
Ti Nb LREE

LREE/HREE (OIB)

E-mail: kananian@khayam.ut.ac.ir *

(Zhao et al., 1995)

(Upadhyay et al., 2006)

(Juteau and Maury, 2003)

(Stocklin, 1968)

(Failled Rift)

Berberian (1983)

(Tampson et al., 1997)

(Malpas et al., 1997)

(Lipparrd et al., 1986)

(Shamim Khan et al., 2005)

(Celik and Delaloy, 2006)

 ALS ICP-MS ICP-AES

Chemex Ltd

° ' ° '
° ' ° '
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(Anells et al., 1975)

(Anells et al.,1975)

(Anells et al., 1975)

Wo En Fs

ppm TiO2

Ti

An %

Wo En Fs

TiO2

An %

ICP-MS

TiO2 SiO2

CaO TiO2 P2O5

#Mg MgO

Zr Rb Ba

Ni Cr Nb Y

(Na2O+K2O) SiO2

(Le Bas et al., 1986) TAS

Wilson (1989)

Cox et al. (1979)

Irvin and Baragar (1971)

 "  "  (Na2O+K2O)

 " "

Ti, Zr, Y, Nb

Zr/Ti

Pearce (1996)  (Winchester and Floyd, 1977) Nb/Y

(Dupuis et al., 2005)

Ti (Sun and McDonough, 1989)
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Sr

N-MORB MORB

Ti E-MORB

Sun and McDonough, 1989

HREE LREE

Eu

 (Mullen, 1983) P2O5 - TiO2 - MnO

P  Ti, Mn %

(Rollinson, 1993)

OIA

P2O5

Ti/ 100-Zr-Y*3

Y- Ti-Zr (Pearce and Cann, 1973)

(Pearce and Cann,1973)

Y/Ti/Zr

ppm Th ppm Nb

 (Boztug et al., 2007) Nb/Th Nb

Ta/Yb MORB+OIB

(Pearce, 1983) Th/Yb

OIB

LREE SiO2 MgO TiO2 P2O5

LILE

Ti Nb HFSE

(OIB)

Ti

(Prytulak & Elliot, 2007)

Azeros Elliott et al. (2007)

TiO2

Ti (Elliot, 2007)

OIB

Ti (Yan and Zhao, 2008)

OIB MORB

 La-Y/15-Nb/ 8

(Cabanis and Lecolle, 1989)

U Nb Nb

Nb/U Nb/U

(Hoffman, 1988) ± OIB MORB

 La/Ta>   

(Hart et al., 1989; Abdel-Fattah, 2004) La/Nb> 

La/Ta>  -  - )

(La/Nb>  - 

Yb

Ta Yb Th

(Moghazi, 2003) Th/Yb

(Pearce, 1983) Ta/Yb Th/Yb

OIB

MORB

Ta Th

(Aldanmaz, 2000) Ta/Yb Th/Yb

Ta/U Nb

La/Nb

(Taylor and McLennan, 1995)

(Xia    et    al., 2008)

OIT OIB

OIAB

Sr/Rb

(OIAB)

;Weaver, 1991; Gibson et al., 1997)

 Abdel-Fattah et al. (2004) .(Frey et al., 2000; Abdel-Fattah ,2004)
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 – (Pankhurst, 1977)

Ba Ba/Zr Ba/Y

Hoernle and Schmincke (1993)

Al2O3

Nb/Al2O3 Zr/Al2O3

P2O5/Al2O3

La/Sm

La/Sm Sm/Yb

Sm/Yb

La/Sm Sm/Yb

(Aldanmas et al., 2000)

REE

HREE

LREE/HREE HREE

(McKenzie & O'Nions,1991; Abdel-Fattah, 2004)

(Tb/Yb)N

(Abdel-Fattah ,2004; Moghazi, 2003)

(Tb/Yb)N

(Tb/Yb= - ; Frey et al.,2000)

(Frey et al., 2000; McKenzie and O'Nions, 1991)

Km

HFSE

Weaver et al., 1987 OIB Smedley,1988

.(Latin et al.,1990

(Moghazi, 2003)

 (Supra-subduction) (MORB)

