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Executive Summary 

Wetlands have an outsized importance on the landbase; they are small features, yet are ecosystems 

that bridge the terrestrial (e.g., forests) and aquatic (e.g., streams and lakes) realms.  Among the 

services they provide to society for free, wetlands can: filter water, attenuate floods, and support a 

variety of wildlife species which have important spiritual, cultural, and economic importance (e.g., 

moose & fish).  First Nation communities have long recognized these areas as being significant locations 

to gather medicines, foods, and as special places with spiritual significance.  The Skeena Sustainability 

!ǎǎŜǎǎƳŜƴǘ CƻǊǳƳΩǎ (SSAF) State of the Values (SoV) Report for Wetlands provides an overview of the 

current condition of wetlands in the SSAF study area and describes some of their key attributes.   

The framework includes stressors, functions, benefits, & cultural elements, and is displayed as follows:  

¶ potential stressors that may impact wetlands (i.e., road density at the watershed assessment 

unit scale, road density within 100m and 2000m of wetlands, equivalent clear-cut area at the 

watershed assessment unit scale, point sources for pollutants, and % un-natural landbase).   

¶ relative capacity for wetlands to perform specific hydrological and habitat functions (i.e., 

hydrological functions include flood attenuation and water purification; habitat includes: aquatic 

life (fish) support, moose browse and screening, connectivity to mature and old forests relative 

to ecological targets, and percent protected).  

¶ relative benefit ƻŦ ŀ ǿŜǘƭŀƴŘΩǎ ŀōƛƭƛǘȅ ǘƻ ǇŜǊŦƻǊƳ ŀ ŦǳƴŎǘƛƻƴ όŜΦƎΦΣ shown as hydrological benefits 

of flood reduction potential and water purification protection for downstream communities or 

societal assets), and 

¶ relative cultural significance (e.g., ease of access and documented archeological sites) 

In the following pages of this Executive Summary, the results of this study are displayed as a dashboard 

for the 5 major SSAF watersheds (i.e., Coastal, Nass, Nechako/Fraser, Skeena East, and Skeena West).  

Stressors are presented as box plots where large vertical lines represents the median, whiskers 

represent the 5th and 95th percentiles, and dots are outliers. The function, benefit, and cultural indicators 

are presented as bar charts with distribution of wetlands categorized into levels of performance by high, 

medium, low, or zero categories.  

This SoV report is a coarse filter assessment, referred to as a Tier 1 assessment, that is based on our 

current knowledge of readily available data that spans the entire SSAF study area.  Complimentary 

initiatives will enhance our understanding of the state of wetlands by collecting and analyzing 

information from direct analysis and observations (Tier 1.5, 2, 3). Tier 1.5 involves detailed remote 

sensing analysis from a subsample of wetlands to help calibrate a Wetland Ecosystem Services Protocol 

(a more detailed functional and benefit assessment tool).  Tier 2 involves relatively rapid field 

assessments to gather ecological, functional, and stressor information from a subsample of wetlands to 

calibrate a Wetlands Ecosystem Services Protocol and improve/validate the wetland model.  Tier 3 

involves more intensive studies to answer specific management questions, such as the studies on 

wetlands within Lake Babine.   

When combined with the other Tiers of information and the other SoV reports, this resport is a source 

of information that can be used to support decision making.  Information provided within the report, 

and the associated database that was developed through this process, can be reframed to support 

decision makers - contingent on the specified management needs.    
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Coastal Unit Summary 
The Coastal Unit contains the fewest wetlands in the SSAF study area (i.e., 22481 documented wetlands, 
14,520 Ha of wetlands (4.2%)).  Wetlands are located primarily in BEC zones: ESSFmc, SBPSmc, and SBSmc2.  
Wetlands in the Coastal Unit have relatively less intense stressors, such as a lower density of roads and 
lower percent of Equivalent Clear-cut Area within the nested watershed assessment units.  A relatively high 
proportion of wetlands are conserved through land-based conservation measures (e.g., parks, protected 
areas, ungulate winter range).  There is relatively high habitat connectivity of Mature and Old Forests near 
wetlands. Approximately half of the wetlands are connected to fish bearing streams, and the remainder are 
within 5 km of a fish bearing stream.  Wetlands in this Unit are relatively inaccessible to settlements and far 
from roads for human/cultural uses.  Like most of the other Units, only a small fraction are associated with 
documented archeological sites within 500m, but this finding is assumed to largely underestimate the 
historic and current use by Indigenous communities, and primarily speaks to the lack of information publicly 
available. For hydrologic performance, the Coastal Unit has a moderate level of performance relative to 
other regions in terms of Flood Reduction Potential with about half of the wetlands performing this service 
(i.e., ranging from low to high function) and relatively low Water Purification function due to steep terrain 
and granitic bedrock. 

 

 

   
  

 
1 Includes only wetlands within the SSAF area, the analysis results presented uses all wetlands that intersect the 
SSAF area. 
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Nass Unit Summary 
The Nass Unit contains the second smallest proportion of wetlands out of all wetlands in the SSAF 
study area (i.e., 44671 documented wetlands, 17,013 Ha of wetlands (8.6%)).  Wetlands are located 
primarily in BEC zones: ICHmc1, MHmm2, and ESSFwv.  Compared to the entire SSAF study area, 
wetlands in the Nass Unit have relatively less intense stressors, such as a lower density of roads and 
lower percent of Equivalent Clear-cut Area within associated watershed assessment units. Slightly less 
than half of the wetlands are connected to fish bearing streams, and the remainder are within 5 km of 
a fish bearing stream.  A relatively small number of wetlands are close to roads and within 50 km of a 
community enabling human/cultural use  Like most of the other Units, only a small fraction of 
wetlands are associated with documented archeological sites within 500m, but this finding is assumed 
to largely underestimate the historic and current use by Indigenous communities, and primarily 
speaks to the lack of information available. For hydrologic performance, wetlands in the Nass Unit 
generally have a lower level of performance relative to other regions in terms of Flood Reduction 
Potential with less than half of the wetlands performing this function to some degree, and lower 
Water Purification Potential due to steeper terrain. 
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Nechacko/Fraser Unit Summary 
The Nechacko/Fraser Unit contains the highest number of wetlands in the SSAF study area (i.e., 
25,2011 documented wetlands, 168,802 Ha of wetlands (47.5%)).  Wetlands are located primarily in 
BEC zones: SBSmc2, SBSdk, and ESSFmc.  Wetlands in the Nechacko/Fraser Unit have relatively more 
pronounced stressors, such as a higher density of roads and higher percent of Equivalent Clear-cut 
Area within the nested watershed assessment units.  This unit ranks second with a relatively higher 
proportion of wetlands conserved through land-based conservation measures (e.g., parks, protected 
areas, ungulate winter range).  Despite the higher ECA, the quantity of Mature and Old Forests near 
wetlands generally conforms to target thresholds for landscape objectives; this is possibly because 
the threshold for the SBS zone is set lower due to a more frequent Natural Disturbance Regime. 
Approximately half of the wetlands are connected to fish bearing streams, and the remainder are 
within 5 km of a fish bearing stream.  Wetlands in this Unit are relatively accessible to settlements or 
close to roads for human/cultural uses.  Like most of the other Units, only a small fraction are 
associated with documented archeological sites within 500m, but this finding is assumed to largely 
underestimate the historic and current use by Indigenous communities, and primarily speaks to the 
lack of information available. For hydrologic performance, the Nechako/Fraser Unit has a slightly 
elevated level of performance relative to other regions in terms of Flood Reduction Potential and 
Water Quality Purification, likely attributed to the less mountainous terrain.  
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Skeena East Unit Summary 
The Skeena East Unit contains the second highest proportion of wetlands out of all wetlands in the 
SSAF study area (i.e., 14,2981 documented wetlands, 100,750 Ha of wetlands (27%)).  Wetlands are 
located primarily in BEC zones: SBSmc2, ESSFmc, and SBSdk.  Wetlands in the Skeena East Unit have 
relatively more pronounced stressors, such as a higher density of roads and higher percent of 
Equivalent Clear-cut Area within the nested watershed assessment units.  A relatively lower 
proportion of wetlands are conserved through land-based conservation measures (e.g., parks, 
protected areas, ungulate winter range). Slightly less than half of the wetlands are connected to fish 
bearing streams, and the remainder are within 5 km of a fish bearing stream. Wetlands in this Unit 
are relatively more accessible to settlements or close to roads for human/cultural uses.  Like most of 
the other Units, only a small fraction are associated with documented archeological sites within 
500m, but this finding is assumed to largely underestimate the historic and current use by Indigenous 
communities, and primarily speaks to the lack of information available. For hydrologic performance, 
the Skeena East Unit has a moderate level of performance relative to other regions in terms of Flood 
Reduction Potential, with slightly less than half of the wetlands performing this function; Water 
Purification function also perform moderately.  
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Skeena West Unit Summary 
The Skeena West Unit contains the third highest proportion of wetlands out of all wetlands in the 
SSAF study area (i.e., 6,7121 documented wetlands, 46,500 Ha of wetlands (12.7%)).  Wetlands are 
located primarily in BEC zones: ESSFwv, ESSFmc,SBSmc2, and ICHmc1.  Wetlands in the Skeena West 
Unit has relatively less pronounced stressors, such as a lower density of roads and lower percent of 
Equivalent Clear-cut Area within the nested watershed assessment units.  A significant proportion of 
wetlands are conserved through land-based conservation measures (e.g., parks, protected areas, 
ungulate winter range).  Slightly less than half of the wetlands are connected to fish bearing streams, 
and the remainder are within 5 km of a fish bearing stream.  Many of the wetlands in this Unit are 
relatively inaccessible to settlements and are far from roads for human/cultural uses.  Like most of 
the other Units, only a small fraction are associated with documented archeological sites within 
500m, but this finding is assumed to largely underestimate the historic and current use by Indigenous 
communities, and primarily speaks to the lack of information available. For hydrologic performance, 
the Skeena West Unit has a low level of performance relative to other regions in terms of Flood 
Reduction Potential with about a third of the wetlands performing this service.  

