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Petrography, geochemistry and tectonic setting of
Hanar granitoids (south of Birjand): a signature for
magmatism identification of east of Lut block
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Abstract

The Hanar granitoids, geographically located 155 km south of Birjand in the east of
Iran. Geologically, It belongs to the Lut block volcanic—plutonic belt and occurs near to
the Lut block-Sistan suture zone border. The granitoid rocks consist of tonalite,
granodiorite, quartz-diorite, diorite and microdiorite. The predominant textures are
granular, porphyritic and myrmekitic. Geochemical evidence reveals that they are co-
genetic and have features typical of calk-alkaline to high-K calk-alkaline, metaluminous
with I-type nature. Enrichment in LILE (i.e. Cs, K, Rb, U and Th) rather than HFSE
(eg., Nb, P, Zr and Ti), typical negative anomalies of Nb and Ti and LREE enrichment
in comparison to HREE; are important characteristics indicating that these rocks were
formed in a magmatic belt in a subduction zone. Positive anomalies of Pb and K
demonstrate the involvement of continental crust in evolution of parental magma. Trace
element ratios and adakitic discrimination diagrams point to the non adakitic nature of
the magma.. Tectonic discrimination diagrams show formation of these rocks in an
immature continental arc setting with less than 45 Km crustal thickness in pre-plate
collision event. Primitive magmas should have formed by low degree melting (less than
8%) of an eneriched mantle wedge peridotite (spinel lherzolite). During magma ascent,
fractional crystallization and crustal contamination (AFC) took place simultaneously.
Field observation and petrography studies support this hypothesis.
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Sample No. HZ-263 HZz-264 HZ-330 HZ-277 HZ-290 HZ-293 HZ-331 HZ-322 HZzZ-265 HZ-289 HZz-334 Hz-297
Petrography Di Di Di Di Di Di Di Di-Qd Qd-Gd Qd-Gd Qd-Gd To
SiO, 55.45 60.62 61.55 59.35 61.43 58.31 61.39 62.40 68.20 64.28 64.27 70.70
TiO, 1.07 0.91 0.91 0.88 111 1.16 0.96 0.93 0.60 0.79 0.84 0.47
Al,O3 17.18 16.3 16.08 16.76 17.22 17.39 17.11 16.34 14.64 15.27 15.44 14.05
Fe,0q 8.01 5.65 6.00 6.41 5.66 7.05 6.37 5.99 4.80 5.33 5.34 1.36
MnO 0.18 0.09 0.12 0.11 0.07 0.14 0.13 0.08 0.04 0.07 0.07 0.03
MgO 411 3.15 2.73 3.03 221 3.20 3.05 2.80 1.85 2.20 2.38 1.02
CaO 7.37 5.61 5.7 5.98 7.94 6.10 5.96 4.99 341 448 4.67 5.17
Na,O 3.53 3.56 297 3.29 3.14 3.76 3.37 3.21 3.15 3.21 3.45 5.32
