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( vsvlt?’}) 4428 | 4544 | 46.34 | 48.19 | 47.07 | 48.88 | 49.35 | 49.42 | 50.21 | 50.82 47.09
0
TiO, 1.13 1.34 1.32 | 1.36 | 2.30 1.90 2.55 434 1.04 2.08 1.30
ALO, 10.74 | 1024 | 11.41 | 12.89 | 16.51 | 16.51 | 16.64 | 15.76 | 17.10 | 15.62 10.95
FeO,. 1226 | 11.28 | 10.62 | 9.26 | 10.23 | 9.71 11.21 9.41 6.60 9.49 8.97
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MnO 0.20 0.18 0.18 | 0.17 | 0.18 0.18 0.22 0.16 | 0.12 | 0.16 0.17
MgO 17.42 | 19.04 | 16.77 | 11.87 | 5.99 6.94 5.16 5.66 | 7.71 6.34 13.40
CaO 9.45 7.83 8.56 | 12.95| 1042 | 10.13 | 840 | 10.12 | 12.85 | 8.62 13.27
Na,O 1.43 1.79 210 | 1.97 | 2.70 2.26 3.44 277 | 221 2.68 1.32
K,0 0.55 1.02 1.08 | 0.78 1.77 1.72 1.74 1.19 | 093 | 2.57 0.68
PO, 0.16 0.26 029 | 0.19 | 047 0.45 0.56 0.18 | 0.10 | 0.41 0.25
LOI 0.00 1.01 0.76 | 0.34 | 0.86 0.59 0.29 033 | 1.13 1.12 2.00
Total 97.62 | 99.43 | 99.43 [99.97 | 98.5 | 99.27 | 99.56 | 99.34 | 100 | 99.91 99.4
Ba (ppm) | 179 305 555 274 588 601 588 233 243 643 190
Rb 13 26 23 17 38 48 44 55 26 96 17
Sr 296 288 368 | 351 548 475 500 473 510 430 231
Cs 0.50 1.30 1.30 | 0.50 | 0.80 1.10 1.10 3.50 | 1.30 | 2.60 0.50
Ga 11 12 13 14 19 18 21 18 16 20 12
Ta 1.10 1.70 1.60 | 1.30 | 2.90 2.70 3.00 270 | 1.10 | 220 1.40
Nb 11 22 21 17 41 40 47 30 14 27 20
Hf 1.90 2.90 3.10 | 2.60 | 4.00 5.20 2.30 340 | 290 | 5.40 2.70
Zr 63 105 111 87 147 216 87 114 88 213 96
Y 11 14 15 15 25 25 26 17 15 24 15
Th 1.50 3.20 2.80 | 1.90 | 2.80 3.30 1.50 3.90 | 2.10 | 4.10 3.10
U 0.40 0.90 0.60 | 0.50 | 0.70 0.90 0.50 1.30 | 0.60 1.20 0.80
Cr 910 1350 | 1020 | 890 50 180 70 60 180 280 970
Ni 410 530 450 | 210 40 110 50 20 60 110 230
Co 77 81 70 53 38 38 35 40 35 35 48
Sc 32 27 27 44 30 27 30 35 35 23 50
\% 175 203 182 | 248 316 246 303 413 224 203 251
La 1020 | 18.30 | 18.20 | 1420 | 31.90 | 32.30 | 33.00 | 16.80 | 14.30 | 29.60 20.90
Ce 21.80 | 3590 | 36.20 |29.30 | 62.90 | 66.70 | 67.30 | 34.50 | 28.50 | 59.50 40.60
Pr 2.62 4.16 4.11 | 3.63 7.28 7.61 7.81 404 | 344 | 6.84 4.71
Nd 12.00 | 16.80 | 17.20 | 14.90 | 29.60 | 30.50 | 33.10 | 16.90 | 15.10 | 28.10 18.80
Sm 2.70 3.60 3.80 | 3.40 | 6.40 6.30 6.50 390 | 350 | 5.90 4.20
Eu 0.91 1.21 128 | 1.24 | 212 1.67 2.35 1.17 | 1.20 1.86 1.29
Gd 2.80 3.60 3.50 | 3.70 | 6.20 6.20 6.20 3.80 | 330 | 5.90 3.90
Tb 0.40 0.50 0.50 | 0.60 | 0.90 0.90 0.90 0.60 | 0.50 | 0.80 0.60
Dy 2.40 2.80 3.00 | 3.20 | 5.00 5.30 5.00 340 | 290 | 4.70 3.50
Ho 0.50 0.60 0.60 | 0.60 1.00 1.00 0.90 0.70 | 0.60 | 0.90 0.60
Er 1.20 1.60 1.60 | 1.60 | 2.70 2.80 2.50 1.90 | 1.60 | 2.40 1.70
Tm 0.17 0.22 023 | 0.23 0.39 0.40 0.35 027 | 023 0.34 0.23
Yb 1.10 1.40 1.40 | 1.40 | 2.50 2.50 2.10 1.80 | 1.40 | 2.20 1.50
Lu 0.15 0.19 021 | 020 | 0.39 0.35 0.32 0.27 | 0.21 0.30 0.21
Eu/*Eu 1.01 1.03 1.07 | 1.07 1.03 0.82 1.13 093 | 1.08 | 0.96 0.97
(La/Yb), | 6.65 9.38 932 | 728 | 9.15 927 | 1127 | 6.69 | 7.33 9.65 9.99
Mgt 58.68 | 62.79 | 61.23 | 56.18 | 36.93 | 41.68 | 31.52 | 37.55 | 53.89 | 40.04 59.90
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Abstract

The metamamorphic rocks of Sanandaj-Sirjan Zone (SSZ) in the west part of Hamedan at CheshmehGhassaban village were intruded by
olivine gabbro- gabbro at the middle Jurassic. The rocks consist of olivine, clinopyroxene, plagioclase, phologopite, brown amphibole and
biotite and belong to alkaline series, derived from partial melting in the stability field of a garnet peridotite. Moreover, LREE enrichment
of in chondrite normalized REE pattern, and relatively high ratios of La /Yb, (6.65-11.25), Nb/Yb (22-22.38), Th/Nb (0.07-0.16) and
Nb/Y (>1) indicate that the rocks originated from an ocean island basalt like (OIB-like) sublithospheric mantle source and juxtaposed with
and intruded into continental crust. With respect to geodynamic model of SSZ in the Alvand area in the middle Jurassic, ascribed to the
subduction of the Neo-Tethys oceanic crust below the SSZ, the “Ridge-Trench” subduction model is proposed for these gabbros. Based on
this model, the subduction of the active spreading center of the Neo-Tethys oceanic crust produced a slab window in the subducted oceanic
lithosphere, allowing infiltration of astenospheric hot OIB-like melt into SSZ. In addition, the development of a very substantial volume of
S-type granitoid rocks in the Alvand granitoid complex of Hamedan region can be attributed to the melting of the metapilitic rocks due to
ridge subduction events.
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