 
 

 
  



 
 

7 

State of the Value Report - Disclaimer 

The Skeena Sustainable Assessment Forum (SSAF) Wetland State of the Value Report (SOV) is the result 

of a collaboration between the Province and ten member Nations: Lake Babine Nation, Office of the 

Wet'suwet'en, Gitxsan Nation, Gitanyow Nation, Wet'suwet'en First Nation, Witset (Moricetown), Nee-

Tahi-Buhn, Skin Tyee, Hagwilget Village, and Gitwangak. This report is one section of a suite of products 

that assess and monitor the current state of wetlands in the SSAF study area (see Figure 2). The other 

sections of the SSAF wetlands program include the Wetland Ecosystem Services Protocol (WESP; Tier 2), 

Tier 1.5 assessment methods (see Introduction Section for further details), and Tier 3 wetland research 

conducted by Lake Babine Nation. Together, these other initiatives contribute to the validation of the 

indicators as presented in this report. The intention of this report is to broadly assess the pressures, 

impacts, and conditions of wetlands across the SSAF study area; the other three components of the 

{{!CΩǎ ǿŜǘƭŀƴŘǎ ǇǊƻƎǊŀƳ ŀǊŜ ƛƴǘŜƎǊŀƭ ǇƛŜŎŜǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ ƛǎ ƘŀǇǇŜƴƛƴƎ ƻƴ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ŀǘ ǘƘŜ 

individual wetlands level.  

The results presented here are intended to inform understanding of the stressors, sensitivity, and 

functioning condition of wetlands in the SSAF study area, and do not constitute specific management 

direction. Further research, such as the research undertaken by Lake Babine Nation, is needed to 

validate the indicator results as presented here and to determine next steps for management and 

conservation of wetlands.  

Information and data used in the development of this report are current to report initiation and are of 

the highest quality that was readily available.  

The SSAF Scientific and Technical Committee acknowledges the knowledge keepers and recognizes that 

further work is required to reflect the cultural importance of wetlands for food, social, and ceremonial 

value. A linked project Ψ/ǳƭǘǳǊŀƭ LƴŘƛŎŀǘƻǊǎ ŦƻǊ ǘƘŜ {ƪŜŜƴŀ 9ƴǾƛƻǊƴƳŜƴǘŀƭ {ǘŜǿŀǊŘǎƘƛǇ LƴƛǘƛŀǘƛǾŜΩ is 

providing a cultural lens to the SSAF Wetland program in the hopes of improving future state of the 

value reports for wetlands in the SSAF study area.   
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Skeena ESI Values 

Values are things that the people care about. Values are seen as important by the people, government 

of British Columbia, and First Nations for maintaining the integrity and well-being of the communities, 

economies, and ecological systems within the province. Skeena First Nations and the British Columbia 

provincial government have collaboratively identified five values of critical importance that provide the 

foundation of the Skeena Sustainability Assessment Forum (SSAF).  These values have been assessed to 

reflect the state of the values.  

The Skeena Region is delivering on the Cumulative Effects Framework with the SSAF. A Current 

Condition report reflects provincial policy on natural resource reporting through Cumulative Effects. This 

product is a Current Condition report, however, through the SSAF it has been collaboratively decided 

between the Provincial and First Nation partners to title SSAF tǊƻŘǳŎǘǎ ŀǎ ά{ǘŀǘŜ ƻŦ ǘƘŜ ±ŀƭǳŜέ ǘƻ ǊŜŦƭŜŎǘ 

the nature of the five chosen values. 

The five values of the SSAF are: 

 

Figure 1. Illustrative summary of the Skeena Sustainability Assessment Forum five values. Created by Colleen Stevenson from 
Four Directions Management Services. 
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1.  Introduction 

The Environmental Stewardship Initiative (ESI) is a true collaboration between the Province and First 
Nations in the northern areas of the Province. The collaborative approach that has been developed 
through ESI incorporates western science and Indigenous knowledge and is working towards shared 
principles in land management. ESI is intended to facilitate collaboration and trust between the parties 
ƛƴ ŀƴ ŜŦŦƻǊǘ ǘƻ ŜƴƘŀƴŎŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ŀƴŘ ǘƻ ŀŘŘǊŜǎǎ CƛǊǎǘ bŀǘƛƻƴΩǎ ƭƻƴƎ-standing 
concerns with stewardship of the land and cumulative effects in their traditional territories. The goals of 
the ESI are to collaboratively establish positive environmental stewardship legacies across the north by 
investing in four key areas:  

1) ecosystem assessment and monitoring;  
2) ecosystem restoration and enhancement;  
3) ecosystem research and knowledge exchange; and  
4) stewardship education and training. 

The Province and First Nations have developed and are implementing four Regional Stewardship 
Forums; Skeena, Omineca, North East, and North Coast. These forums identify and develop projects 
according to priorities in each area. A fifth working group ς the Governance Working Group (GWG) ς is 
responsible for ESI governance principles, decision-making, and a long-term operating structure. 

The Skeena Sustainability and Assessment Forum (SSAF) ς has a mandate to generate trusted data, co-
develop a monitoring and assessment framework, and use the results to inform natural resource 
management in the Skeena ESI area. The SSAF objectives are to:  

1) Design and implement projects that are aligned with the objectives of the ESI; 
2) Generate trusted, relevant, accessible information regarding the condition of values to inform 

the management and stewardship of natural resources; 
3) Inform and be informed by Indigenous Stewardship Projects (ISP); 
4) ¦ǎŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ {{!C ǘƻ ƛƴŦƻǊƳ ŦǳǘǳǊŜ tǊƻǾƛƴŎƛŀƭ ŀƴŘ {ƪŜŜƴŀ CƛǊǎǘ bŀǘƛƻƴǎΩ ƴŀǘǳǊŀƭ 

resource decisions; 
5) Build capacity for Skeena First Nations to lead in natural resource initiatives; 
6) Build capacity for Skeena First Nations to participate in natural resource initiatives (Skeena 

Sustainability Assessment Forum 2017). 

SSAF is composed of the Province and ten member Nations: Lake Babine Nation, Office of the 
Wet'suwet'en, Gitxsan Nation, Gitanyow Nation, Wet'suwet'en First Nation, Witset (Moricetown), Nee-
Tahi-Buhn, Skin Tyee, Hagwilget Village, and Gitwangak. The SSAF is comprised of a Project Team and a 
Science and Technical Committee (STC) with representation from the participating Nations and the 
Ministries of Environment and Climate Change Strategy (ENV) and Forests, Lands, and Natural Resource 
Operations and Rural Development (FLNRORD). The SSAF is also responsible for delivering Indigenous 
Stewardship Projects (ISPs) that directly support the objectives and elements of the SSAF. 

