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For more information, please contact:  
 
Karen Hamre 
Protected Areas Strategy Managing Director 
867-873-6717 
 
or 
 
Evelyn Gah, GNWT Environment and Natural Resources 
Protected Areas Strategy GIS Analyst 
867-873-7516 
 
 
 
The results presented here are driven by the data and criteria described in 
this report and it is recommended that they be interpreted as such.  As new 
and updated data become available, this information should be included so 
as to continually improve upon the results presented here. 
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1.0  Background 
 
 
With the release of the second public draft of the Sahtu Land Use Plan, the 
Protected Areas Strategy (PAS) Science Team has done an analysis to assess 
the contribution of the Sahtu draft conservation zones to meeting ecological 
representation. This paper provides a brief description of the analysis methods 
and a summary of the ecological representation results. 
 
 
Protected areas should be established in multiple locations across a region in a 
way that ensures as many species, communities, landscapes, processes, and 
features of interest are protected as possible (Noss 1992; Noss and Cooperrider 
1994; Wiersma et al. 2005). 
 
 
Contemporary systematic conservation planning efforts typically employ four 
complementary types of information to build robust representative protected 
areas networks: 
 

1. Coarse filter ecological representation analysis (terrestrial and freshwater): 
representation of a diversity of landscape features such as soil types, 
geology or landforms as well as vegetation types and climate and 
representation of aquatic features.  

 
2. Fine Filter ecological representation analysis: representation of special 

features that are unique, rare or sensitive areas or species  
 

3. Focal species analysis: inclusion of key wildlife habitat areas 
 

4. Connectivity and ecological processes analysis: the land surrounding 
protected areas needs to be managed to support long-term ecosystem 
processes and connectivity. In the Sahtu, much of this aspect of 
conservation science rests with regulators and special management 
conditions in the land use plan. 

 
This paper provides information on the terrestrial and freshwater coarse filter and 
the fine filter ecological representation analyses done by the PAS Science Team. 
 

1.1. What is Ecological Representation? 
 
 
In both the terrestrial and freshwater realm, species distributions are largely 
determined by environmental factors such as climate, soil, and lake 
characteristics. Therefore, protecting samples of broad landscape and habitat 
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variations in each ecoregion of the NWT ought to help protect the majority of 
species without having to consider those taxa individually (Noss and Cooperrider 
1994). In this way, the coarse filter representation analysis acts as a surrogate 
for the nearly impossible task of identifying areas that capture the full diversity of 
plant and animal species within an ecoregion. This type of analysis is referred to 
as a “coarse filter” representation analysis, because it is done at a coarse scale. 
 
However, some species and significant or unique ecological features may not be 
captured by the coarse filter approach. Therefore, it becomes necessary to target 
these features individually to ensure they are represented. This type of analysis 
is often referred to as a fine filter representation analysis and it involves the 
addition of more detailed information where it exists. 
 
Many conservation scientists have recommended using the coarse filter and fine 
filter approaches together as a way to better represent the full biodiversity of a 
region.  
 
 

1.2. Why is Ecological Representation Important? 
 
Ecological representation is an important part of conservation planning. 
Incorporating ecological representation into the Sahtu Land Use Plan will help 
the Plan achieve its conservation goals because:  

• Conserving a little of everything on the land helps to make sure that 
habitats for all the plants and animals exist as development proceeds.  

• Having a healthy variety of habitats – including both common and unique 
habitats – will help maintain healthy wildlife populations and will help 
maintain ecological processes.    

• Protecting ecologically representative areas will help the land adapt to 
climate change.  

• Representative areas without development can make good monitoring 
areas (benchmarks) that can be compared to areas with development to 
measure environmental change. 

 
1.3. Ecological Representation of the Sahtu Land Use Plan 

 
The Draft Sahtu Land Use Plan’s first goal is to “keep the land and water clean 
and healthy for future generations”.  An approved land use plan can contribute to 
this goal and to ecological representation by protecting land in conservation 
zones, and by regulating development activities in other zones.  The PAS 
Science Team is providing an additional piece of information on ecological 
representation for the Board’s consideration. 
 
The PAS Science Team conducted three analyses to determine the contribution 
of Conservation Zones and Protected Area Initiatives in Draft 2 of the Sahtu Land 
Use Plan to ecological representation: 
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1. Terrestrial Coarse Filter Representation Analysis (See Section 2.1, pg. 7) 
2. Freshwater Coarse Filter Representation Analysis (See Section 2.2, pg. 

14) 
3. Special Features (fine filter) Representation Analysis (see Section 2.3 pg. 

18) 
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2.0  Ecological Representation Analysis 
 
 

2.1. Terrestrial Coarse Filter Representation Analysis 
 

2.1.1. What is Terrestrial Coarse Filter Ecological Representation 
Analysis? 

 
A terrestrial coarse filter analysis seeks to protect biodiversity by using relatively 
coarse-scale data that are thought to be good surrogates for biodiversity (e.g. 
physical factors such as soils, elevation, climate, and vegetation). Such an 
analysis identifies options for protecting a variety of physical features across the 
landscape. The idea is that by protecting samples of a variety of environmental 
variables, there is an increased chance of protecting the majority of species 
types within a region. Complete details and theory behind the method can be 
found on the PAS website prepared by the PAS Science Team. 
 
 

2.1.2. Methodology for Terrestrial Coarse Filter Ecological Representation 
Analysis 

 
The PAS Science Team developed a method to assess ecological representation 
based on the best practices in conservation planning, adapted to fit the context of 
the NWT.  It uses a computer program called 'Marxan' to analyze digital spatial 
data of landscape features that are thought to be good surrogates for 
biodiversity.  Marxan is a site selection software that helps to identify areas 
where examples of all the different landscape features can be represented. This 
is a common and well-accepted method. When combined with information on key 
species habitats and special areas, this approach is a good way to represent the 
biodiversity of a region (Hunter 1991, Noss and Cooperrider 1994, Noss 1996, 
Kirkpatrick and Brown 1994, Kintsch and Urban 2002, Groves 2003). 
 
The best available information for the NWT was looked at, and the following 
three landscape features were chosen to use ( 
Figure 1): 
 

 Land Cover Types (e.g. spruce, tall shrubs, emergent (wetland) 
vegetation) – because plants reflect small-scale variations in landscapes 

 Landscape Units (areas with a particular type of surficial geology, soil 
and terrain) – because these help determine what plants will grow there 

 Physiographic Units (areas defined by elevation, slope, aspect, regional 
climate, and broad landform types) – because these physical factors 
influence plants and animals 
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Figure 1: Example of the information layers used to represent landscape features. From left to 
right: Land Cover Types, Landscape Units, and Physiographic Units. 
 
 
Marxan selects areas to represent samples of all the different landscape features 
within each ecoregion. Ecoregions are relatively large geographic areas defined 
by similar climate, vegetation, geology, and other ecological patterns. Some 
ecoregions cross political boundaries. For example, ecoregion 51 occurs in the 
Sahtu, Dehcho and Gwich’in regions. Therefore, information from other regions is 
included when analysing representation in the Sahtu ecoregions. 
 
