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Sample No. §3 S10 S19  Ss17  Si13 S4  S8-3 S13  sSi15 S6 S8-2  Sl1 SN SC
Rock Type extrusive intrusive

SiO, 612 654 746 528 471 513 549 535 596 56.7 598 526 602 587
Al,O4 16.5 155 12.6 145 18.5 171 16 16.2 16.3 15.6 18.4 17 16.7 18.5
BaO 004 005 007 001 002 001 0.02 0.01 0.04 0.03 0.03 001 003 0.04
CaO 455 364 067 879 104 871 845 852 436 7.25 287 891 522 316
Fe,03 46 294 195 101 918  8.99 916 934 6.62 7.1 451 964 554 493
K,0 251 1.82 3.11 0.53 1.02 1.18 1.08 0.53 2.93 1.56 1.62 0.65 2.36 1.84
MgO 1.99 1.44 0.3 8.42 6.4 4.82 4.58 457 3.26 3.61 2.03 5.34 251 231
MnO 0.13 0.08 0.02 0.18 0.18 0.17 0.18 0.21 0.07 0.18 0.09 0.21 0.14 0.1
Na,O 4.95 5.43 5.07 2.2 3.05 3.46 2.34 2.08 3.86 3.85 8.36 2.23 455 7.75
P,0O5 0.22 0.16 0.05 0.16 0.16 0.22 0.23 0.21 0.22 0.19 0.29 0.17 0.23 0.3
SO, 0.05 0.95 0.09 0.24 0.05 0.05 0.05 0.11 0.09 0.13 0.05 0.05 0.05 0.09
TiO, 039 034 032 074 095 088 078 075 056 0.68 052 0.76 05 052
Cr,03 001 001 001 005 001 001 001 001 001 0.01 001 001 001 0.1
LOI 2.76 311 1.07 1.52 2.93 2.93 2.19 3.98 2.19 2.85 1.36 231 197 1.8
Total 99.9 101 99.9 100 999 999 100 100 100 99.8 100 99.8 100 100
Ba 300 435 548 119 310 141 271 111 312 270 215 288 271 353
Cd 062 023 135 024 038 0.5 029 044 0.16 0.32 054 031 024 057
Ce 33 36 40 20 17 31 36 35 35 41 29 27 38 32
Co 111 6 1.8 17.9 31.8 26.8 17.4 14.6 9.2 16.2 10.9 18.8 14 119
Cr 54 54 21 604 98 46 120 92 65 62 29 112 45 37
Cs 2.1 1.8 1.8 2.3 1.8 2.7 4.9 25 6.1 1 1.3 9.1 2.2 1.2
Cu 269 195 241 511 192 412 200 300 82 1419 73 545 168 399
Dy 2.48 1.88 4.03 2.69 3.95 3.71 3.65 3 3.12 3.62 194 3 278 222
Er 2.13 1.33 4.17 2.24 3.45 3.05 2.8 2.33 2.49 2.95 1.45 2.32 2.04 1.58
Eu 1.01 0.87 0.7 1.06 1.29 1.44 1.21 1.25 1.11 131 1.02 1.07 1.04 1.09
Gd 2.79 214 3.54 2.84 3.73 4,16 3.72 341 3.49 391 2.48 31 3.05 269
Hf 2.24 1.47 4.99 1.24 159 1.92 0.84 1.82 1.03 1.46 212 1.6 145 219
In 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 0.5
La 17 19 21 8 7 13 17 16 17 20 15 13 18 15
Li 21 17 23 16 24 25 15 22 41 23 10 42 17 14
Lu 0.27 0.24 0.45 0.27 0.34 0.3 0.3 0.27 0.27 0.29 0.23 0.25 0.27 0.24
Mo 0.81 1.42 121 12 0.58 0.86 1.15 1.07 0.8 0.74 0.52 1.38 0.99 058
Nb 9.2 8.3 144 6.1 3.6 5.3 8.7 75 6.5 8.5 10.7 1.7 8.3 111
Nd 15.2 141 174 125 12.2 18.8 185 17.6 17.7 20.2 141 14.2 17.3 15.3
Ni 7 4 4 144 22 13 17 19 9 23 8 20 7 11
Pb 33 18 32 31 14 39 18 28 8 79 11 31 24 26
Pr 464 474 5.61 3.62 344 497 5.18 511 5.24 5.88 4.46 4.26 529 4.65
Rb 59 34 78 20 17 23 32 17 76 35 28 17 52 34
Sb 0.5 0.7 0.6 0.8 0.5 0.7 0.9 2.4 0.5 1.7 0.5 15 0.5 0.6
Sc 8.7 75 1.7 38.1 65.8 46.7 36.5 30.7 211 285 13.3 37 15.2 13.8
Se 14 1.25 1.18 1.26 1.32 1.46 1.16 1.24 1.25 1.32 1.14 1.2 1.23 1.22
Sm 327 277 4 306 383 45 451 421 402 4.52 295 342 392 326
Sn 3.2 1.9 3.3 5.3 2 3.7 2.7 3.8 2.6 10 1.3 5.2 2.3 4.3
Sr 670 441 291 411 609 835 535 518 613 345 602 511 654 623
Ta 0.81 0.79 0.81 0.69 0.77 0.84 0.89 0.75 0.7 0.83 0.85 0.86 0.83 1
Tb 05 042 071 055 0.7 069 0.68 0.59 0.6 0.69 046 057 057 049
Te 0.42 0.17 0.1 0.37 0.19 0.19 0.14 0.53 0.16 0.31 0.1 0.44 0.14 0.14
Th 4.03 4.05 15.4 2.08 0.89 1.92 4.43 2.86 4.07 4.29 2.09 2.63 405 222
Tl 0.23 0.31 0.42 0.25 0.15 0.18 0.22 0.21 0.53 0.26 0.23 0.24 0.25 0.27
Tm 034 031 083 044 055 047 053 046 047 0.48 028 042 0.39 0.3
U 15 14 31 0.8 0.6 0.8 12 11 1.6 13 1 0.9 1.5 11
\% 135 86 26 212 335 299 226 229 166 205 140 245 144 144
Y 20.2 19 41.6 25.4 34.1 27.3 329 275 29.8 28.2 19.9 26.7 264 199