The five environmental values selected by the SSAF Project Team are: Wetlands, Grizzly Bear, Fish and 
Fish Habitat, Moose, and Medicinal Plants. Wetlands have almost universal cultural, ecological and 
economic significance (Gardner et al. 2018). Under phases 1 and 2 of the SSAF work plan, SSAF member 
Nations conducted First Nations community workshops and a conference to engage community 
members about local knowledge related to the SSAF values. Following these workshops, Four 
Dimensions Management Services provided an overview of what First Nation community members 
believe constitutes healthy wetlands, impacts and pressures, protection opportunities, and cultural uses 
(included below in Section 2.4). 

The SSAF is using a multi-scale approach to assessment and monitoring, and refers to these as Tier 1, 
Tier 1.5, Tier 2, and Tier 3. The coarsest scale is termed a Tier 1 assessment and is the subject of this 
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report. The Tier 1 assessment is a landscape scale approach using GIS layers, such as land cover or point 
source pollution, to provide an overview of a value under consideration by presenting metrics of 
function characteristics (e.g. connectivity) or threats (e.g. Mines). The other scale is termed a Tier 2 
assessment and is informed by field-based surveys of the condition (e.g. capacity to filter water) or 
pressures (e.g. land clearing adjacent to wetland) on values. Whereas the Tier 1 assessment provides a 
high-level overview of the entire SSAF area, the Tier 2 assessment provides detailed information that 
results from monitoring that is conducted at specific sites selected based on a combination of statistical 
design and identified importance (e.g. of high cultural or salmon value).  The intent of Tier 2 monitoring 
is to better understand the condition and pressures at a site level. This detailed information can then be 
extrapolated to the Tier 1 assessment to help with the interpretation of the information presented at 
the landscape level. The intermediate scale between Tier 1 and Tier 2 is Tier 1.5; this tier is used to 
better inform Tier 2 monitoring. The Tier 1.5 scale is used to evaluate wetlands, such that a wetland 
selected for Tier 2 monitoring is evaluated in more detail using remotely sensed data, such as satellite 
imagery and more detailed summary of the hydrological characteristics by evaluating the condition of a 
ǿŜǘƭŀƴŘΩǎ ŎŀǘŎƘƳŜƴǘΦ [ŀǎǘƭȅΣ ǘƘŜǊŜ ƛǎ ŀ ¢ƛŜǊ о ǿƘŜǊŜ ǘƘŜ ŦƻŎǳǎ ƛǎ ƻƴ ǊŜǎŜŀǊŎƘΦ CƻǊ ŜȄŀƳǇƭŜΣ [ŀƪŜ .ŀōƛƴŜ 
Nation undertook Tier 3 assessment of wetlands which included a more detailed evaluation of the 
ǿŜǘƭŀƴŘΩǎ ǿŀǘŜǊ ǘŀōƭŜ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ Piezometers. Over time, the learnings from Tier 3 can be 
incorporated into the Tier 1 and 2 assessments.  

Tier Data used How information is reported out 

Tier 1 GIS layers 
e.g. land cover type 

State of the Value (SoV) Reports 

Tier 1.5 Remotely sensed data, 
supplementary GIS 

analysis 

Internal reporting to inform Tier 2 site selection  

Tier 2 Data collected in the 
field through 

standardized methods 

Assists interpretation of SoV reports by adding 
specific context and on-the-ground 

understanding of the Tier 1 assessment results 
Tier 3 Site specific field-based 

data collection. 
Assists interpretation of SoV reports, and may 
provide insight into underlying causes of Tier 1 

and Tier 2 results  
 

The results of the Tier 1 analysis in this report are complementary to the other SSAF wetland projects in 
the Skeena Region (ERM 2016a, ERM 2016b, Fletcher and Adamus 2019, Morgan 2020a, Morgan 2020b, 
Gitxsan Environmental Services 2020, Fletcher 2020). SSAF Wetland program includes a Tier 1.5 
assessment method to provide more detailed information for specific wetlands that are being 
considered for field-based monitoring (Fletcher 2020). Skeena East ESI also has a Tier 2 monitoring 
component, termed the wetland functional assessment tool or Wetland Ecosystem Services Protocol 
(WESP; Fletcher and Adamus 2019, Morgan 2020b).  The intent of the WESP is to provide a relative 
score/value of a wetland that can be used, for example, to inform decisions related to the compensation 
offsets that would be required if the wetland is impacted from a development activity.  This can provide 
a market-based mechanism whereby the development may not proceed if the associated replacement 
costs of impacting a highly valuable wetland is too high.  The SSAF can use the Tier 1, Tier 1.5 and Tier 2 
methods and results to inform knowledge gaps, to identify further projects, and to better understand 
and communicate risks to wetland health from human impacts and climate change.  

The assessment and monitoring work done under the SSAF will support the setting of SSAF wetland best 
management practices.  This will enable: 1) clear direction to land and resource decision makers 
regarding appropriate trade-offs among economic and environmental values; 2) simpler assignment of 
priorities for research, monitoring or direct management intervention; and 3) assignment of local 
accountability for delivering specific wetland outcomes. Wetland objectives may include maintaining the 
range of wetland ecosystem services. Ongoing monitoring can be implemented to determine trends in 
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wetland health and responses to resource management and environmental change. See Figure 1 for the 
extent of the Study Area and the watershed groupings used to summarize wetland indicators. 
²ŀǘŜǊǎƘŜŘ ƎǊƻǳǇƛƴƎǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ǳǎƛƴƎ ǘƘŜ ./ DƻǾŜǊƴƳŜƴǘΩǎ CǊŜǎƘǿŀǘŜǊ !ǘƭŀǎ 5ŀtaset. 

This State of Values report focuses on the wetlands value.  Chapter 2 starts with an overview of 

wetlands and wetland classes and presents some of the basic summary information regarding their 

distribution within the Study Area (Figure 2).  Chapter 3 introduces the indicators that were developed 

to further assess the threats, functions, and benefits associated with wetland ecosystems.  Chapter 4 

provides a more detailed overview of each indicator and summarizes the results of the analysis. Chapter 

5 discusses some of the key drivers of the assessment.  Chapter 6 describes current monitoring activities 

that relate to wetlands in the region.  Finally, Chapter 7 investigates some potential next steps.  

 

Figure 2. Skeena Sustainability Assessment Fourm Study Area 
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1.1 Report Purpose 

The primary purpose of this report is to provide an overview of the current condition of wetlands in the 

SSAF area. It also provides recommendations for future Skeena ESI expenditures on wetlands and 

wetland monitoring, building on work already conducted (Fletcher and Adamus 2019, Morgan 2020a, 

Morgan 2020b, Gitxsan Environmental Services 2020, Fletcher 2020). Thirdly, the report, plus further 

investigation and analysis of the results by the Skeena ESI, is intended to help inform the array of 

resource management decisions that impact the conservation and management of wetlands in the SSAF 

Study Area, including but not limited to: research, inventory, and monitoring; wildlife use, role in 

watershed hydrology; land use including conservation; forest and range planning and practices; major 

project reviews and conditions; permit authorizations; and public education. This report will inform 

initial collaborative discussions among First Nations, Government, natural resource industries, and 

community stakeholders.  

1.2 Report Context and Content 

Wetland monitoring and assessment is carried out to understand the function, condition, and threats to 

wetlands.  

The SSAF looks to Indigenous knowledge to better inform the assessments through Indigenous 

Stewardship Projects (ISP) and Indigenous participation and leadership in the Science and Technical 

Committee. 

This SSAF report differs from Provincial Natural Resource Stewardship Monitoring and Assessment 

Report  or Cumulative Effects Framework (CEF) reports in several notable ways. Most importantly, the 

protocols and indicators driving this assessment were collaboratively modified or developed, reviewed, 

and agreed-upon by SSAF members. Secondly, this report is an example of enhancements made to 

Provincial CEF reports, such as the Aquatic Protocol, through incorporation of a regional, local as well as 

Indigenous knowledge. Thirdly, throughout this report, the SSAF has included SSAF-specific perspectives 

on each of the indicators, including a specific section on the cultural relevance of wetlands (see section 

2.4 below). 

