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x_x] Quaternary volcanic rock.
Tertiary plutonic rocks.
[ Mesozoic plutonic rocks.

Tertiary Moghan depression deposit.
[_1 Oligocene-Miocene depression deposit.
[ Cenozoic magmatic rocks.

[ Cretaceous ophiolite.

rocks.
Il MainlyPaleozoic and Precambrian rocks.

Sanandaj-Sirjan metamorphic and magmatic Mesozoic

40

R
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| Arabian platform %

Caspian |
sea

i 400K
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U:Urmiyeh lake.
V:Van lake.
TF:Tabriz Fault.
ASF: Astara Fault.

EAB: Eastern Anatolian Block.

EPMB: Eastern Pontides Magmatic Belt.
AMB: Alborz Magmatic Belt.

UDM: Urmiyeh-Dokhtar Magmatic belt.
SSZ: Sanandaj-Sirjan Zone.

SAB: South Armenia Block.

CIB: Central Iran Block.

SASZ: Sevan-Akera Suture Zone.

T.B: Talesh Block.
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[ Quatemary sediment.

I Syenite-diorite subvolcanic bodies.
2] Lamprophyre dykes (Oligocene?).
y Tephrite dykes (Oligocene?).

VB0 Co R

Bl andstone, marl, conglomerate.

[E—] Porphyritice analcime teplirite- analcimite.

B Andesitic lavas.

] Tephrite pillow lavas.

FEd Violeanic breccias with pyroxene andesite
tephrite fragments.

Palece e Focene

EEE8 Thin bedded marly and sandly limestone,

{ [(pcCemcms

Major fault.

* Village. & Studied smaple.
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Sample Mineral assemblage (wt%) Major texture | Sampling location
Olivine 0l(15%)+cpx (30%)+pl (27%)+alkfeld granular Hasankandi
monzogabbro (19%)xFe-Ti oxidestap
Monzonite cpXx granular Hasan khankandi,

(15%)+PI1(47%)+allkfeld(38%%)+Fe-Ti Salavat
oxidestap
Honbelande diorite | Pheno: pl(30%)+amph(30%)+alk- highly Hasankandi,
fel(8%)+Fe-Ti oxidestap porphyritic Salavat
with
microgranular
groundmass
Alk- feld syenite alkfel(70%)+pl(10%)+cpx(5%)+bt(10%) | granular Hasankhankandi,
+Fe-Ti oxidestap Moradlou

Enstatite
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Mozonite Diorite Alk feld-syenite

Wt% M56 M35 M44 M45 M46 M53 M55A M97

Sio2 64.7 58.3 57.5 59.8 68 68.7 63.3 64.6
Al203 16.4 16.65 15.4 17.65 14.9 14 16.3 16.65
Fe203 3.47 5.84 6.12 3.46 2.18 1.6 3.5 3.39
Ca0 3.52 5.35 4.89 2.37 1.96 1.06 3.47 3.37
MgO 15 2.73 3.44 1.05 0.53 0.54 1.6 141
Na20 3.79 4.11 3.27 4.83 3.67 3.16 3.91 3.9
K20 4.07 2.94 4.45 6.52 6.18 6.44 4.19 4.31
Cr203 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01
TiO2 0.4 0.61 0.61 0.41 0.25 0.18 0.4 0.4
MnO 0.1 0.11 0.11 0.09 0.04 0.03 0.1 0.09
P205 0.17 0.34 0.45 0.19 0.06 0.03 0.17 0.17
SrO 0.09 0.08 0.11 0.08 0.03 0.01 0.1 0.1
BaO 0.12 0.12 0.1 0.08 0.03 0.02 0.11 0.11
FeO 3.123 5.256 5.508 3.114 1.962 1.44 3.15 3.051
Total 100.61 100.35 98.91 98.71 99.73 97.12 98.61 100.09
#Mg 32.45 34.18 38.44 25.22 21.27 27.27 33.68 31.61
Na;0+K20 7.86 7.05 7.72 11.35 9.85 9.60 8.10 8.21
K20/Na.0 1.07 0.72 1.36 1.35 1.68 2.04 1.07 1.11
ppm

Sc 5.27 10.05 14.57 4.49 2.25 2.73 4.57 3.89
Ti 2639.70 4055.62 4008.03 2588.00 1820.25 1178.75 2470.54 2375.19
\ 65.40 104.99 159.71 77.39 44.72 22.44 63.49 59.79
Cr 57.74 22.49 95.11 31.03 57.41 43.28 60.03 44.71
Mn 818.72 915.05 944.16 753.73 283.74 262.80 778.27 709.25
Co 6.23 13.38 17.80 6.06 3.51 2.30 5.94 5.43
Ni 12.05 7.99 26.00 6.45 3.96 2.83 13.12 9.67
Cu 14.90 16.71 62.33 39.06 15.62 12.42 14.33 13.21
Zn 56.00 62.52 69.50 62.29 23.30 19.03 52.17 51.21
Ga 19.07 19.04 18.94 18.91 18.60 15.68 17.92 18.09
Rb 128.66 96.16 169.99 263.89 211.42 264.73 120.93 122.31
Sr 843.84 747.47 1073.38 697.53 217.55 117.46 831.66 831.68
Y 18.70 25.70 27.18 27.05 19.93 19.33 17.39 17.41
Zr 78.25 136.91 45.29 262.48 195.78 141.79 72.76 72.46
Nb 21.79 21.38 19.98 26.81 47.39 32.84 20.20 19.65
Mo 1.05 1.20 1.03 2.79 141 1.13 1.03 1.04
Sn 1.48 1.30 4.63 1.89 1.84 1.17 1.04
Cs 3.25 1.16 6.11 11.50 2.69 3.90 3.06 2.84
Ba 1051.43 1017.27 909.05 689.91 220.18 156.48 961.37 923.33
La 39.50 71.28 51.74 61.46 49.12 54.25 36.11 37.23
Ce 68.38 121.80 94.28 100.86 85.27 93.02 63.04 63.78
Pr 7.29 12.68 10.97 10.31 8.75 9.41 6.77 6.85
Nd 26.34 44.97 39.82 34.78 28.71 29.87 24.99 24.69

\Y#



\YY.

1OV = YA Sloxio ATAD Lo VO o)lad coiid Jlo cmn; il sltidgi

Sm 4.52 7.57 7.70 6.10 4.97 4.93 4.37 4.71
Eu 1.40 2.07 171 1.35 0.74 0.67 1.33 1.32
Gd 4.20 6.49 6.39 5.31 2.96 4.01 3.93 3.85
Th 0.56 0.83 0.87 0.78 0.57 0.59 0.54 0.53
Dy 3.10 4.60 4.55 4.24 3.15 3.18 291 2.69
Ho 0.62 0.84 0.89 0.87 0.66 0.65 0.58 0.56
Er 1.65 2.34 2.36 2.44 1.83 1.88 1.58 1.56
Yb 1.64 2.11 2.19 2.47 1.90 2.02 1.48 1.47
Lu 0.25 0.30 0.28 0.38 0.31 0.28 0.23 0.23
Hf 2.28 3.33 2.56 5.22 4.19 3.14 2.05 2.14
Ta 1.36 1.31 1.47 1.83 4.06 2.64 1.19 1.18
W 1.89 2.67 3.35 5.75 9.93 3.94 1.68 2.23
Pb 31.24 16.41 26.29 46.09 18.28 28.94 30.52 29.75
Th 10.48 19.90 16.59 29.72 27.58 33.11 9.98 9.83
U 2.76 4.36 2.52 7.40 4.30 5.00 2.68 2.37
SrlY 45.12 29.09 39.50 25.78 10.91 6.08 47.82 41.77
Eu/Eu* 0.99 0.90 0.75 0.73 0.59 0.46 0.98 0.95
(La/Yb)N 17.29 24.19 16.97 17.83 18.53 19.24 17.52 18.14

