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SAMPLE A-1 A-8 A-12 A-15 A-30 A-35 SG-1 SG-2 | A-20-D1 | A-22-D2 | A-23-D2
Wit% wt% wt% Wit% wt% wt% Wit% wt% wt% wt% wt%
SiO, 53.60 1.40 53.20 | 58.00 | 52.35 | 51.40 | 51.80 | 52.20 52.30 52.90 53.10
TiO, 1.25 0.91 1.14 1.19 1.20 1.14 1.09 1.09 1.15 1.19 1.21
AlLO 16.80 | 1435 | 17.20 | 1450 | 16.64 | 17.65 | 18.70 | 18.63 17.10 16.35 16.05
Fe,O 9.89 7.43 9.27 9.04 9.55 9.06 8.57 8.45 9.26 9.55 9.14
CaO 6.12 351 6.12 4.04 4.48 6.32 6.12 6.13 5.12 5.57 5.82
MgO 2.82 1.35 2.80 2.19 2.86 3.02 2.85 2.88 2.76 2.69 2.74
Na,O 4.93 451 4.96 4.88 6.36 5.61 5.82 5.75 6.46 6.05 6.46
K,0 1.54 2.07 1.62 1.82 1.45 1.00 1.20 .10 1.07 1.05 0.54
Cr,0 <0.01 | <0.01 0.01 0.04 0.01 0.02 Nd nd 0.01 <0.01 0.01
MnO 0.16 0.15 0.15 0.17 0.15 0.15 0.13 0.14 0.14 0.12 0.12
PO, 0.28 0.45 0.26 0.36 0.26 0.21 0.24 0.23 0.26 0.27 0.27
SrO 0.08 0.04 0.05 0.05 0.05 0.05 Nd nd 0.04 0.04 0.04
BaO 0.02 0.03 0.03 0.03 0.02 0.02 Nd nd 0.02 0.02 0.01
LOI 2.99 2.89 3.70 3.49 3.25 4.37 3.28 3.27 4.04 4.47 4.15
Total 100.50 | 99.10 | 100.50 | 99.80 | 98.63 | 100.00 | 99.81 | 99.87 99.70 100.50 99.70
Ppm ppm Ppm ppm ppm ppm Ppm ppm Ppm ppm ppm
V 284.00 | 33.00 | 253.00 | 154.00 | 266.00 | 278.00 | 244.00 | 246.00 | 262.00 261.00 263.00
Cr 30.00 | 30.00 | 60.00 | 270.00 | 60.00 | 120.00 | 30.00 | 33.00 40.00 20.00 70.00
Co 22.80 | 10.00 | 22.10 | 17.00 | 21.80 | 23.60 Nd nd 21.80 21.60 20.10
Ni 7.00 5.00 10.00 5.00 7.00 11.00 <10 <10 10.00 11.00 6.00
Cu 123.00 | 10.00 | 174.00 | 73.00 | 244.00 | 212.00 Nd nd 236.00 17.00 35.00
Zn 76.00 | 85.00 | 71.00 | 87.00 | 83.00 | 87.00 | 72.00 | 74.00 77.00 40.00 56.00
Ga 20.70 | 19.80 | 20.70 | 20.30 | 19.40 | 19.70 | 21.00 | 19.00 20.10 20.50 21.40
Rb 4120 | 7060 | 51.70 | 56.90 | 40.60 | 27.70 | 29.30 | 28.20 33.50 30.70 11.10
Sr 697.00 | 376.00 | 423.00 | 417.00 | 427.00 | 435.00 | 285.00 | 292.00 | 393.00 346.00 324.00
Y 30.60 | 50.40 | 29.00 | 41.30 | 27.60 | 23.20 | 23.70 | 23.50 28.40 31.30 32.20
Zr 144.00 | 251.00 | 133.00 | 209.00 | 127.00 | 112.00 | 117.00 | 119.00 | 130.00 145.00 147.00
Nb 4.40 7.20 4.20 6.40 4.10 3.40 3.65 3.62 4.10 4.50 4.30
Pb <5 5.00 <5 <5 <5 <5 2.11 2.10 <5 <5 <5
Cs 1.24 1.13 0.72 1.07 5.96 2.79 2.07 2.03 9.33 0.60 0.48
Ba 219.00 | 287.00 | 246.00 | 243.00 | 216.00 | 167.00 | 160.00 | 158.00 | 152.00 150.50 116.00
Hf 4.10 7.00 3.80 5.70 3.60 3.20 3.26 3.28 3.60 3.90 4.00
Ta 0.30 0.50 0.30 0.40 0.30 0.20 0.24 0.25 0.30 0.30 0.30
Th 2.96 5.51 2.84 4.34 2.66 2.37 2.32 2.32 2.68 2.98 3.20
U 0.83 1.39 0.81 1.32 0.73 0.59 0.67 0.65 0.73 0.83 0.87
La 13 24 12.2 18.4 12.2 9.8 11 13 12.2 12.6 11.4
Ce 30.4 56.6 28.7 42.8 28.2 22.9 25.4 25.7 27.9 30.7 28.2
Pr 4.3 7.88 4.07 5.92 3.92 3.13 3.5 3.2 3.96 4.38 4.19
Nd 19.3 34.4 18 26.3 18.1 14.3 16.1 15.9 17.2 19.8 19.2
Sm 4.94 8.4 453 6.47 4.42 3.83 4.01 4.03 4.52 4.82 4.9
Eu 1.45 1.95 1.38 1.79 1.35 1.19 1.16 1.18 1.38 1.41 1.44
Gd 5.34 9.04 4.88 7.06 5.04 4.05 4.28 4.31 4.85 5.41 5.32
Th 0.93 1.57 0.88 1.2 0.85 0.69 0.7 0.6 0.83 0.95 0.96