This report provides a current condition report on wetlands.  The report uses an assessment 

methodology that examines wetlands using 16 indicators of current conditions. The assessment is based 

on 2018 data and methodology as outlined in the SSAF Wetland Landscape Level Assessment Procedure 

(Fletcher 2019). The focal area of this current condition report is the SSAF area; specifically, the 

boundaries of the Skeena ESI First Nations. 
This report includes: 

¶ an overview of wetland ecology, threats, First Nation and Government objectives and legal 

protection tools relevant to wetlands; 

¶ an overview of indicators and methods used to assess the current condition of wetlands in the 

Skeena ESI, including limitations of the assessment; 

¶ results for each indicator, including descriptive maps, interpretation of those maps, and links to 

further detailed maps and data; 

¶ a summary of the results and key contributing factors influencing the results;  

¶ a summary of other information on the current condition of wetlands in the Skeena; and 

¶ a summary of opportunities to enhance wetland functioning condition in the Skeena based on 

the results outlined in this report.  
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2. Wetlands Overview 

Wetlands are unique ecosystems that bridge the interface of terrestrial and aquatic realms of our 

landscape.  One of the most basic ways of describing them is that they are, very simply: lands that are 

wet.  Ecologists look for three ingredients to delineate a wetland: water, soil, and plants.   Water needs 

to be slightly above (up to 2 m), slightly below (within 0.3 m), or at the surface for a prolonged enough 

period throughout the year to affect the conditions of the two other ingredients: the soils and the 

plants.  When soils are inundated with water for a prolonged period, the soils exhibit characteristics 

that are different than their terrestrial counterparts.  Mineral soils often change color as the iron and 

manganese are chemically reduced throughout the soil matrix (i.e., the soil profile takes on a blue/grey 

or mottled appearance). When persistently inundated, organic soils build up because the lack of oxygen 

inhibits and slows down the rate of organic soil decomposition.    Plant communities are often also 

drastically different in wetlands, in comparison to their terrestrial counterparts, as they are composed 

of hydrophytic vegetation (i.e., water loving plants) (Warner and Rubec 1997). 

Within the BC Wetland classification system (which closely is modelled from the Canadian Wetland 

Classification System), there are five major freshwater wetland classes (Mackenzie and Moran 2004). 

Bogs are dominated by poorly decomposed organic soils built up by sphagnum moss.  Fens also have 

poorly decomposed organic soils, but sphagnum moss is less pronounced, and instead the plant 

community tends to be dominated by graminoid species - primarily sedges.  Since bogs and fens are 

often situated on thick layers of poorly decomposed organic soils they are commonly referred to as 

peatlands; and large tracts of peatlands are sometimes referred to as muskeg.  Marshes are defined as 

having non-woody emergent plants (e.g., cattails, sedges, grasses) with either well decomposed organic 

soils or inorganic soils.  Swamps, on the other hand, are characterized as having woody plants such as 

shrubs and trees that dominate the canopy, while their soils are similar to marshes (i.e., well 

decomposed organic soils or inorganic soils).  Lastly, shallow open water wetlands are characterized by 

the plant assemblage having floating or submerged aquatic vegetation.  The five wetland classes can 

further be categorized based on their unique plant associations (Mackenzie and Moran 2004).   

Variances in water depth, pH, seasonal fluctuations, climate, and nutrients can influence the type of 

wetland that develops on a site over time (Mackenzie and Moran 2004, Warner and Rubec 1997).   

Documented wetlands cover 4.3% of the of the SSAF Study Area; with a small footprint, these 

ecosystems are disproportionately important for the many values that they provide.    

The wetlands analyzed within this study were based on two BC wide datasets: the BC Freshwater Atlas 

(i.e., Wetlands Layer) and the Vegetation Resource Inventory (i.e., BCLCS Level 3 = W).  Prior to analysis, 

these two layers were merged, and any internal wetland boundaries were dissolved in order to treat 

these systems as wetland complexes.     

2.1 Wetland General Information 

There are a total of 56,709 documented wetland complexes, that total 383,740 hectares (1 hectare = 

100m x 100m), within the ESI Skeena East boundary.   Wetlands cover 4.3% of the land-base in the Study 

Area.  In this report watersheds are used to summarize information on wetlands. The SSAF contains 

parts of the Skeena, Nass, Coastal, Peace-Williston, Fraser-{ǘǳŀǊǘΣ ΨaŀƧƻǊ ²ŀǘŜǊǎƘŜŘ RegionsΩΣ ǘƘŜǎŜ ŀǊŜ 

further subdivided into Ψ²ŀǘŜǊǎƘŜŘ DǊƻǳǇǎΩΣ ǿƘƛŎƘ ŀǊŜ ŎƻƭƭŜŎǘƛƻƴǎ ƻŦ ǎƳŀƭƭŜǊ Ψ²ŀǘŜǊǎƘŜŘ !ǎǎŜǎǎƳŜƴǘ 

¦ƴƛǘǎΩ. Presenting wetland indicators by Watershed Group provides a summary of Watershed 

Assessment Unit or individual wetlands, detail on individual wetlands is available in the wetland 

assessment geospatial data set. As shown in Figure 2, the distribution of wetlands, within Major 

Watershed Groups, is more scattered and abundant to the east of the Study Area where the terrain is 
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relatively flatter in the Nechako, Stuart and eastern portion of the Skeena watershed.  On the other 

hand, wetlands are clustered primarily along valley bottoms and rivers further west where the terrain is 

more mountainous in the Nass, Coastal and western portions of the Skeena watershed.  

 

Figure 3. Distribution of wetlands (green polygons) within Study Area.  The watersheds depicted here are coloured by major 
watershed group: light yellow: Skeena; light blue: Nass; light green: coastal; light pink: Peace; light purple: Stuart; light grey: 
Nechacko; off-white: other Fraser tributaries. The Yellow Line represents the SSAF Study Area.  

 

Within the Study Area, the size of wetlands varies substantially with the majority being less than 2 

hectares in size (Table 1a).  Of note, two massive wetland complexes are greater than 1000 hectares in 
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size: a complex in the Sustut Watershed (3443 ha), and the other straddling Babine Lake and Babine 

River Watershed Groups (1471 ha).  

Table 1a. Wetland polygons by size class within ESI Skeena East Study Area. 

Hectares Count 

< 1 20937 

1 < 2 9754 

2 < 5  12300 

5 < 10  6483 

10 < 20  3831 

20 < 50 ha 2240 

50 < 100 ha 704 

100 < 250 346 

250 < 500 85 

500 < 1000 27 

1001 < 3444 2 

Total 56709 

  

As various First Nations work towards conserving wetlands within their traditional territories, Table 1b 

offers an overview of wetlands, in terms of both numbers of wetland complexes and their size (in 

hectares), by Watershed Groups and First Nation boundary.   The objective of developing this table was 

to display this information in a format which may be more relevant for individual Nations.    To simplify 

the report in terms of information dissemination, most of the remainder of this document displays 

information for the entire Study Area, but conducting subsequent analysis for a subset of the area, such 

as a specific First Nation territory is possible based on the datasets that were developed.  

Table 2 provides a breakdown of wetlands by biogeoclimatic classification and variant. Of note, most of 

the wetlands occupy the ESSFmc (53,069 hectares ~ 13.8% of wetlands by area within the Study Area), 

SBSdk (55,960 ~ 14.6%), and SBSmc2 (114,207 ~ 29.7%), with smaller percentages spread across the 

other zones and variants.   
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Table 1b. Wetland polygons by Nation and Watershed Group within the ESI Skeena East Study Area. 

