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Petrology and Geochemistry of Shakh Sefid Granitoid and
related skarn in the North of Rayen (southeastern of Kerman)
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Abstract

The Shakh Sefid Granitoid pluton and related Skarn are located 80 Km in the southeastern
of Kerman and 20 Km north of Rayen. This area  is geologically located in the
southeastern of the Lut block in the Central Iran. The Shakh Sefid Granitoid with Eocene-
Oligocene age cuts the Cretaceous sedimentary rocks and led to the formation of Skarn.
The granitoids are granite and granodiorite in composition composing of quartz,
plagioclase, orthoclase, as primary minerals, biotite as minor and chlorite and sericite as
secondary minerals. The sedimentary rocks are shale, sandstone, siltstone and limestone.
Metamorphic rocks are marble and Skarns. The Skarn is calcic type. Garnet (grossular-
andradite), tremolite and magnetite are the main minerals that are often accompanied with
hematite, goethite and limonite. Pyrite, chalcopyrite and copper carbonate (malachite and
azurite) are the other minerals in Skarn. Geochemical studies show that the amount of
major and minor elements of granitoid with increasing SiO, content do not change due to
the uniform mass, low dispersion of elements which result from heterogeneous textures
and low alteration zone. Spider diagrams from minor elements normalized to Chondrite
and primitive mantle show enrichment of all elements except for Ti, positive anomalies of
Th, Pb and negative anomalies of Ti, P and Sr for the Sakh Sefid granitoids are probably
due to crustal contamination. They are enriched in light rare earth elements (LREE)
between 10 to 100 times and heavy elements (HREE) enrichment between 1 to 10 times
compared to the reference (chondrite) and regular pattern with approximately the same
slope , the parallel trends indicate that the granitoid rocks share a common source rock .
The Shakh Sefid granitoid is I-type, metaluminous to peraluminous belonging to an active
continental margin. Mineral and Mineralization in Kuh Shakh Sefid skarn is remarkably
similar to iron skarn deposits. Minerals such as garnet and magnetite were formed in an
anhydrous prograde stage at T<470°C and fO, 10! to 10 oxygen Fugacity and minerals
such as epidote, tremolite, calcite and quartz were formed in a retrograde stage at
T<450°C and about fO, 10! oxygen Fugacity.
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Sample No. SS-27 SS-28 SS-29 SS-43  SS-44  SS-45  SS-48 54 55 57 60 62 71
SiO, 7433 7445 73.99 734 7484 7548 7659 7411 7454 7479 7477 7548 75.93
TiO, 0.04 0.03 0.04 0.08 0.09 0.04 004 004 003 003 006 0.06 0.04
Al,O4 1421 1399 1425 1443 1416 1446 1406 13.89 14.02 14 1447 145 143
Cr,0; 0.01 0.01 0.01 0.01 0.01 0.01 001 001 o001 001 001 001 0.01
FeOy 1.44 1.36 14 1.49 0.92 1.22 053 165 1.37 13 063 087 1.07
MnO 0.03 0.03 0.05 0.03 0.03 0.02 0.01 006 003 002 002 001 0.02
MgO 0.09 0.12 0.05 0.22 0.05 0.08 003 015 006 0.06 003 0.07 0.04
CaO 0.85 1.04 0.73 2.35 1.58 0.23 029 105 066 059 051 071 032
Na,O 4.25 4.18 4.56 7.09 7.97 6.58 823 416 422 44 818 696 8.07
K,0 4.63 4.67 4.82 0.47 0.08 1.71 013 478 493 469 019 113 0.1
P,Os 0.01 0.01 0.01 0.01 0.03 0.01 001 002 001 001 002 0.01 001
BaO 0.06 0.07 0.07 0.01 0.01 0.03 001 006 006 006 001 004 001
