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EXECUTIVE 
SUMMARY 

Suncor Energy Inc. (Suncor) is planning an expansion of its integrated oil sands 
mining and bitumen extraction operations near Fort McMurray, Alberta. The 
proposed expansion project, named Voyageur South, will be located north of Fort 
McMurray on the west side of Highway 63 (about 3 km southwest of Suncor’s 
existing oil sands operations, and directly south of the Voyageur Upgrader that is 
currently under construction). Pending regulatory approval, Suncor plans to 
initiate construction of fixed plants and infrastructure in 2009 and commence 
production from Voyageur South in 2011. Current plans call for incremental 
production of 120,000 barrels per day (bpd) of bitumen over an approximate 40-
year operational life of the project.  

The Environmental Impact Assessment (EIA) specific to the Voyageur South 
Project has been underway in parallel with engineering studies since mid-2005.  
Environmental Setting Reports (ESR) have been developed as part of the EIA to 
provide the study area consideration of potential effects of the project.  Potential 
effects of the Voyageur South Project were assessed with consideration of Local 
and Regional Study Areas. 

This ESR complements and extends information collected for Suncor’s 
Steepbank Mine Project (Suncor 1996), Project Millennium (Suncor 1998), 
South Tailings Pond Project (Suncor 2003) and the Voyageur Project (Suncor 
2005).  New data collected for the Voyageur South Project coupled with the 
existing information on Suncor project areas, other regional information and the 
Voyageur South Project design provide the data required to prepare the EIA for 
this project. 

This report describes the terrestrial vegetation and wetlands communities in the 
terrestrial resources Regional Study Area (RSA) and Local Study Area (LSA) for 
the Voyageur South Project.  These study areas are required to adequately 
describe the potential regional effects of planned projects and local effects from 
the Voyageur South Project to vegetation and wetlands.  Before project 
assessments can be undertaken, the environmental setting vegetation resources in 
these study areas must be described and quantified.  The information contained in 
this report is based on interpretation of satellite imagery, 1:20,000 aerial 
photographs and the results of three vegetation and rare plant surveys completed 
in June and July of 2006.  The description and mapping of the environmental 
setting for vegetation resources provides the basis for assessing potential impacts 
of the Voyageur South Project on terrestrial vegetation and wetlands resources.   

The RSA is situated within the Central Mixedwood, Upper and Lower Boreal 
Highlands and the Athabasca Plain natural subregions.  All of these subregions 
occur within the Boreal Natural Region.  Regional vegetation is a mixture of 
wetlands in areas of poor drainage and terrestrial vegetation in better drained 
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locations.  Terrestrial vegetation occurs on well to moderately well drained soils 
and is typically dominated by aspen or mixed stands of aspen, white spruce, 
balsam poplar and/or white birch.  On drier sites with coarse-textured soils, 
jack pine is the dominant tree species.  In poorly drained areas of the regional 
landscape, there is a diverse range of forested and non-forested wetlands types 
including peatlands represented by bogs and fens, and non-peatland marshes and 
swamps. 

The RSA covers an area of 2,277,376 ha and is represented by 13 land cover 
classes.  Of this total, terrestrial vegetation covers 800,731 ha (35%) of the RSA 
while wetlands cover 1,039,613 ha (46%).  Existing disturbances and cutblocks 
account for 181,074 ha (8%) of the RSA.  The remaining 255,958 ha (11%) is 
burnt or represented by lakes and rivers.  

Riparian communities within the RSA account for 203,285 ha (9%) while 
peatlands cover 1,039,613 ha (46%) of the RSA.  Potentially productive forest 
accounts for 811,540 ha (36%) of the RSA.  There is 514,015 ha (23%) of high 
rare plant habitat and 523,461 ha (23%) of high traditional plant habitat within 
the RSA.   

The Voyageur South Project LSA falls completely within the Central 
Mixedwood Natural Subregion and townships 90 to 92, ranges 9 to 11, west of 
the 4th Meridian and covers an area of 25,467 ha.  Terrestrial ecosite phases 
represent 10,812 ha (42%) of the LSA.  The low-bush cranberry aspen (d1) ecosite 
phase is the most common terrestrial vegetation type covering 5,328 ha (21%) of 
the LSA.  Wetlands cover 8,559 ha (34%) of the LSA.  The most common 
wetlands type is the wooded bog (BTNN) covering 2,656 ha (10%) of the LSA 
followed by the wooded fen (FTNN) representing 2,420 ha (10%) of the LSA.  
Disturbances cover 5,080 ha (20%) of the LSA including 2,539 ha (10%) of 
cutblocks and 2,541 ha (10%) of other disturbances. 

In total, 560 plant species (including lichens) were identified within the LSA.  
This includes 66 woody species (trees and shrubs), 176 forbs, 75 graminoids, 
92 terrestrial bryophytes, 51 terrestrial lichens and 100 epiphytes.  The low-bush 
cranberry (d), dogwood (e) and horsetail (f) ecosites tended to have among the 
highest values for vascular species richness. 

There were 12 rare vascular plant species, 14 rare bryophytes and 57 rare lichen 
species observed within the LSA.  The relatively high number of rare lichens 
documented within the LSA is in part due to the fact that the distribution and 
abundance of lichen flora of Alberta is poorly known, especially in the north and 
eastern portions of the province. 
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No rare plant communities were observed within the LSA; however, three special 
plant communities were observed.  There is 5,084 ha (20%) of high rare plant 
potential and 8,926 ha (35%) of high traditional plant potential habitat within the 
LSA.   

Fourteen non-native and native invasive species (or “weeds’) were found within 
the LSA.  Two of the weeds were classed as noxious under the Alberta Weed 
Control Act, four other species were classed as noxious weeds and eight other 
species were classed as non-native or native invasive species.  These species 
were found in closed forest, open natural habitats and disturbances such as 
cutblocks and clearings. 

Riparian communities account for 1,507 ha (6%) of the LSA.  They are 
composed mostly of wetlands vegetation and dominated by shrubby swamps.  
The coniferous-white spruce (f3) ecosite phase represents the largest terrestrial 
component of all riparian communities.   

The total amount of old growth forest occupies 3,172 ha (12%) of the LSA.  
Timber productive old growth forest occupies 2,049 ha (8%) of the LSA and 
65% of all old growth forest.  Non-timber productive old growth forest occupies 
1,123 ha (4%) of the LSA.   

