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MZ-1.2

MZ-37.1

MZ-48.1

MZ-16.1 MZ-22.1 MZ-28.2 MZ-39.1 MZ-47.2 MZ-49.1 MZ-59.1
2| Granite [Granodiorite| Diorite Diorite |Granodiorite|Granodicrite| Granite | Granite | Granite | Granite
% 72.81| 63.28 5465 | 56.33 63.59 64.14 71.82 | 67.15 | 67.33 | 65.81
16.67| 20.72 14,89 1 15.65 19.15 17.71 16.31 | 19.59 | 18.33 | 20.24
0.44 2.87 7.58 6.37 3.32 3.44 1.13 1.41 2.39 1.92
0.055| 0.051 0.117 | 0.101 0.054 0.057 0.022 | 0.021 | 0.040 | 0.038
0.08 1.58 8.23 6.59 1.77 1.80 0.31 0.37 0.68 0.78
0.97 2.84 6.67 6.65 3.41 3.13 1.24 1.38 177 2.25
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Bi . 0.9 25 35 2.6 18.8 2.9 1.4 <48 35.3 15
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Fe, 0, 226 1.76 155 1.24 0.84
FeD 6.18 431 238 144 095 081
MaO on 0.11 0.80 0.06 0.05 0.04
MgD (2.80) 3.26 1.80 Lo 0.66 038
Ca0 (5.42) 623 4.10 3x 232 1.87
NeO 3.30 3.53 3.62 4.02 433 398
KO 2.41 238 311 365 in 419
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Nb 8 7 7 g 9
Ta 1.27
La 30.2 21 23 b 29 26
Ce 539 47 3z 4 49 42
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Sm 612 4 25 3 3 2
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Hf 523
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Th 0.98 07
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Y 18 ] 8 7 8
Ho B 53 5 66 52
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Cr 228 17 9 6 1 <1
Ni 11 1 5 2 2 2
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Abstract

Cheshmeh Bid granitoidic pluton with 150 km?® is located 35 km SE of Zahedan in
Sistan and Balouchestan province, between 60° 53" to 61° 17" of eastern longitude and
29° 00° to 29° 18" of northern latitude, which falls in flysch zone of east of Iran. This
pluton is a part of Zahedan-Saravan granitoidic belt, with 250 km long and 2-20 km
wide has been extended from NW of Zahedan to NE of Saravan. Cheshmeh Bid
granitoidic pluton includes a wide compositional range composed of diorite,
quartzdiorite, granodiorite, syenogranite and monzogranite. Moste of diorits are placed
in granites as small and buoyancy bodies in the granites. They are the most mafic and
the oldest of the studied granitidic complex, which have granular texture and simple
mineralogical composition, including of hornblend, plagioclase, biotite and a little
quartz, sphene and apatite. Biotites have been resulted from the potassic metasomatism
of the hornblendes. In the study area, there are some andesitic to dasitic dykes which
their compositions are similar to diorites and quartzdiorites. These dykes were the
precourser, subvolcanic and diffrentiated parts of dioritic and quartzdioritic magmas.
The main part of the Cheshmeh Bid granitoidic pluton composed of granodiorites,
syenogranites and monzogranites including many enclaves of micaschists and diorite-
quartzdiorite. The granites and granodiorites have a granular texture and a simple
mineralogical composition, consisting of alkali-feldspars, plagioclase(albite-oligoclase),
quartz, green hornblend, biotite, sphene, apatite, alanite, monazite and zircon. The
boundary of this pluton and its metamorphic host is gradual, gneissic and anatectic.
which Field observations indicate that the granitic rocks resulted from partial
melting(anatexy) of metamorphic pelitic rocks. More detailed field evidences shows
that the micaschist enclaves are residues of non-melted metamorphic host rocks.
microgranular mafic enclaves have been formed from segments of disrupted dioritic
rocks and dacitic-andesitic dykes. Mafic enclaves have partly to completely rounded
margins, which indicate they have been enough hot during replacing of granitic body.
Andalusite hornfels, sillimanite hornfels, cordirite hornfels and garnet(gressular),
wollastonite and diopside bearing skarns have been formed in contacts of granitoidic
rocks with metamorphic host rocks. In the geochemical classification diagrams,
granitoidic rocks plotted on the granites, granodiorites and quartzdiorites.

harker diagrams indicates two separte complexes include granite-granodiorite and
diorites and dacitic-andesitic dykes. Each of them include a contineous compositional
range. This fact as well as field relations the bimodal magmatism. Condorite normalized
spider diagram show an enrichment of incompatible and light trace elements such as
Rb, Ba, Th, U, K, La, Sr and depletion of compatible and heavy elements such as Ta,
Nb, Ti and Y. Although diorites have been enriched from incompatible and light trace
elementes but show lower enrichment in comparison with granites. Enrichment of
granites from incampatible and light trace elements and depletion of compatible and
heavy elements indicate that they have crustal origin, while the opposite situation for
diorites denotes mantle origin. The granites and granodiorites have peraluminous nature
whereas diorites have metaluminous nature.

Geochemical and petrological investigations show that Cheshmeh Bid granitoidic
pluton have calc-alkaline nature with of VAG and CAG types. Some parts of this
pluton, were affected by late stage hydrotermal fluids during its emplacement which
produced silisic and argilitic altration zones and Au-Sb mineralization in some
localities,

Keywords: Petrology, Geochemistry, Granitoidic pluton, Cheshmeh Bid, Zahedan.
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