(Mehrab khan et al., 2007)

(MORB)

 Rahgoshay et al., 2007; Moazzen et al.,) IAT

 2006; Shahabpour, 2005; Ghazi et al., 2004; Shojaat et al., 2003; Ghazi

 et al., 2003; Babaei et al., 2001; Banaei et al., 2001; Hassanipak and

(Ghazi, 2000

(Beccaluva et al., 2004)

 )

(al., 2004; Nicholson et al., 2000

 )

(Malpas et al., 1997; Lippard et al., 1986

(Ghazi & Hassanipak, 1999) (Arvin and Robinson, 1994)

.(Galoyan et al., 2007)

(Tankut et al., 1998)

(Galoyan et al., 2008)

( )

(Slab breakoff)

( )

(Galoyan et al., 2007)

Berberian (1983)
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Berberian, 1983; Dehghani and Makris, 1983

 RS .(Dilek & Delaloy, 1992

TiO2 P2O5

Ba LILE

LREE HREE

La/Sm

Sm/Yb

U/Ta

(OIB)
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G13-1 G13-2 G-14 GO-17 GSH-17 149 BT-22 SM20 SM23B SY80

SiO2 47.1 45.5 47.2 48.5 45.2 45.9 48.7 48.1 48.85 46.5

Al2O3 18.45 18.05 16.4 16.15 14.8 15.5 14.7 15.15 15.1 13.65

Fe2O3 9.68 10.45 11.8 11.7 12.9 13.3 12.2 12.98 12.36 14.75

CaO 9.41 9.29 8.57 8.71 8.5 8.28 8.64 8.92 8.05 9.7

MgO 3.2 3.29 3.65 3.65 4.21 4.27 3.41 3.84 3.59 4.73

Na2O 4.08 4.55 3.99 3.59 4.03 3.88 2.92 2.98 3.04 2.68

K2O 1.5 1.42 1.8 1.82 1.49 1.32 1.6 1.48 1.73 1.22

TiO2 2.79 3.31 3.29 3.35 3.82 3.75 3.16 3.37 3.37 3.44

MnO 0.14 0.13 0.16 0.16 0.18 0.16 0.13 0.18 0.18 0.25

P2O5 0.58 0.57 0.57 0.62 0.61 0.57 0.56 0.56 0.59 0.59

LOI 3.07 3.55 2.41 2.07 3.98 3.23 2.05 2.06 2.64 2.26

Total 100.0 100.1 99.8 100.3 99.7 100.2 98.1 99.62 99.5 99.8

Ba 430 392 578 540 471 448 456 485 460 348

Ce 48.7 47.8 57.4 69 60.5 58.9 65.9 68 69 64.8

Co 25.3 27.3 32.1 32 36 39.5 35.1 33 37 42

Cr 60 20 60 30 40 30 50 50 27 30

Cs 0.36 0.26 0.28 0.36 0.65 0.48 0.09 0.13

Cu 18 13 78 41 66 71 44 109

Dy 3.99 3.98 4.96 5.26 5.15 5.3 6.3 5.85 6.05 6.29

Eu 2.25 2.27 2.48 2.55 2.48 2.57 2.91 2.75 2.8 2.79

Hf 3.7 3.7 4.7 5.4 4.9 4.5 5.4 5.6

Ho 0.7 0.68 0.91 0.95 0.9 0.86 1.09 1.1

La 25.1 24.3 29 34.2 30.7 27.8 31.6 33.5 36 30.5

Lu 0.17 0.17 0.23 0.24 0.24 0.24 0.31 0.3

Nb 32.6 33.6 41.8 48.9 43.6 43.5 45.3 46 47 42.3

Nd 24.5 24.6 29.1 33.1 31.1 30.9 36.8 38.5 40 34.6

Ni 8 <5 24 18 29 40 22 21 24 48

Rb 34.3 29.8 38.7 34.4 26.7 23.5 26.7 18 32 22.4

Sm 5.34 5.52 6.59 7.23 6.93 6.97 8.21 8.3 8.5 7.82

Sr 1035 983 1295 968 917 882 662 700 690 553

Ta 2.1 2.1 2.4 2.9 2.5 2.6 2.7 2.5

Th 2.9 2.52 2.94 3.85 2.99 2.7 3.76 3.6 3.75 2.84

U 0.61 0.55 0.62 1.36 0.65 0.66 0.92 0.71

165 193 203 210 251 270 224 240 250 266

Y 16.8 17.3 22.2 23.9 22.9 23 25.8 28 30 28.2

Yb 1.27 1.3 1.64 1.77 1.7 1.66 2.25 2.21 2.3 2.16

Zn 108 115 128 129 148 131 150 154

Zr 138 138 168 201 180 176 194 200 200 183

#Mg 33.58 32.77 32.31 32.22 33.13 32.52 30.87 55.93 55.21 33.07

ICP

OIB Amlash

MORB OIT OIAB gabbro Basalt

Ba(ppm) 5-50 70-200 200-1400 476 437

Sr(ppm) 90-200 150-400 400-4000 1013 651

