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Time Program Location

7:00 ‐ 9:00 pm
Living with Lakes After Dark

An Evening of Networking and Corn Hole

Living with Lakes 

Centre Lobby

Time Program Location

7:30‐8:45 am Registration, Poster set‐up, Coffee Fraser Lobby

8:45 ‐9:00 am
Dominic Giroux, President, Laurentian University 

Welcome 
Lower Fraser

9:00‐9:30 am
David de Launay, ADM Ring of Fire Secretariat, OMNDM           

Environmental Monitoring and Land Use Planning in the Ring of Fire
Lower Fraser

9:30 ‐ 10:00

Derek Teevan , VP Aboriginal and Government Affairs, Detour Gold

Active Engagement: Community vs. Political Processes in Project 

Development
Lower Fraser

10:00‐10:30am Coffee and Poster Session Fraser Lobby

10:30‐11:00am

Adam Jeziorski, Queen’s University

Past and Present Aquatic Communities Within Lakes of Northern Ontario’s 

‘Ring of Fire’

Lower Fraser

11:00‐11:30am

Kathleen Rühland, Queen’s University

Recent warming in the Hudson Bay Lowlands, Northern Ontario: An 

Overview of Ongoing Research in the Hawley Lake/Sutton River Region Lower Fraser

11:30‐12:00pm

Brian Branfireun, CRC Western University

Mercury Biogeochemistry and Hydrology at the DeBeers Victor Mine Lower Fraser

12:00‐1:00pm Lunch and Poster Session Alumni Hall

1:00‐1:30pm
Don Jackson, University of Toronto

NSERC Canadian Network for Aquatic Ecosystem Services Lower Fraser

1:30‐2:00pm

Nathan Basiliko, CRC Laurentian University

Microbial Feedbacks to Environmental Change in Northern Peatlands: 

Looking Ahead at Carbon Sequestration and Green House Gas Emissions 

from Hudson Bay Peatlands

Lower Fraser

2:00‐2:30pm

Daniel Campbell, MIRARCO

Reclamation of Diamond Mine Wastes in the Far North Of Ontario Lower Fraser

2:30‐3:00pm Coffee and Poster Session Fraser Lobby

3:00‐3:30pm

Heidi Swanson, Waterloo University

“We Want to Drink the Water and Eat the Fish”: Science in a Changing 

North

Lower Fraser

3:30‐4:00pm

Andrew Tanentzap, Banting Fellow, York University

Forests Control Outcomes of Lake Restoration Lower Fraser

4:00‐5:00 pm
Poster Reception, Refreshments Provided   

(Poster Award and Wrap up 4:45pm)
Fraser Lobby
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Speaker Biographies 

 
David de Launay 
ADM, Ontario Ministry of Northern Development and Mines 
David has been an Assistant Deputy Minister in the OPS since 2004 with the Ministry of Natural 
Resources, the Ministry of Aboriginal Affairs, Cabinet Office, and now Northern Development 
and Mines.  He has led policy, operational, and corporate management, divisions, including 
Regional Operations in the Ministry of Natural Resources. David is well known for his inter-
ministerial project work that address economic, environmental, Aboriginal and inter-
governmental matters including, the Moose River Basin hydroelectric development in the 1990s, 
international agreements protecting the Great Lakes (1999 – 2005), and the Far North initiative 
(2007 – 2010).  David has a wide range of negotiation and facilitation experience with 
stakeholders and First Nations and has spoken at many conferences and workshops.  He is 
married with an 18-year-old daughter studying at Guelph University and lives in Peterborough 
Ontario. 
 
Derek Teevan 
Senior Vice President Corporate and Aboriginal Affairs, Detour Gold 
Derek Teevan’s career thus far has included leading stakeholder engagement in the areas of 
economic development, environmental and regulatory approval, and impact benefit agreement 
negotiations for companies, governments and aboriginal communities. The focus of Derek’s 
work is to maximize the opportunities presented by resource development to the mutual benefit 
of industry-government-and local aboriginal communities.  
 
Adam Jeziorski 
Queen’s University 
Adam Jeziorski completed his MSc in 2005 under the supervision of Dr. Norman Yan at York 
University, where he investigated differences in calcium content among the crustacean 
zooplankton in lakes of the Canadian Shield. He then moved to Dr. John Smol's lab at Queen's 
University to use the findings from his MSc to explore the impacts of falling lakewater calcium 
concentrations through time using cladoceran fossils preserved in lake sediments. Since 
completing his PhD in 2011, he has been examining the impacts of acidification, metal 
contamination and calcium decline upon the aquatic communities of Northern Ontario lakes. 
 
Kathleen Rühland 
Queen’s University 
Kathleen Rühland received her PhD in 2001 from Queen’s University, Department of Biology, 
in Kingston. She is currently a Research Scientist at the Paleoecological Environmental 
Assessment and Research Laboratory (PEARL) and is the Assistant Editor for the journal 
Environmental Reviews. Her research focuses on using diatoms as environmental indicators to 
understand spatial and temporal trends in climatic and environmental change.  She has studied a 
variety of different aquatic ecosystems including ponds, lakes, and peatlands. Her research also 
covers various time scales examining natural variations in the climate system from the last Ice 
Age to the most recent millennium, but has centered largely on human-induced impacts of the 
last century. 



 
Brian Branfireun 
Associate Professor and Canada Research Chair, Western University 
Brian is an internationally-recognized researcher in the areas of watershed hydrology, wetland 
science, and  both the biotic and abiotic dimensions of mercury cycling. Branfireun has been 
involved in a number of NSERC-funded team grants and is experienced in managing private-
sector partner relationships. He has worked extensively with several of the CNAES partners in 
the study of northern wetlands (OMNR) and mercury cycling (OMOE). His watershed-based 
approach to studying mercury in the environment has led to involvement in numerous 
international workshop, panel and advisory committee. He serves as the Director of a laboratory 
network at Western, and while at the University of Toronto Mississauga, served as both Interim 
Chair of the Department of Geography, and Director of the Programs in Environment. He 
currently serves as the Vice-President of the Canadian Geophysical Union (CGU) and was a host 
scientist and coorganizer of the 10th International Conference on Mercury as a Global Pollutant 
held in Halifax, NS Canada in 2011. 
 
Donald Jackson  
Professor and Interim Director Centre for Environment, University of Toronto 
Donald Jackson has a strong record in both research and administration, including working in 
various complex team environments. Jackson is recognized as a leader in aquatic ecology with 
research spanning several areas of the proposed research (lake and stream ecology, fish and 
aquatic invertebrate ecology, environmental contaminants, quantitative methodologies) and well 
suited to oversee the proposed research endeavours. Jackson has  actively participated in several 
NSERC-funded team grants (e.g., Canadian Aquatic Invasive Species Network Strategic 
Network; current Strategic Grant led by P. Abrams), has a history of strong research 
collaborations with several of the CNAES research partners (i.e., previously or currently funded 
research from DFO, OMNR, OMOE) and broader ones including these partners as well as the 
US Fish and Wildlife Service and environmental NGOs. He has served or serves on various 
national and international advisory boards (e.g., Great Lakes Fishery Commission, International 
Joint Commission Great Lakes Science Advisory Board) and funding committees (e.g., NSERC, 
National Science Foundation/US Park Service), has organized major events (e.g., conference 
local arrangements Chair), and been actively sought internationally (e.g., dissertation exams, 
tenure/promotion evaluations, grant reviews). For the past two years he has served as Interim 
Director of the Centre for Environment at the University of Toronto and is responsible for 
undergraduate and graduate programs that are complex in nature involving three different UofT 
campuses and approximately 120 faculty members from different UofT Faculties (e.g., Arts & 
Sciences, Engineering, Medicine, Education). In addition, he oversees a professional 
development and distance education program offered through the Centre. He is the Co- Editor of 
the Canadian Journal of Fisheries and Aquatic Sciences (the leading primary research journal in 
its field), oversees its international editorial board and the research direction of the Journal, as 
well as determining outcomes for research submissions. 
 
