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Bill 44 – Forest Act 
This combines and replaces Forest Management Act and the Forest Protection Act. 

 
This bill needs substantive modifications. 

 
Key Positive Elements: 

• recognition of forest ecosystems; principles of sustainable forest management and 
use 

• promotes development of ecosystem management plans to address sustainability, 
ecological integrity, and cumulative effects 

• requirements for forest fire prevention and preparedness plans 
• some substantial fines, and imprisonment, for failing to comply to the Act or 

regulations 
 
Key Issues for SCEDE to address: 
 
Definitions:   
Industrial Activity:  while the existing definition includes “the extracting and processing of 
raw materials”, since oil and gas is separately listed, we believe mining warrants specific 
mention.  Hence, we recommend adding: 
 (f) mineral exploration and mining development, 
Then (f) is renumbered as (g). 
 
Ecosystem Management Plans:  These plans, described as addressing including forest 
sustainability, maintenance of ecological integrity, and cumulative effects management are 
key to implementing the ideals of the preamble.  As such, the should be done.  We 
recommend the wording: 
12. (1) “The Supervisor shall develop” (rather than may develop).   
 
This would then be in keeping with section 35 (2), which states “A forest ecosystem 
management plan concerning an area of forest must [emphasis added] be completed by 
the Supervisor before a forest harvest agreement is implemented”. 
 
We suggest this section needs to be supplemented, such as in the Yukon’s Forest Resources 
Act, Part 2, with additional information on where these plans are, and how the interact with 
existing co-management systems.  During the stakeholder group meetings, Alternatives 
North asked about the relationship between the Gwich’in Forest Management Plan 
(developed and signed by the GRRB, GTC and GNWT) and a Forest Ecosystem Management 
Plan.  The answer was that the Gwich’in Plan was likely the equivalent of a FEMP.  However, 
this should not be left to suggestion at this stage.  The Yukon’s Act says “7(1) The Minister 
may establish, by order, a planning area for the purpose of developing a forest resources 
management plan” (comparable to our FEMPs).  Some equivalent wording suitable to our 
combination of settled and unsettled claims should be added. 
 
 
In addition, there should be a provision in this section for public input into the development 
of the ecosystem management plans.  For example, the Yukon’s Act, the equivalent of 
Forest Ecosystem Management Plans are subject to a (minimum) 30-day public consultation 
period and must also be shared with Renewable Resource Councils holding responsibilities in 
the planning area. 
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Overall Monitoring:  Monitoring is critical to proper forest management practices, so while 
Section 13 addresses monitoring the state of forest ecosystems, we suggest several 
additions.  The health and regeneration of our forests is hugely impacted by climate change, 
so it is positive to see climate change addressed in the preamble.  However, the preamble is 
not enforceable, so should be added.  A climate change section would be broader than the 
already included ‘forest change’ section.  It would help draw attention to some of the factors 
outside the NWT affecting our forests, and should be specifically mentioned.  In this regard, 
we also suggest adding our ties to the national forest network of monitoring plots.  
Furthermore, the NWT Audit, required every five years under the Mackenzie Valley Resource 
Management Act, may give important recommendations on improving management, 
including relationships with co-management boards.  This report should help track efforts to 
improving deficiencies noted in that Audit.  Finally, the public must have full and 
transparent access to this information. 
 
We recommend the following wording: 

13 (1) The Supervisor shall [not may] monitor the state of the forest ecosystems in 
the Northwest Territories including, but not limited to, monitoring the state of   
 (a) through (f) remain  
 (g) climate change [add] 
 (h) comparison with national forest network of monitoring plots 
 (i) progress on apt recommendations from the NWT Environmental 
Audit from the Mackenzie Valley Resource Management Act or subsequent 
legislation. 
 (j) any other matter the Supervisor considers advisable. [renumbered only] 
13 (2) The Minister shall table a report to the Legislative Assembly annually 
with respect to the state and health of forest ecosystems.” 

 
NEW SECTION: Public registry 
Part 3 Sustainable Forest Management does not include reference to a public registry.  
Management and decision making requires public participation.  For the public to have 
reasonable input, they need information.  Every department must make environmental 
information accessible to the public in a reasonable, timely, culturally appropriate and 
affordable manner.  If there is not a general public registry under the Environmental Rights 
Act, (i.e., unless revised from the current Bill), then a new Section 14 should be added to 
the Forest Act.  Wording to consider (with possible reference section included): 

“(1) The Minister shall establish a forest management registry for the Northwest Territories. 
(2) The forest management registry shall contain the following information: 

a. Ministerial agreements (section 7(7));  
b. Draft and final forest ecosystem management plans (section 12(1));   
c. Draft and final wildfire prevention and preparedness plans (section 15(1)); 
d. Draft and final hazard assessment plans (section 15(3)); 
e. Draft and final forestry agreements (section 35(1)); 
f. Provisions for forest permits and licences (section 35(3)); 
g. Notices to the public regarding input into above;  
h. Appeals taken from decisions by government actors; 
i. Reasons for decisions; 
j. Enforcement actions taken and responses of recipients of enforcement actions; 
k. Alternative measures in lieu of sentencing by a court; 
l. Reporting on the Special Forest Fund; [see comments below] 
m. State of environment reporting [Section **] 
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n. Other information to allow the public adequate information and notice to enable 
adequate public participation in decision making. 

(3) Information on the forest management registry shall be public and made available in a 
timely manner.” 

This would become section 14, and remaining sections would need to be 
renumbered.  Comments that follow use the current numbering system. 

Hazard Assessment: We agree that hazard assessments are important to undertake when 
new activities are planned.  We recommend 15 (3) wording be changed to “…the Supervisor 
shall [not may] require the person to conduct a hazard assessment.”   
 
Forest harvesting agreements:  It is positive that “A forest ecosystem management plan 
concerning an area of forest must be completed by the Supervisor before a forest harvest 
agreement is implemented” (section 35 (2)).  We suggest a second sentence that states 
“The implementation of all forest harvesting agreements must be in compliance with the 
appropriate forest ecosystem management plan or plans.” 
 
Monitoring Programs:  The requirement to complete a forest ecosystem management 
plan prior to any harvesting agreement is very positive.  For management to be effective, 
monitoring is needed.  Therefore, we recommend 39 (2) wording be changed to “The 
Supervisor shall [not may] require that monitoring programs….”.  This will be important 
information to include in the reporting on the overall state and health of forest ecosystems. 
 
ADDITIONAL SECTION(S): Special Purpose Fund: The approach of having fees for 
reforestation and clearing be placed in a special forest fund could be very positive.  
However, as described in the Bill, it loses much of its potential to have sounder, ecologically 
based approaches to reforestation and natural regeneration.   
 
This fund warrants additional description in the legislation, rather than leaving all to the 
regulations.   
 
Given this is a new approach, careful monitoring of the fund is needed to ensure it does 
cover liabilities.  This is particularly important in view of the huge changes to forests due to 
climate change.  As such, the use of the funds should be highly transparent.  Co-mingling 
the funds in the Consolidated Revenue Fund may cloud transparency and weaken 
accountability, a separate fund is needed.  Regular reporting from the responsible ministry 
is needed.  The following starting point for drafting is drawn from The Forest Act of 
Manitoba found in sections 43(1) and 43(2): 

Annual reports by minister 

43(1)       Within nine months after the close of each fiscal year of the government, the 
minister shall prepare a report on the administration of this Act, including a review of all 
forestry allocations, for that fiscal year and lay the report before the Assembly if the 
Legislature is then in session or, if the Legislature is not then in session, within 15 days 
of the beginning of the next following session of the Legislature. 

