo o)A of AN Yo va A7 Y £4 QAN NER R VOA-.

HS-5-7 \Ya oA OYA Yy Y&y AARA T4 \NA -0 fAY AA

HS-9-3 \FA SN Al N4 YA \\7'd Y YA AVY YYY -0 ooy VAT

Sl - MA 5 Lay/Yby (ulsl 5 a5 bajloges i ol

leassT loKin Juls e ailate ulidSiw g5
el gy G Kin 5 ()ls,3] sloatig 5 laejlad)
50 g Adle GBgi w3l ol (i ;0 dgro > LSLe
5 SomslS 5 sl Sl sk (pbSle slall
Sl bl il il g 50 1, Pk Logasa
25 2 - Sal g oS o leojlaS (plerds
SSile slaloges g 0y oo )l Glaadsl ugd Coabse
ks Jolo Wilgs oo oS wimd oo GLES ) Ay (oS 5 g,
sadsl LSl 5 g il (nodl Rl ol U il
79 @B ik it Gl 60)lge o adhaie slacSn
slojlaS GaSie slajloged ;o ol Glopawly 4 glod
9 Ti, Nb, Ta, HFSE,HREE i slas lxn o dilie
-0 oawlin g9 4 S1, Cs, LREE o slags)lun o
" ol 8 gblie 4 atsly slaleSle sla Sy alive g 95

Sildily glo,B Jld gails @ laojlas uoren .ol 009

20- Subduction

5 Silge Loyl Xy, 5 5 (V Jgaz) o9dce paseia FNVY
Loy iuogd (b oo)l8 pllaar e OA JS5) 31
5l Sas s s LREE 5l Sas e cul Jlas bl
©03laS aS wies oo lis (La/Yb)y YL yolie s HREE
GoymS p aligS Shducgd 3l ojlaS al oniysl gga,
Sl ol j5 g3 5l oaile Bb 5B lgie 4 &6, 8 (5 Ik
w255 > 3Ll e paie S5 plgicar La yase [¥4]
“sw 8 (Japmdl 5 25)5) atdgS olid SIS b o
55 1, Yb>2ppm L slacdll LSes vy o] w8
Olee adlaie slacdlil jo s oo 235 55l (so,8
lojlas,o Yb e el (Y Jgo>) ¥ ppm 5l is Yb
eyl cal oKials o serge wls S5 5t cou
polie ol jer a4y ALOS/TIO; Cocs ol polie fpizen
2 S i polie 32y 4y ataly KoO 5 Ba (WL

rvlasl ogd i Ges b o] oS>



¥4) 2 eolaS gl o FFLAE (o)

[11] Kuno H., "Origin of Cenozoic petrologic
provinces of Japon and surrounding areas", Bull.
Volcano(1959). 20, 37-76p.

ollasl [ oadel; Jpol (doz ) ol B8 o e [VY]
VPP YY) oKl

[13] Muller D., Groves D.I., "Potassic ignous and
associated gold-copper mineralization”, Springer-
verlage, (1997) 241p.

[14] Irvine T.N., Baragar W.R.A., "4 guide to the
chemical classification of the common volcanic
rocks", Can. J. Earth, (1971) Sci,8: 523-548p.

[15] Wood C.A., "Morphometric evolution of
scoria cones"”, J. Volcanol.Geotherm. Res (1980).
7, 387-413p.

[16] Pearce J.A., "Trace element characteristics of
lavas from destructive plate boundaries. In: R.S.
Thorpe (Editor), Andesites. John wiley and sons,
Chichester"”, (1982) 525-548p.

[17] Pearce J.A., Gale G.H., "Identification of ore-
deposition environment from trace
geochemistry of associated igneous host rocks”,
Geol. Soc. Spec.Publ. (1977), 7, 14-24p.

[18] Sun S.S., McDonough W.F., "Chemical and
isotopic systematic of oceanic basalts: implications

element

for mantle composition and processes. In:
Saunders, A.P., Norry, M.J. (eds.), Magmatism in
the ocean basins", Geol. Soc. London, Spec. Publ.
(1989) 42, 313-345p.

[19] Thompson R.N., "British Tertiary volcanic
province", Scoot. J. Geol. (1982) 18, 49-107p.

[20] Best M., "Igeneous and metamorphic
petrology", Black, (2003) 729p.

[21] Green T.H., "Anatexis of mafic crust and high
pressurecrystallization of andesite", 465 — 87 in
Thorpe (1982).