Marxan identifies options for areas that represent the landscape features 
efficiently, using the smallest amount of land possible. Goals are set for how 
much of each feature should be represented. We set goals such that more of the 
small and rare features are represented because they may be more vulnerable to 
natural and human disturbance. Since there can be many different ways to 
represent the landscape features, we run Marxan 100 times and then combine all 
100 results into one map. 
 
 
 

2.1.3. Study Area 
 
The Marxan representation analysis was conducted for an area larger than the 
Sahtu Settlement Area as all of 13 of the ecoregions falling wholly or partially 
within the Sahtu were included in their entirety (Figure 2).1 Thus, parts of the 

                                            
 
 
 
 
1 Please note that ecoregion 36 (Coronation Hills) and 68 (Coppermine River Upland) were not 
included in the analysis as only small parts of these ecoregions extend into the Sahtu. 
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Dehcho Region, the Gwich’in Settlement Area, the Inuvialuit Settlement Region, 
and the Wek’eezhi Co-management Lands were included in the analysis 
because they share ecoregions with the Sahtu.   
 
The total area of the ecoregions included in the analysis (excluding the area of 
Great Bear Lake) is 43,173,300 ha.  The size of the Sahtu settlement area 
(excluding the area of Great Bear Lake) is 25,377,700 ha. 

 
Figure 2: Ecoregions wholly or partially within the Sahtu Settlement Area. 
 
 

2.1.4. How to Interpret the Results 
 
 
Figure 3 shows only one option for achieving ecological representation in the 
Sahtu ecoregions. There may be other configurations to achieve ecological 
representation, although perhaps not as efficiently as those presented here. 
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The salmon orange areas on the map are areas that we forced Marxan to 
choose. Forcing Marxan to choose areas is referred to as “locking areas into the 
analysis”. For this analysis we “locked in” not only the Sahtu existing and 
proposed protected areas and draft Land Use Plan conservation zones, but also 
the draft Dehcho Land Use Plan conservation zones, the Gwich’in Land Use Plan 
conservation and heritage conservation zones, and existing protected areas and 
PAS proposals in the Dehcho, Gwich’in, Inuvialuit and Wek’eezhii in the 
ecoregions shared with the Sahtu. These areas are either already protected or 
the PAS Science Team assumed that they will be protected and will likely 
contribute to meeting ecological representation goals. 
 
“Locking” areas into an analysis allows us to see what additional areas would be 
needed for full representation. 
 
The white areas on the map are areas that were excluded from selection 
(referred to as “locked out” of the analysis). Areas excluded here are the 1km 
wide proposed Mackenzie Gas Project Corridor, oil and gas leases (production 
licences and significant discovery licences - status January 2009, the most 
recent data available at the time of this analysis) and active mineral leases 
(status June 29, 2009).  This doesn't mean that these areas have no 
conservation value, but they are existing third party interests that aren’t usually 
counted on for ecological representation, unless there are unique features that 
can't be found elsewhere in the study area. Large waterbodies such as Great 
Bear Lake were also “locked out”.  
 
The red areas on the map were selected almost every time Marxan was run (90-
100 times out of 100). They are the "most important" areas for representation in 
this scenario. They may contain a feature that can’t be found anywhere else, so 
Marxan has to select those areas in order to get full representation. Or, they may 
be areas that have a diverse combination of features so that many features can 
be represented here is a small area, which allows the representation goals to be 
met in a very efficient manner. In either case, these areas are generally 
considered to be rare, relative to the surrounding area. It is possible to look in 
detail at a specific area and find out exactly why it was chosen (see Appendix I). 
 
The dark green areas were chosen 30 to 89 times out of 100. This means that 
the landscape features within them occur more frequently and can be found in 
other places in the ecoregion. These areas are “important but more ‘flexible’", 
since more than one configuration of dark green areas could contribute to 
meeting representation goals. 
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Figure 3: Terrestrial coarse filter representation in ecoregions falling wholly or partially within the 
Sahtu Settlement Area. 
 
 
The pale green areas were chosen the least often. They are "less important" 
areas because they contain relatively common features, and they are the least 
efficient places for ecological representation. However, they still have value and 
can contribute to representation. As well, the overall concept of ecological 
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representation (protecting a bit of everything, but not all of everything) assumes 
that the pale green areas will be managed to retain some ecological value. 
 
The map in  
Figure 3 only shows one scenario. The best way to use Marxan is for exploring 
different options for ecologically representative areas since there can be many 
different ways to get full representation. As decisions are made about which 
areas to protect or which areas to develop, the ecologically representative areas 
selected will change. As different options are explored, it is important to 
remember that protecting both the “most important” areas (red) and a selection 
of “important, but more flexible” areas (dark green) is necessary for full 
representation of landscape features.  
 
The ecological representation analysis helps to identify places where a diversity 
of features can be represented on the landscape. It is one additional piece of 
information that can help improve the Draft Sahtu Land Use Plan. 
 
 

2.1.5. Results 
 
 
1. How well do the existing and proposed protected areas and draft 

conservation zones in the Sahtu contribute to getting full ecological 
representation in the ecoregions that are wholly or partly within the Sahtu 
Settlement Area (the study area)? 
 
A. The analysis found that the existing and proposed protected areas and 

conservation zones in the study area fully represent 48% of all landscape 
features. 

B. In the Sahtu Settlement Area 32% of the land is represented in existing 
and proposed protected areas and conservation zones. 
 
 

2. How could adding the "most important" or “irreplaceable” areas selected more 
than 90 times out of 100 improve achieving ecological representation in the 
study area? 
 
A. The analysis found that if the most important areas were added to the 

current and proposed protected areas and conservation zones in the study 
area, this would fully represent 60.7% of all landscape features. 

B. In the Sahtu Settlement Area this would mean representing 33.5% of the 
land in existing and proposed protected areas and conservation zones. 
Thus, if the SLUPB considered incorporating irreplaceable features into its 
proposed conservation zones, it would only require an additional 1.5% of 
the land in the Sahtu Settlement Area and would provide a substantial 
contribution towards achieving representation of landscape features. 
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3. What additional area is needed to achieve full representation of landscape 

features in all Sahtu ecoregions? 
 
A. The analysis found that by adding the representative areas selected more 

than 30 times out of 100 to the current and proposed protected areas and 
conservation zones in the Sahtu ecoregions, 98.7% of all landscape 
features would be represented. 

B. In the Sahtu Settlement area this would mean representing 40.4% of the 
land in existing and proposed protected areas and conservation zones. 
Thus, if the SLUPB were to consider reviewing conservation zones to 
include areas selected 30 to 89 % of the time, they would contribute to 
meeting nearly full ecological representation and would require and 
additional 8% of the land in the Sahtu Settlement area (over and above 
the 1.5% added for the irreplaceable features. 

 
 
A summary of these results can be seen in Table 1 below. 
 
 
Table 1: Marxan analysis results for three scenarios: Scenario 1 includes existing and proposed 
protected areas and conservation zones; Scenario 2 includes these areas plus areas selected 90-
100% of the time by the model (red areas); and Scenario 3 includes all the areas from Scenario 2 
plus the areas selected 30-89% of the time by the model (green areas). 

