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Created in 2013, The Centre of Excellence for Sustainable 
Mining and Exploration (CESME) has established itself as 
Canada’s premier hub for informed, research-driven approaches 
to strategic, sustainable and responsible resource development. 

With a mission and mandate based on reconciling the 
three pillars of sustainable development – environment, 
economy and society – CESME is able to address all 
aspects of Northern Ontario’s dynamic mining sector 
through its research, training and partnership activities. 

From innovation in discovery and advanced exploration to training 
highly qualifi ed personnel and assessing the impacts of natural 
resource management, CESME is the trusted link between 
industry, government and Indigenous community partners.

CESME 
HIGHLIGHTS

Award-winning, internationally recognized research 
experts:

• 2 Northern Ontario Heritage Fund Corporation 
Industry Research Chairs, 1 Canada Research 
Chair, 1 Lakehead University Research Chair

• Extensive collaborations with mining and 
resource development companies and 
organizations in Northern Ontario

Diverse, multi-disciplinary approach to achieving 
research-driven results:

• 40+ researchers from 8 different faculties
• geology, geochemistry, materials science, 

anthropology, economics, community 
engagement, workplace health and safety, and 
more

• 10 industry, government and community 
partnerships – and growing

Informed, collaborative engagement with 
Indigenous partners:

• targeted employment and training programs for 
communities

• expertise to ensure constitutionally protected 
Aboriginal and Treaty rights are respected

• specifi c and relevant research projects on 
issues impacting local First Nations 

World-class, industry-recognized training program:
• comprehensive training at undergraduate, 

graduate and postdoctoral levels
• balanced curriculum with both industry-specifi c 

and fundamental fi eld geology training
• highly skilled graduates are fi eld- and work-

ready for direct placement into professional, 
government and industry roles

Mining 
for a 
Sustainable 
Environment

“The breadth of our expertise and knowledge of 
the mining value chain is really the foundation 
of our unique approach – we ensure that all the 
environmental, social and economic aspects are 
equally and eff ectively addressed with each and 
every partner.”

 Dr. Peter Hollings, CESME Director
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From the beginning, Dr. Peter Hollings 
      has worked to fulfi ll his vision of 
bringing the diverse pool of mining exper-
tise in Northern Ontario together under the 
umbrella of CESME, offering a centralized 
hub to engage with every aspect of sus-
tainable mineral exploration and mining 
development.

“As a group, we’re committed to being a 
reliable resource for making conscious, 
well-informed choices that minimize the 
impact of mining on the environment, 
while ensuring that viable opportunities 

for continued growth exist in communities 
even after the projects are complete,” says 
Dr. Hollings.

With his own established research program 
in the department of geology to draw on, 
Dr. Hollings applies his expertise to his 
role in CESME, both as director and as a 
trusted resource for the Centre’s partners. 
With a focus on geochemical research 
rooted in extensive fi eldwork, Dr. Hollings 
and his team of trainees are part of a 
number of award-winning international 
collaborations, including a project with the 
University of Tasmania to develop tools 
that use mineral chemistry to assess and 
locate the size of deposits. 

Dr. Shannon Zurevinski
Department of geologY

Across the nearly 40 active mines in 
       Ontario, processing and production 
of a variety of minerals is underway, 
including gold, nickel and copper, as well 
as rare occurrences such as diamonds and 
platinum-bearing minerals. To bring each 
and every one of these mining projects to 
life, there is a substantial amount of time 
and effort involved in prospecting and 
exploration: the hunt and discovery of each 
deposit and determining whether it will be 
a viable, sustainable opportunity for people, 
companies and communities.

For CESME researcher Dr. Shannon 
Zurevinski, such opportunities to apply 
her work and expertise on the origin and 
features of dozens of different rocks and 
minerals are second to none. As the former 
Mineral Deposit Compilation Geoscientist 
for Northwestern Ontario with the Ontario 
Geological Survey and a current Director 
of the Northwestern Ontario Prospector’s 
Association, she brings a wealth of detailed 
knowledge to CESME partners about the 
variety of minerals in Ontario and how to 
fi nd them. 

Closer to home, his team is working to 
take those mineral chemistry techniques 
developed for younger copper-bearing 
porphyry deposits and apply them to the 
ancient gold hidden in the Canadian 
Shield – work that could quite literally 
be a goldmine for companies seeking 
to fi nd the next generation of Ontario’s 
gold deposits. 

And with both his undergraduate and 
graduate-level students actively involved 
in his research program, Dr. Hollings takes 
great pride in training the next generation 
of geoscientists, involving them at every 
stage of his research and continuing 
to collaborate as they move on in their 
careers.

“The calibre of our research and training 
is more important than ever in the face 
of the fast-changing developments and 
conditions in the mining sector,” says 
Dr. Hollings. “CESME will always stand 
out for how we engage our partners and 
students with the research – it’s all part 
of ensuring we build capacity for growth 
and sustainable resource development in 
Northern Ontario.”