Rb(ppm) <5 5-12 15-400 31 24

Zr(ppm) 15-150 5-25 20-60 166 177

Th/U 2 3-5 4.2 4.08

Th/Nb <0.1 0.07 0.07

Hf/Nb <8 0.11 0.11

Zr/Nb 12-22 5.8 4.1 4.3

Sr/Rb 127 20-70 32 27

OIB MORB

Wilson (1989) OIB MORB

AP CPX PL

Kretz  1983

(K2O+ Na2O) SiO2

Wilson (1989) Le Bas et al. (1986)
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(Winchester and Floyd,1977) Nb/Y Zr/Ti

Pearce(1996)

 (Sun and McDonough, 1989)

(Sun and McDonough, 1989)

 (Pearce and Cann, 1973) Y-Ti-Zr (Mullen, 1983) MnO - TiO2 - P2O5
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Ba Ba/zr Ba/Y

P2O5/Al2O3 Nb/Al2O3 Zr/Al2O3

(Hoernle and Schmincke, 1993)

La/Sm Sm/Yb

Albarede  (1995) Show  (1970)

Ol0.60+Opx0.20+Cpx0.10+Gt0.10 Ol0.53+Opx0.27+Cpx0.17+Sp0.03

McKenzie and O'Nions(1991)

(Aldanmas et al., 2000) Sun and McDonough (1989)

 (Pearce, 1983) Th/Yb Nb/Yb (Boztug et al., 2006) Nb/Th Nb

Cabanis and Lecolle, 1989) La - Y/15 - Nb/ 8 Ti

Galoyan et al.,2007
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Structural Style of High Zagros Zone Based on Thrust Fault System in 
Southeast Kermanshah
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Abstract

The High Zagros zone in southeast Kermanshah is bordered between two Radiolarite and Zagros Fold Belt and consist of abundant NW-SE trending thrust faults 

and folds sub-parallel to Zagros fold belt. Several structural cross-sections were prepared in NE-SW direction perpendicular to the trend of the structures. Main 

northern Radiolarite zone from the High Zagros Zone. This fault is limiting the southern boundary of the Radiolarite zone. It displaced as a reverse fault during 

this event. It seems that the Garo Formation plays a detachment surface role for these thrusts in the High Zagros zone. The foreland in Zagros, commenced to 

deform by thrusting and folding in Late Cretaceous in the High Zagros zone and by later collision of the Arabian plate with the Iranian plate, rock units in the 

Zagros Fold Belt were deformed.
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* Corresponding author: M.Mohajjel; E-mail: Mohajjel@tmu.ac.ir

Petrogenesis of Southern Amlash Alkaline Rocks in the South Caspian Sea, 
North of Iran
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Abstract

South Amlash alkaline rocks, located in south of Caspian Sea, occur like small and discrete bodies within the Cretaceous igneous rock association which is 

LREE and positive anomalies of Nb and Ti suggesting an intra-plate ocean island (OIB) tectonic setting. Considering the LREE/HREE ratio and some of other 

incompatible element contents, it seems that the alkaline rocks are probably derived from a garnet lehrzolitic mantle.

Keywords: Alkaline Rocks, Ocean Island, Garnet Lehrzolit, Amlash, Caspian Sea
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