 
Scenario 

 
Study Area 
Goals Met  

 
Sahtu Land Needed  

 

 
Sahtu Land Needed  
(% of total Sahtu) 

1 48.0% 8,118,300 ha 32.0% 
2 60.7%        8,508,000 ha 33.5% 
3 98.7%      10,258,900 ha 40.4% 

 
 
 

2.1.6. What these results mean for the Sahtu Settlement Area 
 
As mentioned earlier, the analysis was conducted for a larger study area than the 
Sahtu Settlement Area alone because the PAS aims at ecological representation 
within ecoregions rather than within specific political boundaries. Thirteen 
ecoregions that occur wholly or partially within the Sahtu Settlement Area were 
included in the analysis. The Sahtu Settlement Area shares all of these 
ecoregions except the Colville Hills and Grandin Plains ecoregions with the 
Gwich’in, Dehcho, Inuvialuit and/or Wek’eezhii regions.  To evaluate the 
contribution of the Sahtu Settlement Area on its own, the draft Sahtu 
conservation zones, existing and proposed protected areas, and the red and dark 
green areas from the analysis that show up within the Sahtu Settlement Area 
boundaries were calculated as percentages of the land within the Sahtu 
Settlement area (excluding the area of Great Bear Lake) only.   
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Important note:  In stating these numbers specifically for the Sahtu Settlement 
Area, the assumption is being made that the other political jurisdictions in the 
study area will also add the areas selected by the Marxan site selection software 
to conservation zones and protected areas.  For ecoregions that the Sahtu 
shares with other jurisdictions, some representative areas will need to be 
conserved within the Sahtu Settlement Area, and some representative areas will 
need to be conserved outside of the Sahtu in order to achieve full ecological 
representation for those ecoregions.  This demonstrates the shared responsibility 
that different political regions have in contributing to conservation and protecting 
biodiversity. 
 

 
2.2. Freshwater Coarse Filter Representation Analysis 

 
2.2.1. What is Freshwater Coarse Filter Ecological Representation 

Analysis? 

The PAS Science Team is currently developing a freshwater classification for the 
Mackenzie River Basin and several watersheds in the adjacent Queen Elizabeth 
drainage basin.  The classification describes the dominant regional patterns of 
environmental conditions that influence freshwater ecosystems and biotic 
processes. To date the PAS Science Team has focused their analyses primarily 
on terrestrial areas, which only capture limited aspects of freshwater biodiversity. 
However, freshwater is a critically important ecological component and physical 
force in the NWT. To evaluate whether freshwater biodiversity is also 
represented within protected areas, this coarse-scale freshwater classification is 
being developed.  

In conservation science, the underlying idea of the coarse filter approach is that 
by protecting samples of environmental features, many species and communities 
and the ecological processes that support them will also be protected. In areas 
such as the NWT where species data are sparse, the coarse filter approach is 
the primary tool for representing biodiversity in regional conservation planning.  

A report on the freshwater coarse filter representation analysis will be finalized in 
2010.  This report will be made available to the Sahtu Land Use Planning Board 
when it is published. 
 
 

2.2.2. Methodology for Freshwater Coarse Filter Ecological 
Representation Analysis 

 
The classification is based on catchments – spatial units that break the 
landscape up into small drainage areas surrounding stream segments. 
Catchments allowed us to determine flow characteristics and to map how water 
is moving across the land.  
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The classification was completed on a catchment basis for two levels – one for 
local values (those within the boundaries of catchments) and one for 
accumulated values (those contributing areas upstream of catchments). 
Input datasets were chosen to create the classification based on availability, 
coverage and their influence over freshwater systems. We included: 
 

1. Surficial Geology - local 
2. Permafrost – accumulated 
3. Sources of water (groundwater or surface) - accumulated 
4. Glacial influence - accumulated 
5. Presence of eskers - local 
6. Presence of waterbodies - local 
7. Accumulated catchment size - accumulated 

 
A rule of 50% dominance was used for the first three datasets, meaning any 
class in the dataset that had over 50% coverage of a catchment, or contributing 
area, was considered dominant within the catchment. A catchment was 
considered glacially influenced if more than 5% of the total area of upstream 
catchments was covered by glaciers. A catchment was considered influenced by 
eskers if the esker length to area ratio of the catchment exceeded 0.75 and a 
catchment with more than 30% coverage of waterbodies was considered 
waterbody influenced.   
 
A freshwater class is the combination of the dominant features in each above 
dataset within a catchment. The resulting classification defined over 800 unique 
classes. Twenty seven of these were described in detail including the 10 most 
common classes, unique classes due to location and an effort made to describe 
most of the classes inside the NWT. In total the described classes cover 48% of 
the study area.  
 
Using these described classes the Science Team performed a gap analysis with 
the draft Sahtu Land Use Plan conservation zones/protected areas initiatives 
(April 2009) to determine which classes were currently captured by those zones 
and which were not. If more information is required about any of the freshwater 
analysis, please contact Mike Palmer of The Nature Conservancy in Yellowknife 
at 867-766-2073 (mpalmer@tnc.org).  
 
 
 

2.2.3. Study Area 
 
The classification was created for the Mackenzie River Basin and parts of the 
Queen Elizabeth drainage basin. For this report the classification was subset to 
the Sahtu Settlement Area and the 27 classes that the Science Team described 
were used in the gap analysis. 
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2.2.4. Results 

 
Twenty (20) of the 27 described classes are present in the Sahtu Settlement 
Area. Table 2 Table 2:  Summary of Freshwater classes in the Sahtu Settlement 
Area.displays the results of the gap analysis, highlighting those classes that the 
PAS Science Team considers important. 
 
A justification for why these classes are considered important follows: 
 
o Class 1: important as only 8% of the class is included in current or proposed 

protection 
o Class 3: important because 100% of this class is currently protected or 

proposed for protection and this class does not occur anywhere else in the 
entire Mackenzie River or Queen Elizabeth Basin. 

o Class 11: important because only 10% is protected or proposed for protection 
and this class is dominated by lakes.  However, much of this class lies 
outside the Sahtu. 

o Class 17: while this class has almost 15% protection or proposed protection, 
it is the only soil type of fine grained glaciolacustrine in the Sahtu 

o Class 18: this class has an extremely low percentage of protection or 
proposed protection and is the only coarse grained glaciolacustrine surficial 
geology type.  

o Class 19: this class has less than 10% protection or proposed protection. 
However, much of this class lies outside the Sahtu. 
 

For more information and maps of these classes see Figure A- 1 to Figure A- 6 in 
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Appendix II. 
 
Important note:  All the classes also occur outside the Sahtu (with the exception 
of Class 3) so that other regions and jurisdictions share the responsibility of 
protecting those areas with the Sahtu. We are currently completing a gap 
analysis on the entire basin and those results will be available to all interested 
parties.  
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Table 2:  Summary of Freshwater classes in the Sahtu Settlement Area. 

Clas
s 

Dominant Surficial 
Geology Dominant Permafrost Dominant Source of 

Water 
Dominance 
of Lakes? 

Glacially 
Influenced? 

Dominance 
of Eskers? 