A number of vegetation issues have been identified within the Oil Sands Region 
as outlined in the Regional Sustainable Development Strategy for the Athabasca 
Oil Sands Area.  One of the regional issues is the effect of aquifer drawdown on 
wetlands communities from mining operations.  This issue is being addressed 
through ongoing wetlands monitoring programs in the region.  Another regional 
vegetation issue is related to the use of traditional and native plant species in 
reclamation.  Traditional Land users have expressed concerns regarding oil sands 
development and the effect of this development on traditional plants.  The 
Alberta Native Plant Working Group is developing guidelines for the use of 
native plant materials in Alberta.  In addition, Traditional Environmental 
Knowledge (TEK) will be included in an updated version of the Guidelines for 
Reclamation to Forest Vegetation in the Oil Sands Region to help address this 
issue. 
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1 INTRODUCTION 

Suncor Energy Inc. (Suncor) is planning an expansion of its integrated oil sands 
mining and bitumen extraction operations near Fort McMurray, Alberta. The 
proposed expansion project, named Voyageur South, will be located north of Fort 
McMurray on the west side of Highway 63 (about 3 km southwest of Suncor’s 
existing oil sands operations, and directly south of the Voyageur Upgrader that is 
currently under construction).  

Pending regulatory approval, Suncor plans to initiate construction of fixed plants 
and infrastructure in 2009 and commence production from Voyageur South in 
2011. Current plans call for incremental production of 120,000 barrels per day 
(bpd) of bitumen over an approximate 40-year operational life of the project.  

The proposed project supports efficient and systematic development of known 
resources, maximizing value from existing assets and leveraging plans for 
existing and already-announced infrastructure, equipment and facilities.  In 
addition to expanded mining operations, the Voyageur South Project includes 
dedicated ore preparation, bitumen extraction and cleaning facilities, reclamation 
and tailings storage areas, related pipelines and roads, maintenance and 
administrative buildings, and associated infrastructure.  The project utilities (in 
particular, those involving water and heat energy), are planned to be integrated 
with Suncor’s currently existing and already announced facilities.   

New technology to be incorporated into the Voyageur South operations is 
expected to mitigate the environmental and social impacts of development and 
help improve operational performance.   There are several environmental benefits 
expected to be generated through the planned use of new technologies and 
processes and by integrating the Voyageur South Project with Suncor’s existing 
operations, including: 

• Introduction of mobile ore-preparation technology, which should 
eliminate a substantial portion of the mine-haul trucking fleet for 
transporting oil sands ore, is expected to reduce noise and air emissions, 
in particular nitrogen oxides (NOx), as compared to truck and shovel 
mining methods. 

• Integration of electric power utilities and heat systems with existing 
Suncor operations is expected to reduce greenhouse gas emissions 
associated with the project’s primary extraction facility compared to a 
stand-alone system. 

• Potential new primary extraction technology, if available, is expected to 
reduce energy consumption and related air emissions per barrel of 
production. 
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• Continued use and further enhancement of Consolidated Tailings 
Technology is expected to help reduce the large fluid volumes stored in 
tailings ponds.  In addition, Suncor is conducting a large-scale test of 
new tailings technology that could further improve fine tailings 
management, leading to earlier reclamation and more efficient water 
use.  

• Planned management of water impacts will include a fish habitat “no net 
loss” compensation plan providing equivalent habitat to be created or 
protected elsewhere, preferably in the region, to offset watershed 
disturbance. 

Suncor will use a truck and shovel mining equipment to excavate overburden.  
This material will be used to construct an external tailings area and in-pit dykes, 
or placed in adjacent waste areas.  Soils salvaged for reclamation will be 
stockpiled for later use or placed directly on reclamation areas as they become 
available. 

The Voyageur South Project will use water recovered from runoff from the 
development area as well as waters from the existing operation.  Suncor will not 
be applying to increase its direct withdrawal from the Athabasca River. 

The Environmental Impact Assessment (EIA) specific to the Voyageur South 
Project has been underway in parallel with engineering studies since mid-2005.  
Environmental Setting Reports (ESR) have been developed as part of the EIA to 
provide the study area consideration of potential effects of the project.  Potential 
effects of the Voyageur South Project were assessed with consideration of Local 
and Regional Study Areas. 

This ESR complements and extends information collected for Suncor’s 
Steepbank Mine Project (Suncor 1996), Project Millennium (Suncor 1998), 
South Tailings Pond Project (Suncor 2003) and the Voyageur Project (Suncor 
2005).  New data collected for the Voyageur South Project coupled with the 
existing information on Suncor project areas, other regional information and the 
Voyageur South Project design provide the data required to prepare the EIA for 
this project. 

1.1 STUDY OBJECTIVES 

The objectives of this study are to describe the existing terrestrial vegetation and 
wetlands resources within the terrestrial study areas.  The following components 
form the basis of the vegetation descriptions: 

• plant communities; 
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• rare plants; 

• species diversity; 

• forest productivity (site index); 

• Key Indicator Resources (KIRs), including: 

− riparian communities; 

− old growth forests; 

− peatlands; 

− patterned fens; 

− rare and special plant communities; 

− productive forests; 

− rare plant potential; 

− traditional plant potential; and 

• Sustainable Ecosystem Working Group (SEWG) indicators including 
area, pattern and age of vegetation types. 

Describing these components in terms of their vegetation characteristics, 
abundance and spatial extent across the study areas provides a basis for assessing 
potential impacts of the Voyageur South Project on terrestrial vegetation and 
wetlands resources. 

1.2 STUDY AREAS 
Three study areas were selected to describe the vegetation and wetlands 
resources relevant to the Voyageur South Project.  The Regional Study Area 
(RSA) and Local Study Area (LSA) were developed with consideration of all 
terrestrial components (i.e., soil and terrain, terrestrial vegetation, wetlands, 
wildlife and biodiversity).  Thus, the RSA and LSA used in this report are also 
used for all Terrestrial Resource components of the Voyageur South Project.  A 
Subregional Study Area (SRSA) was developed specifically for the purpose of 
characterizing the types and extent of old growth forest at a broader scale than 
the LSA.  

1.2.1 Regional Study Area 
The RSA was established to assess the the importance of the Voyageur South 
Project within a broad regional area (Figure 1).  The RSA boundary was defined 
with consideration of the following resources: 

• ecodistrict boundaries; 

• geographic or topographic boundaries such as the eastern shoulder of 
the Birch Mountains; 
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• defined woodland caribou habitat areas (e.g., Audet, Firebag and 
Steepbank caribou areas); 

• average distance of two moose home ranges from oil sands 
developments; 

• allowances for the major river systems (e.g., Athabasca and Clearwater 
rivers) that act as natural study area boundaries; and  

• inclusion of the community of Fort McMurray and other areas likely to 
expand in the future. 

The RSA covers an area of 2,277,376 ha and is situated within the Central 
Mixedwood, Upper and Lower Boreal Highlands and the Athabasca Plain natural 
subregions (ASRD 2005b website) (Figure 2).  All of these subregions occur 
within the Boreal Natural Region.   