Dy 5.43 8.96 5.11 7.18 5.05 4.31 451 4.49 5.07 5.67 5.67
Ho 1.15 1.97 1.11 1.52 1.05 0.88 0.95 0.94 1.07 1.17 1.2
Er 3.53 5.78 3.27 4.57 3.05 2.61 2.75 2.75 3.25 3.49 3.52
Tm 0.5 0.81 0.46 0.65 0.45 0.39 0.39 0.38 0.46 0.5 0.53
Yb 3.05 5.12 2.88 4.18 2.81 2.47 2.57 2.58 2.81 3.14 3.27
Lu 0.49 0.82 0.47 0.65 0.44 0.36 0.4 0.4 0.46 0.49 0.51
(La/Sm)cn 1.7 1.84 1.74 1.84 1.78 1.65 1.77 2.08 1.74 1.69 15
(La/Yb)cn 3.06 3.36 3.04 3.16 3.11 2.85 3.07 3.47 3.11 2.88 2.5
(Gd/Yb)cn 1.45 1.46 14 14 1.48 1.36 1.38 1.33 1.43 1.43 1.35
Eu/Eu* 0.86 0.68 0.9 0.81 0.87 0.92 0.86 0.87 0.9 0.84 0.86
La/Nb 2.95 3.33 2.9 2.88 2.98 2.88 3.01 3.59 2.98 2.8 2.65
(Nb/La)pm | 0.34 0.3 0.34 0.35 0.34 0.35 0.33 0.28 0.34 0.36 0.66
(Th/La)pm 0.67 0.77 0.68 0.68 0.65 0.7 0.64 0.64 0.65 0.66 0.74
LOI= Loss on ignition
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Abstract

The Ghaleh-Ganj dioritic- quartzdioritic massifs, Post early Eocene in age, located on the west side of the Makran Accretionary Prism and
the Jazmurian Depression and the east side of the Jiroft fault, are part of the intrusives in the Ganj Complex, which itself is a part of the
Jazmurian Ophiolitic Belt or the Inner Makran. The diorite- quartzdiorites are intruded into the Lower- Middle Eocene Bidak sedimentary units,
which show spheroidal weathering and onion- skin erosion. The presence of feldspar, biotite and secondary minerals (such as clay minerals,
secondary biotite and Fe oxides) in the study massifs played an important role in the occurrence of these features. Mineralogically the intrusives
consist of plagioclase, clinopyroxene, amphibole, Biotite and opaques. Based on mineral chemistry studies, the plagioclases, oligoclase to
labradorite in composition, show evidences of disequilibrium textures (e.g. sieve texture and oscillatory zoning). The clinopyroxenes are augite
in composition and belonging to a tholeiitic magmatic series. Referring to linear relation between Ti and Al" in clinopyroxenes, they seem to
be formed in a pressure less than 5 kbs at a depth of less than 15 kilometers. Amphiboles are magnesiohornblende with tendency to actinolite in
composition. Based on Zr/TiO, versus Nb/Y and SiO, versus Nb/Y diagrams, the intrusives plot in the fields of diorite- quartzdiorite and sub-
alkaline, respectively. Their low Nb/Y ratio (0.14-0.16) also point out to their sub-alkaline (tholeiitic) nature. The intrusives are metaluminous
and I-type, which referring to HFS and REE element contents, they belong to one group. The absence of a distinct Eu anomaly suggests the
insignificance of plagioclase fractionation or oxidation state of the magma. The trace element discrimination diagrams together with chondrite-
normalized rare earth element patterns show that the Ghaleh Ganj diorite- quartzdiorites formed in the Maturity Stage of a supra-subduction
zone.

Keywords: Ghaleh-Ganj, Makran, Jazmurian ophiolitic belt, Diorite- quartzdiorite, Supra-subductio zone.
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