Size 
Class* 

Hectares 
Total 

Hectares in 
CZs, PAS 
areas and 

established 
areas 

% in CZs, 
PAS areas 

and 
established 

areas** 

1 Glaciofluvial Plain Continuous 90-100% Mixed No No No A 88251.50 7087.78 8.03 
2 Organic Deposits Continuous 90-100% Surface dominated No No No A 269656.49 261893.28 97.12 
3 Alpine Complexes Continuous 90-100% Surface dominated No No No C 29318.07 29318.07 100.00 
4 Till Blanket Continuous 90-100% Surface and Ground No No No A 6327583.05 1000194.98 15.81 
5 Till Blanket Continuous 90-100% Surface and Ground No No No C 13228.72 3350.49 25.33 
6 Till Blanket Continuous 90-100% Surface and Ground Yes No No A 206410.33 29117.15 14.11 
7 Till Blanket Continuous 90-100% Mixed No No No A 546780.61 103475.49 18.92 

8 Till Blanket 
Extensive Discontinuous 
50-90% Surface and Ground No No No A 3211799.55 758441.68 23.61 

9 Till Blanket 
Extensive Discontinuous 
50-90% Surface and Ground Yes No No A 68390.41 11240.36 16.44 

10 Till Veneer Continuous 90-100% Surface dominated No No No A 1480337.57 617520.66 41.71 
11 Till Veneer Continuous 90-100% Surface dominated Yes No No A 21182.61 2269.07 10.71 
12 Till Veneer Continuous 90-100% Mixed No No No A 187432.04 49117.59 26.21 

13 Till Veneer 
Extensive Discontinuous 
50-90% Surface dominated No No No A 1170792.23 365137.04 31.19 

14 Till Veneer 
Extensive Discontinuous 
50-90% Surface dominated No No No B 123318.23 56254.32 45.62 

15 Till Veneer 
Extensive Discontinuous 
50-90% Surface dominated Yes No No A 15722.07 4842.91 30.80 

16 Till Veneer 
Extensive Discontinuous 
50-90% Surface dominated Yes No No B 4483.58 2676.49 59.70 

17 
Fine grained 
(Glacio)Lacustrine Mixed Surface dominated No No No D 3481.20 897.33 25.78 

18 
Coarse grained 
(Glacio)Lacustrine Mixed 

Groundwater 
dominated No No No A 6266.65 30.55 0.49 

19 Mixed Mixed Surface dominated Yes No No A 64300.60 5725.47 8.90 
20 Mixed Mixed Mixed No No No A 1214737.19 344920.37 28.39 

           
* Size classes: 
Size class A <= 1000 km2 
Size class B > 1000 km2 and <= 10,000 km2 
Size class C > 10,000 km2 and < 1,000,000 km2 
Size class D > 1,000,000 km2 
**CZs = Sahtu Land Use Plan Conservation Zones (April 2009), PAS Areas = Nááts’ihch’oh, Ts’ude niline Tu’eyeta, Shúhtagot’ine Néné, Doi T’oh (CANOL Trail), Luge 
dek’ale’ Tue (Kelly Lake), Established Areas = Tuktut Nogait National Park, Saoyú / ?ehdacho 
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2.2.5. What these results mean for the Sahtu Settlement Area 

 
At this stage in our analysis, at least the following two catchment classes seem to 
warrant additional attention by the Board.  Both classes are poorly represented in 
current and proposed protected areas or approved and draft land use plan 
conservation zones, and are unique in the Sahtu:  
 
Class 1 (see Figure A- 1 in 
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Appendix II) is the only class in the Sahtu that is dominated by glaciofluvial plain 
surficial geology.  Some of class 1 overlaps with ‘most important’ or 
‘irreplaceable’ areas identified in the terrestrial coarse filter ecological 
representation analysis (see Figure 3) and part of the class is within ecoregion 54 
(sole responsibility of the Sahtu).   
 
Class 18 (see Figure A- 5 in 
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Appendix II) is the only groundwater-dominated class in the Sahtu, yet it is 
virtually unrepresented (0.49%).  Some parts of class 18 are close to a draft 
Sahtu Conservation Zone or PAS Area of Interest so a boundary adjustment 
could be considered.   
 
The Science Team will be doing additional analyses which can be shared with 
the Board.  Ground studies would be helpful as the classifications are not yet 
ground-truthed. 
 
 

2.3. Special Features (fine filter) Representation Analysis 
 

2.3.1. What are Special Features? 
 
Special features are unique, rare, and sensitive features on the landscape. They 
can also be sacred sites or other important cultural sites identified by local 
communities. The PAS Science Team is currently compiling and mapping 
available information on a variety of ecologically-based special features in the 
NWT such as rare and may-be at risk plants, hot springs, mineral licks, karst, 
glacial refugia, amphibians, and reptiles.  Special features might not be captured 
in a coarse filter ecological representation analysis and therefore it becomes 
necessary to target these features individually to ensure they are represented. 
 

2.3.2. Methodology for Special Features Analysis  
 
The PAS Science Team has collected information from a variety of sources on 
known special features in the NWT.  The data currently available is on rare and 
may-be at risk plants, hot springs, mineral licks, karst, glacial refugia, 
amphibians, and reptiles.  However, special features information is often 
incomplete, especially over a large area such as the NWT. The best data often 
comes from areas that are well traveled or easily accessible to humans.  For 
areas that are poorly known or seldom visited there may not be any special 
features information, but this does not mean that no special features exist in 
those areas. Such information gaps make it difficult to make conservation 
decisions on the relative importance of an area using special features data.  It is 
important to apply the precautionary principle and use the best available 
information, incorporating new and better information as it becomes available. 
The PAS Science Team includes special features information by mapping all 
available special features and assessing how well existing and proposed 
protected areas would protect these features. In this way, features that have 
more data collected for them will not bias conservation decisions. 
 
The fine filter representation analysis involves looking at special features in the 
ecoregions that fall fully or partially within the Sahtu Settlement Area and 
determining the percentage of each special feature captured within existing and 
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proposed protected areas and current draft Land Use Plan Conservation Zones 
and Special Management Zones in the Sahtu Settlement Area as well as in other 
regions that share ecoregions with the Sahtu.  
 
 

2.3.3. Study Area 
 
All of 13 ecoregions falling wholly or partially within the Sahtu were included in 
this analysis. See Section 2.1.3, page 8, for more details on study area. 
 
 

2.3.4. Specific Results for Special Features 
 
Map overlays were used to assess how well existing and proposed protected 
areas capture hot and warm springs, a first step in discussions to determine if 
additional protection is needed for specific special features. 
 
 

2.3.4.1. Rare and May-be At Risk Plants 
 
The definition of a rare or may-be at risk plant can depend on the geographic 
area being considered. Plants labelled as ‘rare’ by the PAS Science Team, 
working with the GNWT Ecosystem Management Biologist, are endemic to the 
NWT and are thus globally rare.  May-be at risk plants are extremely rare, at 
least regionally, but have not yet been assessed by COSEWIC (the Committee 
on the Status of Endangered Wildlife in Canada).  Rare and may-be at risk plants 
and how they are captured by existing and proposed protected areas and the 
Sahtu Draft Land Use Plan zones can be seen in Figure 4.   

Results 
 
There are no known globally rare plants in the Sahtu Settlement Area.  Currently 
there are 11 known locations of rare plants in the NWT, 2 of which are within 
Sahtu-shared ecoregions. One rare plant location is in ecoregion 35, in the 
Inuvialuit Settlement Region, and the other is in ecoregion 171 in the Dehcho 
Region and is protected within the Nahanni National Park Reserve. Thus the 
Sahtu Settlement Area has no responsibility for protecting known rare plants.   
 
