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Introduction 
The formation of porphyry copper deposits is 
attributed to the shallow emplacement, and 
subsequent cooling of the hydrothermal system of 
porphyritic intrusive rocks (Titley and Bean, 
1981). These deposits have usually been 
developed along the chain of subduction-related 
volcanic and calc-alkalin batholiths (Sillitoe, 
2010). Nevertheless, it is now confirmed that 
porphyry copper systems can also form in 
collisional and post collisional settings 
(Zarasvandi et al., 2015b). Detailed studies on the 
geochemical features of ore-hosting porphyry Cu-
Mo-Au intrusions indicate that they are generally 
adakitic, water and sulfur- riched, and oxidized 
(Wang et al., 2014). For example, high oxygen 
fugacity of magma has decisive role in 
transmission of copper and gold to the porphyry 
systems as revealed in (Wang et al., 2014). In this 
regard, the present work deals with the mineral 
chemistry of amphibole and plagioclase in the 
Dalli porphyry Cu-Au deposit. The data is used to 
achieve the physical and chemical conditions of 
magma and its impact on mineralization. 
Moreover, the results of previous studies on the 
hydrothermal system of the Dalli deposit such as 
Raman laser spectroscopy and fluid inclusion 
studies are included for determination of the 
evolution from magmatic to hydrothermal 
conditions. 
 
Materials and methods 
In order to correctly characterize the physical and 
chemical conditions affecting the trend of 
mineralization, 20 least altered and fractured 
samples of diorite and quartz-diorite intrusions 

were chosen from boreholes. Subsequently, 20 
thin-polished sections were prepared in the Shahid 
Chamran University of Ahvaz. Finally, mineral 
chemistry of amphibole and plagioclase were 
determined using electron micro probe analyses 
(EMPA) in the central lab of the Leoben 
University.  
 
Results 
Amphibole that is one of the the main rock-
forming minerals can form in a wide variety of 
igneous and metamorphic rocks. Accordingly, 
amphibole chemistry can be used as an indicator 
for characterizing the conditions involved during 
the evaluation of magma crystallization i.e., 
pressure, temperature, liquid water content and 
oxygen fugacity. Most recent studies on the 
porphyry copper intrusions in the Urumieh- 
Dokhtar magmatic arc by (Zarasvandi et al., 
2015a), indicate that all of the mineralized 
porphyry systems (Dalli porphyry is included) 
consistently show high levels of La/Sm and 
Sm/Yb, with concave upward patterns in the rare 
earth elements’ spider diagrams. Importantly, 
such features indicate high crustal assimilation in 
a relatively thickened crust and provide insight 
into the contribution of hornblende during the 
development of mineralized porphyry systems in 
the Urumieh- Dokhtar belt. The results of this 
study indicate that amphiboles of Dalli intrusions 
belong to the calsic group and range in 
composition from magnesio- hornblende, to 
edenite, magnesiohastingsite, and tschermakite. 
(Ridolfi et al., 2010), indicating that the alumina 
content of amphibole could be used for 
geobarometry. The calculations of geobarometry 
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for quartz diorite intrusions of Dalli indicate that 
they formed in the pressure range of 136 to 287 
(MPa). Also, calculation of magmatic water 
content using amphibole geochemistry indicates 
that the water content of quartz diorite intrusions 
in the Dalli were between 4.6- 5.7 (wt. %). The 
results of plagioclase chemistry indicate that there 
is a little zoning in this mineral. Also, the 
plagioclase composition varies from Or0.01 to Ab 
0.48, An 0.50, Or 0.018, Ab 0.62 and An 0.35. They 
mostly have Andesine and Labradorite 
compositions.  
 
Discussion 
Amphibole minerals of the Dalli intrusions are 
calcic type and exhibit geochemical signatures of 
subduction zones. Also, characterizing the source 
of ore-hosting intrusions with amphibole 
chemistry indicate that parental magma of Dalli 
intrusion were generated from mixing of mantle 
melts with crustal materials. It seems that in an 
ongoing process of closure of Neo-Tethys, during 
compression and crustal shortening favourable 
conditions were provided for mixing of mantle 
melts with crustal materials. The 
geothermobaromerty calculations using 
amphibole and plagioclase minerals indicate 
conditions of 777 - 850 oC and 1-4 Kbar, 
representing magmatic stage of Dalli intrusions. 
Also, amphibole minerals are characterized by 
Fetot/Fetot + Mg > 0.3 and AlIV > 0.7 which reveal 
the presence of primary oxidative magma in the 
Dalli porphyry Cu-Au deposit. Oxidative 
conditions seem to have prevailed during the 
onset of the hydrothermal stage of the Dalli 
porphyry deposit. This is because it has been 
confirmed by laser Raman spectroscopy analyses 
that the most primitive quartz veins in the potassic 
alteration of the Dalli deposit are characterized by 
the presence of anhydrite and hematite minerals 
(see Zarasvandi et al., 2015b). Also, 
microthermometry results on the most primitive 
barren quartz veins in potassic alteration represent 
temperatures as high as 620oC which indicate the 

beginning temperature of hydrothermal 
conditions.  
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