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Sample 1-09-170.55 1-8.9-0 -13-95.2 1-09-416.3 1-2-300 1-4-166-4
Sio, 63.22 64.41 63.4 65.09 66.13 64.58
TiO, 0.56 0.48 057 0.42 05 051
Al,0; 16.03 16.81 17.37 15.97 16.49 16.54
Fe,0; 7.09 4.41 45 37 3.83 3.97
MnO 0.06 0.02 0.06 0.04 0.02 0.05
MgO 1.81 1.65 2.06 1.48 1.63 2.19
Ca0 1.29 1.95 1.88 3.81 2.24 171
Na,O 5.28 4.77 4.84 4.67 4.66 3,59
K,O 2.9 2.27 1.84 2.06 2.22 1.82
P,Os 0.228 0.227 0.238 0.181 0.2 0.25
Cr,0; 0.002 0.003 0.003 0.002 0.002 0.002
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Sample 1-09-170.55 1-8.9-0 1-13-95.2 1-09-416.3 1-2-300 1-4-166-4
=Y o dall
LOI 1.2 2 2.9 2.3 16 4.6
K,0/ Na,O 0.55 0.48 0.38 0.44 0.48 0.51
Total 99.67 98.00 99.66 99.72 99.52 99. 81
Ba 527 579 487 610 645 495
Co 15.6 8.8 13.9 7.6 6.8 9.1
Cs 05 0.5 0.3 0.4 0.6 0.5
Ga 174 18.9 18.6 18 17.8 16.9
Hf 3.5 3.2 2.8 3.1 3.1 3.2
Nb 6.5 5.7 6.1 5.5 6.2 6.1
Rb 40.4 314 29 258 29.6 445
Sr 669.8 740.4 788 812.7 835.7 751.3
Ta 0.4 0.3 0.4 0.3 0.4 0.4
Th 6.3 5.8 6 6.2 6.6 5
U 15 15 1.7 1.6 16 1.7
\Y 102 80 90 67 89 83
Zr 127.6 125.5 101.1 111.8 120.8 123
Y 9.8 15 9.5 8 8.3 6.8
La 23.3 25 23 225 216 18.8
Ce 43.2 46 421 40 394 375
Pr 51 5.44 4.98 4.64 4.67 4.55
Nd 19 20.2 17.7 16.7 17.6 17.6
Sm 3.26 3.35 3.12 2.78 3.05 3.17
Eu 1.03 0.98 0.93 0.81 0.9 0.9
Gd 2.63 2.98 2.57 2.19 2.59 2.45
Th 0.36 0.41 0.35 0.28 0.34 0.32
Dy 1.81 2.18 18 1.49 1.67 1.44
Ho 0.34 0.41 0.34 0.28 0.33 0.27
Er 0.86 11 0.87 0.72 0.88 0.73
™ 0.14 0.16 0.14 0.11 0.12 0.1
Yb 0.84 0.94 0.85 0.71 0.75 0.66
Lu 0.12 0.15 0.12 0.11 0.13 0.11
Mo 9.2 11 13.6 3.4 6.3 3.8
Cu 784 6540 697 795 1878 424
Pb 3 6.5 5.7 15 1.8 9.9
Zn 130 136 202 30 33 87
Ni 251 20.5 28 15.9 12.8 144
Sc 8 7 8 6 7 6
SrlY 68.35 49.36 82.95 101.59 100.69 110.49
Th/Ce 0.15 0.13 0.14 0.16 0.17 0.13
La/Sm 7.15 7.46 7.37 8.09 7.08 5.93
Sm/Yb 3.88 3.56 3.67 3.92 4.07 4.80
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Geochemistry and petrogenesis of tonalite from lju area,
northwest of Shahr-e Babak (Kerman province),
with emphasis on adakitic magmatism

Hassan Mirnejad *, Davoud Raeisi and Farshid Heidari
School of Geology, College of Sciences, University of Tehran, Tehran, Iran

Abstract

The lju porphyry stock as a part of the Urumieh-Dokhtar magmatic belt is situated 72 km
northwest of Shahr-e Babak city and 147 km west-northwest of Sarcheshmeh porphyry
copper deposit. The stock, intruded as a hybabyssal Miocene granitoid (9.25+0.5 Ma) the
Eocene volcanic-volcanoclastic rocks and induced mineralization and alteration in the
region. The existing phenocrysts in the lju intrusive rocks including tonalite and quartz
diorite with plagioclase, alkali feldspar, biotite and hornblende, which reside in a
groundmass consisting of quartz and minor potassium feldspar and secondary minerals.
The dominant texture in the rocks is porphyry. Based on petrography and geochemical
analyses, the tonalitic rocks in the lju region are classified as calc-alkaline and arc-related
continental margin magmatism. High ratios of Ba/Nb (average 101 ppm) and Ba/Ta
(average 1326 ppm) as well as the distribution of mantle-normalized trace elements
(enrichment in LREE and LILE relative to HREE and HFSE, negative anomalies in Nb
and Ta) indicate formation of the lju granitoid is related to subduction. Evaluation of
geochemical evidence including the amounts of SiO;>56%, Al,03>15%, Mg0<3%,
Na,0>3%, Sr>300 ppm, Y<18 ppm, Yb<1.8 ppm, Sr/Yb>20, La/Yb>20, high enrichment
in LREE and low enrichment in HREE show that the parent magma of the lju tonalite has
high silica adakitic affinity. The lack of negative anomalies in Eu and Ba in the rock
samples point to the lack of influence of partial melting in the lower crust for this unit
formation. Thus, the adakitic magma developed as the result of melting of subducting
oceanic crust in the mantle and at the final stages of subduction or post-subduction.

Key words: Tonalite, High silica adakite, Subducted oceanic crust, lju, Shahr-e Babak,
Urumieh-Dokhtar magmatic belt
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