Nathan Basiliko 
CRC Environmental Microbiology, Laurentian University (starting July 2013) 
Nathan Basilliko is an Associate Professor in the Department of Geography at the University of 
Toronto at Mississauga. He is an environmental microbiologist working on northern wetland and 



forest ecosystems, soil science, global and environmental change, natural resource management 
and ecosystem restoration.  He did his undergraduate degree at Cornell and completed his PhD at 
McGill in 2005.  Nathan will be joining the Vale Living with Lakes Centre team at Laurentian 
University in July 2013 as the new CRC Tier 2 in Environmental Microbiology. 
 
Daniel Campbell 
MIRARCO 
Daniel is the director of the Environmental Monitoring and Rehabilitation group at MIRARCO 
and also teaches and conducts applied research in association with the Vale Living with Lakes 
Centre at Laurentian University. He is an environmental scientist and ecologist with particular 
expertise in the rehabilitation of disturbed environments, especially mined landscapes and 
wetland ecosystems. Most recently, he is conducting applied research with his students on how 
to rehabilitate mined landscapes in the Hudson Bay Lowland after mining, in association with De 
Beers Canada.  When he is not working, he is most likely playing soccer or bird watching with 
his two kids. 
 
Heidi Swanson  
University of Waterloo 
Heidi is a new faculty member at University of Waterloo. Her research interests and expertise lie 
in accumulation of mercury through freshwater food webs, northern fish ecology and life history, 
and tracing fish migrations using otolith chemistry. She has had to the opportunity to train under 
several great mentors, including Dr. Bill Tonn (Postdoc; University of Alberta), Dr. Karen Kidd 
(Ph.D; University of New Brunswick.), and Dr. Dave Schindler (M.Sc.; University of Alberta), 
and she is now attempting to adjust to ‘life in the fast lane’ at Waterloo.  
Heidi has spent the last 7 years conducting research in Nunavut. During this time, she has 
worked on joint traditional knowledge-western science studies, trained Inuit youth in 
environmental science, and partnered with industry and Inuit to conduct whole ecosystem 
research in a series of remote lakes. Heidi’s current and future research is taking her to new study 
areas in the Northwest Territories, Alaska, and Lake Superior, where she is partnering with First 
Nations, industry, and government to study Arctic grayling and Lake trout ecology, temporal 
trends in northern fish mercury concentrations, and effects of climate warming on thermokarst 
lakes.  
 

Andrew Tanentzap 
York University 
Andrew Tanentzap is an ecologist with broad interests in biology, conservation science, and 
statistical modelling.  He is currently an inaugural Banting Postdoctoral Fellow at York 
University in Canada.  He previously held a Gates Cambridge Scholarship, established by the 
Bill and Melinda Gates Foundation, to study for a PhD in the Department of Plant Sciences at the 
University of Cambridge, UK.  Andrew's current research focuses on predicting how a changing 
world will affect the world's biodiversity and the many important services that society derives 
from natural ecosystems. 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

Speaker Abstracts in Order of Appearance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Environmental Monitoring and Land Use Planning in the Ring of Fire 
 

D. de Launay 
Ontario Ministry of Northern Development and Mines 

 
The Far North has remained largely undeveloped, but there are pressures for new resources 
development, particularly in the mining sector.  The Ring of Fire is one of the most promising 
mineral development opportunities in Ontario in almost a century. Located in Ontario’s Far 
North, current estimates suggest multi-generational potential of chromite production and 
significant production of nickel, copper and platinum.  There is currently no infrastructure 
linking the region to existing roads, rail or electricity.  The region also is home to several First 
Nations communities, many of which are accessible only by air or the winter road system.   
We need to guide and plan for environmentally sustainable development that creates certainty 
and enables economic development opportunities that will benefit Aboriginal and non-
Aboriginal communities across the Far North.  Working in partnership with First Nations 
communities on community-based land use planning, science & information and environmental 
monitoring provides the framework for enabling environmentally sustainable development. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Past and Present Aquatic Communities within Lakes of Northern Ontario’s 
‘Ring of Fire’ 

Jeziorski, A.1, K.E. Hargan1, J. MacLeod2, B. Keller2 and J.P. Smol1 
1Queen’s University, 2Laurentian University 

 
The discovery of extensive mineral deposits in Northern Ontario’s “Ring of Fire” has generated 
considerable interest. The assessment of the potential environmental impacts associated with 
proposed mining operations, while also meeting Ontario’s commitment to protect 50% of the 
northern Boreal forest, will require detailed information regarding the environmental variability 
and historical/baseline conditions for this relatively understudied region of the province. 
Furthermore, the effects of regional climate warming associated with rapid increases in air 
temperatures and the deterioration of sea-ice conditions on Hudson Bay will complicate future 
environmental changes. Recent limnological surveys in the ‘Ring of Fire’ region, including lakes 
on the Canadian Shield and in the Hudson Bay Lowlands can begin to provide the information 
necessary to provide context regarding past and present ecological conditions. Collectively, these 
surveys have obtained information on ecological differences in the aquatic communities of this 
complex region across spatial and temporal gradients through the direct sampling of modern-day 
water chemistry and zooplankton communities as well as the retrieval of sediment cores for 
examination of algal and zooplankton assemblages preserved in lake sediments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Recent Warming in the Hudson Bay Lowlands, Northern Ontario: An 
Overview of Ongoing Research in the Hawley Lake/Sutton River Region 

 
Rühland, K.M.1*, A.M. Paterson2, W. Keller3, K. Hargan1,A. Jeziorski1, K. Hadley2,N. 

Michelutti1, M. Brazeau5, J. Blais5, H. White4, B. Wolfe4 and J.P. Smol1 
1.Queen’s University; 2.Dorset Environmental Science Centre, Ontario Ministry of the 

Environment; 3..Laurentian University; 4.Wilfrid Laurier University; 5.University of Ottawa 
 
There is no longer any question that the planet is heating up. However, warming is not spatially 
uniform and some regions, such as the Hudson Bay Lowlands (HBL) of sub-Arctic Canada, have 
maintained cool temperatures while the rest of the planet has warmed – at least until very 
recently.  In the past ~two decades, meteorological data from the HBL have shown marked air 
and sea-surface temperature increases from previously stable 30-year means. This rapid and 
sharp rise in temperatures will undoubtedly affect freshwater systems in the HBL region 
including extension of the ice-free season, changes in permafrost and hydrology and associated 
effects. Using paleolimnological approaches, we can examine whether these very recent climatic 
changes have already affected freshwater algal assemblages, primary production, sedimentary 
mercury concentrations, and the hydrology of lakes and ponds in the HBL. 
 
Sedimentary algal records from several high-resolution, 210Pb-dated lake sediment cores show a 
regionally coherent shift in algal communities and increased primary production that can best be 
explained by the new climate regime that began in the mid-1990s. Such changes have previously 
been linked to decreased lake ice cover, aquatic habitat diversification, and changes in thermal 
stability (Rühland et al. 2008). Changes in mercury concentrations [Hg] and organic carbon (OC) 
in sediment cores from three of the same lakes studied for diatoms were significantly correlated, 
suggesting that mercury and algal productivity are increasing in tandem (Brazeau et al. 2013). 
Positive correlations between methyl-mercury (MeHg) and OC in surface sediments of 13 HBL 
lakes suggest that production of MeHg is limited by the availability of OC and not by availability 
of Hg. These recent changes that we report in our studies are concurrent with the crossing of 
climatic thresholds in the HBL, but are likely only the beginning stages of ecosystem 
reorganization. 
 