Yb 17 13 3.7 1.9 2.7 2.3 2.4 2 2 2.2 13 1.8 1.9 14
Zr 62 39 140 38 44 48 22 52 23 35 68 45 37 69
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Petrography and geochemical characteristics
of Nakhilab igneous complex, northwest of Zahedan

Najme Hedayati, Mohammad Boomeri * and Habib Biabangard
Department of Geology, Faculty of Sciences, University of Sistan and Baluchestan, Zahedan, Iran

Abstract

Nakhilab igneous complex is located in 145 km northwest of Zahedan and is geologically
situated between Lut block and the Sistan-suture zone. Rock units in the area range from
Cretaceous to Quaternary and consist of sedimentary and igneous types. The igneous rocks
occur as intrusive and extrusive in the Nakhilab. The extrusive rocks occur as lava and
pyroclastic and consist of basalt, basaltic andesite, andesite and rhyolite. The intrusive rocks
occur as stock and dyke and consist of gabbro, diorite and granodiorite. These rocks are
porphyry and granular in texture. In these rocks, plagioclase, pyroxene, hornblende, biotite and
quartz are the main minerals and apatite, sphene and magnetite are the accessory minerals. The
intrusive rocks that were altered by hypogene and supergene processes are associated with Cu
mineralization in the central part. The igneous rocks in the Nakhilab are metaluminus and
calcalkaline. Patterns of minor and rare earth elements normalized to MORB and Chonderit
show that LREE and LILE contents are sharply higher than HREE and HFSE contents,
respectively. Higher contents of LREE and LILE compared to HREE and HFSE, respectively,
negative anomalies of Zr, Ti, P and positive anomalies of K, Rb, Sr, suggest that the study
samples may belong to an active continental margin. The studied igneous rocks were probably
solidified from a basaltic magma by AFC processes that derived from partial melting a
subducting oceanic crust and it's above mantle wedge.

Keywords: Porphyry Cu, Calc-alkaline, Subduction, Nakhilab igneous complex, Zahedan,
Sistan suture zone
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