Dr. Hollings research is supported by 
NSERC, Mitacs, AMIRA, Canadian Mining 
Innovation Council, Ontario Centres of 
Excellence, FedNor, CFI, IRAP, and more 
than 20 industry partners.

With a focus on rare earth metals and the 
formation of the rocks they are found in, she’s 
currently leading a study of the 1.1-billion-year-
old Coldwell Alkaline Complex near Marathon, 
Ontario – the largest deposit of its kind in North 
America. 

In addition to helping local industry assess 
the potential for sustainable mineral explora-
tion and development, Dr. Zurevinski says such 
large-scale, CESME-linked research programs 
are also rich training opportunities for the next 
generation of mining professionals. Trainees on 
her team are actively involved in her Coldwell 
research program – work that earned one of her 
students the best undergraduate thesis award 
from a division of the Geological Association of 
Canada in 2015 and a full-time job as an explo-
ration geologist with a local company.

“The input and involvement of highly skilled, 
well-trained geologists is the foundation of suc-
cessful mineral exploration – the people who 
can recognize, map and analyze every type of 
rock,” she says. “It’s part of the spectrum of 
critical skills and value-added approach CESME 
researchers and trainees bring to the workforce 
and industry here.” 

Dr. Zurevinski’s research is funded by 
NSERC, CanNor and industry partners.
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When it comes to supporting and 
         enhancing the development of 
community-based research and engage-
ment as part of its social pillar, CESME has 
the experience and expertise of some of 
Canada’s foremost researchers right here in 
Northern Ontario.

Lakehead professors Drs. Peggy Smith and 
Scott Hamilton are both internationally 
recognized scholars in their fi elds. Their 
research and experience helps lead CESME
and its partners to facilitate and evaluate 
the social and cultural impacts of develop-
ment, particularly as it involves local First 
Nation and Métis communities and the 
recognition of Aboriginal and treaty rights.

saFe, HeaLtHy 
WorKPLaces
Dr. Kathryn Sinden
sChool of KinesiologY 

With the pace of mining and other 
         resource developments picking up 
again in Northern Ontario, new opportunities 
for employment and job creation are also on 
the rise. As companies grow and workforces 
change, CESME researcher Dr. Kathryn 
Sinden is a sought-after resource for 
individuals and employers looking to build 
and sustain safe, healthy workplaces.

A kinesiology professor at Lakehead, 
Dr. Sinden focuses specifi cally on workplace 
injuries and illnesses. Her collaborative 
approach is fi rmly rooted in moving 
evidence into real-world practice, working 
with her partners to identify, prevent and 
reduce the health-related, fi nancial and 
social impacts of workplace injuries. 
And with a research team that includes 
everything from research volunteers, to 
undergraduate thesis projects to graduate 
students and postdoctoral fellows, her 
program also offers ample opportunities for 
mentorship and high quality training.

For example, using motion-capture and 
electromyography to record and analyze 

the health of muscle and nerve cells, 
Dr. Sinden and her team recently studied 
and reported on age- and gender-based 
factors contributing to workplace fatigue 
and injury. Particularly relevant to jobs with 
short-cycle, repetitive tasks, or jobs involving 
prolonged shift work, this fatigue research 
is informing new workplace illness accom-
modations and personal injury prevention 
strategies for organizations in Ontario. 

Similarly, with changes in the mining 
industry towards more automation and 
machinery, more women are joining this 
workforce – a trend that sparked her newest 
research at a local mine into how gender 
and injury risk factors intersect.

Through this type of collaborative work, she 
 helps develop new and customized tools 
for implementing meaningful, effective 

workplace health and safety standards 
based on current research and fi ndings. 
Successfully adapting research results and 
innovations to a local context is one of the 
key strengths CESME brings to Northern 
Ontario says Dr. Sinden. 

“As active researchers with teams of high 
quality trainees, we have a depth and 
breadth of expertise that our partners 
can tap into – and we know how to work 
together to apply that knowledge to 
resolving and responding to all the specifi c 
challenges and opportunities to enable safe, 
sustainable work here in our backyard.”

Dr. Sinden’s research has been funded by 
CIHR, the Ontario Ministry of Labour, and 
industry partners. 

“This is a huge part of what 
we offer communities, the 
government and industry 
partners that work with us – the 
opportunity for informed, two-way 
conversations that take all the 
current and future socioeconomic 
and legal factors into careful 
consideration,” says Dr. Smith, 
lead of CESME’s First Nation, 
Métis and Local Community 
Engagement research pillar 
and Interim Vice-Provost of the 
University’s Aboriginal Initiatives. 

