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High-Mg basaltic and komatiitic rocks often host Ni-Cu-PGE (e.g., Alexo ON, Kambalda WA, Pechenga 
RU, Raglan QC, Thompson MB) or Cr (e.g., Inlaya-Rhonda and Peak-Railway Block ZI, Ipueira-Medrado 
BR, Sukinda IN) mineralization, but they less commonly host both Cr and Ni-Cu-PGE mineralization (e.g., 
McFaulds Lake and Shebandowan ON, Uitkomst SA). The objective of this research is to place constraints 
on the metallogenesis of associated Cr and Ni-Cu-PGE mineralization, focussing in the Superior Province,
which includes domains containing only Ni-Cu-PGE mineralization (e.g., Abitibi Belt ON-QC), domains
containing only Cr mineralization (e.g., Bird River Belt MB, Uchi Belt ON, La Grande and Eastmain QC), 
and domains containing both Ni-Cu-PGE and Cr mineralization (e.g., McFaulds Lake Belt and Wawa Belt 
ON). Both mineralization types have been interpreted to have formed by interaction of komatiitic
magmas with upper crustal metasedimentary rocks: sulfidic argillites and sulfide-facies iron formation in
the case of Ni-Cu-PGE and oxide-facies iron formation or oxide-rich gabbroic rocks in the case of Cr 
deposits, forming sulfide xenomelts or oxide xenocrysts that are dynamically upgraded in the lava 
channels/magma conduits. This project will test these models by compiling data from the Superior 
Province on the locations and parental compositions of komatiitic rocks, and the locations and facies of 
iron formation facies. Thus far, it appears that komatiite-associated Ni-Cu-PGE mineralization occurs in 
lava channels in volcanic settings and magma conduits in subvolcanic settings, whereas komatiite-
associated Cr mineralization occurs only in magma conduits in subvolcanic settings. Ni-Cu-PGE 
mineralization is associated with a wide range of komatiite compositions, ranging from high-Mg 
komatiites (32-24% MgO) that are undersaturated in both sulfide and chromite to low-Mg komatiites 
(24-18% MgO) and komatiitic basalts (18-10% MgO) that are undersaturated in sulfide but saturated in 
chromite, whereas Cr mineralization is associated only with chromite-saturated low-Mg komatiites, 
komatiitic basalts, and high-Mg basalts. The results of this project will help constrain geological, genetic, 
and exploration models for co-associated Ni-Cu-PGE and Cr mineralization and will be applicable to
greenstone/volcanic belts worldwide. CFREF-Metal Earth Project Contribution MERC-ME-2020-025. 
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The Dizon porphyry Cu-Au mine (0.67 Mt Cu, 174 t Au) is located within the ancestral Pinatubo volcano 
of the Luzon arc, Luzon Island, Philippines. Mineralization at Dizon is hosted in quartz diorite porphyry of 
2.5 ± 0.2 Ma which intruded Late Miocene dacite-andesite eruption products of the volcano. 
Chalcopyrite and minor bornite occur predominantly in quartz-magnetite veins which are accompanied 
by biotite and chlorite alteration halo. This was overprinted by alteration forming white mica, chlorite 
and pyrite. The Dizon deposit shows abundant evidence for multiple injections of hot mafic magmas 
including destabilization of plagioclase, presence of basalt enclaves, and a pyroxene-rich diorite phase, 
which indicates the equilibrium at ~986°C and ~470 MPa. Composition of igneous amphibole in andesite 
and diorite yields high water contents of parental magmas (5.8 and 7.1 wt%), high fO2 (FMQ +2.6 to +2.8 
and FMQ +1.8 to +2.1), and temperatures of ~817°C and ~986°C, respectively. Fe-Ti oxides in the 
andesite confirm a highly oxidized parental magma, FMQ +3.0 to +3.3 with temperature ~830°C, both 
slightly higher than amphibole results. The magma conditions responsible for Cu-Au mineralization at 
Dizon are remarkably similar to those of the Pinatubo 1991 eruption products of dacite, which had fO2 
of FMQ +3.1 to +3.2. The data suggest supply of oxidised melt to the volcano for a period over ~3 m.y. 
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Furthermore, the oxidized magma conditions and temperatures at Pinatubo are similar to those 
associated with porphyry Cu deposits elsewhere, including the Bingham Canyon, El Salvador and 
Yerington deposits. 

207 - The origin, age and hydrothermal alteration of Khak-Sorkh iron skarn deposit,
Central Urumieh-Dokhtar arc, Iran: Insights into granitoids and magnetite geochemistry 
as exploratory indicators 
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The Khak Sorkh iron deposit lies in the central Cenozoic Urumieh-Dokhtar magmatic arc (UDMA). The 
UDMA is an Andean-type magmatic arc resulting from Neotethyan oceanic lithosphere subduction 
beneath Iranian plate. This is the first documentation of Oligocene iron mineralization in the UDMA, and
the age of iron mineralization range from 29.49 to 31.23 Ma based on ID-TIMS dating of zircon, 
monazite, xenotime, and titanite minerals. Magnetite trace elements geochemistry has been widely
used as deposit type fingerprinting of different magnetite generations. Khak Sorkh magnetite EPMA 
results plotted on skarn-type iron deposit region in discriminating diagrams like TiO2 versus V2O5 and
Ca+Al+Mn versus Ti+V. Two main generation of magnetite identified based on magnetite chemistry
results and SEM-BSE imaging, and it has been shown that primary magnetite suffered dissolution and
reprecipitation process (DRP) which reflected in decreased MgO, TiO2, Al2O3, and slight increased FeO 
contents in the second generation. The K2O/MgO ratio of Khak Sorkh granitoid geochemistry results and 
their plotting on K2O vs. SiO2 show they are very similar to world class Au-Cu skarn deposits, and their Rb 
content are very close to those of Cu skarn associated granitoids. Overall chemistry of granitoids suggest 
a high potential of Cu and Au mineralization in the region which are supported by evidences like high 
contents of copper (3510 ppm) and As (616 ppm) in the ICP-AES results of magnetite separates, and the 
presence of arsenopyrite, and chalcopyrite in mineralography results. Based on microprobe results, 
presence of Ni-Co-As sulfides and chemical analysis of magnetite separates, this study suggests Zn, As,
Co, Ni, and Mn as pathfinder elements for regional geochemical explorations of the same skarn Fe 
mineralizations. Lead isotope compositions obtained from epidote and calcite of endoskarn and
exoskarn zones to investigate fluid/rock hydrothermal interactions (15.584–15.669) are identical,
implying a common fluid source. This Pb isotope method could be applied to investigate the 
contribution of intrusive units to skarn formation in the presence of multiple magmatic units. Epidote Pb 
isotope data indicate an orogen environment with mixed mantle and crustal sources which is consistent 
with the petrogenesis of granitoids, and the presence of inherited cores in cathodoluminescence 
imaging of zircon crystals.
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