Regional vegetation is a mixture of wetlands in areas of poor drainage and 
terrestrial vegetation in better drained locations.  Terrestrial vegetation occurs on 
well to moderately well drained soils and is typically dominated by aspen or 
mixed stands of aspen, white spruce, balsam poplar and/or white birch.  Common 
understorey species include low-bush cranberry, prickly rose, Canada 
buffaloberry, twinflower, bunchberry, wild lily-of-the-valley, dewberry, 
wild strawberry, wild sarsaparilla and feather mosses.  On drier sites with coarse-
textured soils, jack pine is the dominant tree species while ground vegetation 
may consist of species such as common blueberry, bog cranberry, common 
bearberry, Labrador tea and reindeer lichen (Cladina mitis and C. stellaris). 

In poorly drained areas of the regional landscape, there is a diverse range of 
forested and non-forested wetlands types including peatlands represented by bogs 
and fens, and non-peatland marshes and swamps. Groundwater characteristics 
vary considerably among these wetlands types which results in considerable 
differences in plant species composition and structure. 

Bogs are nutrient-poor wetlands types that contain a mix of species adapted to an 
ombrotrophic environment.  Black spruce, Labrador tea, peat moss and reindeer 
lichen are common bog species.  Water chemistry in fens ranges widely from 
poor to very rich resulting in an array of plant communities.  Black spruce, 
tamarack, dwarf birch, willow, sedge, peat moss, golden moss and brown moss 
are characteristic species of fen wetlands. 
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Swamps are strongly influenced by fluctuating water levels.  Typical species in 
swamps include black spruce, tamarack, white birch, river alder, willow, 
dwarf birch, alder-leaved buckthorn, horsetail, bluejoint, sedge and 
marsh marigold.  Marshes are open wetlands that have developed on a mineral 
substrate with water levels rising above the ground surface for at least a part of 
the year.  Cattail is a characteristic species of the marsh wetlands type. 

1.2.2 Subregional Study Area 

The SRSA was developed specifically for the purpose of characterizing the types 
and extent of old growth forest at a broader scale than the LSA.  The SRSA 
replaces the RSA in this case because old growth cannot be accurately assessed 
at the RSA scale.  The SRSA includes the following townships (Figure 3): 

• Township 90, Ranges 8 to 12, West of the 4th Meridian (W4M); 

• Township 91, Ranges 8 to 12, W4M; 

• Township 92, Ranges 8 to 12, W4M; and 

• Township 93, Ranges 8 to 10, W4M. 

The extent of the SRSA was defined on the basis of available Alberta Vegetation 
Inventory (AVI) data, other local developments, as well as being large enough to 
provide a broader perspective to the distribution of old growth within and 
surrounding the LSA.  The SRSA covers an area of 170,921 ha. 

1.2.3 Local Study Area 

The LSA falls completely within the Central Mixedwood Natural Subregion 
(ASRD 2005b) (Figure 2) and the following townships (Figure 4):  

• Township 90, Ranges 10 to 11, W4M; 

• Township 91, Ranges 9 to 11, W4M; and 

• Township 92, Ranges 9 to 11, W4M. 

The extent of the LSA was defined on the basis of the project footprint plus a 
surrounding buffer zone of natural vegetation in areas where local land uses 
allowed for a buffer.  To the north, the LSA is bounded by Syncrude Canada 
Limited (Syncrude’s) Mildred Lake operations, Suncor’s Voyageur Upgrader and 
other existing Suncor operations.  The buffer zone between the Voyageur South 
Project development area and the west and south LSA boundaries ranges 
between 200 and 2,800 m.  The LSA is also bound by the Athabasca River to the 
east.  In total, the LSA covers an area of 25,467 ha. 
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2 METHODS 
The methods used in preparing this report fall under the following four main 
categories: 

• vegetation mapping at the regional and local scales; 

• vegetation data collection used for mapping purposes and to 
characterize the vegetation resources within the LSA; 

• vegetation analyses used in further characterizing the vegetation 
resources within the LSA; and 

• quality assurance and quality control. 

2.1 VEGETATION CLASSIFICATION AND MAPPING 

Mapping vegetation within the Voyageur South Project study areas provides a 
foundation for describing and quantifying terrestrial and wetlands vegetation 
within both the RSA and LSA.  The classification systems from which the 
vegetation maps are founded are also used to model different types of vegetation 
resources of economic, ecological or social importance.  Methods used in 
developing the vegetation maps at the RSA and LSA scales are provided below. 

2.1.1 Regional Study Area 

A regional land cover classification map was developed using satellite imagery 
and a Geographic Information System (GIS) to provide information on the 
relative abundance of vegetation types within the RSA.  Image classification is a 
method of automatically categorizing all pixels in an image.  The image 
classification for the RSA satellite imagery is at a coarser scale than completed 
for the LSA (which uses finer scale AVI data) resulting in a more broadly 
defined vegetation classification.  However, classification of satellite imagery at 
the RSA level is a generally accepted standard practice for regional vegetation 
resource mapping. 

The RSA vegetation classification used for previous environmental setting and 
impact assessment reports in the Oil Sands Region (CNRL 2002; Petro-Canada 
2001; Shell 2002, 2005; Suncor 2003, 2005) was updated with new satellite 
imagery and new classification methods for this report.  Specifications of this 
new imagery are as follows: 

• LANDSAT 5 satellite spectral imagery with a 30 × 30 m pixel size; 

• cloud-free coverage; and 
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• images captured over a four-day period between August 25 and 
28, 2005. 

The resolution of the imagery (i.e., pixel size) was appropriate for a regional-
level vegetation classification as it strikes a balance between computer 
processing time and resolution.  The imagery was also cloud-free and captured 
within a narrow time-frame resulting in a high-quality image.  Quality control 
measures were implemented to ensure the imagery was correctly georeferenced 
within the RSA.  The imagery was loaded into remote sensing software 
(eCognition) for the classification process. 

Land cover classes easily identifiable from the satellite imagery and AVI data  
(Nesby 1997) from the region were used in selecting classification 
“training sites”.  These training sites were selected to capture the range of 
variation in the reflectance values or “spectral signature” of the vegetation 
classes.  Based on the signatures, the remote sensing software would assign the 
best-fit classification to all pixels in the image.  The process of selecting training 
sites and image classification was an iterative process balancing the objectives of 
having as many meaningful vegetation classes as possible with a reasonable level 
of accuracy.  Once the classification was complete, AVI polygons other than 
those used as training sites were compared against the classification for 
validation purposes. 

The classification resulted in a total of 13 land cover classes within the RSA. 
These classes fell within one of the following four broad groups: 

• terrestrial vegetation; 

• wetlands; 

• miscellaneous cover types; and 

• disturbances. 

Terrestrial vegetation is generally defined as land where the soils are not 
saturated for extended periods of the year.  All terrestrial land cover classes were 
forested. 