S Sk LREE/HREE _Sus e 5 (PY)Y
5 STl sleSle S b S i Sloogas |
2 S E e A (Ve (nge) il oo
4 il oo ghaes L HREE wig, LREE
3 kS oS pamgym ) pedle (Sad s sl
polie b Coin Slwals JWII slags
2 Sz seb 4 g +/VY--/f0= EU/EU*
=+ /00) by ye0 wils a2 10 o (/VF) Cudgiige
6395 slrodgs fgazme H0 (i odalie (¢/3A
S ol yobe s alie closSIl gl 55

1000 E

100

0.1F

nnnnnnnnn

Cs Rb Ba Th L Ta Nb K La Ce Pb Pr Sr Nd Hf Zr

SmEuTi Dy Y Yb Lu

100(

10(

10

15 olie g5l Dlslo 0gS anl; (55985 slaodes
LILE ,o Sabé g (+/%/-+/\/) TiOz

asboe (YE) Ba; #Y-Sr; 9\ VYRD .Sile)
HFSE ,olie 5l Sad 5 o3 slyls oo o
£ US8) sl aniisS yolie 4y Cus (Ti,Ta, Nb)
g SB b yele sbalges jo .l (il
S 3l aws pl o yaiS A Cad ool e
S SB 406 polie 3l ons 28 MalS slagSl
(o PUSD) s o i 1) (S 4 S
5 ool piie YENGVSA ) Lad/Yby jolic
-YY/#) LalYb (FYIA-#IV) SITY  lacas

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

(3lgs S g ylw) adgl atigS (Wl 4y Comd 00l Jlria 4 S 0b yolie § OLpS yolie slapl Lo o2 s
ailed e «lglo 055 Al Guos daud g (63985 slrodgr 51 (VAAX (5lgs S g lu) CuyauS (o 9 (VAAQ

ol Gl D S

S J5 (soig3y g sl S  olyomo slooslo b o959l sloosls 5.5 LN -S1 agigpl conivsl
sloosls leoliiwl Hehite oy .0,5] Casds (65509, b s o Plae b5, 50 (gareds),l Sledbl wilgs o

aS Cewl (SYgm0 ail 8 g LS le slice olulid jolaie 4y (goute Jlas 5l porosd85 g pogumd il o939 3]

\YY



)8 lens o A Coyes wild e
Sl blae jo auil oo <IONVYOY g < /V-004,.
ST o IBVYE 5o IV-00Y o L o
ool oy S e Cuiee Ll
0395 1O g Hlewals JIT slo SGlog So
PRl latans aiblioe jie (Judgiige
k5’°5 s b ""Bl‘a 095 ALd, 63485 slrosgs
polae glylo o b yo sai )18 polde 4 o

2l oo 92095 feS g pomad il VL

Sgisd 398 sloosss NA-ST 593l 5 coriishs sloosls s

alisee &b.;l FXid o 0g JulSS Wy, (o o
—oals (VAP (&yla g Jos)) aS oo GL: Giw
Mz 5l poreudst 5 pormd il (o5ignl sla
ol o @ adllas 5,90 (3905 slrodgs 3l diges
Sl (63985 slrodgs ‘53.535)'.31 sosls
Ol ey Jled j0 el )5 S g
5 ollo) (oyf 5l g (Yo Ve ] San g 00l3 )
Y o Jedz 5o awslae jshaie a4 (VVF ()
6‘)‘0 wsf}n 4-’9-0-’ w‘ o.\.wc\j‘)‘
Nd43/Nd <JY-bYa Sr7/Syse .

0395 ;o a5 Zewl Jbjo ol sl oo +/OVYOY

OLE) (258 5l 5l alie polie duslie jolaie 4 «lgho 05 aid, (3985 sldodgs 5| gign! Glacums ¥ Jgox
el 008] )| 55 (Vo Vo o)) e g 00l3BT) o))l 0ye o 9 (Vo VF (o)) Ko

Rock type Sr87/Sr 86 Nd“3/Nd 44 Rb/Sr Sm/Nd
Alk fel-syenite 0.70557 0.512604 0.378319 0.17533
Alk fel-syenite 0.706732 0.512552 0.971841 0.173198
Diorite 0.705588 0.512566 0.145412 0.175019
Mozonite 0.705389 0.512542 0.15837 0.193273
Tarom® 0.7050 0.5125 0.168 0.23
NW Iran® 0.70450 0.5127 0.0762 0.194

OLSen 5 OL5LS) (g8 5l (Vo) o) S
(VA ) 5 o) (Bpd JbT (YN
FFLTONN w5 J59) 55 0 Jobl 5
Srd e s V) (GLer 5 (55) (256

el 0l dslie (Yoo A ), 5 s )

YA

Slrosgs 9gh o o VIS o 4 jshiles
@bgs plShs yo Sllo oS il 3ok
L Gulaio 00gaze ,0 ST, Nd og395! slacaus
ole & WS B landeS jawgnd
Gl polie b )s50e asign! slocews
sol3BT) al e o 5 o 158 Sl



yya.

VO =\ VA Slas o

VWA sl VO o)led b Jlo ey (Alo sleting

Mantle array
0.5132 1
—
x
Z
<~ 0.5128 1
=)
&
Lithospheric
0.5124 - mantle array
0.702 0.704

(Sl' X7/ero)

Slosgaze duglie jslaie s (Dl sgSas; 1o axlllas 5,50 slaaises SI-NA Lsign! lacans jloges ¥ ISo
«Slglo ogSail ) )5 dalllas 0590 (sladigad (Vi ol oo lads .l oas dSljl a8 5 g 1l o pe e 51 95931 00lo
F VoA e g cpal) (Bpd wasie (7 022 () Sen g (2068) oy JsbT jo JIIT slaSw (¥

Sl TV e o 5 03B s 5l 5 ol oy et

O‘)mjaﬁ&a‘(\i/\\)&;:ﬂ omﬁtlmdba

sls g500 3l Mantle array DM 3 MORB .OIB 5 \4A#

Wl S asles odle .l (122Y) ) SKen g o,le 51 Bulk Silica Earth=BSE ¢ (YaA9) ;ygudss «(124Y)

sl ppille plyee Jo bl Gl
Sl atws ool LSis Glp 1y 55 Jleas!
aLigS 5l edds Fiiw slaolie (V .cd )8 s o
Sletogy SloSis b pdn alh il co oS
anl,d (F wlas 5,18 (AFC) Lols sl e
ailyd (Voo o8 glaiigs a5l cidu gd
b o & Slow lo)B anug 5l Lasu ogd
a8 el 03gy (sladeS sl gy n b (ST
KUY P TA PGS I I -SSPV VA Y B
3,90 (63585 sbosgy ol o,lil S jslailen ol
Al 1y (ighed sleSle sla Sy cadllas
slowws KO oYL polie L X 0l
oS polie YL 35 a5 9 Y/- Y-+ /Y K;O/Na0
2 aS Hshiles 0sde azie LWL GL
adllas 050 Sl SKiw 0ol o oy A S
YL g (+/YA-+/A7)ND/LA oS slacans l)lo

ol o Sl o s gla Jlo 4o a5 Slilbas
sloosy LSis cawl ool plml e 5yl g
1y @bl cnl o Slgjgn (Higded (358
b 0 i ST gt ia b L)
g g VoNY e 5 LoLs) wiles S
o (Vo V e ) Sen 4 oé‘}lﬂ YW ) Ko
52l o5 yolie 6w oo (LA 35 serdsd
Gros Ao 5 (53585 lrodys gignl nolie
oy alin gl L 55 olslo ogSars,
Jie olse 4 o)ls caals (Crustal-like)
olie g LREE g LILE j5 Su ié 4 ol oo
—ools B,k 510,50, Ll BTSI/OST Lawsgie Lo
polie b ot geaie b NO-ST sigpl sl
Shwghd e3gazme 5 (owgildl wng slacdlil
3 laigS e S sla SRy b lanisS