  Witset 
Wet su wet en 

FN 

Gitxsan 
Hereditary 

Chiefs 
Lake Babine 

Nation Nee Tahi Buhn Skin Tyee Nation 
Office of the Wet 

suwet en 

Gitanyow 
Hereditary 

Chiefs Total 

Watershed Group 
Name 

Size 
(Ha) 

Count Size 
(Ha) 

Count Size 
(Ha) 

Count Size 
(Ha) 

Count Size 
(Ha) 

Count Size 
(Ha) 

Count Size 
(Ha) 

Count Size 
(Ha) 

Count Size 
(Ha) 

Count 

Babine LkP 1,089 97 1,552 131     36,967 4,029 405 39     1,717 156     37,949 4,220 

Babine Ri         14,518 3,203 19,001 3,040                 22,628 4,003 

Blackwater RiP                    1,384 54         2,442 194 

Bulkley Ri 19,052 2,879 15,180 2,116 957 160 7,452 848 8,426 1,033 5,890 814 24,285 3,541     26,120 3,779 

Cheslatta Ri     1,169 226         2,171 363 10,756 1,693 934 198     10,756 1,693 

Chilako RiP                     8,345 1,199         9,609 1,348 

Driftwood RiP         5,922 704 1,982 216                 7,314 887 

Euchiniko LkP                     10,272 1,003         16,725 1,707 

Euchiniko RiP                     5,785 604         6,341 692 

Firesteel RiP         2,876 255                     4,138 477 

Francois LkP 10,074 2,002 22,651 4,277     527 103 27,246 4,930 21,269 3,987 24,773 4,555     30,151 5,239 

Ingenika RiP         33 1                     33 1 

Kalum RiP 9 2     1,559 313                     2,438 384 

Khutze RiP                     106 15         129 23 

Kinskuch Ri                             4,083 747 4,083 747 

Kispiox Ri 217 64     6,052 1,673 22 5         4 6 1,624 313 7,365 1,957 

Kitimat RiP                                 3 4 

Kitlope RiverP                 156 19 2,744 214         2,761 224 

Kshwan RiverP                                 52 12 

LakelseP     2 2                         28 15 

Lw. Bell -Irving RiP         55 14                 335 69 916 170 

Lw. Dean RiP                 198 73 11,076 1,901         12,356 2,161 

Lw. Eutsuk Lk     91 20         11,527 1,515 14,699 2,051 57 7     14,699 2,051 

Lw. Nass RiP         57 28                 1,584 607 2,775 719 

Low.Nechako Res                 66 5 14,200 1,991         14,200 1,991 

Middle RiP             352 39                 798 124 

Mid. Skeena Ri         11,031 1,201                     11,031 1,201 

Morice Ri 14,184 2,435 13,720 2,386         10,023 1,620 14,183 2,434 14,182 2,434     14,184 2,435 

Nass Ri         1,725 610                 4,682 1,408 6,322 1,999 

Nechako RiP                     11,903 1,732         13,955 1,987 

Stuart LkP             2,328 337                 4,287 541 

Sustut RiP         8,102 794                     8,597 843 

Takla LkP             10,705 769                 12,579 921 

Taylor RiP         1,220 291                     1,220 291 

Tsaytis RiP                 102 5 399 60         412 64 

Up. Bell -Irving RiP         39 9                     168 21 

Up. Dean RiP                     489 81         794 160 

Up. Eutsuk Lk                 8,715 2,007 28,865 4,526 92 19     28,865 4,526 

Up. Nass RiP         4,085 919                     4,399 1,019 

Up. Nechako Res 8,597 1,934 6,738 1,390         13,620 2,966 13,787 2,995 13,003 2,827     13,787 2,995 

Up. Omineca RiP         239 1                     393 23 

Up. Skeena RiP         13,079 1,109                     14,705 1,267 

Up. Trembleur LkP             4,989 549                 5,795 614 

Zymoetz RiP 3,761 830 1,212 306 1,399 391         1,190 294 2,677 441     4,173 980 

TOTAL 56,983 10,243 62,315 10,854 72,948 11,676 84,326 9,935 82,655 14,575 177,342 27,648 81,726 14,184 12,308 3,144 382,481 56,709 

Explanatory notes:  Due to overlaps among Nation territories the totals in the two columns to the far right of the table represent totals for the Study Area, and are not the sums of the columns to the left. P = Only partial analysis conducted 
in Watershed where SSAF Study Area boundary bisects watershed polygon.  Lk = Lake, Lw = Lower, Ha = Hectares (100x100 meters), Mid = Middle, Res = Reservoir, Ri = River, Up = Upper 
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Table 2. Description of wetlands by biogeoclimatic zone and variant. 

BGC_variant Hectares (Ha) inside 
SSAF Wetland AU 

Count  Ha of Wetland Average Wetland Size 
(Ha) 

% of Wetland Cover with each 
BGC Variant  

BAFAun 742,884 54 263 4.9 0.04% 
BAFAunp 17,017 9 37 4.1 0.22% 
BWBSdk 1,785 15 36 2.4 2.02% 
CMAun 367,949 5 5 1 0.00% 

CWHms2 8,726 36 436 12.1 5.00% 
CWHvm1 72,096 124 745 6 1.03% 
CWHvm2 29,763 15 68 4.5 0.23% 
CWHwm 2,656 5 22 4.4 0.83% 
CWHws1 46,256 142 1,723 12.1 3.72% 
CWHws2 332,018 687 4,205 6.1 1.27% 
ESSFmc 1,061,114 9,790 53,069 5.4 5.00% 

ESSFmcp 206,730 509 2,742 5.4 1.33% 
ESSFmk 179,465 1,119 5,266 4.7 2.93% 

ESSFmkp 53,417 35 172 4.9 0.32% 
ESSFmv1 179,488 1,182 5,514 4.7 3.07% 
ESSFmv3 121,169 808 4,573 5.7 3.77% 
ESSFmvp 24,983 35 96 2.8 0.38% 
ESSFun 34,883 66 282 4.3 0.81% 

ESSFunp 54,032 2 3 1.5 0.01% 
ESSFwv 626,272 3,511 12,821 3.7 2.05% 

ESSFwvp 193,317 250 694 2.8 0.36% 
ESSFxv1 3,709 6 30 5 0.81% 
ICHmc1 497,371 2,795 12,164 4.4 2.45% 

ICHmc1a 
 

81 531 6.6 Null 
ICHmc2 294,728 1,001 7,298 7.3 2.48% 
ICHvc 130,541 663 3,813 5.8 2.92% 

MHmm2 350,294 1,215 4,206 3.5 1.20% 
MHmmp 287,317 103 295 2.9 0.10% 

MSxv 34,537 325 3,250 10 9.41% 
SBPSdc 15,888 189 1,357 7.2 8.54% 
SBPSmc 244,863 3,352 26,237 7.8 10.71% 
SBPSmk 17,535 188 1,133 6 6.46% 
SBSdk 884,364 7,196 55,960 7.8 6.33% 

SBSdw2 35,721 511 3,923 7.7 10.98% 
SBSdw3 156,906 1,021 8,479 8.3 5.40% 
SBSmc2 1,891,012 15,109 114,207 7.6 6.04% 
SBSmc3 260,692 2,579 27,027 10.5 10.37% 
SBSmk1 11 1 4 4.4 35.54% 
SBSun 2,368 3 32 10.5 1.35% 

SBSwk3 190,372 1,285 14,646 11.4 7.69% 
SBSwk3a 

 
25 117 4.7 Null 

SWBmk 118,486 595 5,969 10 5.04% 
SWBmks 86,386 53 235 4.4 0.27% 
(blank) 

 
15 56 3.7 Null 

Grand Total 9,859,123 56,709 383,740 6.8 3.89% 

 

2.2 Wetland Conservation Status ς Legal Framework  

Though the values, benefits, and functions of wetlands are understood, there is no current overarching 

provincial policy for their protection nor a standard for assessing and collecting data on wetlands. 

Instead, there are numerous Federal and Provincial Acts, as well as other land management directives, 

that use a siloed approach to manage or restrict activities pertaining to certain wetlands, at certain 

times of the year (ERM 2017). Below is a summary of the current framework of laws and regulations 

that pertain to wetlands as presented in the Skeena ESI Expert Workshop Backgrounder on Wetlands: 

Knowledge Summary Report by ERM Consulting Ltd (2017).  
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Federal Wetland Legislation  

Federally there are overarching laws that inadvertently protect wetlands in BC through the protection of 

other ecosystems or species. The Fisheries Act (1985), Migratory Bird Convention Act (1994), and Species 

at Risk Act (SARA; 2002b) are three such Acts that may inhibit certain activities if specific species use 

wetlands during their lifecycle.  As well, certain federal environmental review processes, such as the 

Canadian Impact Assessment Act (IAA 2019) may apply to wetlands in BC. Though this legislation exists, 

it is inconsistent, only applying to some wetlands, and does not provide overarching management 

directives (ERM 2017).  