Five year reports by minister 

43(2)       In addition to the reports required under subsection (1), the minister shall, 
within nine months after the close of the fiscal year of the government ending on 

http://web2.gov.mb.ca/laws/statutes/ccsm/f150f.php#43
http://web2.gov.mb.ca/laws/statutes/ccsm/f150f.php#43(2)
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March 31, 1991 and within nine months after the close of the fiscal year in every fifth 
year thereafter, prepare and lay before the Assembly forthwith if the Legislature is then in 
session or if it is not then in session within 15 days of the opening of the next following 
session, a report containing 

(a) a review of the status of the forest resources in the province including the status of 
any species of trees to which reference is made in the Act or regulations or in any 
licence or permit issued thereunder and such other species of trees as the minister 
may select for review; 

(b) a review of the forestry management programs carried on by the government and 
an assessment of their effectiveness; 

(c) an analysis of trends in, and the forecast of demands for, the use of forest 
resources in the province; and 

(d) an evaluation of the capability of the forest resources in the province to meet 
anticipated demands. 

 
We would also include: 
 

• annual forest reforestation objectives 
• state of forest ecosystem monitoring 
• state of the health of the forest ecosystem, including predictions in changes to 

forests due to climate change 
• state of understanding of natural forest regeneration 
• number of permits and licences given, with details on annual reforestation 

requirements and responsive action achieved 
• accounting of Forestry Fund (e.g., capital; investments; expenditures; proposed 

expenditures)  

 
Additional Considerations for SCEDE: 
Wildfire Season (Section 14):  given there is a real possibility that climate change will 
lengthen the wildfire season, it is unclear why a limited wildfire season is legislated, then 
give the Minster discretions to change it.  Furthermore, given the size of the NWT, it could 
well difficult to establish a fire season that is apt for the entire territory.  Consider the 
wording from the Nova Scotia Forests Act: 
 

“23 (1) The fire season in the various counties shall be prescribed by the regulations.” 

And 

“42 Until a regulation is made pursuant to clause (h) of Section 40, "fire season" means, in the 
case of the Counties of Queens, Shelburne, Yarmouth, Digby and Annapolis, the period between 
the first day of April and the fifteenth day of October in each year and, in the case of other 
counties of the Province, the period between the fifteenth day of April and the fifteenth day of 
October in each year.” 

https://www.canlii.org/en/ns/laws/stat/rsns-1989-c-179/latest/rsns-1989-c-179.html#sec40_smooth
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The GNWT is going to have to be highly responsive to changing conditions and deal with 
different areas of the forest differently. Legislation similar to that of Nova Scotia would allow 
that agility. 



DUC’s input to Bill 38 – Protected Areas Act 

Speaking notes to the Standing Committee on Economic 
Development and Environment April 30, 2019 

• Introductions  
o Thank you, Mr. Chairman and members of the Standing Committee on Economic 

Development and Environment. Good morning, thank you for the opportunity to 
present to the committee. 

o My name is Kevin Smith, and I’m the National Manager Boreal Programs for Ducks 
Unlimited Canada.  

o I’m here with my colleague Sonny Lenoir, our NWT manager.  
o Today we are grateful for the opportunity to provide comments to Bill 38, the Protected 

Areas Act.  
• DUC – overview 

o As Canada’s leading wetland conservation organization, our main focus, as much now as 
it was in 1938 when we started, is to conserve wetlands and other natural spaces for 
waterfowl, wildlife, and people.  

o Our 150,000-strong supporters, 5,000 volunteers, dedicated staff, and industry, 
government, and indigenous partners are critically important to advance conservation.  

o DUC is a science-based, partnership-oriented, collaborative, solutions based 
organization.  

o We believe that through creative, collaborative conservation solutions we can have 
healthy northern economies, healthy northern communities, and a healthy environment 
at the same time.  

o Early in DUC’s Boreal Program, we recognized the importance of the Northwest 
Territories to waterfowl. Nearly one-third of all breeding waterfowl in the boreal forest 
come from the Northwest Territories.  

o We are proud to have worked for approximately 30 years in the NWT, and we will 
continue to focus on this important area for our work into the future.  

o We are investing between a half a million to three-quarters of a million dollars a year in 
projects within the NWT that directly benefit the NWT economy. And we have leveraged 
and are brokering to access additional funding to support land use planning, research, 
and other sustainable development activities.  

o NWT is blessed with some phenomenal wetland complexes and Bill 38 and other 
pending legislative reviews will be instrumental in protecting, conserving and 
sustainably managing them for generations to come. 

o DUC is uniquely positioned to assist with these very important processes. We have 
worked collaboratively with other governments and national organizations across 
Canada in developing policies and strategies in this regard and are pleased to contribute 
our expertise and perspectives to the GNWT legislative review processes and today in 
particular on Bill 38. 
 
 
 
 



• DUC supports Bill 38 and we offer the following general comments: 
o As provided in the introduction of the Bill, DUC supports the Legislation’s recognition 

and respect for Aboriginal and Treaty rights of Indigenous people. The strong 
recognition in this Act of the leadership and important role that Indigenous peoples 
bring to conservation provides a unique connection for simultaneously achieving 
conservation, responsibilities under devolution as well as reconciliation. 

o We have previously applauded the GNWT for its leadership to balance and update 
various Natural Resources Acts concurrently. Doing so can help lead to a more 
transparent and predictable regulatory regime that will attract investment, stimulate 
economic development and meet the numerous economic, environmental, social and 
cultural needs of the people of the NWT.  

O This new legislation is arguably overdue, and in our view is fundamentally required to 
broaden and diversify opportunities in the NWT to help enable a conservation economy.   
The Protected Areas Legislation is critical to ratify decades of hard work related to 
Edehzhie and Thaidene Nene Protected Areas and to help unleash the potential these 
and other areas hold for realizing local objectives and opportunities. 

O This Act will help protect our valuable wetland ecosystems that are so integral to land, 
life and livelihood of the NWT people.  With the North being so particularly sensitive to 
the impacts of climate change, the NWT must lead by example in developing strong 
strategies and legislation like this one to support the protection of our vast reservoirs of 
carbon in wetlands and other natural ecosystems.   

o As noted in the introduction of the Bill, DUC agrees that climate change considerations 
must be factored into protected areas planning and management.  As DUC has 
articulated in previous submissions, wetlands play a crucial role in securing vast stores 
of carbon and the protection of wetland ecosystems and provide significant climate 
change mitigation and adaptation benefits.  DUC has recently provided a professional 
paper to the department of ENR which explores the current state of knowledge related 
to wetlands and their complex linkages to permafrost, carbon cycling and climate 
change in Northern Canada. We would be glad to share this science-based paper with 
committee if you have not seen it yet. 
 