AR



\F-

e by 5 SYlas) 0018 pailoguslio sl 52515
5 (0T b olyon Sbgay b 5 Juss 5l oads Grie
NAAY (o) aib gl sS Jhwgnd 5 oyl 56
LSe35 (55,05 VAV (e 5 w55 5ln
o eyl ode 4y (V:-¥
o5 0l o GMIbS hsi gte 00l Saie
sleatiy slacdlil okl sac 50y Lawlgas
05,5 o 5 EMIL g HIMU (wsildl oo
(Y JS.5)

sosls

5 Singy) wil Sl gl )b atug 2E L g
A5l oad 28 GlansgS ae o (Yoo w8
31 ootes i oo (yLad 95 de (slmosls oles
3 (WYl Jolde)  gadle s olatie
sleSle aigy slo)B co jhug) puilogulic

Sl QT S g olpl o Jld

Sgisd 398 sloosss NA-ST 593l 5 coriishs sloosls s

PM, MORB ,5lis & cacus (/¥ #/¥)TH/YD
5 Coansl) aiBb o gliisS sliie L OIB 4
Jade o 3,b 51O 8AY (adle 1239 (] San
5 (+/$-V/8) YbITa 4 (UB-\Y/F) YIYD YL
5 bawgio SI= N 5555 slocans rizen
Gt sloJoe b (owgldl slaaniy b Golais
(o) sl Kinlan (glo B o 4LbsS 3l ead
shls adllas 550 o Sin 3,k 51 .(V44:
~ 58 ol B e larze 4 gl olie (55l
4 Cows LREE, LILE S uf) aisl
TiY YU polia b ol on Slaslie ol (HFSE
et (YY/P-YYIV)LalYb 4 (#-/18-VOVIA)
S5 50 1 pailoguslin] Suis ié (glaaiyl,3
LS GlathsS jhwgid e Sl S
YL polie aS (g gbay s o g8 (slo,8
6 s 4 wilg e HFSE & caes LILE

o - &l

| 1581 2%

30 | ez 1.3 b g /f
=~ |Z oIB « 35§ oy
204 o s | PM = '/’/,/
2150 WY 20 5 2
Z oPMMc * 5% Z 05 o w 3 o7

22 HEER

p § 0.1

0 5 10 15 20 0 0 04 0.6 0.8 1
Th/Yb Th/La
£ S c

20 = 0.35

8 = 03 Mantle

16 * A >

{J 5 * 0.2 LC
212 + = 0 &
-~ S = ]
g \4 & Z 0.15 . + W
= 8 uc o g o MC

3 o ' - I £ ol UC

2 l.(b 7 mantle enrichment ~0.05

0 0

0 5 10 15 0 30 0 0 1 1 2 25 4
Nb/Yb MgO

Geof dod g (63585 la S o sbcans (pl dslie jokaie 4y Ob oS yolie bbcas slologai A JSo
(OIB) sl 13> ol (MORB) sl e cslacits, (PM) adsl acg® olie L cllo apSais,

9 ‘;L’;)QL; ).«oL.C st)l.C LY (Y’ .y ‘J% 9 J‘)—!)M
(SM/Yb L 4 Dy/Yb , La/Yb) LT (slacens

S S S 5 (AT )Y gy sl 008
el S Lz ojls SBgs anigS slice 5 owlis

VF-

sl 00 48|
G 5l Sl JSIT slacKiw 51 (55l slics
sl 5l a5 wlead Byme glaiisS asiw
moud (18 CuiL L g ConsSold i ol
Neo¥ (p)S 5 $lSas NV ((Jgd)



VY 1O) = VYR Slxiao A TAD L VO oLt caian Jlo e Gl sloiings,

Vel ‘65‘“")‘) «)5)‘5@ JLQ.O‘ s_i..,.uL..: Lgl.ofLo
SSgjge Sewly peiloSle 59, 2 aslllas
6L®)b l) o‘).o..b ‘5..39..\.’:‘).’ &0 Lsm.?t.: ugb
(Ol 5 00l3B1) wiS o aul s | el
5 Obls VY (), 5 pade Slads Vo)~
o YL Ls polie Ll (Y VY o)) Ken
saazls 5l S olee 4 LalYb 4 SITY
S35 slbosgs 3 SIST s 5 oS s
3 peS Lied lade ol o lal Slglo ogSas,
bl b ogas 4 glo,B slacusTlsT o SITY
Sl SIS 50 SITY o 31 oolawl s
SI yaie S5 Jdo a4 bl ol pgus o ST
s o aasls 5l ol Slilge 4 cl e
T USE 5o (Ve Q0 (pge) d9d oolaxwl La/YD
Loy Sl ol ools lis )5S0 Cad g0 polde
wlie Sl Cpogas b Lidgdsd pasleSle

! 00U MLQ.A U‘)"‘ g.)).c JL@.M B

partial ) cownds  locgo )l yole
sl sl codgany yo  Jglaie (coefficient
WhSes 5 Jly Jyd) wnilioe Jlocs )5 Ll
Olee & DYIYD cocd Jle olgre a4 .(VAAQY
i) e S ot sk 4 asls
5 Fumel Golmly edgazme 93 55 s Joudal
Sl VIO 5l iy polie g, 00 5 4 6,8
Gyeo VO 3l 5SS 5 o5 g,lul eoguse
5 0599 Wb Jrl lub edguze
L asdlas 5,90 sladiges ;o a5 (Yo 20 ), Ken
O Sl eogazme ko (Y1) polis
K.Rb,Ba ol ake bl o oo,5 o gl
SR (AT 53 (oot 9B (lge 4 53 ST g
3550 pgmme 4T 45 CansTold 5 Jyeho]
)50 ladiges jo a5 (VA2 cplal 5 5 110)58)
Jilie ;5 (V/Y=+/1) RD/ST oYU polio asllas
sl Jlas! uis Siky (Vo—-/0) Ba/Rb
el S 3l aws (pl 50 Jeambol lopawls
alie glajlb jpa> 4S5 DB o odle
G g ake 3 Jomiel 5 CaysSld oty
5550 00l plogulino (glatlsS aie G

1000F '

100" AT .
NW Iran } \

Sr/Y

1 10

_Potassic magmatism .~

(La/Yb)n

Low-silica

adakites X

oges cpl 58 Wlgho 0gSals, Guas dow g (3985 sbrosys ,o Lan/Ybm)y Jlie ,o SITY cans loges A JSi
ol auslie jebate a (Yo VY (o)) a g 9,508) oyl 08 Jlais jo cuSTol Lles b+ Sewlty puansloS Tl 08g05e

