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Abstract

The Lakhshak granitoid pluton which is located at 10 km northwest of Zahedan, has intruded into the Eocene flysch sedi-
ments with an elliptical shape and NW-SE direction. This pluton after emplacement has been cut by numerous dykes with
NE-SW trend. These dykes comprised about 20-30% of the Pluton with various compositions, ranging from granodiorite to
monzodiorite in composition.
The Lakhshak plutonic rocks are mainly metaluminous, calc-alkaline and belong to I type granites based on the P,O, and Th
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content versus SiO2. Regarding TiO2 content these rocks resemble the continental margin granites. The MgO, Na20, Ni, Cr
content as well as Mg# and depletion in Y, these plutonic rocks are similar to the adakite, a rock type produced by partial melt-
ing of young oceanic crust. The low Ba/La content of the studied samples may suggest that subducted slab suffered dehydration
prior to partial melting.

These rocks are enriched in LIL, LREE, however, they are depleted in HREE and Y. In addition, they show negative anomalies
of Nb, Ta, P and Ti, and positive anomaly of Pb. The negative anomalies of Nb and Ta may indicate the effect of mantle wedge
metasomatism by oceanic crust. The positive anomaly of Pb may demonstrate continental crust assimilation by magma associ-
ated with mantle metasomatism.

It seems that Lakshak pluton has been formed by subduction of Sistan young oceanic crust under the Afghan Block. Moreover,
the low content of HREE and Y besides a decreased ratio of Yb versus SiO2, Y<15.13, Yb<1.2 and existence of amphibolite
enxenoliths in these rocks may suggest partial melting of amphibolites. The latter is formed during the oceanic crust subduction

in depth more than 35 km.

Key words: Petrology, Geochemistry, Subduction, Granodiorite, Dyke swarm, Zahedan, Iran.
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Lithology Granodiorite Dyke Oceanic crust
Sample

number F K-27 K-44 K-50 Z-R-2 Z-R-73 | Z-R-7 7-R-27 K-7 K-47 Normal Young
SiO, 674 660 664 666 69.1 644 | 556 661 532  49.1 49 67.6
Al,O, 1595 1620 1630 1620 1550 16.65 | 1572 1625 1495 17.15 18.90 17.20
Fe,O3 3.04 351 328 334 263 38 | 689 356 728  8.17 9.80 2.30
CaoO 337 377 362 366 273 412 | 666 382 740  8.83 10.7 43
MgO 152 165 160 150 1.00 202 | 472 167 690 5.19 5.8 1
Na,O 428 416 454 437 408 437 | 361 418 335  3.69 3.4 4.7
K,O 294 274 259 277 3.3 274 | 331 262 221 332 1 13
TiO, 044 057 051 052 042 056 | 112 055 1.08 135 0.9 0.3
MnO 006 006 006 006 005 007 | 011 006 012 0.12 0.19 0.07
P,Os 015 019 015 018 014 021 | 054 018 038 0.76 0.22 0.11
SrO 006 006 005 006 005 007 | 009 006 008 0.15

LOI 063 078 073 066 087 072 | 147  0.77 1.67 1.8 nr 0.9
Total 100 998 999 100 100 999 | 100 999 988 999 99.8 100
Ba 901 755 601 731 842 1060 | 1440 727 1105 1935

Ce 622 647 525 492 654 698 92 633 688 1185

Co 597 715 595 585 763 604 | 379 909 484 488

Cr 30 30 30 30 10 40 150 30 330 80

Cs 3.4 3.1 52 47 45 3.4 3.8 3.3 1.4 2.1

Cu 7 6 5 10 5 13 33 5 90 54

Dy 2.1 2.6 22 2 1.8 23 3.6 1.9 3.3 4.6

Er 1.1 1.3 12 1.1 0.8 12 1.9 1.1 1.7 2.4

Eu 0.9 1.1 0.9 0.9 0.9 1 1.6 0.9 1.4 23

Ga 18 19 21 20 19 19 18 19 19 21

Gd 3.5 3.9 32 3.2 3.3 3.8 5.7 32 4.8 7.7

Hf 4 4 5 4 4 4 4 4 4 5

Ho 0.4 0.5 0.4 0.4 0.3 0.4 0.7 0.3 0.6 0.9

La 351 351 275 253 362 391 | 524 36 373 629

Lu 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.3

Nb 10 13 12 11 12 11 19 11 15 23

Nd 215 243 196 19 225 241 34 21.3 27 48.4

Ni 18 14 16 13 7 24 46 15 92 51

Pb 17 19 18 20 21 19 7 18 6 13

Pr 6.1 6.6 5.5 5.1 6.5 6.8 9.2 6.1 7.3 12.7

Rb 959 100 111.5 101 1275 908 | 93.5 929 524 95

Sm 3.6 43 3.7 3.5 3.7 4 6 3.5 5.1 8.8

Sn 2 2 2 2 2 1 2 2 1 2

Sr 527 571 472 527 442 641 804 547 696 1385

Ta 0.9 1.1 1 1 1.1 0.9 12 1 0.9 12

Tb 0.4 0.5 0.4 0.4 0.3 0.4 0.7 0.4 0.6 0.9

Th 16 14 14 13 15 13 14 14 9 14

Tm 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.3

U 2.7 1.8 2.7 2.4 22 2.4 42 1.8 24 33

V 57 70 63 62 44 75 178 68 189 274

W 493 576 478 457 650 485 142 736 156 168

Y 12 148 128 118 101 134 | 205 11.6 182  26.1

Yb 1 12 1 1 0.8 1 1.6 1 15 2

Zn 56 67 68 65 58 65 55 65 74 88

Zr 140.5 153 164  150.5 1455 160 164 160 143 186
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