
The Collaborative Mercury 
Research Network

An ecosystem approach to describe the 
mercury issue in Canada: From mercury 

sources to human health



A few numbers:
• Over 60 researchers and Hg specialists
• from 14 Canadian universities
• in 7 provinces
• 3 research centers
• 7 ministries (provincial and federal)
• Involvement of over 150 « Canadian »

graduate students, discovering the 
beauties of interdisciplinarity and …
multiculturalism

• Active participation of First Nations and 
non First Nations communities



Funding Over 5 Years

12.7 M$ from NSERC 
Total budget: 18 M$



Preconceived ideas regarding 
Mercury in Canada:

• High mercury concentrations in fish caught in 
“polluted” areas, near industries, cities or downwind 
major industrial-urban centers

• Most exposed people are found in communities 
traditionally eating wild fish from these areas

• In the absence of Hg “point source”, there is a direct 
relationship between Hg atmospheric loading and 
ecosystems response
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At the local scale



There is NO simple relationships 
between Hg sources, Hg levels in 

fish, human Hg exposure and 
health impacts

So came the ecosystem approach 



The structure of our 
research plan

A unique combination of

critical gap studies

feeding…



Victoria Island
Retired Fishers Abitibi-Témis.

Sports fishers
Lake St. Pierre
Sports & comm. fishers

Bay of Fundy

Sheshashi
Innu NationGrassy Narrows

Cree Nation

… and case studies 
with the involvement of communities



How does this work?



Understanding the 
ecosystem as a whole…



Including humans…



Abitibi-Témis.
Sports fishers

Lake StPierre
Sports & comm. fishers

Sheshashi
Innu Nation

Three case studies



Abitibi-Témis.
Sports fishers

Sheshashi
Innu Nation

Considering the environmental and socio-
economical characteristics, which community 
is most at risk in terms of health alterations 

related to Hg exposure? 

Lake St. Pierre
Sports & comm. fishers



System’s sensitivity to 
bioaccumulate Hg

• Hg weathering from watersheds to aquatic 
environments (clear cutting, agriculture, etc.)
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Hydrographic Network



Natural land cover



Wood cutting



Access to lakes



Mining activities



Settlements



First Nations community



System’s sensitivity to 
bioaccumulate Hg

• Hg weathering from watersheds to aquatic 
environments (clear cutting, agriculture, etc.)

• Methylation processes (for example 
flooded environments or presence of 
wetlands)
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Hg concentration in fish species from lakes of different regions
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System’s sensitivity to 
bioaccumulate Hg

• Hg weathering from watersheds to aquatic 
environments (clear cutting, agriculture, etc.)

• Methylation processes (presence of wetlands)
• Structure of aquatic trophic web



Walleye total length versus Hg concentration
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Walleye Growth
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Communities vulnerability to Hg 
exposure

• Proportional consumption of local fish vs. 
market fish   
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Hg in market fish…

- MeHg in canned pale tuna*: 0.02 to 0.16 ppm
- MeHg in canned white tuna*: 0.15 to 0.7 ppm
- MeHg in fresh tuna**: 0.2 to 1.3 ppm
- MeHg in fresh swordfish**: 0.7 to 3.7 ppm
- MeHg in fresh mackerel**: 0.1 to 1.7 ppm
- MeHg in fresh shark**: 0.05 to 4.5 ppm

(* COMERN 2003; **FDA 2002)



Communities vulnerability to Hg 
exposure

• Proportional consumption of local fish vs. market 
fish

• Relationship between Hg dose and Hg 
response 
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Abitibi-Témis.
Sports fishers

Lake StPierre
Sports & comm. fishers

Sheshashi
Innu Nation

COMING BACK ON THE 
THREE CASE STUDIES…



Mercury in « polluted » lake
St Pierre

SENSITIVITY 

- Industrial inputs of Hg and other pollutants

- Downwind atm. inputs of Hg and other pollutants 

- Surrounding wetlands as active Hg methylation sites

VULNERABILITY 

- Frequent consumption of local fish

- Fast growing fish



Mercury in « pristine » subsistence 
fishing lakes of Labrador

VULNERABILITY

- Heavy consumption of local fish

- Low dose-response to Hg of the Innu community

SENSITIVITY

- Slow growing fish

- Small Fishing intensity

- Atmospheric Hg reactivity at high latitudes

- Small inputs of Hg from watershed



Mercury in « pristine » sports fishing
lakes of the Canadian Shield

SENSITIVITY

- Low inputs of Hg from watersheds

- Unfavorable methylation conditions

- Moderate fishing intensity

- Slow growing fish 

VULNERABILITY

- Moderate local “trophy” fish consumption



Atmospheric 
transformations

Deposition, 
volatilization, 
evaporation

Watershed 
use

Foodweb
transfer

Watershed 
transport

Fish consumption

Hg emissions

Policy
making

Fishing 
practices

The sensitivity of ecosystems to Hg loadings

The vulnerability of communities to Hg 
exposure



How is this achieved?

Involvement of communities
Sharing of knowledge



Outcome

Empowerment of the 
communities on how to safely 

enjoy their fish meals



www.unites.uqam.ca/comern
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Building exemplary science
Breakthrough on the fractionation of Hg 

isotopes
Breakthrough on reactivity of newly 

deposited atmospheric Hg

Perfecting our understanding of Hg/organic 
matter interactions

Perfecting our understanding methylation 
processes

Developing usable models

Developing integration tools



Building exemplary science

Revising the human metabolic 
response to Hg exposure