• Observations on specific provisions 
o We would now like to offer the following observations with reference to specific 

provisions of Bill 38: 
o DUC strongly supports the purpose of the Act under Section 2, of Part 1 
o Under Part 2, DUC also supports the intent to develop a public registry that would 

transparently provide information on all candidate Protected Areas as well as all 
established PA’s. 

o DUC supports Section 14(1) that indicates “prior to a candidate PA being established as 
a PA, the Minister MUST enter into an establishment agreement for the PA with one or 
more Indigenous governments or organizations identified by Executive Council.  

o Having said that, terminology such as “best efforts” and “irreconcilable differences” 
such as under Section 14(4) and 15(2) appear to remain subjective to interpretation.   
Perhaps supporting principles, definitions or criteria to assist consistent application 
could be considered under supplementary regulations or policy guidelines. 



o DUC agrees that Mgnt Plans should be completed as soon as practical and we very much 
support the provision in section 25 to allow for interim management guidelines to be 
enabled under establishment agreements.   

o Under Section 36(1) in Part 4, allowance for and corresponding conditions are stipulated 
for granting access to land in a PA for transportation and/or transmission corridors.  
DUC supports the requirements and considerations provided under Section 36(1)(a) and 
(b).  DUC’s experience has indicated that these development activities can have 
significant and potentially long-lasting negative impacts to the ecological integrity of 
boreal wetland ecosystems.  As such, we recommend that mitigation requirements be 
considered as part supplementary regulations, guiding policy or perhaps entrenched as 
an integral component of the pending Waters Act.   

 
• Need to also move on the Waters Act 

o In our view, the Protected Areas Act is a priority among the 5 ENR legislations being 
considered by the GNWT. Conserving wetlands and habitats across our great land mass 
is a challenge and this legislation is one very important and required tool for a made-in-
the - NWT comprehensive and balanced approach to managing lands and resources.     

o DUC also encourages legislature to move swiftly on progress related to the Waters Act 
to ensure wetland protection, conservation and sustainable development are 
appropriately captured in that legislation as well. 
 

• Conclusion 
o There is much work to be done to address the underlying conditions that cumulatively 

impact the well-being of northern people and communities. Investing in our northern 
people, communities and regions, while developing new and improving environmental 
policies will help address the wetland conservation goals of northern people and 
communities. Indigenous-led actions, with the support of government and other 
partners, will play an important role in successful efforts to enhance health, economies, 
languages and cultures in northern communities.  

o Leveraging responsible government policies to drive awareness, skills development, and 
possible employment opportunities in a conservation economy, will be critical 
components to building a strong north. Further, addressing environmental health and 
wellness related issues such as wetland conservation, protection and sustainable use 
will also be essential. This bill will certainly help to address many of those challenges. 

o In summary, the NWT has a tremendous opportunity to advance conservation through 
this bill and other legislative reviews to ensure the abundant wetlands in the NWT 
continue to provide benefits for future generations.  So, once again, we strongly 
endorse this bill and encourage its passage, proclamation and implementation.  

o We appreciate this opportunity to provide input to this bill and look forward to 
exploring additional opportunities to collaborate in protecting NWT’s bountiful but 
vulnerable wetland ecosystems and watersheds. 

o Thank you for your time today.  We would welcome any questions. 
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April 13, 2018 
 
Christine Glowach 
Project Manager, Legislation and Legal Affairs 
Department of Environment and Natural Resources 
Government of the Northwest Territories 
Po Box 1320 
Yellowknife NWT  X1A 3S8 
Christine_Glowach@gov.nt.ca  
 
Dear Ms. Glowich, 
 
RE:  FOREST MANAGEMENT/ PROTECTION ACT AND INTEGRATION OF WETLANDS 

INTO THE WATERS ACT 
 

On behalf of Ducks Unlimited Canada (DUC), please accept this letter and the attached submission for 
consideration as DUC’s input to the Forest Management and Protection Act. We are providing this input 
with the request that it be shared with the Forest Management and Protection Act to the Technical 
Working Group (TWG) prior to their next meeting.  
 
DUC believes there are significant linkages between the Water’s and Forest Acts in particular that 
should be considered and we believe that our attached submission in its entirety will be of significant 
value to your TWG.   In particular, DUC has emphasized that point on page 7 of the attached with the 
Water’s Act TWG.   In addition to the attached, this letter serves as a supplemental and provides 
additional specific observations and recommendations for your consideration. 
 
Recognizing NWT leadership: DUC is pleased to acknowledge our recognition and feedback on what 
we consider forward-thinking aspects of what is currently being considered under the Forest 
Management and Protection Act. In particular, DUC supports: 
 
1. The commitment to a sustainable approach to managing forest ecosystems; 
2. Requirement for transparent reporting and compliance related to management activities; 
3. Requirements for Forest Ecosystem Management Plans under Forest Management Agreements; 
4. Ability to enable new concepts and protocols in regulations and operational policies; 
5. Respect for Land Claim Agreements and Co-Management Boards; 
6. Exploration and promotion of third party forestry certification standards; 
7. Collaboration, consultation and engagement with Indigenous Government Organizations; and 
8. Consideration for securities to ensure compliance with agreed environmental performance 

expectations. 
 

mailto:Christine_Glowach@gov.nt.ca
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DUC Recommendations: Further to our recommendations in the attached, DUC offers the following for 
consideration: 
 

1. Given the widespread distribution and critical importance of wetlands to the people of 
NWT, wetlands should have explicit mention in the new Forestry Act.  As noted in our 
Waters Act submission, the overarching goal of No Net loss of wetlands functions should 
be referenced as an aspirational goal or overarching principle that would guide and link 
the Waters Act with a modernized Forest Management and Protection Act. 
 

2. As noted above, DUC very much supports the commitment to sustainable forest 
management. DUC has significant expertise in the development of forestry related BMPs.  
DUC has provided significant input across various jurisdictions into: Forest Management 
Plans, stewardship agreements and Forest Road Wetland and Water Crossing operational 
standards.   DUC is prepared to assist the GNWT with the development of their 
regulatory standards pertaining to wetlands as well.  
 

3. Hydrology and maintaining hydrologic connectivity is an important consideration in 
boreal landscapes – not only to sustain the natural functioning of ecosystems but also to 
benefit industry with safe, reliable and lower maintenance roads and operations.  As such, 
DUC believes that wetland type and their associated flow characteristics must be 
considered.   Correspondingly, sound mitigate management techniques and Best 
Management Practices should be considered in all aspects of forestry operations, and 
where necessary, integrated into all Forest Ecosystem Management Plans. Protocols 
should be considered at all stages of planning, construction, monitoring, and 
decommissioning /reclamation requirements. Again, DUC has significant experience with 
wetland identification, classification and forestry related crossing design BMPs for each 
wetland type. 
 

4. As noted in 3 above, hydrology is a critical factor and should be a major considerations in 
all aspects of forestry management and ecosystem protection.  Boreal landscapes and 
boreal wetlands in particular can be highly dynamic and complex systems.  As such, 
considerations for environmental mitigation, licensing, securities and other policy aspects 
of Forest management must account for below ground impacts as much as above ground 
footprints.   
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Our work across the Northwest Territories has focused on conserving the north’s invaluable natural 
beauty 
and bounty. Its waters are central to all life in the region and we are working with northern people to 
protect them. As interest in developing the Territories’ immense natural resources increases, there will 
undoubtedly be changes to the land and water. Hydropower, oil and gas, and mining projects have the 
potential to impact the wetlands, waterways, the wildlife and the people of the north. In the face of these 
realities and challenges, it is imperative to ensure adequate measures are in place to balance 
conservation 
with development and we believe we have much to offer in that regard. 
 