Provincial Wetland Legislation  

There is no single provincial policy or legislation that provides protection or conservation measures for 

wetlands in BC. Instead, there are other acts or regulations that include provisions for specific types of 

wetland ecosystems or aspects of wetland function.  Provincial Acts such as the Wildlife Act (1996c), 

Riparian Areas Protection Act (2016), and Forest and Range Practices Act (2002a) are limited in the 

protections that they provide as they apply only to identified species or wetlands that are identified as 

providing functions. The Environmental Management Act (2003) has been used to protect wetlands in 

the province from deposition of waste through prohibiting the release of deleterious substances into the 

environment. The Mines Act (1996a) requires that wetlands must be mapped to a "suitable scale" in 

proposed mine sites and sampled beforehand to establish baseline metal levels (BC MEM 2016). The 

greatest measure for wetland protection at the Provincial level is the Water Sustainability Act (2016c) 

which has indirect protection measures for some wetlands (swamps, marshes, and fens as defined in the 

WSA) through the ecosystem services they provide and their connection to surface and groundwater 

systems (ERM 2017).  

Other Land Management Directives  

In addition to the few federal and provincial policies and regulations in place, wetlands are also 

managed through a variety of other directives, including: industry specific guidance, land or sustainable 

resource management plans, non-government organizations (NGOs) and best practices (ERM 2017). The 

province has developed best management practices (BMP) and guidelines to help industries comply with 

the relevant acts and regulations. This includes documents such as Wetland Ways (Cox and Cullington 

2009), BC Oil and Gas Commission (OGC) Environmental Protection and Management Guideline (BC OGC 

2017), and Health, Safety and Reclamation Code for Mines in British Columbia (MEM 2017). Land and 

Resource Management Plans (LRMPs), Sustainable Resource Management Plans (SRMPs), Strategic 

Land-Use Plan Agreements (SLUPAs) and Sustainable Forest Management Plans have been developed 

for regions in the SSAF Study Area. Though some of the plans have conservation priorities that have 

specified: wetlands, levels of retention around wetlands, and prohibited operations in wetlands, many 

were developed between 1998 and 2008 and need to be updated (ERM 2017). Still, these plans are used 

by local or regional governments, organizations, industries, and First Nations for planning purposes and 

are not legally binding. BMPs such as the Wetland Habitat Information Form for wetland data collection 

(in development by the BC Wildlife Federation) and Resource Roads and Wetlands: A Guide for Planning, 

Construction, and Maintenance (Partington et al. 2016) have been developed by NGOs to standardize 

data collection methods and reduce the impacts of activities that may affect wetlands.  
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The current laws and regulations in place to conserve wetlands are inconsistent, indirect and insufficient 

(Ecological Resolutions 2017, ERM 2017). The work conducted for this project highlights this 

management gap and works to address it. One of the outcomes of this project for the SSAF study area is 

a calibrated tool to compare wetlands in other areas at the Tier 2 level. This is something that could be 

conducted across the Province to better support an integrated policy for the protection of wetlands. If 

the location, benefits, functions, and threats of each wetland are understood, the province will be better 

situated to develop and implement an overarching policy for the conservation of wetlands. 

2.3 Threats to Wetlands 

Both at a global and North American scale, wetlands have been disappearing at a rapid rate.  In BC, 

wetland loss would have accelerated shortly after new settlers arrived in the early to mid-1800s 

(Biebighauser 2007, Boyle et al., 1997).  In developed areas of Canada, wetland loss ranges between 60 

to 98% (Bond et al. 1992).   Wetland loss may be relatively higher than other ecosystems as wetlands 

tend to have a greater abundance in flatter terrain and in valley bottoms where agriculture and other 

human developments are more prominent. Since 1970, approximately 35% of global wetlands were lost 

- a rate that is three times the loss of forests (Gardner and Finlayson 2018). Trends in wetland gains or 

losses are not specifically available for the SSAF Study Area.  In a recent analysis using Landsat data, no 

significant trends in total wetland loss or gain between 1984 and 2016 were reported for the Montane 

Cordillera and Pacific Maritime ecozones, which are larger landscape units that envelop the SSAF Study 

Area (Wulder et al. 2018). However, more localized impacts are documented or observable for wetlands 

within settled areas. The Town of Smithers, for instance, was developed on a forested wetland (Shervill 

1981), and many of the lands cleared for agriculture within the Bulkley Valley for instance show markers 

of wetland drainage from a simple review of satellite imagery. Anthropogenic and natural activities can 

both positively and negatively influence the extent and health of wetlands.  Figure 4, developed as part 

of the 2017 Environmental Sustainability Initiative (ESI) Steering Technical Committee (STC) Working 

Group Workshop (Eco-Logical Resolutions 2017), provides a conceptual model of how various human 

actions and natural phenomenon affect wetland functions. In addition to loss, there are many threats 

that can degrade the ecological health of a wetland site.  A few of the key threats to wetland loss and 

degradation are listed below. 
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Figure 4. Conceptual model for linkages between human activities/natural processes and wetland functions. 

Invasive Species 

Invasive plants and animals may outcompete and eventually displace native species.  According to the 

Invasive Species Council of BC, invasive species are the second largest threat to wetlands, after habitat 

loss.  The ESI Skeena Region is fortunate to have many of its wetland ecosystems still intact with 

relatively few problematic invasive species compared to other parts of the Province (e.g., South-western 

BC) (MOE 2015).  Exceptions are noted for parts of the SBSdk and along roadsides which have a greater 

abundance of invasive species relative to other areas within the Skeena region (FLNRORD 2015). Future 

development and climate change may increase the spread and distribution of invasive species (FLNRORD 

2015).   Disturbed soils due to development and construction activities are highly susceptible to invasive 

plant introductions (Lozon and MacIsaac 1997). Early detection and rapid removal is warranted for new 

introductions, as invasive species tend to highly competitive and spread relatively quickly (MOE 2015).    

Wetland and riparian associated plants that are currently on the Early Detection and Rapid Response 

(EDRR) list for the region include: Japanese knotweed (Fallopia japonica), Himalayan Balsam (Impatiens 

glandulifera), Himalayan Blackberry (Rubus discolor), Marsh Plume Thistle (Cirsium palustre), Purple 

Loosestrife (Lythrum salicaria), Yellow flag iris (Iris pseudacorus), Yellow floating heart (Nymphoides 

peltata), Yellow Loosestrife (Lysimachia vulgaris) (NWIPC 2020).   Reed Canary Grass (Phalaris 

arundinacea) is not on the list but is known to be problematic within wetlands in agricultural areas as it 

can dominate wetland habitats (Mackenzie and Moran 2004); it has been found along forest service 
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roads in remote areas of the Skeena region, introduced as a roadside revegetation mix (Personal 

observation).  

Resource Extraction and Roads 

Mines, forestry, pipelines, and transmission corridors are dominant economic drivers in the region but 

can also impact wetlands due to their footprint on the landscape. For example, industry specific water 

discharges, air emissions, and spills can degrade water quality in receiving waterbodies.  Extensive 

resource road networks in the region are one of the more ubiquitous impacts due to their broad 

distribution. Linear features, such as roads, pipelines, and other Right of Ways (ROW), can impact 

wetlands through their direct footprint or potential impacts to hydrologic regimes by disrupting surface 

and sub-surface flows. Fragmentation of the landscape increases human-pressure on remote areas, and 

other well documented threats (Boston 2016, Daigle 2010). Best practices for working in and around 

wetlands are available for practitioners in BC (e.g., Cox and Cullington 2009) and continue to be 

developed for the resource sector (DUC 2014).  

Climate Change 

Climate change can also affect wetlands by adding more stressors to the system such as range expansion 

of invasive species (Price and Daust 2016, Flanagan et al. 2014); shifting natural disturbance regimes, 

and increased sedimentation during extreme weather events (Pike et al. 2010). Wetlands that rely on 

surface water inputs are likely most at risk of drying (per comm. Greg Utzig, Bunnell et al. 2010).  Price 

and Daust (2020) recently examined the potential impacts to wetlands based on Climate Change 

scenarios within the SSAF Study Area.   Based on their analysis, which focused on potential drying 

indices (i.e., an index that combines forecasted models of precipitation as snow and summer heat 

ƳƻƛǎǘǳǊŜ ƛƴŘƛŎŜǎύ ǘƘŜȅΩǾŜ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǎƳŀƭƭ ǿŜǘƭŀƴŘǎ ƭŜǎǎ ǘƘŀƴ н ƘŜŎǘŀǊŜǎ ƛƴ ǎƛȊŜ ŀƴŘ ƴƻǘ ŀǎǎƻŎƛŀǘŜŘ 

with lakes are most at risk.  The authors further postulate that the potential for water loss will be most 

severe towards the south-east of the Study Area, as well as at lower elevations throughout the Study 

Area.   The percent of wetlands with a drying index greater than 8 (a relatively high chance of drying) will 

rise from 0.03% to 44% by 2055.   