There are 54 locations of may-be at risk plant species (or 77% of all may-be at 
risk plant species locations in Sahtu-shared ecoregions) within areas that have 
some form of existing or proposed protection or special management 
considerations in the ecoregions that are wholly or partially within the Sahtu 
Settlement Area. 
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Figure 4: Rare and may be at risk plant sightings in ecoregions wholly or partially within the 
Sahtu Settlement Area. 
 
In total there are 255 known locations of may be at risk plants in the NWT. Of 
these, 70 are found within 8 of the 13 ecoregions that are fully or partially within 
the Sahtu Settlement Area. 
 
Existing and proposed protected areas within the Sathu ecoregions, including the 
approved Gwich’in and draft Sahtu and Dehcho conservation zones, capture 37 
(or 53%) of these plant locations. Approved and draft special management zones 
capture another 17 (or 24%).  
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There are two ecoregions (53 and 56) where none of the may-be at risk plants 
locations are currently within existing or proposed protected areas or within 
approved or draft conservation zones. For ecoregion 53, none of the known may-
be at risk plants are within the Sahtu Settlement Area. Both locations are within 
the Gwich’in Settlement Area and 50% are within Gwich’in special management 
zones. For ecoregion 56, all five plant locations are within in the Sahtu 
Settlement Area, two of which are within draft special management zones, the 
other 3 have no form of protection.  

What these results mean for the Sahtu Settlement Area  
The PAS Science Team recommends conformity requirements for all rare and 
may-be at risk plants rather than any changes to conservation zones (see 
Recommended Conformity Requirement below).  This is because the locations 
available on rare and may-be at risk plants are small and data are sparse.  
Additionally, the data available are observations by people that visit these areas 
so they will be biased to areas that are more commonly visited by people.  It is 
important that land-users report any sightings of rare and may-be at risk plants 
and that they know of any previous sightings in their area of interest.  
A list of rare plants in the NWT can be found here: 
http://www.enr.gov.nt.ca/_live/pages/wpPages/Rare_Plants.aspx 
And an updated list of may-be at risk plants in the NWT can be found here: 
http://www.enr.gov.nt.ca/_live/pages/wpPages/Infobase.aspx 
 
A table of rare and may-be at risk plant species can be found in Sahtu 
ecoregions is in Appendix III. 

Recommended Conformity Requirement   
 
Applicants are required to report sightings of rare and may-be at risk plants to 
nwtsoer@gov.nt.ca. 
 
Applicants will meet with ENR, SRRB and relevant Renewable Resources 
Councils to collect the most current information on the location of rare and may-
be at risk plants, identify any issues and appropriate mitigation measures for the 
proposed land use activities.  
 
Land users must monitor their land use activities to ensure they do not disturb 
any rare and may-be at risk plants. 
 
 

2.3.4.2. Hot and Warm Springs 
 
Hot and warm springs often have unique ecosystems and are important to many 
different species. At a hot or warm spring, water temperature, air temperature, 
humidity, and water chemistry all differ from the surrounding area. As a result, 
the area around a hot or warm spring sometimes supports species or 
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communities that are uniquely adapted to these environments, such as calcium-
tolerant plants or warm-water bacteria.  The PAS Science Team defines hot and 
warm springs as having a water temperature of at least 10ºC. Hot and warm 
springs and how they are captured by existing and proposed protected areas and 
the Sahtu Draft Land Use Plan zones can be seen in Figure 5. 

Results 
Most known NWT hot and warm springs are in the mountains, many are within 
the Sahtu, and most have some proposed protection. In total, 21 hot and warm 
springs (or 81%) of all hot and warm springs in Sahtu-shared ecoregions are 
within areas that have some form of existing or proposed protection or special 
management considerations.  
 
There are 31 known locations of hot and warm springs in the NWT and 26 of 
these are found within 5 of the 13 ecoregions that are fully or partially within the 
Sahtu Settlement Area.  Existing and proposed protected areas within the Sahtu 
ecoregions, including the approved Gwich’in and draft Sahtu and Dehcho 
conservation zones, capture 19 (or 73%) of these hot and warm springs. 
Approved and draft special management zones capture another 2 (or 8%). Of the 
remaining five springs, four are in the Dehcho portion of ecoregion 171 and one 
is in ecoregion 51, the Carcajou River/Magel Lake area of the Sahtu Settlement 
Area. 

What these results mean for the Sahtu Settlement Area  
 
The locations available on hot and warm springs are small and data are sparse.  
Additionally, the data available are observations by people that visit these areas 
so they will be biased to areas that are more commonly visited by people.  It is 
important that land-users report any sightings of hot and warm springs and that 
they know of any springs in their area of interest.  Hot and warm springs can be 
associated with rare plants and as a result, the PAS Science Team recommends 
conformity requirements for hot and warm springs, rather than any changes to 
conservation zones (see Recommended Conformity Requirement below). 
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Figure 5: Hot and warm springs in ecoregions wholly or partially within the Sahtu Settlement 
Area. 

Recommended Conformity Requirement   
 
Applicants within 500m of a known hot or warm spring(s) are required to conduct 
a rare plant survey in local study area. 
 
Applicants are required to report sightings of hot or warm springs to 
nwt_pas@gov.nt.ca. 
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2.3.4.3. Mineral Licks 

 
Mineral licks are unique habitat features that are important to many different 
wildlife species. Various animals visit these naturally-occurring, exposed deposits 
of salts or other minerals in order to ingest the mineral nutrients they need for 
healthy growth. Many species including moose, caribou and mountain goats use 
mineral licks. Mineral licks have a particularly strong influence on habitat use by 
Dall’s sheep and are critical to the well-being of sheep populations. Dall’s sheep 
may travel long distances to mineral licks and often use the same licks year after 
year.  Density of mineral licks and how they are captured by existing and 
proposed protected areas and the Sahtu Draft Land Use Plan zones can be seen 
in  
Figure 6.   
 
The locations of mineral licks are considered sensitive information. Therefore, the 
PAS Science Team has generalized public data to show only approximate 
mineral lick densities per 100 km2 grid cell.  For more detailed locations, contact 
the Director of Wildlife, Environment and Natural Resources, Government of the 
Northwest Territories. 
 

Results 
There are 163 known mineral lick locations in the NWT and 85 of these are found 
within 6 of the 13 ecoregions that are fully or partially within the Sahtu Settlement 
Area.  
 
In total 83 mineral licks (or 98%) of all known mineral licks in Sahtu-shared 
ecoregions are within areas that have some form of existing or proposed 
protection or special management considerations. 
 
Existing and proposed protected areas within the Sahtu ecoregions, including the 
approved Gwich’in and draft Sahtu and Dehcho conservation zones, capture 57 
(or 67%) of the 85 known mineral licks. Approved and draft special management 
zones capture another 26 (or 31%). The remaining two known mineral licks are in 
the Dehcho part of the Sahtu ecoregions. Thus all known mineral licks in the 
Sahtu Settlement Area are within draft conservation or special management 
zones. 
 

