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Magnetite is a common mineral in many ore deposits and their host

rocks. It contains a wide range of trace elements that can be used to

fingerprint deposit types and ore-forming processes. Our study based on

detailed textural and compositional data on magnetite of the Mina Justa 

deposit in southern Peru constrains the formation of iron oxide in iron

oxide Cu-Au (IOCG) deposits. Two types of magnetite, i.e. platy (TM1 

Mag) and granular magnetite (TM2 Mag) have been identified based on

the morphology at Mina Justa. Platy magnetite (previously termed

"mushketovite") shows three different zones (central bright, dark and 

outer bright) in the SEM images. The central bright part (TM1-1) 

characterized by abundant porosity and inclusions was intensively 

replaced by the dark part of the inner rim (TM1-2). The outer rim (TM1-

3) is also bright but lack porosity and inclusions. Granular magnetite

(TM2) is generally anhedral and shows two different colors in the BSE 

images. The dark (TM2-1) and bright (TM2-2) domains in TM2 are 

intergrown with irregular boundaries. In general, the dark zones of

magnetite are characterized by higher Si, Ca, Al and lower Fe contents

than the bright zones. We present mineralogical evidence to support that

the platy magnetite is mushketovite at Mina Justa. Additionally, the

lattice parameters of the two types of magnetite are subequal and lower 

than pure magnetite, indicating that some cations whose ionic radii is

smaller than Fe2+ or Fe3+ entered into the magnetite lattice by simple or 

coupled substitution mechanisms. Oxygen fugacity and temperature 

changes are the dominant mechanisms leading to the formation of the 

different types of magnetite. The primary hematite was transformed into 

magnetite (TM1-1) due to a decline in fO2 and then replaced by TM1-2 

magnetite with increased temperature. Meanwhile, granular TM2-1 

magnetite directly precipitated from hydrothermal fluid. With the 

decrease of temperature, TM1-2 and TM2-1 magnetite are replaced by 

TM1-3 and TM2-2 magnetite, respectively. This study shows that it is 

very important to combine texture and mineral chemistry to investigate 

the origin and evolution history of iron oxides. 
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Magnetite and hematite are common Fe oxides in a wide variety of 

igneous, metamorphic, and sedimentary rocks. Trace element 

composition of iron oxides has been widely used in mineral 

exploration and ore genesis studies. Unconformity-related uranium (U) 

mineralization in the Athabasca Basin (Saskatchewan) and Kiggavik 

camp (Nunavut) are strongly associated with clay alteration and 

associated hematization of basement and sandstone lithologies. Iron 

(hydro)oxides such as hematite and goethite are closely related to U 

mineralization. In addition to iron (hydro)oxides, rutile is also closely 

associated with U mineralization in some deposits. In this study 

samples from the Hook Lake (Athabasca Basin) and Contact 

(Kiggavik camp) deposits are used to identify the importance of 

geochemical characteristics of iron (hydro) oxides and rutile that can 

be used in U exploration. Partial least squares discriminant analysis 

(PLS-DA) of electronic probe microanalyzer (EPMA) data showed 

that U mineralization-related iron (hydro)oxides are characterized by 

higher Ca, P, Mg, Si, and S contents, whereas barren samples have 

higher Fe, Ni, Mn, Ti, V, and Cr contents. PLS-DA of rutile EPMA 

data showed that rutile associated with mineralization can be 

discriminated from rutile from barren rocks due to higher Ti, Al, W,

and Zr contents whereas the barren samples are characterized by higher 

Si, Mg, V, and Cr contents. PLS-DA of laser ablation ICP-MS (LA-

ICP-MS) data of iron (hydro)oxides displays mineralized samples have 

higher U, Pb, Sr, Zr, and rare earth element contents. PLS-DA of rutile 

LA-ICP-MS data outlines that higher contents of U, Th, W, Cu, Mo, 

Zr, Hf, K, and rare earth elements discriminated U mineralized 

samples.
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Salinity concentrations in aquifers supplying drinking water are a 

growing concern for municipal water providers as well as consumers. 

In the regions of southern Ontario, where salt is applied to roads and 

public walkways and glacial geology complicates interpretation of 

hydrologic parameters, this concern can be exacerbated. 

Understanding the seasonal fluctuations of salinity can provide insight 

of the risk to aquifers of variable parameters. This study attempts to 

interpret the relationship between conductivity in groundwater at the 

University of Waterloo North Campus Research Site, and seasonal

fluctuations in air temperature, precipitation and periods of freezing 

related to road salt application. Preliminary findings show a varied set 

of trends in groundwater conductivity inconsistent across depth for 

each of the four sampled continuous monitoring wells reflecting the 

complex nature of salinity fluctuations across only several meters of 

glacial till. 
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Miyakejima is a volcanic island composed of tholeiitic basalts erupted 

through 5 distinct eruption stages between 10 000 BP and 2000 AD. 

Following the most recent eruption in 2000, the volcano released 15 

Mt of SO2 over 20 months, with emission rates of up to 40 000 tonnes 

of SO2/d. A total of 15 samples representing individual eruption events 

within these stages were examined for volatiles to evaluate their 

behaviour in subduction zones. They range in Mg# (= 

100*Mg/Mg+Fe2+) from 35 to 54, and contain phenocrysts of Ca-

plagioclase, olivine, clinopyroxene and Fe-Ti oxides. Fluorine (36-

168 ppm) increases with increasing Y, suggesting its behaviour as an 

incompatible, insoluble element during fractional crystallization, and 

~ 36 ppm F in primitive magmas. Cl (42-1200 ppm) shows a weak 

positive correlation with Y. Its enrichment is attributed to a 

contribution of external Cl (such as seawater-derived brine) coupled 

with fractional crystallization. Both Br (0.7-9.8 ppm) and Iodine (0.07-

0.13 ppm) show weak inverse correlations with Y, indicating that they 

likely underwent various degrees of degassing from magmas. Even 

taking degassing into consideration, average concentrations (3.4 ppm 

Br, 0.09 ppm I) are twice the average MORB values (1.65 ppm Br and 

0.048 ppm I), suggesting that Br and I released from subducting slabs 

are incorporated in arc magmas. The content of N varies from 20-60 

ppm, which is greater than unaltered and altered MORB (~ 20 ppm), 

suggesting the contribution of N from sediments into the parental 

magmas. Copper content varies from 20 to 160 ppm, with a median 

value of 105 ppm, enriched relative to MORB (~ 80 ppm). The 

samples contain rare red Ca-plagioclase megacrysts, the color of which 

is due to the presence of native copper in crystals and melt-inclusions. 

Presence of native copper in these plagioclase and Cu-Fe-S inclusions 

in olivine melt inclusions suggest Cu remained in the melt and was not 

lost by degassing. 
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