Thank you for the opportunity to participate in this process and to be able to provide input for the 
TWG’s consideration.  Renewing 5 Acts simultaneously is a bold and lofty undertaking but it does 
provide an excellent opportunity to align and link separate legislations more fully to ensure consistency 
and integration.   We hope our comments are of some value in that regard.   If it would be of value, DUC 
would welcome the opportunity to discuss our recommendations in further detail.  We look forward to 
continuing to participate in remaining consultations and engagement opportunities.   
 
Sincerely, 
 
 
 
 
Barrett (Sonny) Lenoir 
Manager, NWT  
Ducks Unlimited Canada 
867-873-6744 
b_lenoir@ducks.ca 
 
 
 
 
 
 
Cc:  Kevin Smith, National Manager, Boreal Programs 

Greg Bruce, Head Industry and Government Relations 
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May 14th, 2018 
 
Mr. Robert Jenkins 
Assistant Deputy Minister 
Corporate and Strategic Planning 
Department of Environment and Natural Resources 
Government of the Northwest Territories 
P.O. Box 1320 
Yellowknife NWT  
X1A – 2L9 
 
Dear Mr. Jenkins, 
 
RE:  SUPPLEMENTAL INPUT TO GOVERNMENT OF NORTHWEST TERRITORIES 

LEGISLATIVE REVIEWS 
 
 
On behalf of Ducks Unlimited Canada (DUC), I would once again like to express our appreciation for 
having the opportunity to participate and contribute to your stakeholder consultation process this week.  
We continue to acknowledge the challenge, and excellent progress being made by your department in 
orchestrating 5 legislative reviews simultaneously. 
 
Greg Bruce and I were pleased to be able to contribute to the consultations on May 9th and 10th.  As 
you have encouraged, we also recognize the value in additional written follow-ups to add to and affirm 
our recommendations.  To that end, please consider this correspondence as supplemental input. For sake 
of convenience, our input references the respective slide numbers from the power point provided to 
stakeholders. 
 
Forest Management and Protection (FMP) Act: 
 
Slide 55 –  DUC acknowledges that the term ecological integrity is found in multiple Legislation.   It 

is not clear if the term will have a different or same meaning for each.  Regardless, DUC 
recommends that the term(s) be clearly defined in legislation to ensure consistent and 
appropriate implementation and interpretation of the Acts. 

Slide 60 –  DUC supports the concept that a FEMP will be required to help guide and inform 
sustainable forest harvesting and management practices.   As noted previously, DUC 
recommends that wetland types, their associated flow characteristics and the 
corresponding Best Management Practices be considered in the development of FEMPS.   

Slide 69 –  Further to Slide 60, DUC supports the intent to provide a template or list of 
considerations that should go into a FEMP.  DUC has reviewed the tentative FEMP 
outline that was provided through the “supporting information document”.  To ensure 
that outline is comprehensive, DUC recommends the following 
considerations/requirements be included in all FEMPs: 
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• General Information to consider re: Wetlands and Forest 
 

 Wetlands, including shallow open water, marshes, swamps, fens and bogs, are an integral 
component of forest ecosystems and thus play a role in ecosystem based management. 
Wetlands are important landscape features and provide ecological, social, and economic 
benefits. Benefits include providing habitat for many plants and animals some of which 
are rare and/or at risk species, sequestering and storing of atmospheric carbon, and 
contributing to annual water budgets helping regulate surface and subsurface water 
supplies and flow.   

 Research shows that wetland and forest functions can be interdependent, and thus healthy 
wetlands and healthy forests work together to create functioning forest ecosystems. 
Sustainable forest management is therefore key to having sustainable wetland habitats 
and diverse, abundant and functioning wetlands are key to achieving diverse, abundant 
and healthy forests.   

 Wetlands and forest management activities intersect in a number of ways. For example, 
from a forest management perspective wetlands can impact infrastructure (e.g., road) 
construction and maintenance costs, worker and public safety, and increasingly wetland 
conservation is or is becoming part of legal, certification, and social license obligations. 
From a wetland conservation perspective, forest management activities have the potential 
to affect wetland quality, wetland quantity, and wetland/watershed hydrology throughout 
the landscape. 

 Sustainable forest management and sustaining wetland habitats are intertwined and 
achievable. It is imperative that all forest ecosystem management plans take into 
consideration the importance of wetlands to the forest ecosystem and include provisions 
to ensure successful wetland stewardship within forest management areas.  
 

• Guiding Principles of Sustainability 
 

 To meet sustainability goals, wetland stewardship BMPs must be included in all 
FEMPs.  A commitment and strategy to conserve wetlands should be part of forest 
management plans.  
 

• Planning Framework 
 

 Provisions for wetland stewardship should be including in all planning stages for 
forestry operations. 

 At the strategic planning level, forest managers should be required to make a 
commitment to managing the landbase to ensure  wetlands are conserved, including a 
requirement for wetlands to be mapped and classified to at least to the 5 major wetland 
types (shallow open water, marshes, swamps, fens and bogs)  
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 At the harvest plan level, the government should include requirements that forest 
managers plan to avoid wetlands, wherever possible and practical, during harvest 
operations.  If wetlands cannot be avoided, forest managers must include strategies to 
identify and mitigate any potential negative impacts on wetlands caused by harvest 
operations. 

 At the operating plan level, forest managers should be required to follow specific 
ground rules related to operating near or within wetlands.  These ground rules should be 
focused on avoiding wetlands where possible, minimizing negative impacts on 
wetlands, and restoring/improving wetland habitats where damage has occurred. 

 
• Description of Landbase 

 Forest Management Plans and FEMPs should include a wetland definition and a detailed 
description of wetlands found on the landbase. A wetland inventory for the area is key 
to successful wetland stewardship. Knowing where wetlands are located on the landbase 
is critical to the planning process. An accurate understanding of wetland locations 
allows forest managers to make effective decisions on if, how, and when to avoid 
wetlands.  For example, knowing where and what wetlands will be crossed by roads and 
having a basic understanding of typical water flow characteristics can assist resource 
road planners and operators in making decisions to either avoid or mitigate potential 
impacts on wetlands and ensure that roads and road crossings perform as expected. 
  

• Wildlife and Natural Values 
 

 Wetlands are important habitats for many of the wildlife specifically affected by forestry 
operations (e.g., moose, caribou, wood bison, black wear, beaver, muskrat, mink, 
wolverine, whooping crane and waterfowl). Sustainable management of wetlands is 
critical to the sustainable management of these important species.  Forest management 
plans and FEMPs should include specific details on how these important species will be 
sustainably managed on the landbase and should include wetland conservation measures 
as part of these wildlife management plans.   
 

• Environmental Impacts and Cumulative Effects  
 

 In regards to wetland stewardship, forest management plans and FEMPs should follow 
five guiding principles, and commit to practices that will: maintain wetland quantity, 
maintain wetland quality, maintain hydrologic processes, avoid or minimize soil 
compaction, and maintain hydrologic connectivity. 