What these results mean for the Sahtu Settlement Area  
 
The sightings available on mineral licks are small and data are sparse.  
Additionally, the data available are observations by people that visit these areas 
so they will be biased to areas that are more commonly visited by people.  It is 
important that land-users report any sightings of mineral licks and that they know 
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of any mineral licks in their area of interest.  Mineral licks can be associated with 
rare plants and as a result the PAS Science Team also recommends conformity 
requirements for hot and warm springs, rather than any changes to conservation 
zones (see Recommended Conformity Requirement below). 
 
 
 

 
 
Figure 6: Density of mineral licks (per 100 km2 grid cell) in ecoregions wholly or partially within 
the Sahtu Settlement Area. 
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Recommended Conformity Requirement   
 
Applicants are required to report sightings of mineral licks to nwt_pas@gov.nt.ca. 
 
Applicants avoid areas with mineral licks, requiring a set-back of at least 1000m.  
 
 

2.3.4.4. Karst 
 
Karst is a landscape feature that forms when water dissolves soluble bedrock 
such as limestone, marble, or dolomite. The resulting topography can include 
caves, sinkholes, springs, and disappearing streams, sometimes forming 
complex underground drainage systems. 
 
The substrate and chemical composition of karst landscapes creates unique 
habitats for aquatic and terrestrial species. Some species have adapted 
specifically to the karst environment and cannot survive anywhere else. Other 
species thrive there because of the relatively rich nutrient load in some karst 
soils. Physical characteristics of karst features provide important habitat for 
species such as bats, Dall’s sheep and other vertebrates and invertebrates that 
rely on caves for at least part of their lifecycle. The constant climatic conditions in 
subterranean karst provide an ideal environment for the preservation of fossils, 
making karst areas important to archaeologists and palaeontologists. 
 

Results 
 
The survey work of Dr. Ford to map karst landforms in the Sahtu has already 
been incorporated into the latest draft of the Sahtu Land Use Plan.  Dr. Ford has 
since also mapped potential and known karst for the entire NWT using air photos 
and topographic maps.   This report is currently in production and should be 
publicly available by the end of 2009. Spatial data (shapefiles) resulting from Dr. 
Ford’s latest karst mapping will be available to share with the public in the fall of 
2009. 
 

What this means for the Sahtu Settlement Area  
 
The PAS Science Team is satisfied with the incorporation of the importance of 
karst landforms in Draft 2 of the Sahtu Land Use Plan.  The Science Team 
agrees that more work is required delineating the Underground River, and is 
satisfied with Conformity Requirement #5 – “Applicants will design their land use 
activities to avoid and mitigate impacts to Karst topography”.  
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2.3.4.5. Glacial Refugia 
 
During the last ice age, much of Canada was covered in ice. In order to survive, 
plants and animals shifted over time into areas that were ice-free, and 
established themselves in these refugia until the ice retreated. These areas are 
known as glacial refugia, and they are frequently “biodiversity hotspots” with a 
high diversity of plants and animals, rare species, unique species, and/or unique 
landforms. For example, refugia can contain the last remaining individuals of 
species that used to be wide-ranging but have now mostly disappeared. It is also 
possible that some populations that were separated from the rest of their species 
within these refugia during the ice age evolved increased genetic diversity and 
sometimes even into completely new species. The physical features of the land 
are also different in areas that were not glaciated because glaciations are such 
powerful forces that shape entire landscapes. 
 
The last glacial maxima in the NWT (~17,350 calendar years ago) resulted in a 
portion of one glacial refugium in the Sahtu.  How this area is captured by 
existing and proposed protected areas and the Sahtu Draft Land Use Plan zones 
can be seen in Figure 7. 
 

Results 
 
There are two Sahtu ecoregions with significant area of glacial refugia: ecoregion 
170 and ecoregion 37. Ecoregion 170 has about 2.4 million hectares of a 
mountain glacial refugium. Roughly 26% of that refugium is captured in existing 
and proposed protected areas within the Sahtu ecoregions, including the 
approved Gwich’in and draft Sahtu and Dehcho conservation zones. The 
approved and draft special management zones capture another 70% of the 
portion of the refugium in ecoregion 170. The remaining 4% of the refugium in 
ecoregion 170 is within the Gwich’in Settlement Area.  
 
Ecoregion 37 has a glacial refugium of about 205,000 hectares.  All of which is 
captured in Tuktut Nogait National Park. 
 

What these results mean for the Sahtu Settlement Area  
 
All the glacial refugia in the Sahtu Settlement Area are captured in some form of 
existing or proposed protection or special management considerations.  As 
glacial refugia can be associated with rare plants, the PAS Science Team 
recommends a conformity requirement for glacial refugia in special management 
zones, rather than any changes to conservation zones (see Recommended 
Conformity Requirement below). 
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Figure 7: Glacial refugia during the last glacial maxima in the NWT about 17,350 calendar years 
ago and the Sahtu Land Use Plan zones. 
 
 

Recommended Conformity Requirement   
 
Applicants within the boundary of glacial refugia are required to conduct a rare 
plant survey in their local study area. 
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2.3.4.6. Amphibians 

 
Two amphibians, the boreal chorus frog and wood frog, occur in the Sahtu 
Settlement Area.  Neither species is considered at risk nor are in decline so the 
PAS Science Team is not providing an analysis on these species.  However, the 
boreal chorus frog is on the northern limits of its range in the Sahtu.  Many 
people consider amphibians to be the “canary in the mineshaft”, namely that they 
will be the first to show a sign of stress if an ecosystem is in danger.  This is in 
part because amphibians live in both aquatic and terrestrial environments and 
are affected by impacts from both.  Conversely, the protection of amphibians can 
translate into indirectly protecting many other species. 
 

What this means for the Sahtu Settlement Area  
 
The sightings available of amphibians are small and data are sparse (see Figure 
8).  Additionally, the data available are observations by people that visit these 
areas so they will be biased to areas that are more commonly visited by people.  
It is important that land-users report any sightings of amphibians.  As a result, the 
PAS Science Team recommends conformity requirements for amphibians, rather 
than any changes to conservation zones (see Recommended Conformity 
Requirement below). 
 

Recommended Conformity Requirement   
 
Applicants are required to report sightings of amphibians to nwtsoer@gov.nt.ca. 
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Figure 8: Amphibian sightings in ecoregions wholly or partially within the Sahtu Settlement Area. 
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3.0  Conclusions 
 
With some minor modifications, the PAS Science Team believes the overall 
Sahtu Land Use Plan could almost fully represent and protect the ecological 
diversity of the Sahtu.   The changes the Science Team recommends are: 
 
a) The revised Land Use Plan should incorporate the "most important" or 
“irreplaceable” areas identified in the terrestrial coarse filer representation 
analysis as conservation zones.  These areas account for only an additional 
1.5% of the Sahtu not yet in conservation zones or protected area initiatives.  Yet 
by protecting these areas (shown as red on the Figure 3), ecological 
representation would improve by almost 13% (i.e., from the current 48% of all 
landscape features to 60.7% of all landscape features) 
 
b) The revised Land Use Plan could get closer to the possible 98.7% 
representation by considering relatively minor boundary adjustments.  Because 
of areas allocated for industrial development, it is not possible for 100% of the 
conservation features in the ecoregions intersecting the Sahtu Settlement Area to 
be fully represented. However, the Plan could contribute to meeting up to 98.7% 
of ecological representation goals.  The example provided (Figure 3) 
demonstrates specific areas that the Sahtu Land Use Planning Board could 
consider in order to efficiently meet many of the goals for ecological 
representation. For details on these areas, also see Appendix I.  The Science 
Team could provide additional analyses to compare various scenarios. 
 