          A)                                                                 B)   North Raft Lake 

 
A) Mean annual temperature trends, Churchill, Manitoba. B) Relationship between Churchill 
annual air temperature versus percent relative abundances of planktonic diatom taxa, North Raft 
Lake. Grey line in both figures represents temperature data (with LOESS smoother). 
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Mercury Biogeochemistry and Hydrology at the DeBeers Victor Mine 

 
B. Branfireun  

Western University 

Since 2007, a multidisciplinary team has been studying the natural hydrology and 
biogeochemistry of the peatlands in the central Hudson Bay Lowland in order to understand the 
controls on mercury fate and transport, as well as the potential impacts of the DeBeers open pit 
mine on water quality.    Some of the outcomes of this collaborative research effort will be 
presented, making connections among the peatland landscape, surface waters and mercury in fish 
in the Attawapiskat River watershed. Data will be presented on the role the peatlands in the fate 
and transport of mercury in the environment, variability of mercury over space and time in a 
range of streams and rivers, and the use of small-bodied fish as integrators of mercury loading 
and environmental change.  Some of our findings include the discovery of the importance of 
groundwater to streamflow in the central HBL (up to 40 percent), the very high degree of 
variability in water and (methyl) mercury fluxes interannually (4-5x differences among years) 
and the spatial variability in both sites of methylation and mercury bioaccumulation in the 
aquatic ecosystem. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



NSERC Canadian Network for Aquatic Ecosystem Services 
 

D. Jackson 
Ecology and Evolutionary Biology, University of Toronto 

 
Aquatic ecosystem services include the goods and services that ecosystems provide such as 
nutrient cycling, pollination, flood mitigation by wetlands.  The NSERC Canadian Network for 
Aquatic Ecosystem Services (CNAES) is a five-year research program that represents a national 
network of approximately 30 researchers from 11 universities, various federal and provincial 
government agencies, and industrial partners.  The research group ranges from expertise in 
biogeochemistry, hydrology, fish ecology, statistics, policy and economics and will advance our 
understanding in issues ranging from ecological resilience to the trade-offs in ecosystems 
depending on the choices society makes (e.g. resource development vs. tourism).   Our research 
focuses under the three major research themes of: (1) Coupling the Landscape, Aquatic 
Ecosystems, Services, and Environmental Change in Canada’s North; (2) Theme II: Healthy 
Forests, Healthy Aquatic Ecosystems; and, (3) Quantitative Indicators & Metrics of Ecosystem 
Services, Health and Function. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Microbial Feedbacks to Environmental Change in Northern Peatlands: 
Looking Ahead at Carbon Sequestration and Green House Gas Emissions from 

Hudson Bay Peatlands 
 

Basiliko, N., M. Preston and V. Gupta  
University of Toronto Mississauga Department of Geography 

Vale Living with Lakes Center and Laurentian University Biology (beginning July 2013) 
 
Northern peatlands are an important global pool of atmospheric carbon. This has resulted from a 
long-term imbalance between rates of plant growth and subsequent release of carbon dioxide 
(CO2), methane (CH4) and dissolved organic carbon by microbial communities through 
decomposition of plant litters and soil organic matter.  Peatlands thus naturally play a role in the 
long term global climate system, but also quite likely will play key feedback roles in 
contemporary climate and environmental changes. A poor understanding of soil microbial 
communities in peatlands and how these communities respond to environmental and ecological 
changes hinders our ability to predict feedbacks. This presentation will introduce and synthesize 
recent student-led research projects focused on microbial communities responsible for CO2 and 
CH4 cycling in North American peatlands. The first set of studies report patterns of bacterial, 
fungal, and archaeal community structure and activities across peatlands, including preliminary 
work in Ontario’s poorly understood and vast James Bay Lowlands sites. We have found that for 
aerobic CO2 production and CH4 oxidation, microbial communities have a large degree of 
functional redundancy whereby different communities carry out processes at similar rates when 
faced with similar environmental conditions and substrates. This implies that microbial 
communities can respond to environmental changes rapidly. For the process of methanogenesis 
however, community structure linkages to activity may represent more of a fundamental control. 
A second study used controlled peat sterilization and re-inoculation experiments to more 
conclusively link microbial community structure and activity. Here, inoculation of sterile 
samples with unsterilized pore water from a range of peatlands could re-establish rates of 
mineralization similar to controls; however inoculum from other freshwater environments, in 
particular polluted lake sediment, could not.  A third project involved using stable isotope tracers 
to elucidate the largely un-described process of microbial anaerobic oxidation of methane 
(AOM) in peatlands. We have demonstrated that AOM in peatlands is a process that consumes 
globally relevant quantities of CH4. Collectively our research is beginning to show that peatland 
microbial community structure varies across environmental and ecological gradients, but that 
community structure does not always conclusively link to microbial activities including 
greenhouse gas production and consumption. We have also demonstrated that, particularly in the 
case of CH4 cycling in peatlands, we still lack a fundamental understanding of underlying 
microbial processes and microorganisms involved.  The presentation will end outlining research 
plans for new work exploring microbial control of peatland biogeochemical cycles in natural and 
impacted sites in Ontario’s Far North. 
 

 
 
 
 



Reclamation of Diamond Mine Wastes in the Far North Of Ontario 
 

D. Campbell 
MIRARCO 

 
The ecological reclamation of mine sites is the last step in the mining cycle before these lands 
can be returned to the Crown. Increasingly, First Nations, government as well as mining 
companies are insisting on higher reclamation standards to ensure that mined lands can return to 
functional ecosystems and provide long-term services and not liabilities to the broader 
environment. This is a challenge, but an interesting one. Over the past few years, my students 
and I have been conducting research at the Victor diamond mine to develop protocols for mine 
rehabilitation in the far north of Ontario. We have field-tested peatland rehabilitation techniques, 
which have shown promising results in this subarctic region. We have defined reference 
conditions to help guide and evaluate reclamation of upland sites, and have used them to emulate 
the best soil mixes from peat, overburden and processed kimberlite. We have screened upland 
plants for the best candidate plant species for revegetation. Our continuing research will 
contribute to the development of sustainable mining practices and should strengthen the social 
license of mining companies to operate in the region. 
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“We Want to Drink the Water and Eat the Fish”: Science in a Changing 
North 

 
H. Swanson 

Department of Biology, University of Waterloo 
 
When scientists and decision-makers ask northerners what they want from their environment, 
one of the most common responses is, “I want to feel safe drinking the water and eating the fish, 
and I want the same for my grandchildren.” This concise answer has shaped much of the current 
Water Strategy in the Northwest Territories, and is the foundation for my research program on 
food web ecology and mercury bioaccumulation in northern lakes. Together with aboriginal, 
government agency, and industry partners, my ongoing research objectives are to investigate 
why mercury concentrations are so variable among northern lakes and fishes, why mercury is 
increasing in some lakes (but not in others), and how climate change will continue to affect 
ecology and mercury bioaccumulation in Arctic aquatic ecosystems. In this talk, I will discuss 
recent progress in understanding how fish life history affects mercury bioaccumulation in coastal 
Arctic fishes, and explain how a joint western science-traditional knowledge study allowed us to 
map (preliminarily) the distribution of anadromous Lake trout (Salvelinus namaycush) in the 
coastal Arctic. I will present a new fish mercury study designed around community priorities in 
the Northwest Territories, and discuss how results from this project and a related study on the 
North Slope of Alaska will inform questions of traditional food fish safety and security in the Far 
North of Ontario.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Mercury concentrations in anadromous (i.e., sea-run) and resident Arctic charr and Lake trout 
from coastal Nunavut. Dashed line = subsistence consumption guideline. 
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Forests Control Outcomes of Lake Restoration 
 

A.J. Tanentzap 
York University 

 
Unprecedented investments in controlling air pollution have dramatically improved water quality 
throughout central Ontario in recent decades.  But biological recovery is stalling despite 
increases in lake pH and reductions in metal deposition.  A frequent oversight in large-scale 
watershed restoration is the importance of terrestrial energy and nutrient inputs, which are used 
to support aquatic food webs.  Terrestrial sources regularly supply most of the organic matter 
found in lakes.  Using new research from central Ontario, I will show how the biology, 
chemistry, and physics of lakes are controlled by terrestrial-derived organic matter and nutrients.  
A consistent finding is that the delivery of key services provided by aquatic ecosystems, such as 
healthy fish populations, increases with forest cover, although wetlands may be equally 
important, especially in protecting lakes from metal contamination.  To maximize investments in 
pollution control, I advocate that the next-generation of restoration approaches must focus on 
local watershed protection and coordinate management of fisheries and forestry resources. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Absence of “watershed-based” management approaches to fisheries in the scientific literature 
despite its need.  Results from the SciVerse Scopus database show that number of publications 
with terms fisheries “ecosystem management” (gray lines) have been increasing much more 
rapidly.  The overall rate of publications in fisheries is plotted with bars. 
 