 Forest management plans should include planning and operating practices (ground 
rules) that help meeting wetland stewardship objectives including (e.g.): 
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 Consider timing, location and equipment when 
working in or near wetlands in relation to the 
following: climate, bedrock and surficial geology, 
soils, and topography and drainage network 

 
 
 
 
 Consider the location of planned access, harvest, and renewal activities in 

relation to wetlands and the following: key attributes and flow 
characteristics, position of wetland in the watershed, and wetland 
connectivity 

 Locate wetland crossings to minimize disturbance 
 Consider the wetland type when choosing the wetland crossing 
 Schedule activities to occur during favorable weather conditions (e.g. 

winter operations, shutting down operations during spring runoff or heavy 
rain events) 

 Establish buffer strips during harvesting 
 Establish storage sites and recovery plans for petroleum products and 

other pollutants 
 Minimize invasive species introductions and spread 

 
 
Waters Act: 
 
Slide 103 –  DUC is pleased to acknowledge our support for the 3rd bullet recognizing that the 

maintenance of ecological integrity through reasonable prevention measures is the first 
priority before restoration. There is certainly plenty of evidence confirming that it is more 
cost effective to keep natural ecosystems in place than to try to restore lost ecosystem 
services once they have been lost.  As this concept begins to introduce the notion of 
mitigation (avoid, minimize, and replace or restore), DUC recommends this concept be 
expanded slightly to more holistically embrace all mitigation alternatives.  We offer 
minor suggested wording changes as follows: “the maintenance of ecological function 
through reasonable prevention and protection measures is the first priority before 
minimization or restoration of impacts is considered”. 

Slide 104 –  Related to the point above, DUC would recommend that the concept of Mitigation be 
included as part of the Draft Concepts Preamble. 

Slide 107 –  DUC would once again like to recommend the GNWT take advantage of  the 
opportunity to provide clarity and tangible contribution to a number of GNWT mandate 
commitments by explicitly including ‘wetlands’ under the definition of aquatic 
ecosystem.  Given the importance and abundance of wetlands across the NWT landscape, 
clear reference and emphasis to wetlands in the GNWT Waters Act would contribute 
significantly to modernizing the NWT Waters Act,  particularly with respect to progress 
being made in other jurisdictions. DUC has previously provided recommended language 
for GNWT’s consideration.  

Slide 108 –  DUC recommends that the enabled regulation noted in the third bullet should be 
expanded to include wetlands and/or aquatic ecosystems. 
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Slide 109 –  With respect to the use of Traditional Knowledge in monitoring 
programs, DUC acknowledges the success of the 
Guardians program as a possible model for consideration. 

 
 
 
 
 
 
Slide 110 –  DUC acknowledges and supports the inclusion of wetlands as one type of aquatic 

ecosystem for consideration.   We further support the notion that some legislative 
provisions may be necessary and/or desirable to help to solidify some policies and 
practices that are currently in place.  

Slide 116 –  DUC agrees with the concept of ensuring that security is sought to cover full 
remediation.  Additionally, the GNWT may wish to consider that under a robust 
mitigation sequence policy, an additional commitment for replacement or restoration of 
lost benefits might also be necessary.  Full remediation or reclamation obligations 
typically help to minimize negative impacts but in some cases do not fully replace all the 
lost ecosystem functions and values resulting from development.  The GNWT may wish 
to consider the need to provide for additional security to account for obligations that may 
be necessary to perform replacement and/or restoration so as to achieve full mitigation.  

 
• Water Resources 

 
 Wetlands should be included in all plans for managing water resources.  Wetlands are 

important sources of water within natural ecosystems across the NWT. NWT’s wetlands 
regulate local and regional hydrologic regimes, including storing and moving surface and 
ground water. In particular, peatlands store and/ or release large amounts of water helping 
maintain water flow during droughts and floods. Recent studies indicate that wetlands 
influence forest productivity and resiliency, mitigate the effects of upland harvest on 
waterbodies, protect against wildfires, and mitigate effects of climate change. 

 
Once again, I would like to thank the Department of Environment and Natural Resources for allowing 
DUC to provide important input to these important pieces of Legislation. We would very much 
appreciate if you could ensure this input is forwarded to the respective TWGs and other appropriate 
contacts.  
 
Mahsi Cho 
 
 
Sonny Lenoir 
Manager, NWT 
 
 
 
 
Cc:  Robert C. McLeod, Honorable Minister, GNWT ENR  
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Background 

Wetland policy discussions are underway in several jurisdictions in northern Canada including 
the Yukon and Northwest Territories. These policy deliberations have confirmed that while 
information gaps exist, current science is not readily available to policy makers and is not easily 
interpreted in a way to help inform policy decisions. To help alleviate those limitations and 
constructively contribute to discussion, we provide a high-level summary of the current state of 
knowledge related to wetlands in northern Canada and their inextricable linkages to permafrost, 
carbon cycling, and climate change. 

 
Key Points 

• Northern Canada has a diversity of wetland types, each of which offers a unique suite of 
valuable ecosystem services. Bogs and fens (i.e., peatlands) are the most extensive 
wetland types in northern Canada, comprising 97% of the total.  

• About 88% of northern wetlands are associated with permafrost.  
• Northern peatlands are important to the global carbon cycle; they sequester large amounts 

of carbon and emit both methane and carbon dioxide.  
• Over the short term, the balance between carbon storage and greenhouse gas (GHG) 

emissions is influenced by environmental factors such as temperature, moisture levels, 
vegetation and microbial activity, and wetlands can be both sources and sinks for carbon.  

• While northern wetlands account for 25% of global wetland methane emissions, this gas 
is short lived in the atmosphere. Thus, over the long term (8,000 to 11,000 years) and in 
their natural state, the cooling effects of carbon storage outweigh the warming effects of 
methane.  

• The emissions of wetlands present more than ~250 years ago are included in the pre-
industrial baseline used as a benchmark for anthropogenic effects on GHG emissions and 
for setting GHG reduction targets. They do not contribute to climate change. 

• While northern wetlands sequester carbon relatively slowly compared to wetlands in 
warmer climates, their carbon stores accumulated over many centuries are significant (26 
billion tonnes).  

• Industrial impacts to wetlands, including drying and loss of permafrost, generally result 
in a loss of carbon to the atmosphere. These losses typically cannot be compensated for in 
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the short term, even if wetlands are reclaimed or restored. It may take half a century to 
thousands of years before restored wetlands have a net cooling effect on the atmosphere. 

• The role of wetlands in mitigating climate change and effects of climate change on 
wetlands are inextricably linked — wetlands help mitigate climate change by storing 
carbon, but climate change could compromise that carbon storage function. 

• Permafrost thaw, an effect of climate change and anthropogenic activity, will change the 
distribution and abundance of wetland types in the North and may reduce the ability of 
some wetlands to sequester carbon. However, the net effect of climate change is difficult 
to predict.  

• Anthropogenic effects on wetlands and permafrost will accelerate unavoidable changes 
that come with a warming climate, and impacted sites will be more vulnerable to climate 
change-associated phenomena.  

• Northerners cannot control the effects of climate change on wetlands, but conservation 
measures today can prolong the ecological, economic, and cultural values wetlands 
provide. 
 