c) Greatest attention is needed in ecoregion 54 (Colville Hills).  This ecoregion is 
solely within the Sahtu, and without any protected area initiatives.  Since the 
responsibility for ecological representation is not shared with any other 
jurisdiction, the Sahtu is solely responsible to achieving ecological 
representation. 
  
d) The PAS Science Team’s freshwater classification and analysis work is not yet 
complete.  However, at this stage at least two catchment classes seem to 
warrant additional attention by the Board.  Both classes are poorly represented in 
existing and proposed protected areas and draft land use plan conservation 
zones and are unique in the Sahtu. Class 1 is the only class in the Sahtu that is 
dominated by glaciofluvial plain surficial geology.  Some of class 1 overlaps with 
‘most important’ or ‘irreplaceable’ areas identified in the terrestrial analysis.  
Some of the class is within ecoregion 54 (sole responsibility of the Sahtu).  Class 
18 is the only groundwater-dominated class in the Sahtu, yet it is virtually 
unrepresented (0.49%).  Some parts of class 18 are close to a Sahtu draft 
conservation zone or to a PAS Area of Interest, so a boundary adjustment could 
be considered.  The Science Team will be doing additional analyses which can 
be shared with the Board.   
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e) Additional protected areas or conservation zones are not deemed necessary 
to protect the known special features.  However, the revised plan should include 
conformity requirements for special features in addition to the conformity 
requirements for karst.  The combined conformity requirements are:  
  

i) Applicants will meet with ENR, SRRB and/or relevant Renewable 
Resources Councils to collect the most current information on the location 
of rare and may-be at risk plants, hot and warm springs, and mineral licks, 
and identify any issues and appropriate mitigation measures for the 
proposed land use activities.  

 
ii) Applicants within the area of glacial refugia or within 500m of a hot or 
warm spring(s) are required to conduct a rare plant survey within their 
local study area  

 
iii) Applicants are required to report sightings of rare and may-be at risk 
plants and amphibians to nwtsoer@gov.nt.ca. 

 
iv) Applicants are required to report sightings of hot or warm springs or 
mineral licks to nwt_pas@gov.nt.ca 

 
v) Applicants avoid areas with mineral licks, requiring a set-back of at least 
1000m  

 
vi) Applicants demonstrate that the proposed land use activities will not 
have a significant adverse impact on rare and may-be at risk plants and 
amphibians and their habitat.  

 
v) Land users must monitor their land use activities to ensure they do not 
disturb any rare and may-be at risk plants or amphibians and their habitat. 
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Appendix I: Analysis of what drives the selection of red and dark 
green areas in coarse filter representation analysis. 
 
The numbered circled areas in Figure 3 are a few examples of both the red 
“irreplaceable” areas and the green “additional” areas. The following is a brief 
description of why these areas are important for achieving ecological 
representation.  The Sahtu Land Use Planning Board could further investigate 
these areas and consider incorporating them into the conservation zones of the 
Land Use Plan. 

 
Areas 1 to 5 are red or irreplaceable areas that connect or build on to draft 
conservation zones already identified.  The Marxan site selection software 
identifies places that meet all the ecological representation goals using the least 
amount of land possible.  It is more efficient to connect to and build upon areas 
already set aside for conservation.  In this scenario, Area 1 builds upon the 
Horton Lake Conservation Zone, and Area 2 builds upon and connects the Lac 
Des Bois, Dene Di Gon'e and Anderson River Conservation Zones. Area 3 builds 
upon the Aubrey Lake & Dunedelatue Lake Conservation Zone, Area 4 builds 
upon the Ts'ude Niline Tu'eyeta PAS proposal as well as the Mackenzie River 
Islands Conservation Zones and the Yamoga Rock Conservation Zone.  The red 
areas in Area 5 build upon the Kelly Lake & Lennie Lake Conservation Zone and 
connect the Mahoney Lake and Willow Lake Conservation Zones. 
 
A protected areas network is most effective when individual protected areas and 
conservation zones are connected or linked across the landscape.  Important 
landscape connections include wildlife migration routes and corridors, and rivers, 
streams and groundwater flows.  All of these examples demonstrate locations 
where the Sahtu Land Use Planning Board might consider modifying boundaries 
of draft conservation zones already identified.   
 
In addition to connecting to conservation zones, these examples contain 
landscape features not found elsewhere within the ecoregion that they occur in 
(e.g. Area 1 contains a land cover type (wetland treed), Area 3 contains 2 land 
cover types (herb and mixedwood sparse), Area 5 contains land cover type 
(dwarf shrub)).   
 
The dark green areas surrounding the red “irreplaceable” areas not only build 
onto the red areas but were also found to contain a high diversity of landscape 
features (landscape units, physiographic units, and land cover types) which 
allows to meet ecological representation in an efficient manner using as little area 
on the ground as possible. 
 
Area 6 is also a red or irreplaceable area in the analysis but does not connect to 
an existing protected area or conservation zone.  In this case there are several 
land cover types (open mixed needleleaf /deciduous, dwarf shrub, tussock 



Ecological Representation of Conservation Zones in draft Sahtu LUP August  2009 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

__________________________________________________________________________________ 
Northwest Territories Protected Areas Strategy 
 

38 

tundra, mesic dry herbaceous) that are not found elsewhere in the ecoregion.  
This is an area that the Sahtu Land Use Planning Board might want to 
investigate further to see if there are other unique characteristics or features in 
this area that would warrant it being included in a Conservation Zone. 

 
Area 7 shows two dark green important but more flexible areas for consideration 
along the north shore of Great Bear Lake.  Although there is flexibility as to the 
location of representing the more common landscape features located in these 
dark green areas, they are likely being selected because they are fairly efficient 
places for representing a variety of features.  There is also some cultural 
significance to these areas as portions of them are included in the Neregah 
Heritage Zone in the Watershed Management Plan for Great Bear Lake (Great 
Bear Lake Working Group, 2005). 

 
Area 8 is another area that shows up as important but more flexible or green in 
the analysis. It contains a representative sample of a variety of landscape 
features building upon a small area containing irreplaceable conservation 
features (a land cover type that doesn’t occur elsewhere in the ecoregion).  
Again, the dark green area is flexible because it represents more common 
features, but was also likely selected because it is a fairly efficient place for 
representing a variety of features. 

