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Sample No. DG9 DGI11 DG3 DG8 DGI10 DGI12 DGI16 DGI13 DGI18 DG2
SiO, 64.2 64.8 64.8 65.2 65.5 65.6 66.1 66.6 66.7 66.9
AlLO; 15.9 16 16 16.1 16 15.7 15.6 15.9 15.5 14.9
Fe,0;0 5.26 4.89 4.87 5.14 4.68 443 428 4.66 4.02 445
Ca0 4.16 4.15 4.07 4.14 3.83 3.88 3.55 3.84 3.44 3.67
MgO 1.99 1.89 1.7 1.89 1.75 1.55 1.57 1.72 141 1.45
Na,O 3.18 3.22 3.18 3.19 332 3.06 3.14 331 333 3.18
K;O 3.37 3.54 3.8 3.49 3.75 4 3.86 3.72 4.01 3.75
Cr;0; <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TiO2 0.64 0.61 0.59 0.62 0.6 0.54 0.53 0.58 0.51 0.53
MnO 0.11 0.12 0.11 0.12 0.11 0.12 0.09 0.1 0.09 0.1
P,05 0.15 0.16 0.14 0.17 0.13 0.12 0.13 0.15 0.12 0.1
SrO 0.03 0.03 0.03 0.03 0.02 0.03 0.03 0.03 0.02 0.02
BaO 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.07 0.07
LOI 1.15 1.03 0.86 1.25 1.02 1.8 1.03 0.87 1.13 0.7
Total 100 101 100 101 101 101 99.9 102 100 99.8
Ba 622 625 681 690 695 695 686 684 591 595
Ce 51.8 50.5 58.4 52 49.7 56.9 52.7 56.8 68.7 52.4
Cr <10 <10 <10 10 <10 <10 <10 <10 <10 <10
Cs 2.71 3.37 3.46 2.71 448 4.67 3.02 4.39 2.61 3.98
Dy 3.63 3.69 42 3.8 3.95 3.86 3.92 4.19 3.36 39
Er 2.3 2.19 2.9 2.55 2.38 2.55 2.38 2.58 2.1 245
Eu 0.97 1 0.91 1.02 0.92 0.94 0.87 091 0.83 0.89
Ga 16.7 15.4 17 17.1 16.1 16.2 15.5 16.6 15.6 15.6
Gd 3.89 3.99 4.57 4.07 3.7 3.89 3.93 42 3.61 4.01
Hf 5.1 5.5 53 4.8 4.9 4.8 49 5.5 4.1 5.2
Ho 0.74 0.76 0.87 0.85 0.77 0.79 0.81 0.88 0.72 0.78
La 28.9 27.9 31.6 27.8 27.1 31.7 28.8 324 38.1 29
Lu 0.38 0.39 0.45 0.42 0.4 04 04 0.44 0.39 0.4
Nb 21.1 19.4 20.9 20.4 22.1 18.1 18.5 20.3 23.6 18.6
Nd 21.1 20.9 23.3 21.1 20.7 222 20.9 22.7 23.8 21.6
Pr 5.84 5.53 6.44 5.76 5.54 6.08 5.85 6.25 6.81 5.92
Rb 114 121 134 118 135 138 137 133 155 130
Sm 4.08 3.8 4.69 433 4.09 4.05 4.06 427 3.98 427
Sn 2 2 2 12 2 3 2 2 19 2
Sr 284 275 276 295 267 282 266 277 236 251
Ta 1.7 1.6 1.8 2 1.6 1.5 1.7 1.7 2.3 1.7
Tb 0.62 0.62 0.72 0.64 0.61 0.66 0.62 0.68 0.57 0.66
Th 12.6 11.1 16.6 12.5 12.7 12.8 15.6 14.7 15.5 15.9
Tm 0.34 0.32 0.37 0.36 0.34 0.35 0.37 0.36 0.33 0.33
U 2.62 2.69 3.77 2.64 3.02 2.52 3.06 3.57 2.74 3.26
A% 102 86 91 97 87 81 80 84 74 75
w 415 445 433 734 363 628 639 424 891 495
Y 22.6 22.3 26.5 23.4 23.4 23.5 24.7 24.9 21.1 24
Yb 244 2.39 2.73 2.63 24 2.39 2.65 2.69 24 2.33
Zr 191 197 191 178 194 177 180 203 166 187
Ratios
Na,0+K,0 6.55 6.76 6.98 6.68 7.07 7.06 7 7.03 7.34 6.93
K,0/Na,O 1.06 1.1 1.19 1.09 1.13 1.31 1.23 1.12 1.2 1.18
Rb/Sr 04 0.44 0.49 04 0.5 0.49 0.51 0.48 0.66 0.52
Ba/Rb 5.46 5.19 5.08 5.85 5.17 5.04 5.03 5.14 3.81 4.59
Th/Ta 7.38 6.91 9.19 6.23 791 8.53 9.15 8.62 6.72 9.35
Nb/Ta 12.4 12.1 11.6 10.2 13.8 12.1 10.9 11.9 10.3 10.9
Y/Nb 1.07 1.15 1.27 1.15 1.06 1.3 1.34 1.23 0.89 1.29
Y/Yb 9.26 9.33 9.71 8.9 9.75 9.83 9.32 9.26 8.79 10.3
La/Yb 11.8 11.7 11.6 10.6 11.3 13.3 10.9 12 15.9 12.4
Ho,/Yb, 0.88 0.92 0.93 0.94 0.93 0.96 0.89 0.95 0.87 0.97
La,/Sm, 7.99 7.87 7.8 7.13 7.61 8.94 7.33 8.12 10.7 8.39
Tb./Yb, 1.12 1.14 1.16 1.07 1.12 1.22 1.03 1.12 1.05 1.25
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Geochemistry and petrogenesis of the Dehe Bala calc-alkaline
granodiorites, south west of Boein Zahra

