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Previous Research: Jamieson Group, Queen’s University

• Steve Walker PhD 2006 The solid-phase speciation of arsenic in roasted and 
weathered sulfides at the Giant gold mine, Yellowknife, NWT

• Claudio Andrade MSc 2006 Arsenic cycling and speciation in mining-impacted 
sediments and pore-waters from Yellowknife Bay, Great Slave Lake, NWT

• Skya Fawcett PhD 2009 Speciation and mobility of antimony and arsenic in 
mine waste and the aqueous environment in the region of the Giant mine, 
Yellowknife, Canada

• Lori Wrye MSc 2008 Distinguishing between natural and anthropogenic 
sources of arsenic in soils from the Giant mine, Northwest Territories and the 
North Brookfield mine, Nova Scotia

• Mackenzie Bromstad MSc 2011 The characterization, persistence, and 
bioaccessibility of roaster-derived arsenic in surface soils at Giant mine, 
Yellowknife, NWT

• Tyler Nash MSc 2014 Arsenic speciation and the controls on its release in 
contaminated sediments and corresponding toxicological effects at Giant 
mine, NWT

• 7 journal articles to date



Current Research: Jamieson Group

• Martin Van Den Berghe MSc Mobility of arsenic in lake sediments west of 
Giant Mine

• Chris Schuh PhD Arsenic in lake sediments and pore waters in the Yellowknife 
region

• Kirsten Maitland MSc  Speciation of arsenic in soils in the Yellowknife region

• Alex Bailey MSc Speciation of arsenic in tailings at Giant Mine (PROPOSED)



Selected methods of speciation for 
soils & sediments

• Scanning electron microscopy (SEM)

• Electron microprobe analysis

• XRD including Rietveld analysis

• Synchrotron microanalysis – oxidation state 
(XAS), crystal structure (microXRD)

• Quantitative SEM - MLA



ARSENIC SPECIES IN SOILS 

Dominant host is arsenolite As2O3

Rims are absent,  textures suggest 
dissolution

Rare As hosts include:

Roaster-generated maghemite with 
As3+ and As5+

Goethite rim on pyrite with As3+ 

20 µm 10 µm



Pink = arsenic 
trioxide
29% of all As-rich 
grains 

Green = arsenic 
sulfide
71% of all As-rich 
grains

Aqua = arsenopyrite
0.2% of all As-rich 
grains

SEM-MLA used to find all arsenic-rich particles 
and to calculate relative proportions

150 µm

From roaster 
emissions
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Cycling of 
Arsenic in 
Lakes
(Van Den Berghe, 2014)

Anthropogenic 
source

Geogenic 
(natural) source



Tailings average 5000 mg/kg As and look like industrial sites

Outcrop soils can have >5000 mg/kg As 
but do not look like contaminated sites

FIND THE CONTAMINATED SITE
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