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Petrology, geochemistry and origin of Gapdan Granites
(South east of Zahadan)

Habib Biabangard * and Sharareh Noori
Department of Geology, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran

Abstract

The Gapdan granitoid is located in the southwestern margin of Zahedan granitoid and in
the Sistan suture zone. The granitoid under study is composed of granite, monzogranite,
granodiorite, pegmatite and diorite. These rocks consist mainly quartz, plagioclase,
orthoclase, biotite and hornblende with granular and pegmatite textures. This pluton has
intersected by andesitic to dacitic dykes with similar mineralogy with those of the Gapdan
granitoid, but they have microlitic and microlitic porphyry textures indicating their
formation at a shallow depth and sub-volcanic conditions. The Gapdan granitoid is
characterized by metapelitic enclaves with dark-colored and irregular edges with their
host pluton and are often enriched in quartz and mica minerals and usually granular
texture. Geochemical studies show that the study rocks have calcalkaline to low alkaline
magmatic series and metaluminous, | type, LREE and LILE enrichment and depleted in
HREE and HFSE. These geochemical characteristics share with those of continental arcs.
The amount of Nb / Ce (ave. 0.27) and Nb / La (ave. 0.58) ratios indicate the effect of
crustal on the evolution of the Gapdan granite. Tectono magmatic diagrams show the
Gapdan granitoid rocks related to syncollision to low post collision environments.
According to geochemical data, the study granitoid rocks possibly originated by the rising
residual melts from partial melting of oceanic crust (Neo-Tethys) during the collision
between the Lut and the Sistan blocks (particularly the Sistan oceanic crust and the mantle
wedge overlying it). The continental crust (Flysch and greywake metamorphosed deposit)
has been affected the contamination of magma and its formation in post collisional
tectonic regimes. Therefore, the Gapdan granitoid may be considered as a hybrid granite
type.
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Sample No. MDi-4 MDi-11 MDi-33 Di-31 Di-23 Di-35 GD-19 GD-29 GD-24 GD-10 G-27* G-6 G271 G5
SiO, 48.19 48.64 4952 5046 531 5503 6369 6394 6666 69.71 7241 7282 7287 7549
Al,O; 16.42 14.62 1642 1557 1291 1794 1552 15.79 15.01 1534 1159 1378 1133 1271
CaO 6.13 721 705 750 659 586 3.74 3.70 3.09 3.07 738 212 768 0.70
Fe,O3 9.11 8.14 816 771 820 6.73 5.74 5.66 4.37 244 369 161 373 059
K0 2.37 1.43 141 18 122 279 3.08 3.16 4.15 2.93 035 401 016 738
MgO 6.85 9.97 8.08 772 1006 343 349 3.35 249 122 182 074 187 025
MnO 0.15 0.14 013 013 013 012 0.11 0.10 0.08 0.06 023 004 024 001
Na,O 4.30 343 466 472 346 362 2.57 2.53 2.27 4.09 069 369 067 225
P20s 0.51 0.19 037 050 015 019 0.14 0.14 0.17 0.10 012 005 012 0.03
TiO, 1.96 0.93 121 128 142 098 0.65 0.65 0.52 0.36 058 023 056 0.06
LOI 3.19 4.69 279 229 253 3.08 117 0.87 1.05 0.58 081 082 044 036
Ba 721 451 522 766 364 444 390 362 542 459 70 247 76 642
Ce 58 35 55 70 27 39 51 50 57 44 42 30 40 38
Co 26.5 31 268 251 312 149 14.6 14.1 10.7 55 103 36 107 15
Cr 819 394 171 181 388 22 113 98 71 40 140 16 139 23
Cs 15 11 2.2 0.9 1 9.1 137 14.9 10.5 9.7 12 103 05 5.7
Dy 431 342 48 452 409 502 4.14 4.6 474 3.17 539 441 506 248
Er 222 194 271 235 227 298 1.97 2.25 2.28 1.92 327 299 301 127
Eu 1.95 1.03 172 215 123 156 1.05 1.18 121 0.64 123 053 116 0.69
Gd 4.92 312 487 552 385 4.7 454 491 5.72 3.03 529 322 48 258
Hf 242 2.46 319 379 275 357 0.62 0.62 0.59 0.73 073 083 072 0.78
La 29 13 22 35 11 17 25 25 28 23 23 16 23 18
Lu 0.23 0.23 029 026 026 034 0.22 0.23 0.22 0.23 038 044 035 017
Nb 235 8.7 208 242 104 105 13.6 14.6 115 12 9.3 9.3 8.1 2.2
Nd 32.6 16.4 298 399 148 248 275 29.8 354 178 297 146 272 168
Ni 80 188 135 129 276 6 91 89 67 19 47 12 54 5
Pb 4 3 1 4 5 6 12 12 20 15 3 21 4 101
Pr 5.22 0.64 467 779 014 304 442 4.88 6.17 181 458 069 395 142
Rb 75 61 73 56 54 231 172 184 184 140 21 165 10 221
Sc 176 219 181 173 184 179 13.8 12.9 9.5 51 8 3.6 7.8 0.6
Sm 5.96 3.19 532 708 364 503 545 5.77 6.9 3.33 578 327 525 343
Sr 1019.7 478.1 5323 759.6 2269 3782 1829 173 1788  250.7 2108 1817 2481 1853
Ta 144 0.84 124 139 0838 092 113 1.02 0.97 118 0.64 12 073 044
Tb 0.71 0.53 075 075 065 0.77 0.69 0.74 0.82 05 082 063 076 044
Te 0.66 0.56 041 056 048 0.23 0.1 0.18 0.17 01 0.33 01 019 0.1
Th 3.86 4.15 437 819 342 624 1243 12.43 1887 2021 1013 2221 893 1281
™™ 0.32 0.3 038 033 033 042 0.28 0.31 0.32 0.29 047 049 042 021
U 11 0.8 0.98 16 0.7 11 12 1 0.99 24 12 4 1 14
\Y 140 133 124 114 114 114 84 82 65 30 50 18 49 8
Y 175 149 174 167 158 1738 16.9 17 17 172 216 243 212 115
Yb 2 18 21 18 18 21 15 15 12 14 25 3.6 25 0.3
Zr 69 70 89 124 67 81 6 5 5 7 5 8 5 8
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