 
 



Posters-at-a-Glance

1 Ryan Auld Seasonal Variation of the Acid Mine Drainage Microbial Community

2 Michael Carson
Long-term nitrogen fertilization and annual burning alter tallgrass prairie nutrient 
dynamics and microbial community structure

3 Michelle Gillespie
Thermocline Induced Mixing Experiment (TIMEX): The Effects of Thermocline 
Deepening on Fish Community and Trophic Ecology

4 Varun Gupta Anaerobic Oxidation of Methane in Northern Peatlands

5 Kathryn Hargan
Improving our understanding of past environmental changes in northern peatlands 
using diatoms

6 Andrew Labaj
The relative roles of biotic and abiotic factors influencing zooplankton recovery from 
acidification

7 Josef MacLeod Analysis of Far North Lakes in Ontario: Regional Contrasts and Comparisons

8 Genevieve Noyce Effect of Carex rostrata Removal on Peatland Methane Emissions

9 Michael Preston
Carbon mineralization in peatlands: does the microbial community composition 
matter?

10 Caroline Sadlier
The Role of Stream Microbial Communities in the Recovery of Aquatic Ecosystems 
from Natural and Industrial Watershed Disturbance

11 Emily Smenderovac
Microbial communities and functioning in boreal forest soil and coarse woody debris 
under intensified biomass harvests

12 Autumn Watkinson
Planning for Ecosystem Rehabilitation on Mine Closure in Northern Ontario: 
Manufactured Soil Use for Native Vegetation

13 Lorraine Brekke
Assessing Fish Community Diversity Using Two Different Standardized Gill Netting 
Protocols

14 John Gaiot New Watersheds in Ontario’s Far North

15 Kent Todd
Integrated Hydrology Data for Ontario’s Far North: Spatial Data for Watershed 
Generation and Hydrology Applications

16 Nadia Mykytczuk
The Potential for Bioleaching of Mine Wastes in Sudbury and Other Cold Boreal 
Climates

17 Paul Sampson Science and information: Building blocks for land use planning in the Far North

18 Shaun Watmough Surface waters of low relief boreal catchments as a source of CO2 to the atmosphere

19 Peter Whittington Data Synthesis and Repository of Northern Ontario Environmental Data
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Seasonal Variation of the Acid Mine Drainage Microbial Community 
 

Auld, R., N. Mykytczuk, L. Leduc, and T. Merritt 
Laurentian University 

 
Characterizing the complete microbial acid mine drainage (AMD) community is the first major 
step in remediation and prevention of the damaging AMD environment. Generation of AMD is 
largely controlled by the microbial oxidation of iron sulfides, and is characterized by extremely 
low pH and high metal concentrations. Research on the microbial AMD community has largely 
focused on Bacteria, while little information is known about the Archaeal and Eukaryote 
members. Here we describe the seasonal trends in bacterial, archaeal, and eukaryotic 
communities using direct sequencing techniques, from the Copper Cliff Tailings area in Sudbury, 
Ontario, Canada. Total DNA was extracted from triplicate AMD water samples collected in 
winter (February -March) and summer (July - August). Pyrosequencing of the 16S rRNA 
(Bacterial and Archaeal) and 18S rRNA (Eukaryotic) genes were performed and data was 
analyzed using Qiime. Bacterial diversity was found to be highest during winter (Chao = 1114) 
with Acidithiobacillus as the dominant genus (11-57% of reads), while Acidiphilium was found 
to dominate the summer community (47-87% of reads) that had lower diversity (Chao= 744). 
The eukaryote community also showed seasonal variation with the winter community dominated 
by Synurophycaea and Agaricostilbomycetes, classes of algae and fungi, respectively, while the 
majority of summer sequencing could not be classified. Few reads were obtained for the archaeal 
domain with low diversity, represented by Thermoplasmata and Thermoprotei classes and 
similar community structure between summer and winter. Large community variation 
(significant Unifrac distances, p < 0.05) were found to occur between sampling times of both the 
bacterial and eukaryote communities suggesting a dynamic and changing community between 
and within seasons. A greater understanding of temporal variation in the overall microbial 
community will expand knowledge of AMD dynamics that are important for advancing AMD 
bioremediation strategies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Long-term Nitrogen Fertilization and Annual Burning Alter Tallgrass Prairie 
Nutrient Dynamics and Microbial Community Structure 

 
Carson, M.A. and J.M. Blair  

Kansas State University, Division of Biology 
 

Contrasting land-use and nutrient enrichment can alter ecosystem structure and function in 
numerous ways, often affecting carbon (C) and nitrogen (N) dynamics on local, regional, and 
global scales. In the tallgrass prairies of North America, prescribed burning is a common 
management practice used to control woody plant encroachment through increasing cover and 
productivity of dominant warm-season grasses. While the aboveground responses to contrasting 
fire regimes and nitrogen addition is relatively well known, there are fewer studies that have 
addressed responses belowground. This study utilized a long-term experiment featuring 
contrasting prescribed fire treatments (burned annually or unburned) and nitrogen enrichment 
initiated in 1986 at Konza Prairie Biological Station (Manhattan, KS USA) to investigate 
belowground processes. 
Burning and nitrogen addition independently and interactively affected soil C and N dynamics, 
though the effects varied among response variables. Significant results (p<0.05) from a repeated 
measures ANOVA indicated that: Burning altered potential net N mineralization and increased 
total C:N and in situ C mineralization. Fungal abundance was increased with burning while the 
interaction of burn*nitrogen increased gram-negative bacteria. Addition of N lowered total C:N, 
altered net N mineralization, and decreased potential C mineralization. Microbial biomass C and 
N, total PLFA lipids, and fungal abundance were lowered with N addition and while gram-
positive and negative bacteria increased. These results indicate cumulative changes in soil pools 
and microbial communities and processes in response to contrasting fire management and 
nutrient enrichment, with implications for C and N cycling storage over longer timeframes. 

 
Mean summer PLFA (molar%  1SE) for broad groups of soil microorganisms and mean total 
PLFA ( 1SE) extracted from four sampling dates. Significant effects of burn (B) and/or 
nitrogen fertilization (N) are indicated for individual groups at the * p≤0.05 and **p≤0.01 levels. 



Thermocline Induced Mixing Experiment (TIMEX): The Effects of 
Thermocline Deepening on Fish Community and Trophic Ecology 

 
Gillespie, M.* and J. Gunn 

Living with Lakes Centre, Laurentian University 
 

A SolarBee® lake mixer was used to experimentally deepen the thermocline of one basin in a 
small (19ha) three basin lake (Lake Croche) to investigate the effects of changing wind speed 
and other climatic factors on fish habitat use and trophic interactions.  Lac Croche, a high DOC 
lake, contains a small reproducing lake trout population but has an anoxic hypolimnion even 
before the manipulation.  After the installation of the lake mixer thermocline depth set up at 4, 6, 
and 8m across the three basins during the summer of 2009 and 2010.  In the spring of 2011 the 
mixer was removed to allow for natural stratification across all basins to occur at 4m depth.  In 
2009 (thermocline deepening) and 2011 (no thermocline deepening) depth stratified sampling 
procedures (Nordic Index Netting) was used to assess effects on fish population between basins.  
Fish community abundance increased with thermocline depth, well biomass remained 
unchanged.  Stable isotope (δ 13C) analysis showed that creek chub and biofilm scraping mayflies 
exhibited differences in trophic dimensions represented by depletion of δ 13C, across basins 
during all study years.  This may suggest the observed differences in trophic ecology among 
treatment basins maybe related to differences in internal lake processes such as microbial 
respiration and increased CO2 content rather than dietary changes.  Stable isotopes analysis of 
nitrogen (δ15N) rather displayed a year effect across all basins, where annual warm air 
temperatures related to higher δ15N values in brown bullhead and mayflies.   
 
 

Relative abundance expressed as catch per unit effort (#fish·net-1) during (a) 2009 (experimental) 
and (b) 2011 (un-manipulative) for each treatment basin (west-actively mixed, central-passively 
warmed, east-control).  Dark squares represent the median, boxes represent the 25 %-75 % 
confidence limits, whiskers represent the non-outlier range, and solid circles represent outliers.  
Significant difference among basins is represented by different letters.  Shared letters indicate no 
significant difference between relative abundance values, detected using ANOVA. 
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Anaerobic Oxidation of Methane in Northern Peatlands 
 

Gupta, V.1, K. A. Smemo2, J. B. Yavitt3, B. Branfireun4, D.Fowle5 and N. Basiliko1, 6 

1University of Toronto Mississauga, 2The Holden Arboretum , 3Cornell University, 4University of 
Western Ontario, 5University of Kansas, 6Laurentian University 

 
Despite the fact that many of the mechanisms underlying anaerobic oxidation of methane (AOM) 
in marine and freshwater aquatic ecosystems are uncertain, the process has been known to occur 
for more than 3 decades and is important for reducing net methane (CH4) fluxes to the 
atmosphere. In northern peatland ecosystems, which are significant sources of atmospheric CH4, 
evidence for AOM has only recently been presented and the process has not been characterized 
across a full range of peatland types.  
 