The National Wetlands Working Group (NWWG 1988) defines wetlands as,  
“…land that is saturated with water long enough to promote wetlands or aquatic 
processes as indicated by poorly drained soils, hydrophytic vegetation and 
various kinds of biological activity which are adapted to a wet environment”.  
Wetlands in the RSA consist of marshes, fens, bogs and swamps.  Miscellaneous 
land cover types include recently burned areas and water.  Disturbances were 
categorized as cutblocks or “other” such as linear disturbances, urban areas and 
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industrial land.  Table 1 provides a complete list of the regional land cover 
classes. 

Table 1 Regional Land Cover Classes 

General Land Category Regional Land Cover Class 

terrestrial coniferous jack pine 
terrestrial coniferous jack pine-black spruce 
terrestrial coniferous white spruce 
terrestrial deciduous aspen-balsam poplar 
terrestrial mixedwood aspen-jack pine 
terrestrial mixedwood aspen-white spruce 
wetlands non-treed wetlands 
wetlands treed poor fen/bog 
wetlands treed fen 
miscellaneous cover type burn 
miscellaneous cover type water 
disturbance cutblock 
disturbance urban/industrial/other 

 

2.1.2 Local Study Area 

2.1.2.1 Ecological Land Cover Classification 

Like the ecological land cover classification at the RSA level, vegetation 
classification at the LSA level is represented by five broad land cover groups 
including:   

• terrestrial vegetation; 

• wetlands; 

• miscellaneous vegetation types; 

• non-vegetation types; and 

• disturbances. 

Terrestrial vegetation is classified to ecosite phase as defined in the Field Guide 
to Ecosites of Northern Alberta (Beckingham and Archibald 1996) and used as a 
basis to map and describe the terrestrial resources within the LSA.  This 
classification is based on the principles of Ecological Land Classification (ELC).  
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The system uses a mixture of biotic and abiotic variables to create a hierarchical, 
or nested ecological classification structure. 

At the highest level in the ecological classification hierarchy, ecological areas 
and natural subregions are defined on the basis of broad eco-climatic factors.  
The Boreal Mixedwoood ecological area represents the broad climatic region at 
the LSA level. 

At the site level, ecosites are ecological units that develop under similar 
environmental influences, broadly defined on the basis of climate, soil nutrients 
and soil moisture regime (Beckingham and Archibald 1996).  There are eight 
distinct ecosites within the Boreal Forest Natural Region.  Ecosites are 
subdivided into ecosite phases according to the dominant species in the tree 
canopy (Figure 5).  Ecosite phases within the same ecosite share the same range 
in moisture and nutrient regime conditions but vary in canopy composition.  The 
terrestrial component of the LSA is mapped to the ecosite phase level of this 
classification system.  Plant community types are a subdivision of the ecosite 
phase based on understorey species composition and abundance.  While plant 
community type can be derived from vegetation plot data, it is not interpretable at 
the scale of mapping used for the LSA. 

Wetlands within the LSA were described and mapped using Alberta Wetland 
Inventory (AWI) Standards (Halsey et al. 2003).  In the AWI system, there are 
five primary wetlands types: 

• bog; 

• fen; 

• marsh; 

• swamp; and 

• shallow open-water. 

These wetlands types are defined in terms of inter-relationships among the 
hydrologic, chemical and biotic processes that control wetlands structure and 
function (Figure 6).  Vegetation and landform modifiers are used to subdivide the 
primary wetlands types (Figure 7).  The modifiers have been defined in such a 
way that the subdivided wetlands classes can readily be discriminated on 
airphotos. 

The terrestrial and wetlands classification systems as described above were 
combined into one integrated ecological land cover classification for the LSA as 
shown in Figure 8.   

Golder Associates 



Nutrients

Ecosite
Defined By:

Moisture

Ecosite Phase
Defined By:

Dominant Tree Species or
Tallest Vegetation Layer

Plant Community Type
Defined By:

Understory Species Composition
Understory Species Abundance

EXAMPLE:

d2.1 Aw-Sw/Canada buffaloberry
d2.2 Aw-Sw/beaked hazelnut
d2.3 Aw-Sw/green alder
d2.4 Aw-Sw/low-bush cranberry
d2.5 Aw-Sw/rose
d2.6 Aw-Sw/beaked willow
d2.7 Aw-Sw/forb
d2.8 Aw-Sw/balsam fir/ feather moss
d2.9 Aw-Sw/feather moss

d2 low-bush cranberry
Aw-Sw -

trembling aspen/
white spruce

d1.1 Aw/Canada buffaloberry
d1.2 Aw/Saskatoon - pin cherry
d1.3 Aw/beaked hazelnut
d1.4 Aw/green alder
d1.5 Aw/low-bush cranberry
d1.6 Aw/rose
d1.7 Aw/beaked willow
d1.8 Aw/forb
d1.9 Aw/balsam fir

d1 low-bush cranberry
Aw - trembling aspen

d low-bush cranberry
Medium
Mesic

EXAMPLE:

d low-bush cranberry + d1 Aw - trembling aspen + d1.6 Aw/rose d1.6 low-bush
cranberry/

 trembling aspen/
 rose

=



Source:  (Halsey; Vitt; Beilman; Crow; Mehelcic and Wells 2003).







Suncor Energy Inc. - 18 - Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

The other classification units (i.e., miscellaneous vegetation types, non-vegetated 
types and disturbances) were included in the integrated system so that all areas 
within the LSA would be mapped to an appropriate class.  Ecosite phases, 
wetlands types and miscellaneous vegetation types are often collectively referred 
to as “vegetation types” within this report. 

2.1.2.2 Local Study Area Mapping 

Draft Ecosite Phase and Wetlands Map 

A draft vegetation map was developed before the initial field survey.  The 
AVI data for the LSA was classified on the basis of a regional ecosite phase and 
wetlands model developed by Golder.  This model is based on relationships 
between AVI attributes (primarily tree canopy composition) and terrestrial and 
wetlands vegetation classification units.  The draft vegetation map provided a 
basis to stratify the LSA for sampling purposes. 

Final Ecosite Phase and Wetlands Map 

All vegetation and soil plot data were checked for accuracy before being used in 
finalizing the vegetation map.  Sites that were not representative of the vegetation 
polygon they occurred in (based on field observations) were excluded from 
further use in the mapping process.  The remaining plots were evaluated against 
the existing vegetation map to determine if the regional model needed to be 
adjusted for local conditions.  The model was recalibrated where required. 

After re-running the AVI data through the revised model, the entire vegetation 
map was inspected for accuracy.  Individual polygons were re-classified where 
necessary.  New polygons were also digitized in cases where there was an 
obvious variation in vegetation classification within a mapped polygon.  For 
example, shallow open water (WONN) and marshes (MONG) often occurred 
within the same AVI polygon.  In these cases, polygons were split.  