' FY



slosg g aslllas cnl )5 pordul 53
S 28 5l 5 Olnl o8 Jled jo aliee
5SS lare 4 glo)B augy B sl
Syro sy guall 595 aS Wil e oS (ol
sleJlo jo cwl glo,B atng jo LSle &
Sleogar b Seuly sloSow 5l (295 5]
O Semslty glacSlol lsie cod (Shl
San g 95T 65 £ ¥ ey St g ) lons
olie b a8 (Ve oY oo 5en g iaaddS oYV
locni b Js YD 5 Y oS o V&/-5 7. SiO2
51 IS en L oS LalYb o SIY YU olaiz &
5 colds) ond iy yus SIS slacaSTol gl
(Vo0 i ylo) il ki 9 (V320 caing o
5 s ol Sl Lme i) ciillas
onl (Byme sloylB (63,55 n slalasme S
e gl a8 Jos (YooY o 5an g ) ol
S ogd Gl 00l (B a0 STl 5l anws )
15 bokS V0V < Luld o gl diug
@l Gl wnld 5l BB L s alesS baxe
GlassS Codsnn boole ol s jaug
C St (T VE) 5 5 558 ilos,S 3 a0
ot Jled ol (Sl bl b Sl la
Sleogas Cwl diine 5 WS (oo (Syme ol
@ oo a5 Cewl lde sl oauw, &l 4 ouSTl
Egorme ;3 Cawl oad (llsT Cudgn gl
2 oad (Byre laygiSl 5l ciS g e
5 wan gla,eSE La/Yh L g SI/Y slacons
Sleogar L lie Jlite J1 g (AFC) ols
Sl JolSS s (slartss codgun n b Sl
e o Dlslo ogSanh; (3585 slaosss

(Ve USs) wlasls

VFY

Sgisd 398 sloosss NA-ST 593l 5 coriishs sloosls s

as (FC) iz jols lai gounie sla,i516
polie opl 3l S e b 0gd (AFC) ols
3 S5 slasle jgam 5 Gee ;5 b wil
1y 45 55 L sl LoSe i U g sl
Cowl oo 43,8 las o LalYb 4 SITY slacas
Jlaizl as (Vo e VA9 () Se 5 )
JoSiS )0 oad paslogulio 4365 9> (548
odls ain bl ol acs laie 4 Sl LSl
Sl @2l )5iS Sl (S (a5 ek e E el
30 b adllas 550 slrosg glaSlo JolST jo a5
HMO oS Jlade Jle olgie a 09l ad 5 L
Ll abbee 5 jols 8wl 6,500,950
S sl jea> LILE g LREE oYU ,0lis
(S 9y 5dS) Sy olond ganaiy L
relie 5 @99l Glatons poraio bli)l pas
» og)LC aS MQGA QL.M) ‘)91.¢5 .\4.:‘).9 9 ).,..:.a..o
bt i by i sl i laasl
ol Sis 50 6,50 sle,giS B (FAC) sgen
Jlo lae 4y ansl ansls s w5l atws
;oS s wes o s Nd 5 SP osign! o
s ol JSas 0 ol @ 25 ks
az e (AUSD) cwl asle e b
4 Wlgl oo Coyeo H0 0ol cdslin slacudy;
u,....’?u B 03 p...?v..a (_g‘o)lé 4.;....494 u,....a.s J.:Jé
9 LSl Sgro > 5O (_g‘d...ujf)_q....:j.._..[ Ls’b99
-dlwgy dlge b (Kael cpl bl sl 1L  Szel
)" e LngJa.s?bo 30 @.5‘) 6&9@\ )" é Lg‘



VFY.

1OV = YA Sloxio ATAD Lo VO o)lad coiid Jlo cmn; il sltidgi

_{ 0.7064 . = 051259
w -C ) .
3 ) f\\ »_:/ 51257 [\\1k v
& o
T v B Z 05125 *
5 FC Z " i
0. 0512
58 64 66 68 70 12 3 60 64
SiO:. Si02
- ™ ' &
« a
2 & S
3 = 0.7064
- 7]
= | AFC b 0.706 =
z v 5 AF(
051 & FC - & v F( o
051 0.7052
0 1 2 3.5 4 15 2 3.5 d
MgO MgO
“ ‘ “-“ ‘ 5
<™ 0.7064 C S 0.7064 (4 s
= S s
706 # = % || & _/;;,»
% 5208 FC - 4
6 !} & v o &
0.7052 0.7052 — L —>
0 0.2 04 0.6 1 0 15 20 )
Rb/Sr Th

yolie 5 (3=l MQO 4 SiO2 Lol yolic Jlio jo NA™/Nd™ ¢ SIF/SI® slia Sbgs slaloges )+ 5o

OSer 5 (5,98) (sl — gl (Y- F
Ohles 5 Jomome) agaemGugSl (V- A
Oogely 9 (Ve Vol e $lsS Ko e¥e ¥
iS5 sl e Lol (VAR () Ko 5 lid)
C et peileSle oS USs Gl (Al
Ko 45 ol o &l B,8 Jgbl oyl
oS egldl gy il 2 bl (S
"o bl b s a0l SuoF (g 0
Olrl oy Jlad SSg550m pusleSle coled )
b s oleS oty o2iS slalae b LLS) o1,
(O 5 0038 wipd o Cond 8555 51 5l o
g Sho NNY(,Ken 5 ghwgi] Ve
S VeVl en g 5o oV ) - o) Sen
(oSS NAAF gle YeoA (oSl
3o gloojlas jsels 55 (VARF) gole (Y- Y
oy peloS Loy (258 55l o 1) gl - pmstlly
s b oell cnl oo (oo S 595
~Ssiere Al 00 st Gegildl alws
sl ol a0 (wgh Sy Ads> Shygjsi

VFY

SS939hmmSSgj95e gl 1 Saelasgl WY g
ST -olnl o Jlad o plnl —aS 5 o
oy SHESS sleanld 6 cow (3,8
i laS Lo olas ;) 4y i Colgs 4o g Sl 0oy
5en g oalBl) cenl oud gblie ol 4o
oSan 5 SLo VAAY WSS 5 ey ¥
5 9rS VeV ol g K oV
ileSle (Yoo (oSS VY o) S
Loglnl —a8y oleSle oM 0 Sodgj9im
oor leSle slagrm g9 0 placals
AT SlSle slaslas; )0 055 4 bl sl
S LTS5l b plal o8 Jlad Sdgjsnm
OhlSes g olg ) Conl iy (Byd wisy
P R ALV SOE
e VY (S g S $Y oV )] Ko
Soled o sla i ST iz p2 (VAAD 5 259
3979 oo b (Slpl ambo 9)95 p Gl 9,50 0
DAY Gelssal) Shh o asl,s asle ol
ol QAT (gole NN (S5 Olpp
b 5 als VN) (o Ken g eol3lsT)



b hegnd (Sod 6L bLs)l o 69,55
lithosphere  jawgd laY  olas anls
Joe pl .cwl (delamination processes)
mALDS (i 59 eogd anl B e Ol aiesls
Siisbsd slaSle S5 jslate 4y kgt
Ohles 9 Joyg a5 cwl Jb o pl Ll
Gl Sogjgiw peileS e anglio L (Y0 )Y)
Gobs Closas L olSl o ool
aall jo 1) gl sl e b Sliass]
gl Gulgp b Ji b mhaes
ol o Ol 5l o5 peileSle 5 gt
ety Sl e 5 ilsoe gl -ty
25 szl Shoogas b Sl pulaSLe
OV RSP PR S THRTIN IO WX (N RPPCE
35Sy S Ssysb 4 S oo (B bl
— sl s leSle polaie 4 Y (51> e
s (Slab rollback) Juzs SKisp 1) sl
i w9 WS o e O]l SBU S
Sl 53l cod slo )8 o (glaingS yawgd
slayY wlas> L o4 (slab breakoff) Juss
pesboSle S35 30 Fae 6556 jawsid
Sleogas b ool -4 5 (LSl asgy o ]
Sl ond (e g blie entys
GSes 5 Shs YA o LKan 5l
g pode (Slad Ve T ol Sen g joSw V) ¢
YooV ol en 5 Lo)l5 VY Lol e
LYoo (oSS VY L Sen 5 g 08
pll plpl —aS 5 OO o a5 Sllllas 4 ax g5
SISIT slocKins oSi5 (gl a5 Joe eesl ou
ool iz <85 Sl 50 g5 ge Dlsho 0gSan
M lo,B o yhwgi) (glatieS is a5
P e O A N R P
2 0l Gl 56 5 6 phmgiinl gte (SeNL
sl Gl by Jisw censls jilai gblos ()l