The primary objective of this research was to characterize AOM rates in peatlands of various 
type (bogs and fens with varying physicochemical properties and plant communities) and 
climatic and latitudinal gradients. We used in vitro incubations of peat from fifteen North 
American peatlands and 13CH4 stable-isotope probing to estimate AOM rates via 13C recovery in 
CO2 and solid organic peat phases. We found that AOM was ubiquitous across sites and more 
rapid in nutrient rich fen ecosystems than bogs. Assimilation in peat (and presumably microbial 
biomass) was detected after 20 and/or 40 days in 9 of the 15 sites. Across sites, AOM rates were 
2.9 nmol C-CH4 kg-1s-1, which represented between 2.5% to 115.6% of the CH4 produced by the 
same peat over 40 days. An electron acceptor addition experiment, however, demonstrated no 
stimulation of AOM in response to additions of sulfate, nitrate and ferric oxide.  
 
Based on this study that provides the first direct evidence of AOM and associated anabolic 
carbon assimilation across a globally representative set of northern peatlands, we conclude that 
AOM is a significant process in northern peatlands and might substantially reduce greenhouse 
forcing. Future empirical and modeling studies of CH4 dynamics in peatlands should focus on 
characterizing controls on rate of this underappreciated process.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Amount of CH4 oxidized over the course of 40 days incubation period. 
 



Improving Our Understanding of Past Environmental Changes in Northern 
Peatlands Using Diatoms 

 
Hargan, K.E. 1, K.M. Rühland1, A.M. Paterson2, B. Keller3, J. Holmquist4, G.MacDonald4,  

S. Finkelstein5 and J.P. Smol1 
1 Dept. of Biology, PEARL, Queen’s University, 2 Dorset Environmental Science Centre, Ontario 
Ministry of the Environment, 3 Living with Lakes Centre, Laurentian University, 4 University of 

California, Los Angeles, 5 Dept. of Geography, University of Toronto 
 
Paleoecological records retrieved from peatlands archive a variety of biological indicators (e.g., 
algae, testate amoebae, pollen) that can provide insights into the timing and nature of long-term 
climatic and environmental change. The Hudson Bay Lowlands (HBL) represent one of Earth’s 
largest continuous wetland complexes and contribute significantly to the global carbon cycle. 
Comprehensive spatial and temporal studies of biotic assemblages from the HBL peatland 
systems are needed, particularly given that the effects of climatic change on the wetlands of this 
remote, northern region are predicted to be great. Diatoms (siliceous algae) are sensitive to many 
peatland microhabitat conditions including macro-vegetation type, pH, position relative to the 
water table, nutrients, and have great potential to track historical peatland changes. To gain 
insights into the ecological distribution of diatom taxa across the greater HBL region, over 100 
surface peat samples were collected along wide vegetational (e.g., rich fen, poor fen, bog and 
associate bryophytes), chemical (e.g., pH range from ~3 to 8), and climatic gradients (north of 
Lake Superior, ON to Churchill, MB). To study historical environmental change in the HBL, 
diatom assemblages were examined in several ombrotrophic bog cores from the northern boreal 
forest to the low subarctic (one core collected near the headwaters of the Fort Severn River and 
one within the Attawapiskat River watershed). Our results indicate that diatom assemblage 
composition was determined by peatland habitat type and was primarily influenced by pH and 
secondly by the depth of the water table. More acidic peatland habitats with relatively lower 
water tables were dominated by 1 to 3 aerophilic diatom taxa, whereas habitats characteristic of 
wetter fens supported a more diverse diatom assemblage. Over the past ~1000 to 2000 years, 
large diatom compositional changes were observed in three ombrotrophic peat cores. These 
diatom changes appear to reflect hydrosere successsional changes within the peatland including 
fluctuations in connection to the water table. Further analyses, including comparisons to other 
biotic and abiotic indicators, are necessary to strengthen interpretations of environmental change. 
Overall the use of diatoms to study northern peatlands will increase our understanding on how 
these environments have both developed due to ecological succession and responded to past 
climate fluctuations.  
 
 
 
 
 
 
 
 
 
 



The Relative Roles of Biotic and Abiotic Factors Influencing Zooplankton 
Recovery from Acidification 

 
Labaj, A.L.,  A.Jeziorski and J.P. Smol 

Paleoecological Environmental Assessment and Research Laboratory (PEARL) Department of 
Biology, Queen’s University, Kingston, ON 

 
Lakes in the Sudbury region underwent extreme acidification (in some cases declining from 
~circumneutral to as low as pH 4) in the 20th century; however, emissions controls implemented 
beginning in the 1970s have resulted in a marked recovery in pH and associated water chemistry 
variables in many lakes. Despite this chemical recovery within many regional lakes, the pace of 
biological recovery is slower than anticipated. A major topic of interest in community ecology is 
improving our understanding the relative roles of biotic and abiotic controls on biological 
assemblages. Our study uses paleolimnological methods to investigate the effects of multiple 
stressors on two lakes within the Sudbury region: Daisy Lake (Greater Sudbury) and George 
Lake (Killarney Provincial Park). With the onset of acidification, lake food webs can undergo 
dramatic shifts, including declines in fish species and changes in invertebrate communities. 
These changes to aquatic food webs can persist through pH recovery and the introduction of 
novel environmental stressors, possibly preventing a recovery to pre-impact conditions. We 
investigate the cladoceran assemblages of two Sudbury-area lakes to directly assess the impacts 
of acidification and changes in their food web structure. In addition, size measurements of the 
cladoceran Bosmina, are used to provide insight into changes in the type (invertebrate vs. fish) 
and intensity of predation occurring in these lakes through time. By combining cladoceran 
community assemblage data, Bosmina size measurements, and the long-term chemical 
monitoring record, we will examine the relative importance of biotic and abiotic factors in 
limiting the recovery of zooplankton in these lakes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Analysis of Far North Lakes in Ontario: Regional Contrasts and Comparisons 
 

MacLeod, J., B. Keller, and J. Gunn 
Cooperative Freshwater Ecology Unit, Biology Department, Laurentian University  

 
Currently there is a dearth of information about the aquatic ecosystems of Ontario’s Far North, 
an area that contains a total lake area of approx. 28 million ha as well as many of Ontario’s great 
rivers. Given the enormous interest in potential mining development in the “Ring of Fire” area of 
Northwestern Ontario, there is an immediate need to enhance our baseline knowledge of the 
water chemistry and biota of northern lakes in order to provide a reference with which to 
effectively assess future impacts. Three survey-based aquatic science projects were carried out in 
the Far North region to address this deficiency by documenting these ecosystems in their near 
pristine condition. First, the water chemistry data from a 2011 lake sampling survey was used to 
characterize the relationships between landscape features (geology, wetlands, and vegetation) 
and lake water chemistry in the immediate Ring of Fire region. Analysis to date suggests that 
local processes influence lake chemistry within the Ring of Fire more than the gradient from 
Precambrian shield to Lowlands. Secondly, in July 2012, a broader ranging limnological survey 
encompassing the Ring of Fire area was conducted on 29 lakes in the Far North. The lakes 
analysed roughly separated into two groups: deep, clear shield lakes with higher zooplankton 
diversity and shallow, turbid lowland lakes with less zooplankton diversity. Thirdly, data from 
this NW zooplankton survey will be compared to other similar zooplankton surveys in other 
areas of the far north to identify regional patterns in zooplankton community composition.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Effect of Carex rostrata Removal on Peatland Methane Emissions 
 

Noyce, G.L. 1, R.K. Varner2 and J.L. Bubier3 
1Dept.of Geography, University of Toronto Mississauga;  2Earth Systems Research Center, 

