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AiWhy are some plutons pr-praductve
and/ or barren?0 Barren and pr
calcalkaline arc magmatism are identified as normal or-awakitic
_ (low Sr/Y<20) and adakitic (high Sr/Y>20) magmas, respectiv
Normal arc magmatism Barren magmas are nonineralized and have a low Sr/Y ratio, wh
Barren magma high Sr/Y magmas are responsible fori@ineralizatiorand are knowr
Fractional crystallization . . . .
NW Savehmagmatic complex as productive magmas that occur in aII_ major orogenic belts W(_)rlc_i
(Cooke et al., 2005 Understanding their origin and petrogenesis it
critical importance to decipher their losgrm growth and stabilizatio
of the continental crust, and formation of economically valuable
deposits Monecke et al., 2098 Barren granitoid magmas typical
form in precollisional subduction zone environmenShahabpur,
1992, which is confirmed by the results obtained in this stt
Magmatism in this region began in the Early Eocene and continuec
the Pliocene. The volcanic and intrusive battygre rocks (Eocene) the
formed in a subductierelated tectonisetting are characterized by ca
alkaline and tholeiitic geochemical signatugh&habpour, 2005The
northwest of Saveh magmatic complex is situated at the central p
the UrumiehDokhtar magmatic belt. The volaarrocks of northwes
of Saveh are crosscut by Late Eoc&aely Oligocene granitoids the
are exposed over an area of about 108 km
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Materials and methods Discussion

Approximately 70 samples were intrusively Granitoids have gabbrodiortidiorite, Quartz
collected from Mount Shahpasand and Neiveshitmonzonite granodiorite and granite composition,
volcanic rocks. Subsequently, 9 granitoid rocks andvhile volcanic rocks are petrologically classified as
7 volcanic rocks that showed the least amount obasalticandesite andesite andlacitetrachydacite.
alteration were selected for whaleck geochemical Geochemical studies of whole rocks indicate that
analysis. The ma elements analysis was performed they have strondepletions in HFSE (Nb, Ti, Zr) and
by X-ray fluorescence method using Optima 100Venrichments in light rare earth elements and large ion
device and the analysis of rare earth elements wdghophile elements compared to NVORB.
performed using Inductively Coupled Plasma MassGeochemical signature of the igneouscks in
Spectrometry method and with ICP NeXION 300 northwest of Saveh (low Sr/Y ratio of almost <30)

device in the Lab West Laborayoof Australia. and theirnegative Eu anomalies (Eu/Eg 0.62
1.05) suggest generation in a subduction zone and
Results pre-collisional setting. However, productive rocks

The northwest of the Saveh magmatic complex ielsewhere within the Urumiebokhtar magmatic
situated at the central part of the Urum@bkhtar  belt exhibit adakitdike calcalkaline magmatic
magmatic belt. The volcanic rocks of this area arecharacteristics (high Sr and Sr/Y, but lo¥).
crosscut by the Late Eocefdigocene granitoids. Signatire of this magmatic complex is consistent
Wholerock geochemistry showthat the studied with other barretype magmas through the
igneous rocks with low to medium potassium ealc UrumiehDokhtarmagmatic beltThe low ratios of
alkaline geochemical signatures have stronglLa/Sm) and (Dy/Yb) (0.50'1.18 and 0.9i11.35,
depletion in Nb and Ti and enrichment in LREE andrespectively) are similar to those from bartgpe of
LILE, which imply formation during normal arc granitoids. Examin#on of the studied samples on a
magmatism. Sr/La and La/Yb trace element ratiosY versusMnO diagram Baldwin and Pearce, 1982

shov t hat al | sampl es h ashews e¢hati thee saroptes have chardctaristicspaf i d

metasomatism and a mantle source affected bparrentype igneous rocksHaschke and Pearce
metasomatism. La/Nb and La/Ba ratios also confirmg2006) suggested that a high Y content in barren
a subductiormodified lithosphere mantle source for magmas may record the participation of anhydrous
the magmatic rocks in the northwest of Savehphases during the early stages of magma genesis and
Geochemical edience shows that these rocks areso account for lack of associated mineralization.
barrentype igneous rocks that have the same origirHowever, it may be possible that partial melting of
and differential crystallization is the dominant the sourceis superficial, in agreement with a
process in their petrogenesis. Barren magmatism imoderate preollisional crustal thickness of B85
the northwest of Saveh is likely a result of partialkm. Low Sr/Y (< 30) ratios measured in the Eodene
melting of juvenié lower crust caused by subduction Oligocene northwest of Saveh igneous rocks suggest
of the NeeTethys oceanic lithosphere, whereasgeneration via islandrc magmatism, while a Sr/Y
productive adakitic rocks within théJrumieh  ratio of > 56 forproductive rocks implies garnet,
Dokhtar magmatic belthave formed by partial hornblende, and clinopyroxene minerals in the
melting of thickened lower crust. source, leading to enrichment of LREE/HREE
(Castillo, 2012.
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Fig. 1. Main structural units of IranShafaiiMoghadam et al., 20)6nd location of the study arem theUrumieh
Dokhtar magmatic belt (green star)
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4 Granodiorite-tonalite-quartzdiorite [~ ] Fault
{ Microgranite-microgranodiorite — . .
¢} S ———/ Strike slipe fault
Tonalite-diorite-gabbro i
-|u @z Cultivated area
o Granite-granodiorite
w
N|©@ E Andesitic-basaltic breccia and lava, with intercalactions of tuff and deteritic beds.
ot
Ol ;331 Andesitic-basaltic lava with minor beds of andesitic tuff.
z < % Light green crystal-litic tuff as lapilli tuff and tuff breccia, massive to thick bedd.
w
o « LE Andesitic lava,locally dasitic-andesitic lava, with intercalations of related tuffs, thick bedded to massive.
3
: Andesitic lava and rhyo-dasitic tuff with intercalations of Nummulitic sandy limestone
Eml Rhyo-dacitic tuff (ash-lapilli tuff), with intercalations of andesitic lava, thin to medium bedded.
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Fig. 2. Geological map of the northwestern region of Saveh (scale 1: 108R@0anghash, 19985 The study areas are
marked withgreenstars.
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C: A close view of the volcanic rocks
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Fig. 4. Microscopic imagefrom volcanic and granitoid rocks of NW Saveh. Granular texture and presence of apatite
mineral in plagioclase as a inclusion in granite sample ( XPL light), B: Inclusions of plagioclase in amphibole crystals in
granodiorite sample as a poikilitic texture (XPL light), C: Presence of pyroxeneelsintitamphibole in diorite sample
(XPL light), D: Existence of two generations of plagioclase in granodiorite sample (XPL light), E: Amphibole phenocrysts
with twinning in a glassy background in the andesitic sample (XPL light), F: Presence of neettenaipatial in the
plagioclase crystala basaltic andesite sample (PPL light), andEGhedral to subhedrplagioclase in the dacite sample

(XPL light). Abbreviations after Whitney and Evans (2010) (PI: Plagioclase, Amp: AmphiboleKKiddspar, Bt:
Biotite, Ap: Apatite, Px:Pyroxene, OpgOpaque).
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