After these procedures were implemented, the LSA soil map was used to cross-
reference the classification since there is a reasonably good correlation between 
soil series and vegetation types.  Where discrepancies were evident between the 
two maps, the vegetation classification was re-evaluated and reclassified where 
necessary. 

Recently burnt areas were digitized into the vegetation coverage based on 
historical fire maps obtained from Alberta Sustainable Resource Development 
(ASRD 2006) and adjusted through visual interpretation of the orthophoto. 
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A disturbances layer was created for the LSA which included borrow pits, well 
sites, borehole pads, clearings, roads, rights-of-ways, trails and seismic lines.  
These disturbances were overlayed onto the vegetation map.  Sources of 
disturbance data included AltaLIS, IHS Energy Ltd., AVI and visual 
interpretation of the LSA orthophoto.  A maximum linear disturbance width of 
8 m was applied to all seismic lines in the LSA. 

2.1.3 Correlation Between the Regional and Local Study Area 
Ecological Land Classification Systems 

Table 2 provides a correlation between the regional land cover classes used in the 
RSA map and the vegetation types and disturbances mapped within the LSA.  
The correlation shows the dominant relationships between the two classification 
systems.  Due to the size of the RSA and resolution of the imagery (i.e., 30 m 
pixel size), the regional classes likely include portions of other ecosites phases 
and wetlands types other than those listed.  

Table 2 Correlation Between Regional Land Cover Classes and Local Study 
Area Vegetation Classes 

Local Study Area Ecosite Phase / Wetlands Type 
Regional Land Cover Class 

Map Code Description 

Terrestrial Vegetation 
coniferous jack pine a1 lichen jack pine 

b4 blueberry white spruce-jack pine 

c1 Labrador tea−mesic jack pine-black spruce coniferous jack pine−black spruce 

g1 Labrador tea−subhygric black spruce-jack pine 

d3 low-bush cranberry white spruce 

e3 dogwood white spruce 

f3 horsetail white spruce 
coniferous white spruce 

h1 Labrador tea/horsetail white spruce-black spruce 

b2 blueberry aspen (white birch) 

d1 low-bush cranberry aspen 

e1 dogwood balsam poplar-aspen 
deciduous aspen−balsam poplar 

f1 horsetail balsam poplar-aspen 

mixedwood aspen−jack pine b1 blueberry jack pine-aspen 

b3 blueberry aspen-white spruce 

d2 low-bush cranberry aspen-white spruce 

e2 dogwood balsam poplar-white spruce 
mixedwood aspen−white spruce 

f2 horsetail balsam poplar-white spruce 
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Table 2 Correlation Between Regional Land Cover Classes and Local Study 
Area Vegetation Classes (continued) 

Local Study Area Ecosite Phase / Wetlands Type 
Regional Land Cover Class 

Map Code Description 

Wetlands 
BONN open bog 

FONG graminoid fen 

FONS shrubby fen 

FOPN patterned fen 

Me meadow 

MONG marsh 

Sh shrubland 

SONS shrubby swamp 

non-treed wetlands 

WONN shallow open water 

BFNN forested bog 

BTNI wooded bog with internal lawns 

BTNN wooded bog 

FFNN forested fen 

FTNI wooded fen with internal lawns 

treed poor fen / bog 

FTNN wooded fen 

FFNN forested fen 

FTNI wooded fen with internal lawns 

FTNN wooded fen 
treed fen  

STNN wooded swamp 

Other 

BUu burn uplands 
Burn 

BUw burn wetlands 

channel channel 

lake lake Water 

sand sand 

Disturbances 
cutblock CC cutblock 

urban/industrial/other DIS disturbance 

 

2.2 DATA COLLECTION 

Vegetation surveys were carried out within the LSA in June and July of 2006.  
Three field programs were completed during the early, mid- and late-flowering 
periods from June 2 to 11, July 5 to 13 and July 20 to 26, respectively.  Survey 
sites were accessed from existing linear disturbances using Argos, or by 
helicopter where ground access was limited.  Two field crews conducted the 
surveys during each period, with each crew led by an experienced vegetation 
ecologist.   
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Field survey methods followed those as outlined in Golder’s Technical Procedure 
Manuals (Golder 2006a,b,c,d,e).  Field procedures for establishing detailed 
vegetation inventory plots are based on the methodology described in the 
Ecological Land Survey Site Description Manual (AEP 1994).  For rare plant 
surveys, field protocols were based on guidelines developed by the Alberta 
Native Plant Council (ANPC 2000a) and integrated with Golder standards 
(Golder 2006f).  Scientific names and common names presented in this report 
follow those used by the Alberta Natural Heritage Information Centre (ANHIC) 
(ANHIC 2006a,b,c). 

Vascular plants collected in the field were brought back to the office or sent to 
the University of Calgary herbarium for verification purposes.  Bryophytes 
collected in the field were sent to Dale Vitt for identification.  Collected lichens 
were identified by Trevor Goward (macro-lichens) and Curtis Bjork (micro-
lichens).  Lorna Allen of the ANHIC provided feedback on rare and special plant 
communities. 

2.2.1 Detailed Vegetation Inventory Plots 

2.2.1.1 Purpose 

Detailed vegetation inventory plots were established across the LSA to obtain 
site-specific, descriptive information on the nature and characteristics of plant 
communities within this study area.  The main purposes of the detailed 
vegetation inventory were to: 

• classify and describe ecosite phases, wetlands types and other vegetation 
types within the LSA; 

• sample for rare plants, traditional use plants and weeds; 

• aid in the process of ecosite phase and wetlands mapping; 

• collect the necessary data to determine community-level biodiversity 
measures; and 

• assess forest productivity (site index).  

While existing field guides and reports on vegetation within the Boreal Forest 
Natural Region of Alberta provide a basis for vegetation classification and 
mapping at a local scale and provide lists of species and plant communities that 
are present within the region (Beckingham and Archibald 1996; Halsey et al. 
2003), site-specific information were required to adequately describe the 
vegetation resources within the LSA. 
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2.2.1.2 Field Planning 

Before initiating field surveys, the LSA was stratified according to a draft ecosite 
phase and wetlands type map.  The sampling strategy for the detailed vegetation 
plots was designed to select a cross section of vegetation types within the LSA, 
factoring in the following variables: 

• size and distribution of each vegetation type; 

• access constraints; and 

• other sampling objectives (e.g., rare plant survey). 

To capture the natural range of variability in species and vegetation types across 
the study area, plots were interspersed throughout the LSA and among stands 
with different canopy compositions and in different landscape positions.  A goal 
to establish a minimum number of detailed plots within each ecosite phase and 
wetlands type was set at the outset of the field program.  Efforts were made to 
establish as least one plot in as many vegetation types as possible that covered 
less than one percent of the LSA.  For vegetation types covering an area of one to 
five percent of the LSA, a minimum of three plots was targeted for sampling.  
For vegetation types covering more than five percent of the LSA, the objective 
was to establish a minimum of six plots. 