University of New Hampshire;  3Dept of Environmental Studies, Mount Holyoke College 
 
Peatlands are a large natural source of atmospheric methane (CH4) and Carex rostrata, a sedge 
species, has a critical role in the production, oxidation, and transport of CH4 in these systems. 
This four-year clipping experiment examined the changes in CH4 emissions from a temperate 
peatland after removing all above-ground C. rostrata biomass. As expected, there was a strong 
positive correlation between C. rostrata green leaf area and CH4 flux, implying that the presence 
of C. rostrata increases CH4 emissions from this peatland. Clipping and removing the C. rostrata 
biomass caused an immediate decrease in CH4 emissions that persisted over the four years of this 
study. There was a strong seasonal trend in CH4 flux, with the largest treatment effects occurring 
during the fall months (see figure) when the sedges were senescing. The amount of CH4 
transported through C. rostrata ranged from 40% of total CH4 emissions in spring to 40-70% in 
summer to 54-80% in fall. Contrary to expectations, water-table depth did not affect the role of 
C. rostrata in enhancing CH4 emissions. Large inter-annual variability in vegetation distribution 
and biomass, water-table depth, and temperature was observed in this study, indicating the 
importance of multi-year studies for thoroughly understanding the interactions among these 
factors and how they can be incorporated into models to predict CH4 emissions under changing 
environmental conditions. 
  

 
Effect of clipping and removing C. rostrata on seasonal CH4 emissions from 2008-2011. Stars 
indicate CH4 fluxes from the clipped plots that are significantly lower (p < 0.1) compared to the 
control plots. 



Carbon Mineralization in Peatlands: Does the Microbial Community 
Composition Matter? 

 

Preston, M.D. and N. Basiliko 

Dept. Geography, University of Toronto Mississauga, Mississauga, ON, Canada 
 

Little is known about the effect the microbial community has on carbon (C) mineralization rates 
and there is concern that a loss of microbial diversity due to predicted environmental change may 
lead to reduced ecosystem functioning and resilience. Here we used a reciprocal transplant 
microcosm experiment to examine how different microbial communities adapted to various peat 
substrates and how this in turn influenced C-mineralization patterns. Peat was collected from 
four geographically separated peatlands (up to 1,500 km apart) with distinct vegetation across 
North America and the archaeal, bacterial and fungal community composition was characterized 
using molecular techniques. Peat was sterilized using gamma irradiation, adjusted to the same 
pH (4.7) and volumetric moisture content (85%), and inoculated with either the same or 
reciprocal peat types. Two additional inoculates collected from non-peat freshwater sediment 
(from an industrially polluted harbour in Lake Ontario and a mid-western lake) were also added 
to each peat type to investigate the response of clearly disparate microbial communities. We 
hypothesized that the peat substrate dictates microbial community structure and C-mineralization 
rates, thus the same microbial community would establish within each peat type. After five 
months of incubation the archaeal, bacterial and fungal communities in all inoculum treatments 
converged towards a similar community, with the exception of peat inoculated with polluted 
harbour sediment (Fig. 1). Inoculum type had no effect on carbon mineralization rates compared 
with the unsterilized control, except for the two disparate inoculums, which had lower rates in all 
peat types (Fig. 2). Overall, these findings suggest that abiotic variables are the dominant control 
on peatland microbial activity and community composition, and in natural peatlands the 
microbial community can quickly adapt to future environmental change. However, the reduced 
C-mineralization rates with the disparate inoculums highlights that microbial community 
composition is an important control in heavily impacted environments and might hinder 
functional adaptation to future environmental changes or deliberate restoration efforts.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 (left): Two dimensional non-metric multidimensional scaling (NMDS) plot of bacterial terminal restriction 
fragments identified in peat microcosms (n = 3) with peat from four different peatlands reciprocally inoculated with 
peat and sediment pore water, the unsterilized controls and the initial inocula. Circles are guides only, square boxes – 

initial inocula, dotted-circle – unsterilized peat. Figure 2 (right): CO2 production rate (mean  1 S.E.) from 
treatment microcosms (see above) (n = 12). 



The Role of Stream Microbial Communities in the Recovery of Aquatic 
Ecosystems from Natural and Industrial Watershed Disturbance 

 
Sadlier, C.1, N.C.S. Mykytczuk1, D. Kreutzweiser2 and J. Gunn1 

1Laurentian University, 2Canadian Forest Service 
 
Microbial communities in streams play a significant role in the recovery of aquatic ecosystems 
from watershed disturbances through their participation in the decomposition and processing of 
particulate and dissolved organic matter. This study aims to assess the ecological integrity and 
state of recovery of aquatic ecosystems across a gradient of disturbance (old/recent logging, fire, 
urban and industrial, industrial, and undisturbed) by linking catchment characteristics (i.e. 
catchment delineation and riparian vegetation surveys) with stream habitat characteristics (i.e. 
water chemistry, dissolved organic matter structure, woody debris) and microbial biotic 
measures (i.e. leaf litter decomposition and microbial community structure and function). Water 
chemistry data indicates that streams vary across a gradient of pH, nutrients, heavy metals, and 
urban influences (e.g. road salt elevations in Cl, Na, and conductivity). Structure and function of 
microbial communities that colonized incubated fine mesh leaf packs are in the process of being 
characterized. Preliminary results show a range in mean average decomposition rates (3.3-12.8% 
leaf mass loss), fungal biomass estimates (8.6-164.2 mg/g), bacterial cell counts (5.8-15.7 x 105 
bacteria/mL), and 16S/18S rRNA pyrosequencing results for the most dominant bacterial and 
fungal taxa present across disturbance types. More in-depth analyses of 16S and 18S rRNA 
pyrosequencing data, flourescence analysis, and enzyme assays are ongoing and are expected to 
reveal additional aspects of the functions of the unique microbial communities across disturbance 
gradients.    
 

 
Figure 1 Most dominant bacterial (left) and fungal (right) genera at each disturbance type (%) 
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Microbial Communities and Functioning in Boreal Forest Soil and Coarse 
Woody Debris under Intensified Biomass Harvests 

 
Smenderovac, E.1, N. Basiliko1, K. Webster1,2 and J.Caspersen1 

1Faculty of Forestry, University of Toronto 
 2Canadian Forest Service- Great Lakes Forestry Centre 

 
Use of forest biomass for the purpose of bioenergy production is increasing in Canada as 
concerns over fossil fuel use grow. Although best practices of conventional forest harvesting and 
silviculture are generally sustainable, intensified biomass removal has greater potential to impact 
ecosystem functioning and sustainability. Microbial communities in soil and plant litter are key 
players in nearly all aspects of forest biogeochemical cycles and ecology. Changes in microbial 
communities in forest soils and coarse woody debris (CWD) could be valuable indicators of 
future ecosystem functioning. In order to determine the effect of intensified biomass harvesting 
on boreal forest microbial communities, research plots of jack pine near Chapleau, Ontario, 
which were differentially harvested with, tree length (“business as usual”), full tree, stumped, 
and bladed clear cut treatments were compared to unharvested control plots and nearby old-
growth forest. T-RFLP of signature fungal and prokaryotic genes in soil was performed to 
determine whether the treatments lead to differences in microbial community structure. 
Microbial enzyme activities and community-level physiological profiles (through substrate 
induced respiration) were characterized to determine whether functional differences exist across 
soils regarding the ability of the soils to degrade lignose, cellulose and access specific nutrients. 
The most apparent differences between treatments and controls were seen in the functional 
capabilities of the communities present in the LFH (organic) soil layer though though all 
treatments (i.e. regardless of biomass removal rate) had similar responses. 

 
 
 
 
 
 
 
 
 

 

 

 

 
 
Detrended correspondence analysis of intensified biomass harvesting sites based on differences 
in metabolic capability including lignase and cellulase activity. 
 