Introduction 

Wetlands in northern Canada (i.e., north of the 60th parallel: Yukon, Northwest 
Territories, and Nunavut, excluding Quebec) cover 204,880 km2 (Table 1) and comprise 23% of 
wetland area nationally (National Wetlands Working Group 1988). There are three distinct 
wetland regions in northern Canada: Arctic, subarctic and boreal. These regions are based largely 
on north-south temperature and east-west precipitation gradients. The majority of wetland area in 
northern Canada is contained within the subarctic wetland region.  

The Canadian Wetland Classification System describes five wetlands classes (bogs, fens, 
swamps, marshes, and shallow open water; National Wetlands Working Group 1997), all of 
which are all represented in northern Canada. Within these wetland classes, there are numerous 
wetland forms (Table 2). Bog and fen (i.e., peatland) forms cover 175,930 km2 or 86% of the 
wetland area in northern Canada (Table 1). Bogs comprise 73% of peatland area in northern 
Canada and fens account for the remaining 27%. Bogs and fens are both organic soil wetlands, 
but they differ in their hydrologic connectivity. Bogs are hydrologically isolated; they typically 
only receive water from direct precipitation. Conversely, fens receive water from regional 
systems. These differences in hydrological connectivity result in substantial differences in the 
flora, fauna, carbon and nutrient cycling. 

Permafrost is ground (soil or rock) that remains frozen (at or below 0°C) for at least two 
consecutive years. The distribution of peatlands and permafrost are intimately linked. Peat 
insulates the ground, keeping permafrost frozen and poor drainage in peatlands ensures there is 
enough water for permafrost to form (Zoltai et al. 1988). Additionally, permafrost strongly 
influences peatland ecosystem characteristics, such as vegetation, hydrology, and carbon cycling 
(Pelletier et al. 2017). Within northern Canada, there are three distinct permafrost zones based on 
the percentage of land area with permafrost: 1) continuous (≥90 to 100%); 2) discontinuous (≥50 
to ≤90%); and 3) sporadic (≥10 to ≤50%; Tarnocai et al. 2007). Overall, 88% of northern 



3 
 

peatlands contain permafrost (Table 1), with the majority occurring in the discontinuous 
permafrost zone. This association between permafrost and peatlands varies between peatland 
classes, with almost all bogs (99%) containing permafrost, compared to 60% of fens (Tarnocai et 
al. 2011).  

Mineral soil wetlands, such as swamps, marshes, and shallow open water (including 
thermokarst ponds and shallow lakes) comprise the remaining 14% of wetland area in northern 
Canada. Many mineral wetlands exist because a permafrost seal helps keep water at the soil 
surface. While mineral wetlands are not as extensive as peatlands in northern Canada, they are 
important components of the Old Crow Flats (Yukon) and Mackenzie River Delta (Northwest 
Territories) wetland complexes (National Wetlands Working Group 1988). Mineral wetlands 
tend to be more productive and biologically active than peatlands and are important habitat for 
waterfowl, muskrat, moose and other wildlife. 

Wetlands — both mineral and organic — provide ecosystem services (i.e., the benefits 
people receive from ecosystems) and are among the most valuable ecosystems on a unit area 
basis. Wetlands are dynamic, with both terrestrial and aquatic elements, which allows them to 
render a diversity of ecosystem services. The ecosystem services associated with inland 
wetlands, including northern bogs and fens, consist of 1) provisioning services (e.g., fibre and 
fuel, food, fresh water); 2) regulating services (e.g., climate regulation, water regulation, water 
purification and waste treatment, erosion protection); 3) cultural services (e.g., recreational and 
aesthetic, spiritual and inspirational, educational); and 4) supporting services (e.g., biodiversity, 
soil formation, nutrient cycling; Millennium Ecosystem Assessment 2005). The diversity of 
wetland types in northern Canada provides a broad range of ecosystem services that benefit 
northern communities. Altering wetlands will affect ecosystem services and the ways they 
benefit people in the North. 

Carbon Storage in Northern Wetlands 

Globally, wetlands in permafrost regions are one of the most significant terrestrial carbon 
stocks (Köchy et al. 2015). A wetland’s carbon balance is determined primarily by the amount of 
atmospheric carbon dioxide taken up by wetland plants relative to the amount of greenhouse 
gases (GHGs) emitted but can also be influenced by lateral movement of dissolved organic 
carbon (Helbig et al. 2017a). Wetlands emit both carbon dioxide and methane, the latter of which 
has a more powerful warming effect on the atmosphere. These GHG emissions are produced 
mainly from the decomposition of wetland vegetation (Blodau 2002, Mäkilä and Saarnisto 
2008). Carbon accumulation rates can vary substantially among wetland types due to differences 
in vegetation and hydrology. The largest carbon stores are found in productive systems with slow 
rates of decay, where vegetation remains largely undecomposed. Peatlands are not as productive 
as mineral wetlands, but decompose organic matter more slowly due to anoxic (i.e., water-
saturated) conditions, cool soil temperatures, and acidic conditions (Strack et al. 2008). Slow 
decomposition allows carbon to accumulate as litter is converted to peat. In mineral wetlands, the 
partial decomposition of vegetation enriches wetland sediments with organic carbon (Fissore et 
al. 2009). It is important to note that there are different ways to quantify and integrate carbon 
dioxide and methane fluxes to and from wetlands and that the methods used may produce 
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different conclusions about the magnitude of wetlands as carbon sinks. For example, short-term 
estimates of wetland carbon fluxes (e.g., over 60 years) may suggest that methane emissions 
outweigh the uptake of carbon dioxide by wetlands (He et al. 2016). In contrast, long-term 
perspectives (e.g., over thousands of years or the lifetime of a wetland) consistently indicate that, 
even accounting for the powerful warming effect of methane on the atmosphere, wetlands have a 
net cooling effect and are globally significant carbon stores (e.g., Frolking and Roulet 2007, 
Bridgham et al. 2014).    

Long-term carbon sequestration rates in peatlands of northern Canada range widely 
between 8 to 51 g C m-2 yr-1 (Ovenden 1990), with permafrost peatlands generally sequestering 
around 13 g C m-2 yr-1 (Tarnocai et al. 2007). These wetlands contain 26 billion tonnes of carbon 
(Table 3); 97% (25.3 billion tonnes) of that carbon is in peatlands (72% or 18.7 billion tonnes in 
bogs and 25% or 6.5 billion tonnes in fens; Table 3). Most of the carbon in northern Canadian 
peatlands is associated with permafrost (71% or 18.5 billion tonnes in permafrost bogs and 15% 
or 3.5 billion tonnes in permafrost fens; Table 3).  