 
Although capturing the red or irreplaceable areas would go a long way towards 
achieving full ecological representation, additional areas are still needed to fully 
represent the ecological diversity in the Sahtu ecoregions.  Areas 7 and 8 
indicate two places that are highly efficient at representing the diversity of 
landscape features.  The Sahtu Land Use Planning Board may want to further 
look into these areas to see if they meet additional requirements for being 
incorporated into conservation zones. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ecological Representation of Conservation Zones in draft Sahtu LUP August  2009 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

__________________________________________________________________________________ 
Northwest Territories Protected Areas Strategy 
 

39 

 
Appendix II: Important freshwater catchment classes 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Class 1: These ecosystems are located in the 
northern portion of the basin on coarse sand and 
gravel outwash plains, valley trains, and terraces 
generated by rivers that drained glaciers that 
existed in this region in the past.  Streams tend to 
be shallow on permafrost with channel 
morphology dependent on local permafrost, 
vegetation and groundwater conditions, with 
coarse gravels and sand substrates. They have a 
variety of hydrologic regimes that respond quickly 
to precipitation events, but can also be controlled 
by seepage of summer melt of permafrost and 
groundwater contributions through extensive 
coarse surficial deposits which provide relatively 
elevated base flows during the summer and 
potential for local flows during the winter. These 
streams tend to freeze in winter where there is no 
groundwater recharge, but provide winter refugia 
for aquatic biodiversity where there is sufficient 
ground water. 
 Figure A- 1: Freshwater class 1 in the Sahtu Settlement Area and across the Mackenzie 

River Drainage Basin 
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Class 3: This ecosystem type is the portion of 
the Keele River mainstem flowing through the 
Taiga Cordillera. This landscape is dominated 
by alpine complex of rock, colluvium, and glacial 
till in alpine and glacial landforms.  This region 
receives over 600mm of precipitation annually, 
resulting in significant flows and hydrologic 
energy that can down cut through till and 
permafrost resulting in a well defined river 
valley.   The overall hydrologic regime of the 
river is determined by its catchment at this point.  
 
 
 
 
 
 
 
 
 

Figure A- 2: Freshwater class 3 in the Sahtu Settlement Area and across the Mackenzie River 
Drainage Basin 
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Class 11: These 
ecosystems are 
located in the far 
northeastern and in 
the 
central/northwestern 
portions of the basin 
where there is thin 
glacial deposits and 
poorly developed 
soils.  Streams tend to 

not be part of a well defined river network and 
provide linkages to numerous lakes, with more 
defined river networks where they flow from lakes 
to larger river systems.  Streams tend to be 
shallow on exposed bedrock or on permafrost 
with defined channel morphology dependent on 
local permafrost and vegetation conditions. Deep 
portions of streams can be found in beaded 
systems and below lake outlets where sufficient 
hydrologic energy can scour the stream channel.  
They can have flashy hydrologic regimes that 
respond quickly to precipitation events, but can 
also be controlled by seepage of muskegs, and 
have tempered high flow peaks and sustained 
low flow conditions from lake influenced water 
storage.  These streams tend to freeze in winter 
with exceptions of those below deep lakes that 
provide continuous flow and hence provide local 
winter refugia for aquatic biodiversity.   
 
 
 

Figure A- 3: Freshwater class 11 in the Sahtu Settlement Area and across the Mackenzie 
River Drainage Basin 
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Class 17: These ecosystems are associated with 
the mainstem Mackenzie River and occur on fine-
grained silt and mud deposited at the bottom of still 
water lakes and lateral riverine habitats formed by 
glacial melt waters and by current sediment 
deposition. They are very low gradient, shallow, 
turbid ecosystems with soft substrates that are 
flashy in response to precipitation events. These 
ecosystems freeze during the winter.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure A- 4: Freshwater class 17 in the Sahtu Settlement Area and across the Mackenzie River 
Drainage Basin 
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Class 18: These ecosystems are on silt, 
coarse sands and gravel deposited as deltas 
and sheet sands from glacial outwash.  
These systems are low gradient with coarse 
substrates often with complex and extensive 
hyporheic zones with numerous benthic 
biota. They are groundwater dominated due 
to the permeability of the surficial deposits in 
their catchments.  Their hydrologic regimes 
are relatively stable and can provide winter 
refugia for aquatic biodiversity depending on 
the depth amount of groundwater 
contributions to flow.   
 
 
 
 
 
 
 
 

 
Figure A- 5: Freshwater class 18 in the Sahtu Settlement Area and across the Mackenzie River 
Drainage Basin 
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Class 19: These ecosystems are located in the 
northeastern portion of the basin.  Their 
catchments are heterogeneous, representing 
transition zones for geology, sources of water 
and permafrost.  Such heterogeneity results in 
a variety of local stream morphology, 
hydrologic characteristics, and connectivity 
patterns to lakes and other streams.      
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure A- 6: Freshwater class 19 in the Sahtu Settlement Area and across the Mackenzie River 
Drainage Basin 
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Appendix III: List of rare and may-be at risk plant species by 
ecoregion 
 
Table A- 1: Rare (highlighted in red) and may-be at risk plant species in ecoregions wholly or 
partially within the Sahtu Settlement Area 
 

Number of 
species in 
ecoregion

Ecoregion Family Species

1 35 BORAGINACEAE Mertensia drummondii (G2)

2 51 PAPAVERACEAE Papaver mcconnellii
1 51 POACEAE Poa pseudoabbreviata
1 51 POLYGONACEAE Rumex lapponicus
1 51 SAXIFRAGACEAE Saxifraga ferruginea
2 51 SCROPHULARIACEAE Pedicularis oederi

2 52 ASTERACEAE Erigeron yukonensis
2 52 BRASSICACEAE Arabis calderi
1 52 CYPERACEAE Carex laxa
1 52 ISOETACEAE Isoetes lacustris

1 53 BRASSICACEAE Cardamine microphylla
1 53 BRASSICACEAE Rorippa barbareifolia

1 55 ASTERACEAE Packera ogotorukensis
1 55 BRASSICACEAE Draba incerta
1 55 BRASSICACEAE Rorippa barbareifolia
1 55 SCROPHULARIACEAE Pedicularis verticillata

3 56 ASTERACEAE Symphyotrichum yukonense
1 56 BRASSICACEAE Cardamine microphylla
1 56 ZANICHELLIACEAE Zanichella palustris

2 58 BRASSICACEAE Rorippa crystallina

1 170 BRASSICACEAE Draba ogilviensis
2 170 CARYOPHYLLACEAE Minuartia macrocarpa
2 170 CYPERACEAE Blysmopsis rufus
3 170 FABACEAE Oxytropis scammaniana
1 170 PAPAVERACEAE Papaver mcconnellii
9 170 PORTULACACEAE Claytonia megarhiza
1 170 PTERIDACEAE Cryptogramma stelleri

2 171 ASTERACEAE Hieracium albiflorum
1 171 ASTERACEAE Senecio sheldonensis
1 171 ASTERACEAE Symphyotrichum nahanniense (G1)
1 171 BRASSICACEAE Draba albertina
1 171 BRASSICACEAE Draba ogilviensis
3 171 BRASSICACEAE Draba porsildii
1 171 CYPERACEAE Carex eleusinoides
1 171 CYPERACEAE Carex hoodii
1 171 CYPERACEAE Carex petasata
1 171 DRYOPTERIDACEAE Dryopteris carthusiana
7 171 DRYOPTERIDACEAE Dryopteris expansa
2 171 PTERIDACEAE Cryptogramma sitchensis
1 171 ROSACEAE Luetkea pectinata
2 171 SAXIFRAGACEAE Leptarrhena pyrolifolia
1 171 SCROPHULARIACEAE Penstemon gormanii  

 