KO 1.14 3.00 1.96 2.19 2.54 2.06 2.64 2.61 3.53 3.39 2.95 0.53
P,0s 0.14 0.12 0.14 0.14 0.15 0.18 0.14 0.14 0.12 0.12 0.14 0.10
LOI 2.60 1.95 2.04 2.36 2.05 2.52 1.84 2.95 1.87 1.95 2.12 1.25
Total 98.25 99.11 98.24 98.22  101.55 99.42 101.2 99.76  100.45 99.25 99.65 98.85
Ba 257 379 318 343 353 274 398 366 491 440 475 266
Be 7.9 5 47 5.1 49 6.1 4.8 4.1 14 3.1 3.1 <0.2
Co 56.2 13.9 15.9 32.9 131 20.6 35.6 47 111 135 11.6 3.2
Cs 2.2 1 2 18 5.1 1.9 2.2 16 5.5 2.6 3 0.5
Hf 0.5 0.5 1.25 0.93 0.5 3.04 1.16 0.79 05 0.51 0.77 0.7
Nb 6.6 6.7 8.2 6.3 7.7 7.6 7.6 7.9 8 8.4 8.2 9.3
Rb 33 81 54 67 44 58 83 70 111 111 80 7
Sr 421.7 323.2 257.7 306.3 262.6 358.4 272.1 258.5 201.9 261.5 296.1 374.6
Ta 1.23 0.72 0.87 0.81 0.72 0.71 1.09 1.28 0.82 0.83 0.77 0.89
Th 4,97 6.77 8.05 5.45 5.98 5.99 7.01 7.92 6.76 10.57 9.15 14.13
\Y 211 156 144 150 143 174 145 134 90 112 116 60
Pb 13 9 14 12 5 10 8 14 8 6 10 <1
Zr 18 17 38 31 12 118 36 25 13 17 25 19
Y 21.6 24,5 23.1 20.4 20.7 22.9 215 21.7 18.9 21.6 20.9 19.6
La 17 11 18 14 17 15 16 19 13 22 14 25
Ce 41 23 43 31 37 37 40 43 31 52 33 57
Pr 3.6 2.37 4.12 3.21 3.59 3.65 3.76 4.14 2.84 4.63 2.93 5.09
Sm 3.62 3.53 4.14 3.39 3.75 3.93 3.89 3.97 3.32 4.14 3.45 3.9
Eu 0.87 0.86 0.94 0.87 0.99 1.08 0.97 0.95 0.8 0.91 0.93 0.94
Gd 3.14 3.08 3.54 2.88 3.07 3.28 3.35 34 2.79 3.34 2.94 3.24
Tb 0.62 0.66 0.69 0.55 0.61 0.66 0.64 0.64 0.56 0.63 0.57 0.59
Dy 3.9 3.97 417 3.47 3.76 413 3.87 3.87 3.42 3.91 3.48 3.59
Er 2.39 2.57 251 2.16 2.35 2.58 2.35 2.34 2 2.45 2.17 2.31
m 0.34 0.36 0.35 0.31 0.33 0.39 0.35 0.32 0.29 0.34 0.33 0.34
Yb 2.6 2.7 25 2.2 2.2 2.8 2.4 2.3 1.8 2.3 2.2 1.9
Lu 0.29 0.31 0.29 0.27 0.26 0.34 0.28 0.27 0.23 0.29 0.27 0.28
K,0O/Na,O 0.32 0.84 0.66 0.67 0.81 0.55 0.78 0.81 1.12 1.06 0.86 0.1
Mg# 44.59 48.79 41.66 43.93 40.35 42.72 45.21 44.78 40.59 41.78 4411 55.67
La/Yb 6.54 4.07 7.2 6.36 7.73 5.36 6.67 8.26 7.22 9.57 6.36 13.16
SrlY 12.11 13.19 11.16 15.01 12.69 15.65 12.66 11.91 10.68 12.11 14.17 19.11
Zr/Sm 4.97 4.82 9.18 9.14 3.2 30.03 9.25 6.3 3.92 411 7.25 4.87
Lan/Yby 441 2.75 4.85 4.29 5.12 3.61 4.49 5.57 4.87 6.45 4.29 8.87
Rb/Sr 0.08 0.25 0.21 0.22 0.17 0.16 0.31 0.27 0.55 0.42 0.27 0.02
Gdn/Yby 0.97 0.92 1.14 1.06 113 0.94 113 119 1.25 117 1.08 1.38
Rb /Yy 10.49 23.71 16.74 23.55 15.23 18.16 27.63 23.11 42.12 36.8 27.45 2.56
CenlYby 4.08 2.2 4.45 3.64 4.35 3.42 4.31 4.84 4.45 5.85 3.88 7.76

Eu/Eu* 0.79 0.8 0.75 0.85 0.89 0.92 0.82 0.79 0.8 0.75 0.89 0.81
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