VY

Sgisd 398 sloosss NA-ST 593l 5 coriishs sloosls s

209 %l 957 g 4 yi3o-da)l oleSle e
P de wed Sely 0je> A Ay A
o0 IS5 8 5l 55 Kigiims peniilaSle
OSa 5 sty] L gk S 45 e
o 3l g b G,LM.MT S le (VAAY)
&S Slo oo yilg) 8 (5 egss Dilpas 51 LG T,
SRl 5 o) axmbo ey Gl A o
23l 7, (Sl Grugee yo Giilys,8 azmio o
5 (Voo M) Sl 5 Gnye Sk 5ol
adllae b (Vo) 39 Oeme 5 Sp*
5 Ol —gaiie Jled isu 50 penileSle
4......:9.: » oj)l.c JJ‘..\.Q..M ‘U‘)"‘ u).c JLo-uJ
Sy e ol bl o5 g gl
I ,50s 4Ly el dggine oliile S oyl
L Sllge a4 (i §5) e sl
(ToleS Coiy) (8lS 059> )0 e Lol
WL@?L@ WLQ,J )é aS w..:‘ AW J..S...«.:
Oxd a bbbyl 5l Ssg et
moud LSS (g cnl o ol —s93 eildl
s b il sl L 4o aS sodaie Slalllas il
SSgygiw perileSle (leerdsl) Sloogas 4
ool s bl oyl —aS 5 SlSle atgy o
shls b 5l aws ol el ol 5l S
Tt e 0 (Sab (G g peslogulie valsd
9 wbl.e] Vel cQ‘)lia.b 9 69.“))‘) Mb
(e g Sogly VeNY 5 VeV )l
N Len 5 pade Slad V- 1Vg Ve -A
sd‘)lio.b 9 5;..».5 VooV ‘o‘)lio.@ 9 ‘_A...u)ls
ooy § s peeleSle b 5l (YeOY
5! kfi' GloyBB e yawed L bLS ! o jawgld
Loy o gble 3 eileSle agilly b
5 Ooeisl) wdlbise 293 p Sl am bo05
AY) L5er 5 5 (VA ] Ken
Gblie b bidye peiledle olul wilaiiee



\Fo.

bhow o dol> Sl colyd o il o
(5,1).%5 sleolas, 51 Sl as S eSS

L oleyer by Luwlysl b (o) amiao (59,55
] 00 w; L5[> éj?ﬁ

—00g8 50 299! caws calll cul ails
Sloodg plu g Olglo 0gS all; 3525 sl

Jheds g (258 50l j0 0als )55 QJlSﬂ &3g8
JalSs Vazo 5 e, clie [l ol oyt

- Sl atws ool LSas jo Sy (Seliyogss
6395 leosg oaijln il il o b

LS lase 1o Olglo ogSalls) (o Sdgbed
sl (b Ll b (0)e axio 955 0 5l o
S9N B (e 9SSl gy (Fab SL
w00l L.iw Wi Lg‘o)l.'é S ol WLO}MJL.A

&lw
-Aghazadeh, M., Castro, A., Badrzadeh,
Z. and Vogt, K., 2011. Post-collisional
polycyclic plutonism from the Zagros
hinterland, The Shaivar-Dagh plutonic
complex Alborz belt, Iran: Geological
Magazine, v. 148, p. 980-1008.
-Aghazadeh, M., Castro, A., Omrani,
N.R., Emami, M.H., Moinvaziri, H. and
Badrzadeh, Z., 2010. The gabbro
(shoshonitic)-monzonite—granodiorite
association of Khankandi pluton, Alborz
Mountains, NW Iran: Journal of Asian
Earth Sciences, v. 38, p. 199-2109.
-Ahmadzadeh, G., Jahangiri, A., Lentz,
D. and Mojtahedi, M., 2010.
Petrogenesis of Plio-Quaternary post
collisional ultrapotassic volcanism in
NW of Marand, NW Iran: Journal of
Asian Earth Sciences, v. 39, p. 37-50.
-Alavi, M., 2004. Regional stratigraphy
of the Zagros fold-thrust belt of Iran and
its proforeland evolution: American
Journal of Science, v. 304, p. 1-20.

AR A

1OV = YA Sloxio ATAD Lo VO o)lad coiid Jlo cmn; il sltidgi

Sy Jozxio pusSll - gl (Lo )5 sawsi
5 sy Dleogas ol sald L85y g
Shegid e (A8 ko 5 iRl s
63585 slaosgs JoSas 0 ead (o8 slanisS
Sl s b ] (S22] 5 lslos ogSazs,

Dlglo 055 ail) )5 Fros dord 5 (53585 SloodsS
agrse 585350 rgdl ol S oS S L
Comb Gl S Hlwals JWII 5 o 50
OWles wiz s il oo ((Sighed) Sl
sgdle a5 ams o yLis oo saslive gudlo (SuSTo]
G Sople i g LA jols slaanlp
o sl aws ol LSy glaisS

-Alavi, M., 1996. Tectonostratigraphic
synthesis and structural style of the
Alborz Mountain system in Northern
Iran: Journal of Geodynamics, v. 21, p.1-
33.

-Alavi, M., 1994. Tectonics of the
Zagros orogenic belt of Iran: new data
and interpretations: Tectonophysics, V.
229, p. 211-238.

-Alberti, A.A., Comin-Chiaramonti, P.,
Dibattistini, G, Nicoletti, M.,
Petrucciani, C. and Siniqoi, S., 1976.
Geochronology  of  the  eastern
Azarbaijan volcanic plateau (north- west
Iran): Rendiconti della Societa Italiana di
Mine et Petr, v. 32, p. 579-5809.

-Allen, M.B., Ghassemi, M.R., Shahrabi,
M. and Qorashi, M.,  2003.
Accomodation of the late Cenozoic
oblique shortening in the Alborz range,
northern Iran: Journal of Structural
Geology, v. 25, p. 659-672.
-Arjmandzadeh, R., Karimpour, M.H.,
Mazaheri, S.A., Santos, J.F., Medina,
J.M. and Homam, S.M., 2011. Sr-Nd
isotope geochemistry and petrogenesis



A IO el (6394 slaosgs Nd-Sr 5 9nl 9 consiy slrosls s

of the Chah-Shaljami granitoids (Lut
Block, Eastern Iran): Journal of Asian
Earth Sciences, v. 41, p. 283-296.
-Avagyan, A., Sosson, M., Philip, M.H.,
Karakhanian, A., Rolland, Y.
Melkonyan, R., Rebai, S. and Davtyan,
V., 2005. Neogene to Quaternary stress
field evolution in Lesser Caucasus and
adjacent regions using fault kinematics
analysis and volcanic cluster data:
Geodinamica Acta, v. 18, p. 401-416.
-Avanzinelli, R., Elliott, T., Tommasini,
S. and Contcelli, S., 2008. Constraints on
the genesis of potassium-rich Italian
volcanic rocks from U/Th
disequilibrium: Journal of Petrology, v.
49, p.195-224.