Total 99.98 100 100 99.81 99.91 99.94 99.96 100 99.96 99.98 99.97 99.93 99.97
Li 11 17 20 4 3 31 4 9 5 8 4 6 3
Be 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sc 2.5 25 2.6 2.7 2.8 1.8 0.5 29 2.5 2.3 2.5 2.2 1.7
\Y% 4 4 3 6 7 4 4 4 3 4 4 4 4
Cr 12 13 33 12 7 17 7 26 23 15 9 17 13
Co 1 1 1 1 1 1 11 1 1 1 1 1 1
Ni 3 3 3 3 3 3 3 5 3 3 2 3 4
Cu 4 3 4 19 4 44 3 3 3 3 3 4 4
Zn 34 25 25 101 5 10 6 28 26 28 7 10 7
Se 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Rb 68 62 68 4 1 19 1 65 64 61 1 12 1
Sr 323 30.9 325 67.3 218 315 183 304 333 317 231 264 109
Y 11.2 11.1 10.3 8.6 5.9 115 6.7 104 9.3 107 5.2 8.6 5.9
Zr 9 14 10 15 6 38 39 10 10 10 32 33 31
Nb 8.9 7.9 8.9 6.3 6.5 8.9 8.1 8.6 7.8 7.9 7 6.8 8.1
Mo 05 0.1 0.1 51 2.1 0.1 0.1 0.2 0.4 0.2 0.1 0.1 0.6
Ag 0.1 0.1 0.1 0.2 0.1 0.2 0.2 0.1 0.2 0.2 0.1 0.3 0.1
Cd 0.1 0.1 0.1 41 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sn 4.7 3 3.1 1.6 2.5 21 1.3 2.9 2.6 2.9 44 1.8 2.8
Sb 0.5 0.6 0.5 4 0.7 11 0.5 0.5 0.5 0.5 0.5 0.8 0.5
Te 0.1 0.1 0.1 0.1 0.1 0.1 0.12 0.1 0.1 0.1 0.1 0.1 0.1
Cs 1.6 1.8 1.9 0.5 0.5 0.6 0.5 1.7 14 13 0.5 0.5 0.5
Ba 484 489 535 121 24 234 35 509 539 501 97 317 25
TI 0.56 0.51 0.54 0.1 0.1 0.15 0.1 054 058 0.53 01 011 0.1
La 4321 3892 4211 2115 1867 3576 5837 3255 4168 4001 39.16 33.78 68.25
Ce 44 43 45 54 47 43 37 42 44 44 42 32 48
Pr 3.93 3.77 3.85 4.03 4.2 3.97 281 384 367 366 401 273 4.5
Nd 17 16.6 16.4 15.8 17.6 16.5 127 169 159 158 173 131 19
Sm 3.81 3.68 3.66 2.8 3.32 35 27 381 35 358 333 278 373
Eu 0.48 0.43 0.44 0.26 0.46 0.35 025 044 044 041 056 033 053
Gd 3.95 3.75 3.61 2.71 2.63 3.9 2.38 4 3.69 3.7 2.7 28 315
Tb 0.63 0.59 0.58 0.43 0.39 0.61 038 063 05 059 037 045 044
Dy 3.31 2.95 2.88 2.2 1.79 2.23 182 319 271 3 156 221 184
Er 15 1.39 1.37 1.29 0.77 1.59 084 152 125 148 061 126 0.99
™ 0.12 0.2 0.18 0.2 0.12 0.22 011 019 0.8 0.2 0.1 02 012
Yb 2.1 18 1.7 2 1.2 2.2 1.2 18 1.6 18 1.2 1.8 13
Lu 0.21 0.21 0.21 0.25 0.16 0.24 0.14 0.2 02 021 017 023 0.17
Hf 0.5 0.61 0.5 0.64 0.5 1.26 1.04 0.5 0.5 05 09 111 1.28
Ta 0.78 0.65 0.79 0.8 0.49 0.67 058 099 071 061 061 0.68 0.8
Pb 7 9 105 5 4 3 8 8 6 3 5 3
Bi 0.1 0.1 0.1 3.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
U 1.8 0.9 1.5 11.7 0.9 4 3.44 1.3 1.2 1.2 1 1.6 1.8

Th 14.3.8 10.3 1538 16.79 8.7 1842 1329 1057 10.17 10.3;2 9.23 943 10.62
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Sample No. sS4 SS7 8 15 18 21 26 35 67
Sio, 105 39.56 11.43 742 22.01 21.98 52.91 8.1 3.29
TiO, 0.03 0.046 0.05 0.03 0.03 0.01 0.11 0.07 0.05
Al,05 0.35 8.62 0.82 0.85 0.42 0.21 9.8 0.96 101
FeOt 60.52 21.55 50.23 60.47 33.9 47.92 12.96 43.43 60.4
MnO 0.01 0.16 0.02 0.03 0.11 0.04 0.74 0.02 0.07
MgO 0.21 259 0.44 0.8 4,03 447 0.65 0.33 13
ca0 0.81 22.27 7.74 0.65 15.88 2.26 2.06 0.45 3.86
Na;,0 0.19 2.84 0.29 0.23 0.35 0.54 3.42 0.22 0.13
K,0 0.12 0.18 0.08 0.09 0.07 0.15 2.18 0.17 0.02
P05 0.01 0.03 0.01 0.01 0.02 0.01 0.13 0.04 0.45
Cr,0; 0.02 0.01 0.01 0.4 0.12 0.01 0.01 0.02 0.01
BaO 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.02 0.01
Co 9 25 7 8 4 75 6.5 8 95
Cu 38 3 42 25 8 18 137 35 28
Rb 9 1 24 31 15 34 11 28 21
Pb 16 3 12 25 5 19 13 33 26
sr 132 5.5 152 86 46 76 112 89 73
Ni 13 9 26 18 8 37 24 29 31
Zn 52 46 46 48 12 il 35 57 49
v 57 48 38 54 15 37 51 a7 59
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