[22] Rollinson H., "Using geochemical data:
Evaluation, Presentation,
Longman", (1993) Sngapor , 352p.
[23] Meen J., "Negative Ce anomalies in Archean

interpretation.

amphibolites and laramide granitoids,
southwestern Montana, U.S.A. J. chem", (1990)
Geol 81, 191-207p.

[24] Pearce J.A., "Role of the sub-continental
lithosphere in magma edcvgenesis at active

continental margins", In: Hawkesworth, C.J.,

olis Gilide saled wils S yiie olSiuls byl sdas
Gy w‘)j)S L» JcLJJ L (5....“.)‘..: Lbo)‘df as QRS 0
03ls &) gl loy )3 63530 Olnl 25 4 gt gl Sl
30 shdlye,d sashie YLy oul e glatisS oo

Wiloas oloul &8 (_g)‘..\.ili 80 S

&zl
[1] Forster H., Feselfeldt, K., Kursten M.,
"Magmatic and orogenic evolution of the central
Iranian volcanic belt", 24th. Inter. Geol. Cong.
1972. 198-210p.
[2] Dimitrijevic M.D., "Geology of Kerman
region”, Geol. Surv. Iran, Yu/52, (1973) 334p.

5 oliee; Olojlo Ol oeoliiie;"vg Sl BT 1Y
PV Ee OYAD) jpis ideo lélizsT

[4] Fisher R.V., "Proposed classification of
volcaniclastic sediments and rocks", Geol. Soc.
Am. (1961a). Bull 72, 1409-1414p.

[5] Kuritani T., "Phenocryst crystallization during
ascent of alkali basalt magma at Rishiri volcano,
northern Japan", J.volcano. Geotherm, Res. (1999)
88, 77-97p.

[6] Wilson M., 'Igeneous petrogenesis.
Harpercollins Academic, UK", (1991) 466p.

[7] Loomis T.P., Welber P.W., "Crystallization
processes in  the
plagioclase”, Contrib. Mineral. Petrol (1982)., 81:
230-239p.

[8] Le Maitre, R.W. et all., "4 classification of
ignous rocks and glossary of terms”, Blackwell .
Oxford , (1989) . 193 p.

[9] Hughes C.J., "Spilites, kratophyres and the
igneous spectrum”,Geol. Mag(1972), 109, 513-
527p.

[10] Le Bas M.J. Le Maitre R.W., Streckeisen A.,
zanttin B., "4 chemical classification of volcanic

compositional  zoning of

rocks basd on the total alkali-silica digram”,
J.Petrol. (1986) 27, 745-750.



Olnl ol G g (ool oy almo

obslye ol ls> axlss fay

[30] Aldanmaz E., Pearce J.A., Thirwall M.F.,
Mitchell J.G., "Petrogenetic evolution of late
Cenozoic post-collision vocanism in western
Anatolia, Turkey, J. Volcanol. Geotherm", Res.

(2000),102,67-95p.

[31] Hildreth W., Moorbath S., "Crustal
contribution to arc magmatism in the Andes
Central of Chile", Contrib. Mineral. Petrol. (1988)
98, 455-498p.

[32] Tielk J., Kastl B., Otgonhuu J., "Genesis and
evolution of Tertiary lavas of the central Hangay
mountains, Mongolia"”, Zoth Annual Keck
Symposium; (2007).

[33] Green T.H., "Significance of Nb/Ta as a
indicatior of geochemical processes in the crust-
mantle system", Chem. Geol. (1995) 120, 347-

359p.

Norry, M.J. (Eds.), 'Continental Basalts and
Mantle Xenoliths’, Shiva. Cheshire, Uk (1983),

230-249p.

[25] Nakarmura N., "Determination of REE, Ba,
Fe, Mg, Na and K in carbonaceous and ordinary
chondrites Geochim. Cosmochim", (1974), 38 —
757 - T775p.

[26] Wittke J.H., Mack L.E., "OIB-like mantle
source for continental alkalin rock of the Bacones
province, Texas: trace elements and isotopic
evidence", J. Geology.(1993) 101, 333-344p.

[27] Taylor S.R., Mclennan S.M., "The continental
crust, its composition and evolution”, Blackwell
scientific Publication, Oxford. (1985) 312p.

[28] Gill 1.B., "Orogenic and esites and plate
tectonic", Springer-Verlag, Berlin. (1981) 390p.
[29] Verma S.P., "Extension-related origin of
magmas from a garnet-bearing source in the Los
Tuxtlas Volcanic field, Mexico"”, J. Earth Sci.
(2006) 95, 788-901p.