-Aydin, F., Karsli, O. and Chen, B.,
2008. Petrogenesis of the Neogene
alkaline volcanics with implications for
post collisional lithospheric thinning of
the Eastern Pontides, NE Turkey: Lithos,
v. 104, p. 249-266.

-Azizi, H. and Moinevaziri, H., 2009.
Review of the tectonic setting of
Cretaceous to Quaternary volcanism in
northwestern Iran: Journal Geodynamic,
v. 47, p. 167-179.

-Azizi, H. and Jahangiri, A., 2008.
Cretaceous subduction-related
volcanism in the northern Sanandaj-
Sirjan Zone, Iran: Journal Geodynamic,
v. 45, p. 178-190.

-Azizi, H., Moinevaziri, H., Mohajjel,
M. and Yagobpoor, A., 2006. PTt path in
metamorphic rocks of the Khoy region
(northwest Iran) and their tectonic
significance for Cretaceous—Tertiary
continental collision: Journal of Asian
Earth Sciences, v. 27, p.1-9.
-Babakhani, A.R., Lesquyer, J.L. and
Rico, R., 1990. Geological map of Ahar
quadrangle (scale 1:250,000):
Geological Survey of Iran, Tehran, Iran.
-Berberian, M. and King, G.C.P., 1981.
Towards a paleogeography and tectonic
evolution of Iran: Canadian Journal of
Earth Sciences, v.18, p. 210-265.

VY5

-Cameron, B.I., Walker, J.A., Carr, M.J.,
Patino, L.C., Matias, O. and Feigenson,
M.D., 2003. Flux versus decompression
melting at stratovolcanos in
southeastern Guatemala, Journal of
Volcanology and Geothermal, Research,
v. 119, p. 21-50.

-Castro, A., Aghazadeh, M., Badrzadeh,
Z. and Chichorro, M., 2013. Late
Eocene-Oligocene post-collisional
monzonitic intrusions from the Alborz
magmatic belt, NWIran, An example of
monzonite magma generation from a
metasomatized mantle source, v. 180-
181, p. 109-127.

-Clemens, J.D., Kovalenko, A.V. and
Xiao, L., 2007. Experimental constraints
on the origin of potassic adakite and
sanukitoid magmas, Sixth International
Hutton Conference on granitic rocks,
Stellenbosch, South Africa.

-Conceicao, R. V. and Green, D. H.,
2004. Derivation of potassic
(shoshonitic) magmas by decompression
melting of phlogopiteppargasite
Iherzolite: Lithos, v.72, p. 209-229.
-Deniel, C., Aydar, E. and Gourgaud, A.,
1998. The Hasan Dagi stratovolcano
(Central Anatolia, Turkey), evolution
from  calc-alkaline  to  alkaline
magmatism in a collision zone: Journal
of Volcanology and Geothermal
Research, v. 87, p. 275-302.

-Dargahi, S., Arvin, M., Pan, Y. and
Babaei, A., 2010. Petrogenesis of post-
collisional A-type granitoids from the
Urumieh—Dokhtar magmatic
assemblage, Southwestern Kerman, Iran,
Constraints on the Arabian—Eurasian
continental collision: Lithos, v. 115, p.
190-204.

-Defant, M.J. and Drummond, M.S.,
1990. Derivation of some modern arc
magmas by melting of young subducted
lithosphere: Nature, v. 347, p. 662-665.
-Delavari, M., Amini, S., Schmitt, A.,
Mckeegan, K. and Harrison, T.M., 2014.
U-Pb geochronology and geochemistry



\FY.

of Bibi-Maryam pluton, eastern Iran:
Implication for the late stage of the
tectonic evolution of the Sistan Ocean:
Lithos, v. 200-201, p. 197-211.

-Dilek, Y., Imamverdiyev, N. and
Altunkaynak, S., 2010. Geochemistry
and tectonics of Cenozoic volcanism in
the Lesser Caucasus (Azerbaijan) and
the peri-Arabian region, collision-
induced mantle dynamics and its
magmatic  fingerprint,  International
Geology Review, v. 52, p. 536-578.
-Duggen, S., Hoernle, K., Bogaard,
P.V.D. and Garbe-schonberg, D., 2005.
Post-collisional transition from
subduction to intraplate-type magmatism
in the westernmost Mediterranean,
evidence for continental-edge
delamination of subcontinental
lithosphere: Journal of Petrology, v. 46,
p. 1155-1201.

-Eby, G.N. 1990. The A-type granitoids:
a review of their occurrence and
chemical characteristics and
speculations on their petrogenesis,
Lithos, v. 26, p. 115-134.
-Eftekharnezhad, J., 1975. Brief
description of tectonic history and
structural development of Azarbaijan,
Internal Report to the Ministry of Mines,
Geological Survey of Iran, (in persian).
-Ersoy, E.Y., Helvaci, C. and Palmer,
M.R., 2010. Mantle source
characteristics and melting models for
the early-middle Miocene mafic
volcanism in  Western  Anatolia:
implications for enrichment processes of
mantle lithosphere and origin of K-rich
volcanism in postcollisional settings:
Journal of Volcanology and Geothermal
Research, v. 198, p. 112-128.

-Foley, S.F., 1992. Petrogenetic
characterization  of  the  source
components of potassic magmas:
geochemical and experimental
constraints: Lithos, v. 28, p.187-204.
-Fowler, M.B. and Henney, P.J., 1996.
Mixed Caledonian appinite mag mas,

\FY

1OV = YA Sloxio ATAD Lo VO o)lad coiid Jlo cmn; il sltidgi

implications for lamprophyre
fractionation and high Ba —Sr granite
genesis, Contributions to Mineralogy
and Petrology, v. 126, p. 199 — 215.
-Frost, B.F. and Frost, C.D., 2008. A
geochemical classification for
feldspathic igneous rocks: Journal of
petrology, v. 49, p. 1955-1969.
-Furman, T. and Graham, D., 1999.
Erosion of lithospheric mantle beneath
the east African rift system: geochemical
evidence from the Kivu volcanic
province: Lithos, v. 48, p. 237-262.
-Galoyan, G., Rolland, Y., Sosson, M.,
Corsini, M., Billo, S., Verati, C. and
Melkonyan, R., 2009. Geology,
geochemistry and 40Ar/39Ar dating
ofSevan ophiolites (Lesser Caucasus,
Armenia): Evidence for Jurassic Back-
arc opening and hot spotevent between
the South Armenian Block and Eurasia:
Journal of Asian Earth Sciences, v. 34, p.
135-153.

-Ghasemi, A. and Talbot, C. J., 2006. A
new tectonic scenario for the Sanandaj—
Sirjan zone (Iran): Journal of Asian
Earth Sciences, v. 26, p. 683-693.

-Gill, J.B., 1981. Orogenic Andesites and
Plate Tectonics, Springer, Berlin, p. 390.

-Guleg, N., 1991. Crust-mantle
interaction  in  western  Turkey,
implications from Sr and Nd

geochemistry of Tertiary and Quaternary
volcanics: Geological Magazine, v. 128,
p. 417-435.

-Hofmann, AW., 1997. Mantle
geochemistry, the message from oceanic
volcanism, Nature, v. 385, p. 219-229.
-Hart, S., Hauri, E.H., Oschmann, L.A.
and Whitehead, J.A., 1992. Mantle
plumes and entrainment: Science, v. 256,
p. 517-520.