2.4 Cultural Relevance of Wetlands to SSAF Nations  

Indigenous peoples in the Skeena Region have had a close relationship with wetlands for millennia ς and 

still do.  Among other benefits, wetlands provide access to clean water; a variety of edible and medicinal 

plants; access to wildlife harvesting; and offer non-consumptive benefits (e.g., areas of important 

spiritual significance).  It is of no surprise that many well-worn ancestral and current trails frequently 

pass by the edges of wetland sites.  Indigenous peoples often recognize that wetlands are inherently 

interconnected to the rest of the land; and they have thought of them as holistically intertwined with 

the mountains, forests, rivers, and lakes.   

During the Fall 2017 Skeena East ESI expert working group, three closely related themes were identified 

and highlighted as being important to participating First Nations:  

¶ Accessibility ς Nations need to continue to be able to physically access wetlands for cultural 

practices (e.g., gathering medicines); and younger generations need access and opportunities to 

learn more about their cultural history and connections to wetlands so that Nations can sustain their 

culture and practices.    
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¶ Harvest opportunities ς the abundance of resources (e.g., moose, medicines, berries) within 

wetlands need to be sustained and safeguarded in light of potential impacts such as berry harvesting 

pressures and landscape level impacts. 

¶ Wetlands need to remain intact and pristine for spiritual reasons, potency of medicines, and quality 

of harvested resources.  

            Source: Eco-Logical Resolutions 2017 

2.5 Linkages of Wetlands to other ESI Values 

Although wetlands occupy less than 5% of the study region, they are disproportionately important in 

terms of the ecological functions that they perform and the services they provide to wildlife and 

communities.   There are clear linkages between wetlands and the other Skeena ESI Values:   

Fish Habitat: Wetlands can help to clean water for downstream receiving bodies (i.e., streams & lakes), 

they can help to moderate and maintain stream flow, and may provide direct habitat structure for fish 

species (e.g., coho).  Not all wetlands preform all these functions, nor do they perform these functions 

at a similar magnitude, so as part of this State of Value (SOV) initiative, we have included a couple 

indicators from a geospatially available data ¢ƛŜǊ м ƭŜǾŜƭ ǘƘŀǘ Ƴŀȅ ƘŜƭǇ ƛƴŘƛŎŀǘŜ ŀ ǿŜǘƭŀƴŘΩǎ ǊŜƭŀǘƛǾŜ 

performance towards fish habitat (i.e., water purification capacity and proximity to 

documented/predicted fish habitat).  

Moose: Moose utilize wetlands for various aspects of their life cycle: thermal regulation, food, and 

visual screening are habitat requirements that wetlands offer (MacCracken et al. 1993).  A basic 

indicator included in this SOV report includes the relative availability of browse and screening for moose 

in wetland complexes.  

Grizzly Bear: Grizzly bears are associated with wetlands for a portion of their life cycle (Mackenzie and 

Moran 2004).   Grizzly bear adults and cubs can be found foraging on wetland plants (e.g., carex sp.) in 

early spring. Grizzly Bear critical habitat includes willow swamps and willow-sedge wetlands (where 

willow >20% cover) and skunk cabbage sites (CWHws2/11, ICHmc2/07, ICHmcI/06) (Gitanyow Land Use 

Plan 2016).  No indicator was specifically developed for grizzly bear at a Tier 1 level within this wetland 

SOV report, however the complimentary field work may provide an opportunity to identify high value 

sites. 

Traditional and Medicinal Plants: Participants in previous focus group sessions within the Skeena 

Region recognized there are many plants used for medicines and food that occur within wetland 

habitats (Ecological Resolutions 2017).  In consultation with expert ethnobotanist Nancy Turner, at least 

96 plant species were identified as riparian or wetland plants of cultural use to various Nations around 

BC (Fletcher et al.  2020).  Further work is needed to better understand the species that are of 

importance to SSAF Nations; it is possible that not all of these species were included within that list.   No 

indicator at a Tier 1 level specifically addresses traditional and medicinal plants, but complimentary field 

work may provide an opportunity to identify high value sites through a more thorough documentation 

of plant associations present within various wetlands within the region.  

Accessibility to wetlands was considered within this evaluation through ŀ ǿŜǘƭŀƴŘΩǎ ǇǊƻȄƛƳƛǘȅ ǘƻ 

communities and roads (indicator 4.16).  The quality of wetlands was considered based on its level of 

intactness (indicators 4.6 and 4.13)  
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3. Overview of Wetland Indicators 

Indicators within this report are divided into two spatial scales: (1) Watershed Level Analysis which 

provides summary information for wetlands within a particular Watershed Assessment Unit; and (2) 

Documented Wetland Analysis which provides summary statistics for each wetland complex 

documented within the Study Area.  Information for both types is rolled up into Watershed Groups for 

ease of reporting and to provide a more comprehensive overview.    

In addition, indicators are broken down into several groupings: (1) Stressors - that document potential 

threats to wetland and watershed health; (2) Functions ς ǘƘŀǘ ŘƻŎǳƳŜƴǘ ŀ ǿŜǘƭŀƴŘΩǎ ǊŜƭŀǘƛǾŜ ŎŀǇŀŎƛǘȅ ǘƻ 

perform a function (e.g., flood attenuation, water purification); and (3) Value/Benefit ς ŀ ǿŜǘƭŀƴŘΩǎ 

relative value from an anthropocentric or societal perspective in terms of the services that a wetland 

provides (e.g., distance to community or stated community value).  Table 3 provides an overview of the 

Wetland Indicators.  

Table 3. Overview of wetland indicators with descriptor. 

Indicator Descriptor 

Tier 1: Watershed Level Analysis 
Stressor: Equivalent Clear-Cut Area 
 

Percent of total area of a watershed assessment unit (i.e., smaller than 
Watershed Group Unit) that is considered comparable to a clear-cut forest.   

Stressor: Point Source Pollution 
 

Number of Point Source Pollutants within a watershed assessment unit. 

Stressor: Road Density within 
Watershed 

Length of road divided by the area of a watershed assessment unit 
(km/km2). 

Tier 1: Documented Wetland Analysis 
Stressor: Road Density within 100m of 
wetlands (km/km2) 
 

Percent of wetlands, by major watershed group, with high, medium, and 
low road density (km/km2) within a 100m buffer area around documented 
wetlands.   

Stressor: Road Density within 2 km of 
wetlands (km/km2) 
 

Percent of wetlands, by major watershed group, with high, medium, and 
low road density (km/km2) within a 2 km buffer area around documented 
wetlands.   

Stressor: % Natural/Semi-Natural 
within 2 km 
 

Percent of wetlands, by major watershed group, with high, medium, and 
low percent natural/semi-natural habitat within 2 km of documented 
wetlands. 

Function: Hydrologic Support: Flood 
Reduction Potential  
 

Percent of wetlands, by major watershed group, with high, medium, and 
low capacity for a wetland to retain water and mitigate flood events based 
on landscape position. 

Benefit: Hydrologic Support: Flood 
Reduction 
 

Percent of wetlands, by major watershed group, with high vs low relative 
importance of a wetland to mitigate flood events based on documented 
downstream values (e.g., fish-habitat and human infrastructure). 

Function: Water Purification Percent of wetlands, by major watershed group, with high, medium, and 
low capacity to clean water based on landscape position.   

Benefit: Water Purification Percent of wetlands, by major watershed group, with high vs low relative 
importance of a wetland to clean water based on documented downstream 
values (e.g., fish-habitat and human infrastructure) or upstream threats.  

Function: Aquatic Life Support (Fish) 
 

Percent of wetlands, by major watershed groups, with relatively high, 
medium, and low fish habitat value based on proximity to documented fish 
habitat.  

Function: Wildlife Habitat: Availability 
of Moose Forage and Screening 

Percent of wetlands, by major watershed groups, identified with potential 
high forage value for moose. 
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Function: Wildlife Habitat: Connectivity   
 

Percent of wetlands, by major watershed group, that sufficiently contains 
mature and old growth forest habitat within a 2 km buffer.  

Function: Wildlife Habitat: 
Management Areas 

Percent of wetlands, by major watershed group, that are provided a greater 
level of protection based on ownership (e.g., conservation lands), 
management regime (e.g., park) or special provisions (e.g., ungulate winter 
range). 

