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1=Bio-Px monzonite porphyry 2=Bio granite porphyry

Sample SC-65 SC-76 SC-109 SC-90 SC-77 SC-64 SC-97-2 SC-92
X 508107 505722 500478 504682 505711 598014 503742 504526
Y 3603885 3602237 3599447 3600294 3602343 3603805 3601357 3600411
Rock type 1 1 1 1 1 1 1 1
Wt %
Sio, 62.88 63.26 61.48 63.90 61.33 62.36 63.77 63.18
Tio, 0.45 0.51 0.58 0.40 0.51 0.53 0.45 0.41
Al,O; 14.97 14.10 14.73 14.69 14.99 14.79 14.32 14.43
FeOt 5.17 6.0 6.40 4.68 6.11 6.26 5.34 4.77
MnO 0.10 0.11 0.12 0.11 0.21 0.10 0.12 0.11
MgO 1.83 2.07 2.62 1.42 2.82 2.27 2.49 1.47
Cao 3.54 4.49 3.30 2.91 3.05 4.48 2.54 2.82
Na,O 3.15 3.37 3.24 4.30 3.28 3.13 3.48 4.56
K,0 5.62 476 5.04 5.03 5.89 455 5.02 5.82
P,0s 0.21 0.26 0.23 0.17 0.26 0.28 0.18 0.18
L.O.l 1.23 1.40 1.91 1.90 1.40 1.42 1.63 2.12
Total 99.15 100.33 99.65 99.51 99.85 100.17 99.34 99.87
ppm
Ba 646 724 594 787 814 715 852 846
Co 10 13 13 7 13 15 9 7
Cs 5 6 11 4 7 4 6 5
Ga 14 15 15 13 15 15 15 15
Hf 6 5 5 6 5 5 5 6
Nb 22 10 12 12 10 10 12 13
Rb 178 137 181 155 199 138 158 196
Sr 632 778 543 634 609 997 635 576
Ta 08 0.6 0.8 0.9 07 0.7 0.7 0.9
Th 14 11 14 13 12 12 13 14
Y, 109 137 138 86 152 157 111 98
zr 221 185 205 216 186 177 213 214
Y 21 21 22 22 22 20 22 23
La 312 325 316 338 32.0 29.9 324 337
Ce 62.2 64.1 63.0 66.1 65.4 59.8 65.7 67.4
Pr 7.02 7.30 7.27 7.73 7.52 6.98 7.56 7.83
Nd 27.9 28.7 28.1 29.5 285 27.7 27.7 30.7
Sm 5.03 5.46 5.34 5.78 5.97 5.42 5.41 5.01
Eu 1.16 1.37 1.18 1.37 1.41 1.26 1.36 1.42
Gd 4.46 4.90 456 4.95 5.05 452 479 4.94
Tb 0.65 0.69 0.68 0.73 0.72 0.68 0.71 073
Dy 3.44 3.90 3.64 3.76 3.97 3.76 4.20 4.35
Ho 0.70 0.75 0.74 0.75 0.78 0.72 0.81 0.80
Er 2.02 2.15 2.36 2.45 2.36 2.13 2.21 2.49
m 0.31 0.32 0.34 0.33 0.33 0.30 0.33 0.36
Yb 2.14 2.09 2.41 2.46 2.19 2.16 2.42 2.44
Lu 0.35 0.34 0.36 0.38 0.35 0.35 0.36 0.38
K,0/Na,0 1.78 1.41 1.55 1.17 1.79 1.45 1.44 1.27
Eu/Eu* 0.75 0.81 0.73 0.78 0.79 0.78 0.82 0.80
(La/Yb)N 9.83 10.48 8.84 9.26 9.85 9.33 9.03 9.31
(Ce/YD)N 7.52 7.93 6.76 6.95 7.72 7.16 7.02 7.15
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Sample HR-80 HR-79 HR-98 HR-88 HR-81 HR-100 HR-101
X 596075 595862 594487 596813 596216 594462 594463
Y 3607479 3607626 3609999 3608138 3607416 3608764 3608720
Rock type 1 1 1 1 1 2 2
Wt. %
SiO, 62.53 62.25 62.01 63.93 61.16 73.95 71.96
TiO, 0.53 0.55 0.55 0.47 0.50 0.23 0.23
Al,O, 14.12 14.89 14.67 14.43 14.99 14.28 13.91
FeOt 5.84 5.91 5.35 5.01 5.72 1.60 149
MnO 0.10 0.14 0.14 0.09 0.09 0.0 0.01
MgO 2.34 240 211 2.09 2.56 0.24 0.27
CaO 3.94 3.82 4.22 3.36 3.75 0.78 131
Na,O 3.26 3.40 2.94 3.04 3.11 0.80 0.54
K0 5.06 5.19 5.81 5.14 4.92 6.85 8.69
P,0s 0.22 0.23 0.35 0.21 0.21 0.05 0.05
L.O.l 1.75 2.00 2.20 1.87 2.35 1.83 1.73
Total 99.69 100.78 100.35 99.64 99.36 100.61 100.19
ppm
Ba 779 773 767 788 722 194 216
Co 13 12 12 10 12 2 1
Cs 7 4 5 6 5 7 7
Ga 16 15 16 15 15 11 12
Hf 5 5 6 5 5 6 7
Nb 11 12 14 13 11 19 21
Rb 152 151 185 158 145 293 355
Sr 1062 1062 898 634 1654 320 322
Ta 0.7 0.7 0.8 0.8 0.6 15 1.3
Th 12 12 19 14 12 31 31
\Y 140 129 109 109 139 27 24
Zr 197 199 244 213 185 170 204
Y 20 21 21 22 20 20 20
La 315 31.2 51.4 329 29.9 39.0 42.1
Ce 63.3 63.1 93.7 64.1 60.0 75.1 78.5
Pr 7.45 7.42 10.08 7.59 7.09 7.47 8.05
Nd 28.6 28.9 36.3 30.1 26.7 242 26.2
Sm 5.31 5.34 6.09 5.40 5.27 4.18 4.29
Eu 1.33 1.32 1.44 1.30 131 0.51 0.52
Gd 4.78 453 471 4.67 4.43 3.39 3.48
Tb 0.69 0.69 0.67 0.67 0.66 0.53 0.53
Dy 3.75 3.90 3.52 3.71 3.84 3.14 3.32
Ho 0.75 0.72 0.72 0.69 0.68 0.65 0.66
Er 2.32 2.26 212 221 2.06 2.07 217
™ 0.33 0.32 0.31 0.31 0.31 0.36 0.34
Yb 221 2.27 2.10 2.28 2.08 2.38 2.44
Lu 0.34 0.32 0.32 0.35 0.32 0.38 0.41
Ratio
K,0/Na,O 1.55 1.52 1.9 1.69 1.58 8.56 16.09
Eu/Eu* 0.81 0.82 0.82 0.79 0.83 0.41 0.41
(La/Yb)N 9.61 9.27 16.5 9.73 9.69 11.05 11.63
(Ce/Yb)N 7.41 7.19 11.54 7.27 7.46 8.16 8.32
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Abstract