Northern bogs and fens have been accumulating carbon for millennia; as a result, they are 
globally significant carbon stores. However, a combination of high organic matter content and 
anoxic conditions creates an environment that is suitable for the production of methane gas. Both 
peatland carbon sequestration and GHG emissions are influenced by microbial activity in the 
peat, soil temperature, vegetation, hydrology (e.g., water table fluctuations), and chemical 
characteristics of the peat (Blodau 2002, Christensen et al. 2003, Turetsky et al. 2008). Given 
natural environmental variability, methane fluxes in bogs and fens can range widely over the 
short term, from small sinks to large sources (>1,000 mg m-2 d-1; Blodau 2002). As well, fens 
emit more methane than bogs (Strack et al. 2008) and non-permafrost peatlands emit more 
methane than permafrost peatlands (as a function of soil temperature; Christensen et al. 2003, 
Tarnocai et al. 2007, Turetsky et al. 2008). Over the past 8,000–11,000 years, the amount of 
carbon dioxide sequestered by northern peatlands has been sufficiently high to offset methane 
emitted (Frolking and Roulet 2007, Bridgham et al. 2014), resulting in atmospheric cooling (i.e., 
negative net radiative forcing). Thus, although northern peatlands are one of the largest natural 
sources of methane, accounting for as much as 25% of all emissions from wetlands (Strack et al. 
2008), they are net carbon sinks over the long term. Furthermore, methane emissions from 
natural, intact wetlands are included in the pre-industrial revolution baseline used for climate 
accounting and setting emissions reduction targets (Neubauer 2014) — i.e., reducing emissions 
from natural ecosystems is not a strategy to mitigate climate change. However, degradation or 
loss of wetlands contribute to anthropogenic GHG fluxes relative to this baseline.  

  

Anthropogenic Impacts to Wetlands: Consequences for Carbon Storage 

Wetland carbon storage is affected by industrial activities, including mineral mining, 
forestry, oil and gas exploration and extraction, and the creation of roads, seismic lines and other 
linear features (e.g., Turetsky et al. 2002, Lovitt et al. 2018, Strack et al. 2018). Any 
anthropogenic disturbance that alters wetland hydrology, removes vegetation, or otherwise 
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disturbs soils and permafrost may alter the way wetlands process or sequester carbon. When 
wetland vegetation is removed, or wetlands are drained, stored carbon is exposed, converted to 
carbon dioxide and emitted to the atmosphere (Bridgham et al. 2014). Because methane 
emissions are influenced by hydrology, wetland drainage also affects this component of wetland 
carbon budgets (e.g., Roulet et al. 1993, Strack and Waddington 2007). Linear disturbances (e.g., 
road construction, seismic lines) impair wetland carbon storage by altering the hydrology, 
thermal regime, microtopography and vegetation (Pomeroy 1985, Williams et al. 2013, Lovitt et 
al. 2018), resulting in elevated methane emissions (Lovitt et al. 2018, Strack et al. 2018) and 
permafrost peatland subsidence (Williams et al. 2013). 

Anthropogenic wetland loss is sometimes followed by wetland creation, restoration, or 
reclamation. Wetland restoration seeks to return a disturbed site to a state comparable to its pre-
disturbance condition. In contrast, reclaimed sites should be functioning, self-sustaining 
ecosystems but may not resemble their original states. For example, in the Yukon, wetland 
reclamation is practiced in the placer mining industry, where lost peatlands are reclaimed as 
marshes or shallow open water wetlands (Chevreux and Clarkson 2015). There is little scientific 
literature about recovery and functioning of northern wetlands after creation, restoration, and 
reclamation, although some studies in boreal or peatland systems raise concerns about a lack of 
resemblance to undisturbed or natural systems (e.g., Gorham and Rochefort 2003, Rooney and 
Bayley 2012, Wilson et al. 2013). However, waterfowl use reclaimed wetlands (Ducks Unlimited 
Canada 2018) and some non-northern wetland types can be restored to provide multiple benefits 
(e.g., Badiou et al. 2011, Newbrey et al. 2013, Bortolotti et al. 2016).  

Although created, restored, and reclaimed wetlands may provide value for wildlife, their 
carbon storage functions are not comparable to intact natural ecosystems. There are two main 
reasons for this: 1) there is a large loss of carbon when a wetland is drained and 2) methane 
emissions from created, reclaimed, and restored systems can be substantial and are not part of the 
pre-industrial emissions baseline (Bridgham et al. 2014, Neubauer 2014). Even if systems with 
low rates of production (e.g., bogs or fens) are replaced with more productive wetlands, the loss 
of carbon accumulated over thousands of years (Tarnocai 2009) and methane emissions post-
reclamation typically cannot be compensated for over short time frames (i.e., may take half a 
century to thousands of years; Bridgham et al. 2014, Neubauer 2014).   

Northern Wetlands and Climate Change 

The role of wetlands in mitigating climate change and the effects of climate change on 
wetlands are inextricably linked — wetlands help mitigate climate change by storing carbon, but 
climate change could compromise that carbon storage function. In addition, the physical 
presence of wetlands on the landscape helps mitigate climate change by cooling and humidifying 
the atmosphere through their influence on regional landscape energy balances (Bonan 1995, 
Krinner 2003, Pokorný et al. 2010, Li et al. 2012, Yin et al. 2013, Huryna et al. 2014). There are 
concerns that permafrost loss could trigger major GHG emissions from northern wetlands, 
thereby accelerating climate warming (e.g., Schaefer et al. 2014, Zhang et al. 2017, Comyn-Platt 
et al. 2018, Dean et al. 2018). The effects of climate change in northern Canada are difficult to 
predict because of complex, interacting changes to wetland functions and the landscape as a 
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whole. However, there is a large body of scientific literature that suggests climate change will 
affect wetland extent and wetland carbon processing and storage (e.g., Tarnocai 2009, Avis et al. 
2011). The only uncertainty lies in what the cumulative or net effect of these changes will be.  

Climate change is already altering the extent, type, and distribution of wetlands on 
northern landscapes (e.g., Yoshikawa and Hinzman 2003, Payette et al. 2004, Riordan et al. 
2006, Roach et al. 2011, Loisel and Yu 2013, Patil 2018), with predictions of further changes 
under future, warmer climates (Avis et al. 2011). Losses of both peatland and mineral wetlands 
have been driven by permafrost degradation and drying or other hydrological changes 
(Yoshikawa and Hinzman 2003, Patil 2018). Permafrost may act as a seal to retain water in a 
wetland basin, such that when it thaws, the wetland drains. However, water ponding in slumps or 
depressions following permafrost thaw can create new wetlands (Roach et al. 2011). Open-water 
ponds may be lost when peat accumulates (a process sometimes referred to as terrestrialization) 
and thermokarst processes may cause peatlands to convert to open-water systems (Payette et al. 
2004, Roach et al. 2011, Loisel et al. 2017). Sometimes, these conversions occur concurrently, 
ultimately producing a change in wetland type but not overall wetland extent (Payette et al. 
2004). Northern Canada could experience a shift in wetland distribution, as permafrost thaw may 
drive wetland loss in the discontinuous permafrost zone and wetland creation in the continuous 
permafrost zone (e.g., Riordan et al. 2006, Avis et al. 2011).  