2.2.1.3 Field Protocol 

Each detailed vegetation plot was established in a representative location within 
the vegetation polygon.  A Global Positioning System (GPS) coordinate was 
taken at the centre of each plot.  Plot sizes were based on methods described in 
the Ecological Site Description Survey Manual (ASRD 2003).  The following 
protocols were used when establishing a vegetation plot: 

• The primary plot boundary was defined by a 10 × 10 m dimension.  
Within this plot, species composition and cover of the understorey 
vegetation layers (i.e., tall shrub, low shrub, forb, grass, bryophyte, 
terrestrial lichen and epiphyte layer) were assessed.  Site characteristics 
were described for the plot location.  In certain circumstances, such as in 
a narrow vegetation band along a waterbody, the plot shape was 
adjusted to accommodate homogenous plant community conditions 
(e.g., 5 × 20 m). 

• A second 20 × 20 m tree canopy plot was established to assess species 
composition and canopy cover for tree layers (i.e., main and secondary 
canopies) and to select and measure site index trees.  The shape of this 
plot was adjusted to accommodate vegetation and topography where 
necessary.  For example, a 10 × 40 m tree canopy plot size may have 
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been more appropriate for a linear-shaped plant community following a 
stream.   

Besides recording species within the plot boundaries, a separate search for plants 
(including rare plants) was done beyond the plot boundary (to a distance of 
approximately 25 m from plot centre) to provide a list of additional plant species 
occurring within the same vegetation type.  These data were recorded in a 
separate place on the data form so they could be used for generating species lists 
but could be excluded when calculating indices based on a standard plot 
dimension. 

Key administrative information recorded on the detailed vegetation inventory 
form for each plot included project name and number, plot number, waypoint 
identifier, Universal Transverse Mercator (UTM) coordinates, date, surveyor 
initials and photo numbers. 

Information collected on site characteristics included the following variables: 

• ecosite phase or wetlands type;  

• slope; 

• aspect;  

• successional status; 

• surface expression; 

• riparian subclass; 

• flood hazard; 

• disturbance subclass; 

• surface shape; 

• slope position; 

• moisture regime; 

• nutrient regime; 

• surface substrate type and percent cover; 

• landscape profile diagram; and 

• comments. 

Vegetation data included the following variables:  

• vegetation strata height and percent cover; 
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• species composition; 

• species percent cover; 

• other species found outside of plot boundary; and 

• comments. 

Site index data included the following variables: 

•  number of trees 

•  species of trees; and 

• height and diameter of trees at breast height. 

More information on site index is provided in Section 2.3.2. 

2.2.2 Reconnaissance Vegetation Inventory Plots 

2.2.2.1 Purpose 

The primary purpose of establishing reconnaissance vegetation inventory plots 
within the LSA was to groundtruth the ecosite phase and wetlands map.  As a 
draft map was developed before initiating the field program, site-level data was 
collected to improve upon the accuracy of the vegetation map.  Vegetation 
reconnaissance surveys contributed to this validation and improvement process 
along with all other vegetation field data collected. 

2.2.2.2 Field Protocol 

Reconnaissance vegetation inventory plots were established across the LSA 
while en route to detailed inventory and rare plant survey sites.  Key information 
recorded on reconnaissance vegetation inventory forms included the following 
variables: project name and number, plot number, waypoint identifier, UTM 
coordinates, date, surveyor initials, photo numbers, moisture and nutrient regime, 
dominant species and ecosite phase or wetlands type. 

2.2.3 Spring and Summer Rare Plants Surveys 

2.2.3.1 Purpose 

Rare plant surveys were undertaken to determine the presence and location of 
rare plant species so that reliable information on their status (e.g., population size 
and management concerns) could be compiled (ANPC 2000a).  A rare plant 
survey can confirm the presence of rare species on a site, but if not found, the 
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existence of a rare plant on a site cannot be ruled out (ANPC 2000a).  Rare plants 
are also one of the species-level Key Indicator Resources (KIRs) identified for 
the Voyageur South Project. 

2.2.3.2 Field Planning 

Before conducting rare plant surveys, a list of rare species that could potentially 
occur within the Oil Sands Region was obtained.  This list was updated after 
correspondence with ANHIC (Appendix I) to reflect any new rare plant 
occurrences in the region and any changes in rare plant species status.  While this 
list may not include all species that could potentially occur within the LSA, or 
may include some species that are near the fringe of their natural range, it does 
provide a good starting point for the purposes of initiating rare plant surveys.  
Additional information on the region from which the list was developed from is 
provided in Section 2.2.7.1. 

A literature review was conducted to document habitat types associated with 
each of the rare plants on the list.  Surveyors reviewed the key habitat types of 
species prior to the field program, reviewed aerial photographs and a draft field 
map of the vegetation types in the LSA, and then identified areas that could 
support the highest potential for rare species.  A focused search effort was 
planned for as many micro-habitats, unusual plant associations and landscape 
features as possible.  A portion of the total survey effort was also spent in 
vegetation types considered to have a low to moderate rare plant potential since 
rare plants can occur in nearly any place within the landscape. 

2.2.3.3 Field Protocol 

A meander search was conducted on sites of interest identified at the field 
planning stage, with a focus within a particular habitat and across the range of 
micro-habitat variation found within a plant community.  The length of each 
meander varied according to the complexity and number of micro-habitats 
present at each location.   

Key information recorded on rare plant survey forms included the following 
variables: project name and number, plot number, waypoint identifier, UTM 
coordinates, date, surveyor initials, photo numbers, ecosite phase or wetlands 
type, moisture regime, nutrient regime, dominant and indicator species, 
landscape profile diagram and comments.  Collection samples were only taken in 
cases where the population would remain secure (i.e., when there were at least 
20 individuals present). 
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2.2.4 Rare and Special Plant Community Surveys 

2.2.4.1 Purpose 

Rare plant communities are one of the community-level KIRs identified for the 
Voyageur South Project.  Special plant communities are communities that are 
suspected as being rare or unique but are differentiated from rare plant 
communities in that there is less information available.  Rare and special plant 
community surveys were undertaken to determine the presence and location of 
rare communities so that reliable information on their status (e.g., population size 
and management concerns) can be compiled.   

2.2.4.2 Field Planning 

Surveys aimed at sampling for rare and special plant communities were 
incorporated into the overall field planning process.  The rare ecological 
community list (Appendix II) provided a basis from which surveyors referred to 
when searching for appropriate sites to sample.  The objectives of the rare plant 
community survey were aligned well with the objectives of the rare plant survey 
program, namely, focusing in areas that might offer unique habitat, landscape 
features or unusual plant associations (e.g., shrubby riparian zones or steep, 
southerly exposed slopes).  Aerial photographs were examined to aid in 
identifying areas with the potential to support unique habitats. 