 



Planning for Ecosystem Rehabilitation on Mine Closure in Northern Ontario: 
Manufactured Soil Use for Native Vegetation 

 
Watkinson, A.1, A. Lock2, S. Hayes3, P. Beckett1, and G. Spiers4 

1Department of Biology, 4 Department of Chemistry, 2Elliot Lake Field Research Station, 
Laurentian University; 3Barrick Gold Corporation, Hemlo 

 
With the ongoing development of Northern, emphasis is being placed on minimizing the 
industrial footprint remaining after closure of mineral industry operations.  Given the regional 
scarcity of cover materials for brownfields, Barrick Gold Corporation (Hemlo, ON) is actively 
exploring the use of manufactured soils as a growth medium for boreal vegetation to incorporate 
as ‘cover islands’ for large piles of waste rock generated through their open-pit mining activities 
as they implement their site closure plan.  Various mixtures of potential materials for use in 
manufacturing a growth medium were tested in a series of growth room studies, with results 
demonstrating that blends of finely crushed waste rock from the open pit and wood waste from 
regional lumber operations were viable potential materials for producing a manufactured soil 
medium. Polytrichum sp. (haircap moss) and Deschampsia flexuosa (wavy hair grass) will now 
be grown in different combinations on soil columns in growth facilities to test the effectiveness 
of the ‘manufactured soils’ as a growth medium.  Immediately after rain events, in the simulated 
Northern Ontario growth conditions, water samples will be collected and analyzed for pH, 
nutrients and trace metals.  At the termination of the simulated growing seasons, above and 
below ground biomass will be collected, weighed and analyzed for nutrient status.  On the 
industrial brownfields, two soil mixtures comprised of 40% organics (by volume) and 80% 
organics (by volume) were blended on site for development of ‘growth islands’ for long term 
monitoring of soil microclimate, biogeochemical weathering of waste rocks, and plant 
productivity. Results and conclusions from the combined laboratory and field research studies 
will help guide Barrick Gold Corporation on their closure planning initiatives at their Hemlo 
operations in Northern Ontario.   
 
 

Figure 1. Backhoe mixing finely crushed 
waste rock and wood waste on site at  
Barrick Gold, Hemlo. 

Figure 2. Growth Islands on waste rock 
weathering cells established on Hemlo  
site  for long term monitoring. 

 

 



Assessing Fish Community Diversity Using Two Different Standardized Gill 
Netting Protocols 

 
Brekke, L.J.*1 , T.A. Johnston1,2  and J.M. Gunn.1  

1 Cooperative Freshwater Ecology Unit and 2 Ontario Ministry of Natural Resources 
 
Standardized sampling protocols are an essential tool for fisheries management to assess spatial 
and temporal variation in fish community structure.  However, interpretation of the data may 
depend on the methods used.  The Nordic Index Netting (Nordic) and Broad-scale Fish 
Community Monitoring (BsM) protocols are two widely used multimesh gill netting methods 
used to conduct fish community surveys on northern lakes.  In both protocols the sampling effort 
is volume-weighted or depth-stratified. In part, the BsM protocol was modeled after the Nordic 
protocol, but differs in gear configuration, deployment and in depth distribution of sampling 
effort. To date, few comparisons have been made between the Nordic and BsM approaches when 
assessing fish communities.   To compare the two methods, 24 boreal shield lakes were surveyed 
using both the Nordic and BsM protocols.  Fish species richness was compared, by building 
rarefaction curves (species detected vs sampling effort) with the use of freeware EstimateS  and 
comparing at a common level of effort (number of nets deployed).  Species richness was found 
to be significantly higher using the Nordic protocol in 14 of the 24 lakes sampled. These results 
suggest that resource managers need to carefully consider the limitations of protocols they have 
employed when making resource management decisions based on available data.  
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New Watersheds in Ontario’s Far North 
 

J. Gaiot 
Water Resources Information Program, Ontario Ministry of Natural Resources 

 
With the new Ontario Integrated Hydrology Data product created for the province in 2012, the 
Water Resources Information Program (WRIP) has embarked on an initiative to update and 
extend our Provincial Watersheds into the Far North. This work will be completed down to the 
Quaternary watershed level, which was previously absent in any official capacity in the Far 
North (beyond the 440 parallel). The new watersheds will be developed in compliance with 
internationally established principles promoted through the IJC International Watersheds 
Initiative and will have several useful landscape level reporting and analysis applications. In the 
Far North, the watersheds will help in Community Based Land Use Planning (CBLUP) and 
assessing resource extraction issues in areas such as the Ring of Fire. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
New Tertiary watersheds (draft version) for the Far North. Further revisions will be conducted at 
the Quaternary level. 

 
 
 
 



Integrated Hydrology Data for Ontario’s Far North: Spatial Data for 
Watershed Generation and Hydrology Applications 

 
K. Todd 

Water Resources Information Program, Ontario Ministry of Natural Resources 
 
As of November 2012, the Water Resources Information Program (WRIP) has completed a 
seamless set of hydrology datasets for the first time across Ontario’s Far North region.  The GIS 
data product bundle includes a hydro-DEM, stream network, and related hydrology datasets that 
allow for medium-scale hydrologic analysis.  Provincial watershed datasets are currently being 
updated using the new datasets to assist a broad community of end-users involved with 
hydrology-related studies, including planning applications such as First Nation Community-
Based Land Use Plans (CBLUPs) and a broad range of science projects.  A hydrology web-based 
tool is also under re-development, known as OFAT (Ontario Flow Assessment Tools), which 
will enable scientists, planners and the broader public to create and visualize watersheds on-the-
fly as well as predict streamflow at ungauged stream locations. 
 
 

 
Core datasets included in the Ontario Integrated Hydrology Data product. 
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The Potential for Bioleaching of Mine Wastes in Sudbury and Other Cold 
Boreal Climates 

 

Mykytczuk, N.C.S. 1, J. Hamr2 

1Laurentian University, 2Cambrian College 
 

In mining operations where smelting is the primary mode of metal extraction, the mining 
residuals are still rich in both sulfides and metals which can cause long term environmental 
damage through acid mine drainage (AMD) production. However, the residuals can be re-
processed through microbial bioleaching with extraction recovering up to 95% of the remaining 
minerals and sulfides, generating economically favourable mineral recoveries while decreasing 
AMD generating potential. Microorganisms that are able to carry out iron and sulfur oxidation 
from mineral substrates have been successfully applied by mining industries for the bioleaching 
processing of low-grade sulfide ores and mine tailings for extraction of valuable metals (i.e. Cu, 
Zn, Ni, Co, Ag and Au), however, few examples have been demonstrated in colder Boreal 
climates. Sudbury, with its extensive mine tailings and wastes, is an excellent site for testing the 
feasibility of bioleaching in colder climates. Here we outline a research program that will aim to 
better understand bioleaching microorganisms in the lab and directly in a passive bioleaching 
heap constructed in Sudbury. Bioleach heap ecology will be characterized using a suite of 
molecular tools and through targeted isolation of the dominant members of cold-active AMD 
communities. To date, studies have reported on psychrotrophic (cold adapted) strains of A. 
ferrooxidans (A. ferrivorans sp. nov.), that carry out iron oxidation at temperatures as low as 2–
5°C, which would allow bioleaching processes to continue longer in the fall-winter season. 
Efficiency of iron/sulfur oxidation at low ambient temperatures will be determined through 
bacterial activity, the yield of metals from the wastes (through electrowinning), and by the 
decrease in reactive sulfides in the mining wastes. Given the scale of mining currently underway 
and the predicted expansion that will be occurring in Canada’s North and elsewhere, innovative 
mining strategies are important in the development of long term sustainable mining in a changing 
global climate. 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
Figure 1 Schematic of heap bioleaching and electro-winning system for processing of mine 
wastes.  



Science and Information: Building Blocks for Land Use Planning in the Far 
North 

 
Toppozini, J., P.Sampson* and L. Toppozini 

Far North Branch, Ministry of Natural Resources 
 
Under the Far North Land Use Planning Initiative, First Nations in the Far North are working 
jointly with the Ministry of Natural Resources (MNR) to develop community based land use 
plans. Land use planning is a process to describe where land use activities may take place. 
Through planning, First Nations are working with Ontario to identify those activities which 
support their cultural, traditional, and economic objectives.  
  
Since 2008, a number of projects have been undertaken to improve our knowledge of the Far 
North and the information available. Results from these science projects are providing the tools 
and information to support land use planning at both the community and landscape-scale levels.  
  
