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OSen 5 ey S5

(ppm e ) ICP-MS 5 (555 o3 s ) XRF ) 95 4 gled 4 2 I fol> lassls =Y g

S &9 ST I3k <t S5k ca T oyl Sl oSt
5903 0 sl X, X, X, b, b, D, F, G B, B, E, J, A, K,
SiO, 49.86 | 49.34 50.74 | 49.65 | 50.64 | 559 5554 | 56.94 | 62.34 | 62.81 | 57.04 | 60.39 | 66.85 66.48
TiO, 0.83 0.79 0.89 0.49 0.55 0.65 0.55 0.62 0.45 0.42 0.55 0.48 0.35 0.3
ALO, 13.11 13.39 13.67 8.25 858 | 1637 | 1584 | 16.99 | 16.57 | 16.9 1629 | 1596 | 15.22 15.76
Fe,0, 1.4 1.4 1.43 1.3 1.37 1.15 1.26 1.05 0.69 0.87 1.03 0.87 0.09 0.53
FeO* 7.91 7.95 8.13 7.39 7.74 6.5 7.15 5.95 3.89 3.61 5.82 491 0.5 2.98
MnO 0.15 0.13 0.14 0.14 0.13 0.13 0.14 0.15 0.07 0.06 0.11 0.11 0.09 0.06
MgO 7.92 7.68 7.6 14.08 | 11.76 | 4.25 5.51 3.5 2.1 1.72 3.93 3.52 1.69 1.4
CaO 10.91 11.12 10.52 9.77 10.51 | 7.31 8.73 7.65 5.27 6.09 7.83 6.99 3.13 4.66
Na,O 1.78 1.7 1.81 0.3 0.84 2.76 2.78 2.8 4.72 3.68 3.06 3.31 5.33 4
K,0 3.82 3.65 42 3.93 4.03 2.42 2.17 1.7 1.22 1.08 2.09 1.79 2.39 232
PO, 0.36 0.38 0.38 0.39 0.43 0.17 0.22 0.12 0.1 0.08 0.16 0.1 0.06 0.08
LOI 2.04 3.11 1.51 4.64 33 2.7 0.9 2.93 3.14 3.15 2.64 2.1 2.39 221
Total 99.75 | 100.62 | 100.66 | 100.25 | 99.71 | 99.82 | 100.29 | 99.99 | 99.75 | 99.92 | 100.01 | 99.96 | 100.47 100.10
ICP-MS (ppm)
Rb 98.33 101.3 112 116.6 | 113.6 | 843 52.56 | 66.47 | 39.23 | 28.29 | 75.34 55.2 72.8 71.42
Sr 677.1 696.7 806.7 638.7 | 881.1 | 1060 | 784.3 1094 | 797.8 | 845.7 1041 | 796.4 | 782.4 686.77
Cs 1.73 236 3.94 2.45 3.04 39 0.71 1.2 4.85 5.88 247 1.41 1.48 1
Ba 1835 1449 2046 1347 1537 | 1385 1333 1001 | 1063 | 1109 1213 1163 1771 1466.5
Pb 19 20 21 21 19 37 12 29 18 21 19 16 23 18
Th 2.684 | 2.552 | 4.807 6.05 0.68 | 5.016 3.96 2.651 | 2.013 | 0.572 | 2.739 | 1.661 22 1.672
10) 1.45 1.5 1.47 2.24 222 1.41 0.94 1.38 0.92 1.03 1.2 1.02 1.27 1.05
Y 16.65 16 16.09 10.88 | 11.53 | 10.6 10.6 10.79 53 4.74 10.14 8.46 6.23 5.67
Zr 50 52.5 67.5 53.75 | 53.75 | 71.25 45 51.25 45 38.75 52.5 48.75 | 53.75 51.25
Hf 2.07 2.185 2.3 2.185 | 2.185 | 2.645 1.61 204 | 1.725 | 1.955 | 2.185 | 1.955 | 2.185 2.07
Nb 6.54 6.56 6.56 8.64 8.48 4.80 4.00 3.68 2.72 2.72 4.48 3.84 6.72 4.96
Ta 0.48 0.48 0.48 0.48 0.48 0.48 0.32 0.32 0.32 0.32 0.32 0.48 0.96 0.32
Ni 8.4 79.8 86.8 4514 | 3654 | 224 40.6 8.4 8.4 5.6 18.2 23.8 7 5.6
Cr 448.1 459 4333 1679 1590 | 74.42 | 191.5 | 3538 | 50.02 | 244 78.08 | 109.8 | 41.72 58.56
v 251 251 241 158 186 216 213 184 120 107 211 159 86 78
La 13.58 13.58 13.95 1395 | 14.51 | 12.83 | 13.86 9.68 7.72 8.09 12 8.46 10.14 8.56
Ce 30.3 30.3 30.6 31.1 31.9 28.5 27.8 16.5 16.5 17.1 26.2 17.5 20.4 16
Pr 3.9 3.93 4.02 391 4.09 3.59 33 2.66 2.09 2.07 3.23 2.18 2.33 1.85
Nd 17.4 17.4 17 17.2 17.8 14.9 13.6 11.1 9.1 8.9 13.5 8.9 8.8 7.1
Sm 2.61 4.48 4.55 4.14 4.23 3.27 2.98 2.49 2.14 2.05 2.95 2.17 1.78 1.58
Eu 1.34 1.26 1.3 1.03 1.11 0.96 0.91 0.8 0.7 0.68 0.87 0.68 0.58 0.51
Gd 4.01 3.92 3.8 3.06 3.42 2.47 2.55 222 1.47 1.34 2.31 1.91 1.38 1.22
Tb 0.67 0.62 0.65 0.51 0.53 0.4 0.4 0.37 0.22 0.2 0.4 0.3 0.22 0.2
Dy 3.36 322 3.37 2.33 2.41 2.16 2 2.08 1.11 0.97 2.07 1.55 1.15 1
Ho 0.68 0.64 0.63 0.45 0.47 0.4 0.4 0.41 0.21 0.19 0.4 0.33 0.23 0.2
Er 2.01 1.84 1.88 1.19 1.35 1.18 1.07 1.32 0.6 0.49 1.2 0.99 0.7 0.57
Tm 0.28 0.28 0.28 0.17 0.19 0.17 0.19 0.21 0.07 0.09 0.17 0.16 0.12 0.1
Yb 1.89 1.92 1.95 1.28 1.2 1.24 1.3 1.43 0.57 0.59 1.17 1.01 0.76 0.7
Lu 0.27 0.3 0.26 0.19 0.18 0.19 0.19 0.2 0.1 0.07 0.08 0.18 0.14 0.11