-Hawkesworth, C.J., Turner, S.P.,
McDermott, F., Peate, D.W. and van
Calsteren, P., 1997. U-Th isotopes in arc
magmas, implications for element
transfer from the subducted crust:
Sciences, v. 276, p. 551-555.



-Horton, B.K., Hassanzadeh, J., Stockli,
D.F., Axen, G.J., Gillis, R.J.,Guest, B.,
Amini, A., Fakhari, M.D., Zamanzadeh,
S.M. and Grove, M., 2008. Detrital
zircon provenance of Neoproterozoic to
Cenozoic deposits in Iran: Implications
for chronostratigraphy and collisional
tectonics: Tectonophysics, v. 451, p. 97-
122.

-lddings, J.P., 1892. The origin of

igneous rocks: The Bulletin of the
Philadelphia County Dental Society, v.
12, p. 89 — 213.

-Innocenti, F., Manetti, P., Mazzuuoli,
R., Pasquare, G. and Villari, L., 1982.
Anatolia and north western Iran, In:
Thorpe R.S. (Ed.): Andesites, Wiley, p.
327-349.

-lonov, D.A., Griffin, W.L. and O'Reilly,
S.Y., 1997. Volatile-bearing minerals
and lithophile trace elements in the upper
mantle: Chemical Geology, v. 141, p.
153-184.

-Jahangiri, A., 2007. Post-collisional
Miocene adakitic volcanism in NW Iran:
geochemical and geodynamic
implications: Journal of Asian Earth
Sciences, v. 30, p. 433-447.

-Karsli, O., Dokuz, A., Kaliwoda, M.,
Uysal, I., Aydin, F., Kandemir, R. and
Fehr, K., 2014. Geochemical
fingerprints of Late Triassic calc-
alkaline lamprophyres from the Eastern
Pontides, NE Turkey: A Kkey to
understanding lamprophyre formation in
a  subduction-related  environment:
Lithos, v.196-197 p. 181-197.

-Karsli, O., Chen, B., Aydin, F. and Sen,
C., 2007. Geochemical and Sr—Nd-Pb
isotopic compositions of the Eocene
Dolek and Saricicek Plutons, Eastern
Turkey: implications for magma
interaction in the genesis of high-K calc-
alkaline granitoids in a postcollision
extensional setting: Lithos, v. 98, p. 67-
96.

-Keskin, M., 2003. Magma generation
by slab steepening and breakoff beneath

YFA

Sgisd 398 sloosss NA-ST 593l 5 coriishs sloosls s

a subduction—accretion complex, an
alternative model for collision-related
volcanism in Eastern Anatolia, Turkey:
Geophysical Research Letters, v. 30, p.1-
4.

-Kheirkhah, M., Allen, M. and Emami,
M., 2009. Quaternary syn-collision
magmatism from the Iran—Turkey
borderlands: Journal of Volcanology
andGeothermal Research, v. 182, p. 1-
12.

-Martin, H., Smithies, R.H., Rapp, R.,
Moyen, J.F. and Champion, D., 2005. An
overview of  adakite, tonalite—
trondhjemite—granodiorite (TTG), and
sanukitoid, relationships and some
implications for crustal evolution:
Lithos, v. 79, p.1-24.

-Masson, F., Djamour, Y., Van Gorp, S.,
Chéry, J., Tavakoli, F., Nankali, H. and
Vernant, P., 2006. Extension in NW Iran
driven by the motion of the South
Caspian Basin: Earth and Planetary
Science Letters, v. 252, p. 180-188.
-McCulloch, M.T., Kyser, T.K,
Woodhead, J.D. and Kinsley, L., 1994.
Pb—Sr—Nd-O isotopic constraints on the
origin of rhyolites from the Taupo
Volcanic Zone of New Zealand,
evidence for assimilation followed by
fractionation of basalt, Contributions to
Mineralogy and Petrology, v. 115, p.
303-312.

-McQuarrie, N., Stock, J.M., Verdel, C.
and Wernicke, B.P., 2003. Cenozoic
evolution of Neotethys and implications
for the causes of plate motions:
Geophysical Research Letters, v. 30, p.
20-36.

-Mirnejad, H. and Bell, K., 2006. Origin
and source evolution of the Leucite Hills
lamproites, Evidence from Sr-Nd-Pb-O
isotopic  compositions:  Journal  of
Petrology, v. 47, p. 2463-2489.
-Middlemost, E.A.K., 1975.The basalt
clan, Earth Science Reviews, v. 11, p.
337-364.


https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwj7lbavhaTLAhXjJ5oKHSb6AvcQFgg2MAM&url=https%3A%2F%2Fwww.researchgate.net%2Fjournal%2F0031-7268_The_Bulletin_of_the_Philadelphia_County_Dental_Society&usg=AFQjCNHqP4uRYFTrlHr9xJ36oZdWiDtfUA&bvm=bv.115339255,d.bGs
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwj7lbavhaTLAhXjJ5oKHSb6AvcQFgg2MAM&url=https%3A%2F%2Fwww.researchgate.net%2Fjournal%2F0031-7268_The_Bulletin_of_the_Philadelphia_County_Dental_Society&usg=AFQjCNHqP4uRYFTrlHr9xJ36oZdWiDtfUA&bvm=bv.115339255,d.bGs
http://www.sciencedirect.com/science/article/pii/S0024493714000796
http://www.sciencedirect.com/science/article/pii/S0024493714000796
http://www.sciencedirect.com/science/article/pii/S0024493714000796
http://www.sciencedirect.com/science/article/pii/S0024493714000796
http://www.sciencedirect.com/science/article/pii/S0024493714000796
http://www.sciencedirect.com/science/article/pii/S0024493714000796

YFa.

-Mohajjel, M., Fergusson, C.L. and
Sahandi, M.R., 2003. Cretaceous—
Tertiary convergence and continental
collision, Sanandaj—Sirjan Zone, western
Iran: Journal of Asian Earth Sciences, v.
4, p. 397-412.

-Moinevaziri, H., Khalili Marandi, SH.
and Brousse, R., 1991. Importance doun
volcanism potassique, au Miocene
Superier, en Azerbaijan, Iran: Comptes
Rendus de I'Académie des Sciences, V.
313, p.1603-1610.

-Moinvaziri, H., 1985. Volcanisme
tertiaire et quaternaire en Iran, PhD
Thesis Université Paris-Sud, Orsay,
France.

-Morimoto, N., 1989. Nomenclature of
pyroxenes, Canadian Mineralogy, v. 27,
p. 143-156.

-Morrison, G.W., 1980. Characteristics
and tectonic setting of the shoshonite
rock association: Lithos, v. 13, p. 97-
108.

-Moyen, J.F., 2009. High Sr/Y and
La/Yb ratios: The meaning of
the“‘adakitic signature™: Lithos, v. 112, p.
556-574.

-Muller, D., Heithersay, P.S. and
Groves, D.l., 1994. The shoshonite
porphyry Cu — Au association in the
Goonumbla District, N.S.W.: Australia
Mineral Petrology, v.51, p. 299 -321.
-Nabatian, G., Ghaderi, M., Neubauer,
F., Honarmand, M., Liu, X., Dong, Y.,
Jiang, S.Y., Von Quadt, A. and
Bernroider, M., 2014. petrogenesis of
Tarom high-potassic granitoids in the
Alborz—Azarbaijan belt, Iran:
Geochemical, U-Pb zircon and Sr—Nd-
Pb isotopic constraints: Lithos, v.184-
187, p. 324-345.