2.2.4.3 Field Protocol 

A detailed vegetation inventory plot would typically be established on sites of 
interest identified at the field planning stage as a means to gather information 
about the rare or special plant community.  In some cases, data were recorded on 
either a rare plant or reconnaissance vegetation inventory form. 

2.2.5 Traditional Plant Surveys 

No field surveys were completed specifically to locate and document the 
abundance and distribution of traditional plant species within the LSA. However, 
whenever present, these species were recorded on detailed vegetation inventory 
plot forms.  More information on how traditional use plants were mapped and 
described within the study areas is provided in Section 2.3.5.4. 

2.2.6 Non-Native and Native Invasive Species Surveys 

No field surveys were completed specifically to locate and document the 
abundance and distribution of weeds (non-native and native invasive plants) 
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within the LSA.  However, whenever present, weeds were recorded on detailed 
vegetation inventory or rare plant survey forms.   

2.2.7 Other Sources of Vegetation Data 

2.2.7.1 Regional Study Area 

Rare Plants 

As indicated in Section 2.2.3.2, information on rare plants species occurrences 
within the RSA and greater Oil Sands Region of northeastern Alberta was 
obtained prior to the field program and later updated to reflect any additional 
occurrences and changes in rare plant species status (Appendix I).  This updated 
list was generated from a rare element query carried out by ANHIC.  The query 
zone covered an area that extended north to Lake Claire, marginally south of 
Cold Lake, east to the Alberta/Saskatchewan border and west of the 
Birch Mountains.  The majority of the search area occurs within the 
Central Mixedwood Natural Subregion but portions cover the Dry Mixedwood, 
Lower Boreal Highlands, Upper Boreal Highlands, Athabasca Plain and 
Kazan Uplands natural subregions (Figure 2).  

2.2.7.2 Local Study Area 

Vegetation Plot Data and Rare Plants 

Detailed vegetation inventory and rare plant survey data collected within the 
LSA in 2004 for the Suncor Voyageur Project (Golder 2005a) were used in 
helping characterize the vegetation resources of the LSA.  Field procedures 
implemented in 2004 were similar to those in 2006 with the exception that less 
emphasis was placed on the collection and identification of all non-vascular 
species within detailed vegetation plots.  Another source of rare plant species 
occurrence data within the LSA was obtained from ANHIC (2006d).  

Alberta Vegetation Inventory 

The AVI for the Voyageur South Project is based upon interpretation of 
1:20,000 scale photographs covering all townships that occur fully or partially 
within the LSA.  The AVI mapping process involves delineating a polygon 
boundary for each vegetation type on aerial photographs based on a variety of 
characteristics, and transferring this information onto a 1:20,000 scale orthophoto 
base map.  Polygon boundaries are then digitized, with associated forestry 
attributes entered into a database.  Forestry attributes assigned to each AVI 
polygon include: 
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• ecological moisture regime; 

• crown closure (density); 

• height; 

• overstorey and understorey species composition (up to five species per 
layer); 

• timber productivity rating; 

• stand structure; 

• non-forested, anthropogenic or naturally non-vegetated land; and 

• stand origin (used in generating stand age). 

The AVI data within the LSA were based on aerial photographs taken in 1999 
and approved by Alberta Sustainable Resource Development (ASRD) (A. Parry 
2003: pers. comm.) as required under the AVI auditing process (AEP 1991). 

The minimum polygon size for AVI interpretation is 2 ha (AEP 1991).  However, 
overlaying the baseline disturbance layer onto the AVI reduced the minimum 
polygon size to less than 2 ha.  Additional information on the disturbance layer 
developed for this environmental setting report is provided in Section 2.1.2.2. 

2.3 VEGETATION ANALYSIS 

2.3.1 Forest Stand Attributes 

Relative comparisons of forest stand attributes were made among ecosite phases 
and wetlands types within the LSA using the following AVI variables: 

• overstorey canopy density; 

• stand height; 

• overstorey tree species composition; 

• canopy structure; 

• timber productivity; and 

• stand age. 

2.3.2 Site Index 

Tree height and age data were collected in a portion of the detailed vegetation 
inventory plots for determining site index within the LSA.  Site index is the 
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average height of undamaged, dominant and co-dominant trees in a stand at a 
standard (reference) age that have been free-growing since reaching breast height 
(Monserud 1984).  These trees are selected to assess site index because they 
represent height growth due mainly to site and soil factors. 

There is no standard for the number of trees that should be selected to estimate 
site index for a specific site.  Researchers and practitioners have selected between 
two and five trees per site as a general rule (Dempster 2004; Huang et al. 2004; 
Nigh 1995; Leduc et al. 2003).  For this survey, the two largest diameter trees of 
the leading species within a radius of approximately 10 m of the detailed 
vegetation plot centre were selected.  Each selected tree had to meet the 
following criteria:   

• dominant or co-dominant tree;  

• alive with good vigour;  

• no damage affecting height growth (e.g., dead top, broken stem, fork, 
crook, frost crack, disease, insect damage, major lean);  

• accurately measurable breast-height age; and 

• not a veteran (remnant) tree (Dempster 2004).  

For each tree, total height (from ground to base of terminal bud) and breast 
height diameter (1.37 m above the ground) were measured.  A core was extracted 
at breast height and taken back to the office and aged under a dissecting 
microscope.  Only cores that were of fair to good quality were considered 
acceptable as site index is sensitive to errors in stem age (Leduc et al. 2003).  In 
some plots, fewer than two valid site index trees remained after quality control 
measures were implemented (e.g., the tree core could not be accurately aged). 

Site index (at a reference age of 50 years) was calculated for each tree according 
to its height, age and a species-based site index model (ASRD 2005a).  An 
average site index value for the plot was calculated.  Once plot site index was 
calculated, mean site index was calculated for each tree species and by ecosite 
phase and wetlands type.  A confidence interval of 95% was also calculated for 
each data group.  All tree-level site index data used in calculating the means as 
described above are provided in Appendix VIII. 

Stand age was also determined for each plot based on the older of the two site 
index trees.  Stand age was calculated from the measured breast height age plus a 
species-based age correction factor (ASRD 2004).  Stand age data is provided in 
Appendix VI.  
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2.3.3 Species Diversity 

Based on all vegetation data collected within the LSA, several species diversity 
measures were calculated by vegetation type.  Diversity measures, which 
incorporate all available data without standardizing by plot size or sampling 
intensity, included: 

• total number of vascular species; 

• total number of rare vascular species; and 

• total number of vascular species unique to ecosite phase or wetlands type. 