Zeynab Gharamohammadi and Ali Kananian *
School of Geology, College of Sciences, University of Tehran, Tehran, Iran

Abstract

The Dehe Bala pluton is exposed approximately 45 km south-west of Boein Zahra town, Qazvin
province. This Pluton which intruded the Eocene volcano-sedimentary rocks of the Urumieh-
Dokhtar Magmatic assemblage (UDMA), is mainly composed of granodiorite and produced
narrow thermal metamorphic contact aureoles surrounding the intrusion. The body is
characterized by SiO» content ranging from 64.2 t066.9 wt%, high-k calc-alkaline nature and
metaluminous character (A/CNK<1.1). On the primitive mantle-normalized trace element spider
diagram, the intrusive rocks have similar trace.element patterns with pronounced enrichment in
Cs, Th, U, K, Zr and P, Ti, Nb and Ba depletion. Chondrite-normalized rare earth elements
(REE;) patterns display moderate negative Eu anomalies, enrichment of LREEs relative to
HREEs and moderate fractionated REEs pattern. The granodiorites under discussion, based on
geochemical features, belong to I-type granitoids. Their low TiO; and P,Os contents and high
Th/Ta=6.23-9.35 ratios are characteristic of subduction-related magmatism. The Dehe Bala
granodiorites display geochemical characteristics typical of magmatic arc intrusions related to
an active continental margin.-These criteria include their calc-alkaline nature, pronounced
negative Nb anomaly, light-REE-enriched patterns and weak fractionation of MREE and HREE.
Enrichment of incompatible elements such as La, Ce, Rb, Th, K and Nd coupled with negative
anomalies of Ti, Ba; Eu, Nb and P suggest that the parent magma originated by partial melting
of lower crust. The presence of mafic microgranular enclaves (MMEs) in granodiorites along
with disequilibrium textures in plagioclase phenocrysts and also the attendance of plagioclase
phenocrysts between host granodiorites and the MME across the boundary point to mixing of
crustal magma with mantle-derived mafic magma.

Key words: Calc-alkaline, Magma mixing, Lower crust, I-type granite, Dehe Bala pluton,
Urumieh- Dokhtar magmatic assemblage (UDMA)
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