As a result of more than five years of intensive efforts, we now have improved maps that show 
more detailed and current data about/for:    

  Base data (e.g., locating lakes, streams, wetlands, and other features on maps)  
 Hydrology (e.g., water flow direction and watersheds)  
 Elevation (e.g., areas of high or low ground)  
 Land Cover (e.g., forest and wetlands)  
 Vegetation Changes (e.g., natural disturbances from fire or wind)  

  
This data is being used to develop new products such as:  

 A web-based tool to help characterize watersheds  
 Digital maps to aid in sharing and displaying information  

 
Projects are still taking place in a number of areas including:  

 Inventorying plants, insects, animals and unique sites with important natural features  
 Understanding climate change and how carbon is stored in peatlands  
 Working with First Nation communities to share results and address questions or areas of 

interest.   
 
Colleges, universities, and other levels of government are conducting complementary science 
work and sharing the knowledge generated from these projects with the MNR through 
partnerships or collaborative arrangements.  
  
In addition to science based projects, First Nation communities are collecting their knowledge of 
the land to contribute to planning. One of the main goals of the Far North Land Use Planning 
Initiative is to build and maintain strong relationships with First Nations. An example of this is 
MNR’s work in supporting communities as they collect and document Aboriginal Traditional 
Knowledge (ATK).  
  
To learn more about the Far North Land Use Planning Initiatives please contact us or visit the 
Far North website http://www.mnr.gov.on.ca/en/Business/FarNorth/index.html  



Surface Waters of Low Relief Boreal Catchments as a Source of CO2 to the 
Atmosphere 

 
Whitfield, C.1 and S, Watmough*2  

University of Saskatchewan1:  Trent University2 

 
Surface waters draining boreal landscapes can be hotspots for CO2 degassing to the atmosphere, 
yet knowledge of the controls on boreal surface water dissolved CO2 concentrations is limited, 
and direct observations of pCO2 in Canada are scarce. The objective of this work was to 
investigate surface water pCO2 at 16 boreal lakes and associated fen complexes in north-eastern 
Alberta. Waters from both the fen and lake surfaces were strongly supersaturated with CO2 with 
respect to the atmosphere and pCO2 was strongly correlated with both catchment and water 
chemistry variables and could be predicted(R2 = 0.58) according to:  
 
 
 
 
Where LA is lake area, PA is peat land area and temp is temperature. 
 
At two intensively studied catchments (NE and SM), pCO2 was significantly lower in the lakes 
than the fens and average potential daily fluxes of CO2 from the surface waters to the atmosphere 
were estimated to range from ~21 (SML) to 430 (NEF) mmol C m–2 d–1, although efflux rates 
from the shallow surface waters of the fens are likely much lower. At both catchments, mass 
balance calculations indicated that DOC losses from the lakes were much lower than inputs, 
suggesting a substantial portion of the CO2 emitted to the atmosphere is derived from DOC. 

 
Figure 1: Box plots of the partial pressure of carbon dioxide (pCO2) in the lake (L) and fen 
(NEF, SME, SMW) complex waters at the two study catchments. Mean values are shown (open 
square). 
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Data Synthesis and Repository of Northern Ontario Environmental Data 
 

Whittington, P.1,2, B. Branfireun1  and J.Robertson3 

1Department of Biology, Western University, London 
2working out of Laurentian University, Sudbury; whittington.pete@gmail.com 

3Vice President Environment and Sustainability, Detour Gold, Toronto 
 
The wetlands of the Hudson-James Bay Lowland (HJBL) are a vital part of Ontario (and the 
world) covering nearly one-third of Ontario’s landmass and are the largest source of freshwater 
to the saline James Bay, and represent a significant resource (water, traditional foods) for First 
Nation’s communities. Despite these facts, little scientific information exists about how the 
Lowland functions hydrologically, ecologically, and biogeochemically, largely because of the 
inaccessibility of the region and its low population density. However, with the discovery of many 
mineral rich deposits (e.g., Ring of Fire) leading to resource extraction, as well as a changing 
climate, it is now critical to understand how the hydrology, ecology, and chemistry of this region 
are coupled, and how these changes will manifest themselves across this complex ecosystem. 
Unfortunately the time to collect certain kinds of baseline data (e.g. pre-climate warming) has 
passed. However, contained within unpublished government initiatives and reports, publically-
available compliance data from private industry, First Nations generated reports and academic 
resources, important historical data exist. These data sets, when taken individually, would appear 
to be isolated both temporally and spatially, unable to answer regional landscape questions 
concerning baseline conditions; however, if all of these data sets were combined they could be 
used to establish “snapshots” of the lowlands at various points over the past half century from 
which changes may be detected. Preliminary results: Long-term climate data from Lansdowne 
House (30 years) and Moosonee (80 years) show an increase in mean annual temperature of 1.75 
and 2.28 C°, respectively, but, more importantly, the regression line of mean annual temperature 
passes 0°C in 2004/2005. Using Environment Canada’s HYDAT database, 5 stations have been 
identified that are located within the lowlands and contain more than 40 years of data. This 
project’s main task is to synthesize these data sets and offer insight into the changing north. 
 

 

 

 
 
 
 
 
 
 
 
 
 
 



Effects of Artificial Deepening of the Thermocline on 
Nearshore Benthic Invertebrates 

 
Watkins, K., M. Gillespie, and J. Gunn 

Cooperative Freshwater Ecology Unit, Vale Living with Lakes Centre, Laurentian University, 
Sudbury, ON. 

 
Surface winds are projected to increase in intensity over large areas of the Boreal ecozone as 
climate warms. The increased wind speed is expected to lead to deeper thermoclines in small 
dimitic lakes.  To test the potential effects of a deepening thermocline on benthic invertebrates 
we used a Solar Bee lake mixer to lower the thermocline from 4m in 2011 to 8m in 2012 in one 
of the three basins of Lac Croche in Quebec, Canada.  Three shallow sites (60-80 cm) were used 
in each basin, with 8 Modified Hester-Dendy (HD) traps at each site.  HD traps were set out in 
July and recovered in September.  Order/family level community composition as well as total 
abundance and biomass were measured and various biological indices (such as Simpson’s 
Diversity Index) calculated.  No statistical differences among sites, basins or years (experimental 
vs. reference) were found in the benthic invertebrate communities. However, community 
changes were detected in other, more pelagic biota (zooplankton, fish), a finding that suggests 
that the nearshore invertebrate communities are more tolerant of whole lake changes in thermal 
structure than offshore pelagic communities.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Changes in temperature profiles in the experimental basin of Lac Croche between 2011 and 
2012. 
 

 
 

 



Winter Water Sampling: Inter-Lab Comparisons and 
Modified Protocols for Far North Studies 

 
Gunn, J.M.1, A. Corston1, L. Haslam2, T. Johnston2, R. Dyer3, J.Bailey4 and A. Warnock5 

1Cooperative Freshwater Ecology Unit (CFEU), Laurentian University, Sudbury, 2Ontario 
Ministry of Natural Resources, CFEU, Sudbury, ON. 3Ontario Geological Survey, OMNDM, 
Sudbury, ON. 4Ontario Ministry of the Environment, CFEU, Sudbury, ON. 5Department of 

Biology, Western University, London, ON. 
 

A spatial and temporal study of the biogeochemistry of Far North lakes present several unique 
challenges.  The first is of course the remoteness of the lakes and the high costs involved in 
sampling by aircraft (helicopter and fixed wing).  Next is the challenge involved in assessing 
seasonal changes in what are mainly shallow lakes with long periods of ice cover, conditions that 
affect under ice water quality either by nutrients and other solutes “freezing out” of the overlying 
ice, or by being released upwards from the anoxic sediments. The next challenge is getting the 
sample back to the lab with a minimum of “handling effects” which usually involves keeping the 
samples cold but not frozen, and then filtering and processing within a few days.  Because these 
Qa/Qc requirements cannot be guaranteed we conducted  an inter-laboratory (OGS, Western 
Univ., OMOE) test of the effect of sample freezing on a variety of under-ice chemical 
parameters, including water-borne total and MeHg.  Frozen and fresh samples were collected at 
1m below the ice in 6 Sudbury lakes.  Samples (frozen only) were then collected from 15 Far 
North lakes in March-April 2013.  We plan to return to collect both fresh and frozen samples in 
the summer of 2013 to complete the study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Winter water sampling during winter 2013 Far North field season. 
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