With projects in policy and legislation, 
community forestry, Indigenous history and 
rights, anthropology and geoarchaeology 
of boreal forest Indigenous peoples, 
CESME’s diverse group of social impact 
researchers are infl uencing new approaches 
to sustainable resource development, 
adds Dr. Hamilton. A professor in 
Lakehead’s anthropology department, 
his own collaborative research with 
Indigenous communities, government 
and academic partners currently 
includes documentation of Ojibwe and 
Cree oral traditions and cultural history 

for northern tourism initiatives and 
cultural heritage impact assessment. 

“Other communities and stakeholders 
are paying attention to what we’re 
working towards here in Northern Ontario, 
and can apply our outcomes and the 
lessons learned to broader sustainable 
development issues in other jurisdictions 
in Canada and around the world.”

Dr. Smith and Dr. Hamilton’s research 
is funded by SSHRC; Dr. Hamilton’s 
research is also part of several 
independently funded projects with his 
First Nations community partners.



Discovery anD innovation
Dr. Pedram Fatehi
Department of ChemiCal engineering

Biorefining and replacing oil-based chemicals with greener, more 
       environmentally friendly materials is the future of sustainable 
development according to Dr. Pedram Fatehi, a professor of chemical 
engineering at Lakehead and local expert on bio-based materials 
science. “We’re in the centre of a cluster of expertise and innovation in 
Northern Ontario when it comes to the emerging bioeconomy, and it’s an 
exciting time and place to be part of this transformation.”

Since joining Lakehead University Dr. Fatehi has quickly built an original 
fundamental and applied research program that merges environmental 
engineering, chemical engineering, biorefining and material science. As 
the university’s Canada Research Chair in Green Chemicals and Processes 
and an NOHFC Industrial Research Chair, he’s the ideal lead for CESME’s 
research pillar in Mining, Exploration and Mineral Processing.

In close partnership with industry and Lakehead’s renowned Biorefining 
Research Institute, Dr. Fatehi is developing new value-added, industrial 
uses for waste materials from traditional pulp and paper processes. For 
example, he’s found that lignin, a natural, sustainable and widely avail-
able plant resource can be cost-effectively converted into green chemi-
cals and materials for effective and environmentally friendlier extraction 
of minerals or processing of contaminants in tailing pond wastewater. 

And with a fast-growing research team that already includes 12 Master’s 
students, 11 PhDs and five postdoctoral fellows, Dr. Fatehi makes every 
effort to involve them in his research – 80 percent of his students are 
actively participating in his CESME-related projects.

His ambitious research program has already received considerable 
attention and interest from industrial partners. And with several patent 
applications accepted or pending, Dr. Fatehi’s ideas are looking like 
promising new approaches for diverting waste, helping governments 
and industries cut costs and their environmental footprints, boosting 
productivity and even creating new jobs in biorefining. 

“Mining companies and communities can plug into the work we’re doing 
here, to set up research projects and test and develop these greener, 
more economical alternatives for development and remediation – we’re 
always looking for new partners to help put Canada on the map as 
leaders in sustainable resource development.”

Dr. Fatehi’s research is funded by the CRC Program, NSERC, CFI,  
ORF, NOHFC, and industry partners including FPInnovations, Resolute 
FP, and CRIBE.

econoMic iMPacts
Dr. Karl Skogstad
Department of eConomiCs

As a recent member of CESME’s highly regarded training  
       program, Dr. Karl Skogstad is thrilled to be able 
to keep his finely honed expertise with CESME and 
in Northern Ontario – as a new assistant professor in 
Lakehead’s Department of Economics. Building on the 
research he developed over the course of his postdoctoral 
training, he will continue to critically examine the current 
and historic economic issues of the mining sector in 
Northwestern Ontario. 

From the role of international competition, the impact and 
importance of infrastructure, and the benefits and costs to 
the communities in which mines are located, his extensive 
research program has already led to insights that will help 
this sector remain globally competitive. For example, in a 
report he co-authored with Dr. Ayman Alahmar (Department 
of Engineering) and published with the Northern Policy 
Institute, Dr. Skogstad sheds light on the numerous factors 
that have slowed the development of recent mining projects 
in Northern Ontario, such as the Ring of Fire. 

With the future of sustainable mining in Canada still facing 
many of these same dynamic challenges and opportunities, 
the research and results generated by CESME researchers 
will continue to be valuable tools for mapping out paths 
to productivity and profitability in Ontario’s resource 
development, while continuing to contribute to quality 
training, says Dr. Skogstad.

“The level of detailed data we were able to access and 
analyze is exactly the kind of information we need in order 
to build successful, sustainable models with our partners – 
it’s a rich data set we can continue to work with for several 
years, further expanding the training and expertise available 
right here in Northern Ontario.”

Dr. Skogstad’s postdoctoral fellowship was funded by a 
donation from Derek and Joan Burney.  