*FeO= 0.85Fe,0,
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Abstract

The volcanic rocks of Kuleh sangi-Malek siah kuh igneous complex consist of alkali basalt, basalt, basaltic andesite, andesite, dacite and
trachyte. In the SiO2 versus K20 diagram, the basaltic samples are plotted in the shoshonitic field and the subalkaline samples are plotted
in the medium K calc alkaline series field. The average La/Yb, Rb/Zr and Cs/Hf ratios in basalts are 7, 47 and 63 times those of N-MORB,
respectively. Considerable enrichment of LILEs, LREEs and relative depletion of HREEs indicate that the magmas originated from a mantle
source more enriched than that of OIB, where phlogopite and garnet are stable. Using non-modal batch melting model, the compositions of
the mafic samples are mainly consistent with about 5% melting of a phlogopite-bearing and garnet-bearing lherzolite with a mixture of about
80% and 20%, respectively. AFC models using Pb versus Ce/Pb and Rb versus K/Rb show that the fractionated samples have undergone
simultaneous crustal assimilation and fractional crystallization. It seems that the assimilation and the fractionation had been taken place with
the same rate. Depletion in Y and elevated ratio of Sr/Y of fractionated rocks in addition to Rb/Nb ratio more than 8, could be considered as

evidence for crustal assimilation.
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