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Sample No. EK4 E25 EPal CESa4 ESal0 E17 E19 E28 E29
(wt%)
SiO, 52.63 53.82 54.57 54.35 55.74 56.09 57.81 58.03 59.22
TiO, 0.56 0.48 0.41 0.45 0.53 0.45 0.59 0.50 0.45
Al,O3 15.12 13.98 14.66 14.97 16.73 15.65 17.64 16.67 16.11
Fe,Os" 10.52 10.24 10.34 9.06 8.61 7.84 7.70 8.66 8.94
FeO 9.56 9.31 9.40 8.24 7.83 7.12 7.00 7.87 8.12
MgO 7.08 7.83 7.28 6.98 5.17 6.33 4.05 4.55 4.64
MnO 0.25 0.23 0.27 0.23 0.19 0.17 0.15 0.18 0.21
CaO 8.95 9.49 8.12 8.53 7.03 8.02 5.66 6.99 5.86
Na,O 2.75 291 2.84 2.92 3.02 2.72 2.60 2.85 3.10
K,O 1.37 1.32 1.27 1.69 1.69 1.68 1.95 177 1.96
P,0s 0.09 0.07 0.06 0.06 0.08 0.06 0.09 0.07 0.07
P.F. 1.27 0.93 1.44 1.56 1.67 1.70 1.78 0.97 0.46
Total 100.51 100.53 100.61 100.57 100.58 100.70 100.47 100.40 100.26
(ppm)
Li 27.32 25.37 44.15 23.87 46.22 38.66 55.68 25.34 35.25
Be 1.13 1.01 1.40 1.23 1.40 1.10 1.15 0.81 141
Sc 29.73 39.60 36.55 46.95 44.13 35.58 22.89 26.73 33.06
\% 136.54 172.97 162.20 158.14 139.93 181.66 121.39 116.76 154.53
Cr 304.48 439.70 337.10 370.61 174.58 336.31 96.53 104.01 165.04
Co 25.45 45.38 32.82 27.18 23.81 41.99 16.92 19.38 24.56
Ni 66.84 70.64 88.76 78.95 28.39 41.04 17.88 17.66 25.17
Cu 86.88 50.74 66.20 90.40 63.76 25.71 11.20 38.61 15.28
Zn 67.31 100.89 83.94 90.17 81.05 7.95 65.41 60.26 72.68
Ga 16.36 52.67 19.30 22.25 22.65 51.05 20.27 18.56 23.37
As 11.53 5.15 37.46 4.32 3.80 8.31 7.86 6.27 7.54
Rb 47.01 52.66 60.56 55.03 131.60 60.24 80.01 49.10 79.51
Sr 130.61 155.97 144.07 156.92 147.32 166.36 143.01 141.26 164.77
Y 3147 31.45 51.49 64.37 28.07 17.22 17.36 11.61 14.66
Zr 31.43 31.34 25.89 10.71 22.32 33.75 82.23 35.71 37.32
Nb 6.76 7.35 7.76 9.18 9.32 6.25 8.37 5.83 7.16
Cd 0.21 1.05 0.22 0.14 0.08 0.92 0.08 0.13 0.13
Cs 6.86 6.05 8.44 6.51 11.73 4.83 7.00 5.17 6.22
Ba 132.66 235.34 144.09 211,51 219.05 222.23 186.18 172.52 224.68
La 23.05 20.88 18.00 24.73 17.00 16.24 18.44 12.68 15.39
Ce 54.78 47.82 54.35 45.00 25.00 34.37 35.86 24.27 29.78
Pr 8.22 7.28 9.35 11.35 7.58 4.36 4.50 2.94 3.70
Nd 28.19 25.77 36.61 44.11 22.70 1431 14.89 9.77 12.21
Sm 6.42 6.31 10.18 12.34 4.57 3.02 3.19 191 2.67
Eu 0.92 1.06 0.98 1.02 0.74 0.89 0.80 0.85 0.95
Gd 6.12 6.24 10.10 13.02 4.48 2.96 3.20 2.02 251
Tb 1.23 1.30 2.14 2.77 0.94 0.56 0.63 0.40 0.51
Dy 6.55 6.48 10.90 14.24 4.95 3.04 3.27 212 2.62
Ho 1.53 1.57 2.57 3.38 1.22 0.75 0.83 0.56 0.65
Er 3.87 3.82 6.20 7.99 3.27 1.98 2.06 1.48 1.79
Tm 0.62 0.62 0.99 1.26 0.56 0.32 0.36 0.26 0.30
Yb 3.47 3.30 5.24 6.27 3.15 2.20 2.03 2.10 3.20
Lu 0.58 0.57 0.89 1.06 0.56 0.31 0.35 0.30 0.33
Ta 0.79 1.95 2.02 0.88 1.46 0.61 1.10 1.56 0.68
W 1.44 2.15 2.18 3.48 16.22 3.39 3.58 4.86 5.70
Pb 14.08 32.02 16.29 19.87 13.18 30.47 16.67 14.36 11.54
Th 5.02 3.26 3.67 9.02 6.00 5.74 9.00 2.92 2.05
U 1.22 0.87 2.14 2.02 4.65 1.40 1.94 0.71 0.70
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Petrographical and geochemical characteristics of enclaves
in Astaneh area (Southwest of Arak)
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Abstract
The Astaneh granodiorite intrusion, located in the southwest of Arak, is characterized by

rounded and rarely ellipsoid microgranular enclaves ranging in composition from gabbro
to diorite and quartz diorite. The diameter of enclaves varies from a few millimeters to 40
centimeters. In the marginal part, the enclave forming-minerals are finer than that of the
central parts. The fine grained enclaves are an evidence of rapid magma cooling which
these rocks were surrounded by host felsic magma. Petrographical evidences such as
ocellar quartz, acicular apatite, bladed biotite, poikilitic textures and pargasitic amphibole
in all of the enclaves show that magma mingling occurred. The enrichment of the studied
enclaves in CO, Ni, Cr and HREE display that these rocks are globules of mafic magmas
mingling to felsic type.

Key words: Astaneh, Enclave, Magma mixing, Magma mingling
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