Benefit: Cultural Value: Archeological 
Records or Identified Wetland of 
Significant to Communities 

Percent of wetlands, by major watershed group, that are within 500 m of a 
documented or potential archeological site.  

Benefit: Cultural Value: Accessibility 
 

Percent of wetlands, by major watershed group, that are more, moderately, 
or less accessible to settled areas for the purpose of acquiring a provision of 
services (e.g., harvesting traditional medicines).   
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4. Assessment Results for Each Indicator 

This section provides assessment results for both the watershed level analysis (Indicator 4.1 to 4.3), and 

documented wetland analysis (Indicator 4.4 to 4.16).  Each indicator is in a subsection which begins with 

an indicator description to provide a rationale for the indicator and provides the data sources.  An 

interpretation key is provided to help the reader better interpret the content of the output. References 

or rationale for the indicator and associated thresholds are provided. A commentary section is included 

that provides a narrative and discusses the implications of the assessment results.  The output of the 

assessment results for the indicators are displayed as tables and/or figures.  To streamline the flow of 

this document, the full methodology for preparing the GIS analysis is provided within Appendix B. 

Disclaimer: Due to the nature of a Tier 1 mapping project and the associated data availability and model 

development, numerous assumptions are inherent to this assessment. The data is constrained by 

possible omissions and errors and may not accurately reflect true conditions on the ground.   The 

impacts or issues highlighted within this analysis help to flag possible wetlands or watersheds of 

concern, but will typically require further investigation/analysis (such as Tier 1.5, Tier 2, or Tier 3 

assessments) prior to taking specific management actions.  

Watershed Level Analysis 

4.1 Stressor: Equivalent Clear-Cut Area 

Indicator Description:   

The Equivalent Clear-cut Area (ECA) is a common metric to summarize cumulative watershed effects 
that combine various land disturbances and forest regrowth and equates them to the άproportion of the 
watershed that responds hydrologically as a clear-Ŏǳǘέ (Winkler and Boon 2017). Regrowth of vegetation 
is taken into account, by setting ECA = A x (1-HR), where A is the area disturbed, and HR is the hydrologic 
recovery since disturbance.  Disturbances in a watershed such as main roads or areas permanently 
converted to non-vegetated uses have a ECA of 100% and a HR set to 0, whereas forest regrowth would 
increase the hydrologic recovery over time.  At a watershed scale, ECA provides a broadly accepted 
measure of threats to the potential for flash flooding, erosion, transport of sediments, and landscape 
connectivity for wildlife (Porter et al. 2017).   The data used for this analysis were pulled from 
Agriculture, Disturbance History of Wildfire, Disturbance History of Logging, Burned Area, and Cut block 
data sources (please see Appendix B for more detail). 

Interpretation Key:  

 < 15% (low); 15-20% (moderate); > 20% (high)  

Reference: 

Thresholds in available literature for ECA were reviewed by the SSAF Science Technical Committee and 

conservatively selected based on a precautionary principle (PSF 2013, Porter et al. 2014) 

Commentary: 

The Equivalent Clear-cut Area of Watershed Assessment Units tends to be higher towards the south and 

east of the Study Area.  This area corresponds with a greater population densities, more active 
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agriculture and forestry sectors, as well as more frequent natural disturbances (e.g., stand initiating 

events such as fires that are typical for the Sub-Boreal Spruce biogeoclimatic zone).  A higher ECA may 

contribute to greater incidence of flash flooding, increased erosion, and habitat fragmentation (Porter et 

al. 2019).   Due to the anticipated increase in flashy stream flows and habitat fragmentation, wetlands 

within south east portion of the SSAF area may serve a greater relative importance to both society and 

ecosystem function in terms of their ability to attenuate flood events, moderate stream flows, filter 

water, serve as fire breaks, and provide refuge for wildlife.   

Assessment Results: 

 See Figure 5 
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Figure 5. Indicator 4.1 Equivalent Clear-cut Area (ECA) Indicator. ECA within Watershed Assessment Units colour coded as High 
(Orange >20% ECA), Medium (Yellow <20% & >15% ECA), and Low (Green <15% ECA). 
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4.2 Stressor: Point Sources for Pollution 

Indicator Description:  

Point sources for pollution can include: contaminated sites, mines, mineral tenures (identifying future 

sites of point source).  These can present a risk to downstream wetlands which may lead to elevated 

levels of metals, nutrients, changes in pH, and other toxins.   Point sources for pollutants are derived 

from a combination of the following datasets: MOE Authorization Database; Notice of Work Mineral 

Tenure (Provincial BCGW); Mineral, Placer, and Coal (MTA) Tenures (Provincial BCGW); and Remediation 

Sites ς Contaminated (Provincial BCGW). 

Interpretation Key:   

The number of point sources for pollutants per watershed assessment units are binned into a few 

categories with 0 (dark green), 1 (mid-green), 2 (light green), 3-4 (yellow), 5-10 (orange), >10 (red) 

Reference:  

Since the relative impact of a point sources for pollutants could vary substantially, thresholds are not 

established at this level of analysis .  Instead the number of point source pollutants were binned into 

number per watershed assessment unit to help flag watersheds that may be at risk (Porter et al. 2019).  

Commentary:  

The distribution of point sources for pollutants is scattered, with higher concentrations in the north-

west, center, and south-east of the Study Area (Figure 5). Nearly 29% of wetlands within the SSAF Study 

Area are in Watershed Assessment Units with at least one point source for pollutants (Figure 6).  Point 

sources for pollutants are higher in watershed assessment units with settlements, and current or 

potential mining activities (i.e., mineral tenures).  Water quality within wetlands in these watersheds 

may be, or become, compromised relative to other watershed units.  The relative risk associated with 

the point sources for pollutants was not explored within this study, therefore a single point source for 

pollutants may pose a greater or smaller risk (Porter et al. 2019). 

Assessment Results:  

See Figures 6 and 7 . 
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Figure 6. Map of number of point source pollution within Watershed Assessment Unit, where 0 (dark green), 1 (mid-green), 2 
(light green), 3-4 (yellow), 5-10 (orange), >10 (red). 
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Figure 7. Bar graph of number of source points for pollutants and the number of impacted wetlands. 

4.3 Stressor: Road Density within the Watershed 

Indicator Description:  

The density of roads is commonly used as a proxy for potential stressors within a landscape context and 

is frequently a metric in cumulative effects frameworks (Salmo Consulting Inc. et al. 2003) For example, 

an increase in roads typically leads to increases in: invasive species presence and movement, human 

recreation and hunting pressure, fragmentation of wildlife habitat, and risk of erosion (Boston 2016, 

Daigle 2010, Trombulak and Frissell 2000). In resource sector areas, roads can directly pose one of the 

greatest threats to wetlands as they can disrupt surface and shallow groundwater flows (per. comm. 

Tom Biebighauser 2018, Partington et al. 2016).  Roads can either cause the development of wetlands 

upstream by flooding upstream areas, or remove water from downstream wetland sites.   

Roads ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǇǊƻǾƛƴŎŜΩǎ /ƻƴǎƻƭƛŘŀǘŜŘ wƻŀŘǎ ƭŀȅŜǊ ǿƘƛŎƘ ŎƻƳōƛƴŜǎ 5w!Σ ¢wLaΣ 

FTEN, OGC, and RESULTS in-block roads layers.  

Interpretation Key:   

<0.4 km/km2 (low); 0.4 ς 1.2 km/km2 (moderate); > 1.2 km/km2 (high) (PSF 2013, Porter et al. 2014) 

Reference: 

Thresholds for road densities in watersheds were reviewed by the SSAF Science Technical Committee 

and conservatively selected based on a precautionary principle from available literature sources (PSF 

2013, Porter et al. 2014) 

Commentary 

Many watersheds, especially in the central and south-east sections of the SSAF Study Area contain a 

high density of roads (>1.2 km/km2).  Higher road densities coincide with more populated communities 

and forest service roads.  Road density is lowest in the extreme north (e.g., Upper Nass, Middle Skeena, 
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and Upper Skeena River watershed groups,) and south of the study area (Kitlope River, Lower Dean 

River, and Upper Eutsuk Lake watershed groups).    

Assessment Results:  

See Figure 8 
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Figure 8. Map Road Density of Skeena regions, where green represents Low Density (<0.4 km/km2); yellow represents Moderate 
Density (0.4 ς 1.2 km/km2); orange represents High Density (>1.2 km/km2). 


































































































































































































