The study area is located 50 km northeast of Nayband in the easternmost part of Yazd
province. The area is a portion of the Tertiary volcanic-plutonic rocks in the west of the
Lut block. The geology of the region includes latitic to trachyandesitic lavas, which are
intruded by subvolcanic rocks with monzonitic, syenitic and granitic compositions. The
texture of all the intrusive rocks is porphyric to glomeroporphic. Plagioclase, K-
feldspar, biotite and quartz are the main minerals of biotite quartz monzonite porphyry,
biotite syenite porphyry and biotite granite porphyry. Clinopyroxene, besides these
minerals is present in biotite-pyroxene monzonite porphyry. Based on geochemical
studies, the biotite-pyroxene monzonite porphyry shows metaluminous and shoshonitic
nature. This rock belongs to the magnetite series (oxidized) granitoid and is allocated to
I-type. The relative enrichment of LREE versus HREE and enrichment of LILE and
HFSE impoverishment indicate magma formed in subduction zone. The magma exhibits
low degree of partial melting (>0.1 to <3) from a garnet-spinel Iherzolite source, which
is contaminated by continental crust. The biotite granite porphyry is peraluminous and
ultrapotassic. The rock belongs to ilmenite series (reduced) granitoid and is related to S-
type. Based on Nb, Yb, Rb, Y and Ta contents, the magma formed in syn-collisional
tectonic setting. The granitic magma is generated by partial melting of continental crust
and clay-poor sediments source. The relative enrichment of LREE and depletion of
HREE, highly negative Eu anomaly and low ratios of (La/Yb)y and (Ce/Yb)y can be
attributed to the presence of residual plagioclase in the source area. The intrusion of this
rock into the monzonitic unit indicates a collision occurred after the Eocene in the west
of Lut block in which access to accurate geochronological and radiogenic isotopes data
is required.

Key words: Petrogenesis, I- and S-type granitoids, Subvolcanic rocks, Nayband, Lut
block
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