-Othman, D. B., White, W. M. and
Patchett, J., 1989. The geochemistry of
marine sediments, island arc magma
genesis, and crust-mantle recycling,
Earth and Planetary Science Letters,
v.94, p.1-21.

V¥4

1OV = YA Sloxio ATAD Lo VO o)lad coiid Jlo cmn; il sltidgi

-Pearce, J.A., 1983. Role of the sub-
continental lithosphere in  magma
genesis at active
continental margins, In: Hawkesworth,
C.J., Norry, N.J. (Eds.), Continental
Basalts

and Mantle Xenoliths: Shiva, Cheshire,
p. 230-249.

-Pearce, J.A., Bender, J.F., DelLong,
S.E., Kidd, W.S.F., Low, P.J., Glner, Y.,
Saroglu, F., Yilmaz, Y., Moorbath, S.
and Mitchell, J.G., 1990. Genesis of
collision volcanism in Eastern Anatolia,
Turkey: Journal of Volcanology and
Geothermal Research, v. 44, p.189-2209.
-Philip, H., Cisternas, A., Gvishiani, A.
and Gorshkov, A., 1989. The Caucasus:
An actual example of the initial stages of
continental collision: Tectonophysics, v.
161, p. 1-2.

-Pin, C., Gannoun, A. and Dupont, A.,
2014. Rapid, simultaneous separation of
Sr, Pb, and Nd by extraction
chromatography prior to isotope ratios
determination by TIMS and MC-ICP-
MS: J.Anal.At. Spectrom, v. 29, p. 1858-
1870.

-Prelevic, D., Jacob, D.E. and Foley,
S.F., 2013. Recycling plus, A new recipe
for the formation of Alpine-Himalayan
orogenic mantle lithosphere, Earth and
Planetary Science Letters, v. 362, p. 187-
197.

-Prelevi¢, D., Foley, S.F., Romer, R.L.
and Conticelli, S., 2008. Mediterranean
Tertiary lamproites, multi component
melts in post-collisional geodynamics:
Geochimica et Cosmochimica Acta. v.
72, p. 2125-2156.

-Rapp, R.P., Shimizu, N., Norman, M.D.
and Applegate, G.S., 1999. Reaction
between slabderived melts and peridotite
in the mantle wedge, experimental
constraints at 3.8 GPa: Chemical
Geology, v. 160, p. 335-356.

-Rapp, R., Xiao, L. and Shimizu, N.,
2002. Experimental constraints on the
origin of potassium-rich adakites in



eastern China, Acta Petrologica Sinica,
v. 18, p. 293-302

-Rock, N.M.S., 1991. Lamprophyres,
Thomson Litho Ltd, East Kilbride.
-Rogers, N.W., Hawkesworth, C.J. and
Palacz, Z.A., 1992. Phlogopite in the
generation of olivine-melilitites from
Namaqualand, South  Africa and
implications for element fractionation
processes in the upper mantle: Lithos, v.
28, p. 347-365.

-Rudnick, R.L. and Gao, S., 2003. The
composition of the continental crust. In:
Rudnick,

R.L. (Ed.), The Crust:
Pergamon, Oxford, p. 1-64.
-Soltanmohammadi, A., Rahgoshay, M.
and Zadsaleh, M., 2013. Detection of
silica-undersaturated igneous rocks by
using remote sensing techniques: a case
study in the Salavat Mountain, NW of
Iran, 4" ISGC, abstract book, p. 135.
-Sengor, A.M.C., Ozeren, S., Zor, E. and
Geng, T., 2003. East Anatolian high
platcau as a mantle-supported, N-S
shortened domal structure: Geophysical
Research Letters, v. 30 (24), p. 80451-
80454.

-Sengor, A.M.C. and Yilmaz, Y., 1981.
Tethyan evolution of Turkey, a plate
tectonic approach: Tectonophysics, V.
75, p.181-241.

-Sengor, A. M. C., Altiner, D., Cin, A,,
Ustaomer, T. and Hsu, K. J., 1988. The
Tethyside orogenic collage, In: M. G,
Audley-Charles and A., Hallam (Eds.):
Gondwana and Tethys: Geological
Society and Oxford University Press,
Special Publication of the Geological
Society, v. 37, p. 119-181.

-Shafaii Moghadam, H., Ghorbani, G.,
Zakikhedr, G., Fazlnia, N., Chiaradia,
M., Eyuboglu, Y., Santosh, M., Galindo
Francisco, C., Lopez Martinez, M.,
Gourgaud, A. and Arai, S., 2013. Late
Miocene K-rich volcanism in the
Eslamieh Peninsula (Saray), NW Iran:
Implications for geodynamic evolution

Elsevier-

VO

Sgisd 398 sloosss NA-ST 593l 5 coriishs sloosls s

of the Turkish—Iranian High Plateau:
Gondwana Research, v. 26, p. 1028-
1050.

-Smith, E.l., Sanchez, A., Walker, J.D.
and Wang, K., 1999. Geochemistry of
mafic magmas in the Hurricane Volcanic
field Utah, implications for small- and
large-scale

chemical variability of the lithospheric
mantle: Journal of Geology, v. 107, p.
433-448.

-Stampfli, G. M., Marcoux, J. and Baud,
A., 1991. Tethyan margins in space and

time, Palaeogeography,
Palaeoclimatology, Palaeoecology, V.
87, p. 373-4009.

-Streckeisen, A., 1976. To each plutonic
rock its proper name: Earth Science,
Review, v. 12, p.1 - 33.

-Stocklin, J., 1974. Northern Iran:
Alborz Mountains: Geological Society
of London, Special Publication, v. 4, p.
213-234.

-Sun, S.S. and Mcdonough, W.F., 1989.
Chemical and isotopic systematics of
oceanic basalts: implications for mantle
composition and  processes, In:
Saunders, A.D., Norry, M.J. (Eds.),
Magmatism in the Ocean Basins:
Geological Society of London, Special
Publications, v. 42, p. 313-345.
-Thirlwall, M. F., Upton, B. G. J.
and Jenkins, C., 1994. Interaction
between continental lithosphere and the
Iceland  plume—Sr—Nd-Pb  isotope
chemistry of Tertiary basalts, NE
Greenland: Journal of Petrology, v. 35,

p.839-879.

-Turner, S.P., Sandford, M. and Foden,
J., 1992. Some geodynamic and
compositional constraints on
postorogenic magmatism: Geology, V.
20, p. 931- 934.

-Verdel, C., Wernicke, B.P.,

Hassanzadeh, J. and Guest, B., 2011. A
Paleogene extensional arc flare-up in
Iran: Tectonics, v. 30, p. 30-48.



V0N .

-Wilson, M., 1989. Igneous
Petrogenesis: Oxford University Press,
Oxford, p. 466.

-Wyllie, P.J. and Sekine, T., 1982. The
formation of mantle phlogopite in
subduction zone hybridization,
contribution mineral petrology, v. 79, p.
375- 380.

-Xiao, L., Zhang, H.F., Clemens, J.D.,
Wang, Q.W., Kan, Z.Z. and Wang,

VO

1OV = YA Sloxio ATAD Lo VO o)lad coiid Jlo cmn; il sltidgi

K.M., 2007. Late Triassic granitoids of
the eastern margin of the Tibetan
Plateau, geochronology, petrogenesis
and implications for tectonic evolution:
Lithos, v. 96, p. 436-452.

-Zindler, A. and Hart, S.R., 1986.
Chemical geodynamics: Annual Review
of Earth and Planetary Science, v. 14, p.
493-571.