The greatest concern associated with climate change and northern wetlands is that 
permafrost thaw, including that associated with peatlands, could release billions of tonnes of 
carbon to the atmosphere (Schaefer et al. 2014, Koven et al. 2015). Warmer temperatures and 
altered hydrology may change GHG emission rates from wetlands (e.g., Munir et al. 2014, 
Helbig et al. 2017a, Helbig et al. 2017b). Tarnocai (2009) estimates that ~ 60% of the area and 
56% of the carbon in Canadian peatlands are vulnerable to climate change, with boreal, subarctic 
and southern Arctic regions experiencing the greatest effects. As much as 87% of permafrost 
peatlands could be impacted by climate change (Tarnocai 2009). Of concern is how much stored 
carbon becomes remobilized as carbon dioxide versus methane. When peatland permafrost 
thaws, 90–135 kg of carbon per square meter is exposed (Tarnocai et al. 2011), creating 
conditions suitable for decomposition of peat to carbon dioxide (under dry conditions) or the 
production of methane (under waterlogged conditions; Tarnocai 2009, Hugelius et al. 2014). 
Wetlands associated with degraded permafrost, such as collapsed peat plateaus, do indeed show 
increased methane emissions (e.g., Wickland et al. 2006, Turetsky et al. 2007, Cooper et al. 
2017), though recent work suggests that these emissions are not due to the mobilization of 
ancient, previously stored carbon (Cooper et al. 2017). Rather, most methane emissions from 
collapse wetlands are generated from organic carbon from the last ~50-60 years, with 
contributions from ancient carbon estimated to be between 8 and 30% (Cooper et al. 2017). 
Although collapsed peat plateaus are more productive than in their non-degraded state, their 
methane emissions can partially or entirely offset the increase in carbon sequestration from 
increased peat production (Turetsky et al. 2007, Estop-Aragonés et al. 2018).  

Climate change may also indirectly affect carbon storage in northern wetlands by 
increasing the frequency, extent, or intensity of fires (Flannigan et al. 2009). Although fires are a 
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natural disturbance and important to boreal forest ecology, they release stored carbon from 
wetlands and can cause wetlands to shift from being net carbon sinks to net sources (Turetsky et 
al. 2002, Wieder et al. 2009, Turetsky et al. 2011). Undisturbed northern peatlands are resistant 
to fires because of their moisture content (Tarnocai 2009), but anthropogenic or climate change-
driven drying or drainage of peatlands will increase their susceptibility to carbon losses during 
fires by increasing burn depths (Turetsky et al. 2011, Kettridge et al. 2015, Turetsky et al. 2015, 
Granath et al. 2016). Estimates from northern Alberta suggest that 2.0 kg C m-2 is lost from 
undisturbed peatland during fires, with drained peatlands experiencing almost an order of 
magnitude greater carbon losses (Turetsky et al. 2011). The exact rates of carbon loss may be 
different in northern wetlands, but the general patterns observed by Turetsky et al. (2011) should 
be the same. Finally, fire-driven permafrost thaw may expand some wetland types — Gibson et 
al. (2018) have documented the development of thermokarst bogs in northern Canada and 
suggest that fires account for roughly one quarter of observed bog expansion in their study area. 
Thus, fires will likely augment changes in wetland area due to climate change.  

Conclusions 

Wetlands in northern Canada are critical to the people that live there. Wetlands provide 
key habitats for plants and animals that northerners rely on, store water, hold most of the 
northern carbon and, in their natural state, are net carbon sinks — they accumulate more carbon 
than they release. These benefits arise from a diversity of wetland types that all function 
differently. While the carbon stored in wetlands has been accumulating over millennia, human 
alteration of wetlands can cause wetlands to release carbon to the atmosphere and may contribute 
to climate change. Given slow carbon accumulation rates, carbon losses typically are not 
compensated for in a short time, even if wetlands are subsequently reclaimed or restored. 
Retaining natural wetland function and diversity are key to maintaining ecosystem services 
valued by northerners.   

Naturally functioning northern wetlands slow climate change, but they are also subject to 
effects of climate change. Net impacts are difficult to predict, but most scientific literature 
suggests that some stored carbon will be lost and wetland abundance and distribution are likely 
to shift. The implications of these changes for northerners are unclear.  

Given the sensitivity of northern wetlands to various stressors, the best safeguard for 
these wetlands and their associated ecosystem services is to minimize or eliminate avoidable 
impacts. Anthropogenic effects on wetlands and permafrost will accelerate unavoidable changes 
that come with a warming climate, and impacted sites will be more vulnerable to climate change-
associated phenomena, such as increased fires. Northerners cannot control the effects of climate 
change on wetlands, but conservation measures today can prolong the economic and cultural 
values wetlands provide. 
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Table 1. Area of various wetland classes in northern Canada.  
 
Territory   Bog areaa (km2)  

  
 Fen areaa (km2)  

  
  Total 

peatland 
area 
(km2) 

 Mineral 
wetland 

areab  
(km2)  

 Total 
wetland 

area  
(km2) 

   Non-
permafrost  

Permafrost   Non-
permafrost  

Permafrost         

             
Northwest Territories   1,111 111,919  17,502 23,401   153,933  26,830c  180,763 
               
Nunavut  
  

 26 4,851  1,826 3,960   10,663  -d  10,663 
               
Yukon  
  

 122 10,040  150 1,022   11,334  2,120  13,454 
             
Total (North of 60) 
wetlands 

 1,259 126,810  19,478 28,383  175,930  28,950  204,880 

a (from Canadian Peatland Database)  
b (difference between total wetland area and peatland area in National Wetlands Working Group 1988)  
c (mineral area of the Northwest Territories prior to the establishment of Nunavut) 
d (included in mineral wetland area reported for the Northwest Territories) 
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Table 2. Wetland forms common to the wetland regions of northern Canada (modified from National Wetland Working Group 1988).  

Arctic Region  Subarctic Region  Boreal Region 
Lowland polygon bogs and fens  Peat plateau bogs  Domed bogs 

Peat mound bogs  Polygonal peat plateau bogs  Northern plateau bogs 

Snowpatch fens  Palsa bogs  Flat bogs 

Basin fens  Northern ribbed fens  Basin bogs 

Tundra pool shallow waters  Channel fens  Peat plateau bogs/collapse scar fens 

Floodplain marshes  Veneer bogs/collapse scar fens  Palsa bogs/collapse scar fens 

Floodplain swamps  Floodplain marshes  Horizontal fens 

Active delta marshes  Floodplain swamps  Basin fens 

Other shallow waters  Thermokarst shallow waters  Spring fens 

    Northern ribbed fens 

    Feather fens 

    Delta marshes 

    Shore marshes 

    Floodplain swamps 
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Table 3. Carbon stocks associated with various wetland classes in northern Canada.  
 

Territory   Bog carbon stocksa  
(tonnes x 106)  

  

 Fen carbon stocksa 
(tonnes x 106)  

  

  Total 
peatland 

carbon stock 
(tonnes x 106) 

 Mineral 
wetland 

carbon stockb 
(tonnes x 106)  

 Total wetland 
carbon stock 
(tonnes x 106) 

   Non-
permafrost  

Permafrost   Non-
permafrost  

Permafrost         

             
Northwest Territories   126.3 17,145.8  2,854.8 3,169.2   23,295.9  775.4c  24,071.3 

               

Nunavut  
  

 1.4 457.5  173.4 243.9   876.3  —d  876.3 

               

Yukon  
  

 14.3 906.8  11.8 98.8   1,031.6  61.3  1,092.9 

             

North of 60 wetlands  142.0 18,510.0  3,040.0 3,511.8  25,203.8  836.7  26,040.4 
a (from Canadian Peatland Database)  
b (difference between total wetland area and peatland area in National Wetlands Working Group 1988)  
c (carbon in mineral wetland area of the Northwest Territories prior to the establishment of Nunavut) 
d (included in mineral wetland carbon stocks reported for the Northwest Territories) 
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