Taking sampling intensity into consideration when assessing diversity, all detailed 
vegetation inventory plots were pooled to calculate the following species richness 
measures: 

• vascular species richness; 

• bryophyte species richness; and 

• lichen species richness.  

Minimum and maximum species richness values were also calculated along with 
the standard error of the mean. 

2.3.4 Non-Native and Native Invasive Species 

A commonly accepted definition for what constitutes a weed is “a plant out of 
place”.  Therefore assessing whether a plant is a weed is a matter of context 
(ANPC 2000b).  Certain plants may be desirable natives in a native ecosystem 
but may be considered weeds in an agricultural field.  Alternatively, crops or 
forage plants may be unwanted in a natural habitat.  For this report, the definition 
of a weed is limited to those plants listed in the Alberta Weed Control Act 
(Province of Alberta 2002) and those that are native or alien to Alberta and with 
invasive properties (ANHIC 2006e; ANPC 2000b). 

According to Alberta Agriculture and Food (2006 website) weeds listed in the 
Alberta Weed Control Act are invasive, aggressive and difficult to manage.  They 
may displace or significantly alter native plant communities and may also cause 
economic damage to private and public lands.  According to the Alberta Native 
Plant Council (ANPC 2000b), alien invaders are species that originate from 
outside of Alberta that, once introduced into native ecosystems, are able to 
survive, reproduce and have the capacity to displace native plants and reduce 
biodiversity.  They are able to do this through aggressive competition for 
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moisture, nutrients and light, and possibly due to the lack of predators and 
pathogens.  All native and non-native invasive species identified within the LSA 
from the various vegetation surveys have been listed and described in this report. 

2.3.5 Key Indicator Resources  

2.3.5.1 Selection Process 

Vegetation KIRs represent groups of communities, individual communities and 
species that have been identified as being rare, unique, diverse, sensitive, 
ecologically important or regionally significant.  The vegetation KIR list has been 
refined over several oil sands EIAs.  A review was completed in 1998 on all regional 
KIRs for the Mobil Kearl Oil Sands Project (Golder 1999).  The KIRs identified 
from this process were re-evaluated for this report and updated accordingly. 

The KIRs were selected based on ecological importance and vulnerability, 
resource use value, monitoring value and social importance.  The KIRs have been 
categorized into two main classes:  community level and species-level (Table 3). 

Table 3 Terrestrial Vegetation and Wetlands Resources Key Indicator 
Resources 

KIR Selected Study Areas Rationale 

Community Level 

riparian communities RSA, LSA 
highly productive areas with high rare plant 
potential; 
form important wildlife habitat and corridor areas 

old growth forests SRSA, LSA 
uncommon mature forest within the boreal forest 
with restricted distribution because of the fire 
regime 

peatlands (bogs and fens) RSA, LSA 
important boreal forest ecosystems that cannot be 
reclaimed because of the complex interrelated 
hydrological, chemical and biotic conditions 

patterned fens LSA rare wetlands type with high rare plant potential; 
susceptible to physical disturbance 

rare and special plant 
communities LSA plant communities with restricted spatial 

distributions 

productive forests RSA, LSA important to the forest industry 

Species Level 

rare plants RSA, LSA plants with restricted spatial, ecological and 
temporal distributions 

traditional use plants RSA, LSA plants traditionally used by Aboriginal peoples for 
food, medicine or spiritual purposes 
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2.3.5.2 Community-Level Key Indicator Resources 

Riparian Communities 
Defining Riparian Communities 

Riparian communities represent vegetation assemblages adjacent to streams and 
waterbodies and whose structure and function are influenced by, or dependent 
upon this aquatic association.  Riparian communities are viewed as supporting 
important biodiversity functions as they provide unique habitat for vegetation and 
wildlife.  

Development of a riparian layer for analysis was done in two steps.  In the first 
step, all waterbodies (i.e., rivers, streams, lakes and ponds) available from 
AltaLIS at a 1:20,000 scale were first buffered 100 m from the edge of open 
water.  While the width of a riparian zone varies according to topography and 
hydrologic regime, the 100 m buffer zone criteria was assumed to represent a 
maximum riparian zone width within the region.  The buffer zone was overlayed 
onto the RSA land cover classification map and the LSA ecosite phase and 
wetlands type map.  If vegetation classes and types within the buffer zone were 
classed as having riparian potential, then the area was classed as riparian habitat. 

In the second step, all riparian habitat polygons less than 0.1 ha were removed.  
These polygons were not considered to represent effective riparian habitat.  Other 
polygons that may have been fragmented by roads or seismic lines, for example, 
but did occur within a riparian zone were kept as riparian habitat, albeit 
fragmented. 

Vegetation classes with the potential to support riparian communities within the 
RSA are as follows: 

• coniferous white spruce; 

• deciduous aspen-balsam poplar; 

• mixedwood aspen-white spruce; 

• non-treed wetlands; and 

• treed fen. 

Vegetation types with the potential to support riparian communities within the 
LSA are as follows: 

• dogwood balsam poplar-aspen (e1); 

• dogwood balsam poplar-white spruce (e2); 
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• dogwood white spruce (e3); 

• horsetail balsam poplar-aspen (f1); 

• horsetail balsam poplar-white spruce (f2); 

• horsetail white spruce (f3); 

• Labrador tea/horsetail white spruce-black spruce (h1); 

• meadow (Me); 

• shrubland (Sh); 

• forested fen (FFNN); 

• graminoid fen (FONG); 

• shrubby fen (FONS); 

• patterned fen (FOPN); 

• wooded fen with internal lawns (FTNI); 

• wooded fen (FTNN); 

• marsh (MONG); 

• shrubby swamp (SONS); 

• wooded swamp (STNN); and 

• sand. 

Biodiversity Analysis for Riparian Communities 

Several heterogeneity and fragmentation analyses were conducted on the riparian 
community class within the RSA and LSA to assess landscape-level biodiversity 
potential for this community-level KIR.   

The heterogeneity analyses summarize how riparian communities are distributed 
on the landscape in terms of number, quantity, patch size and distribution.  
Fragmentation is the breaking-up of natural areas by disturbances into smaller 
and more isolated patches (Morrison et al. 1998).  Fragmentation analyses were 
undertaken to determine how riparian communities are portioned across the LSA.  
A description of the specific methods for each analysis are presented in Table 4.  
Additional details for the biodiversity analysis are provided in the Biodiversity 
Environmental Setting Report (Golder 2007i). 
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Table 4 Landscape-Level Biodiversity Indices for Riparian Communities and 
Old Growth Forests 

Landscape 
Measurements 

Description/ 
Definition 

Type of 
Analysis Units KIR Study Area 

riparian 
communities RSA, LSA class area 

(CA) area of each patch type fragmentation/
heterogeneity hectares 

old growth forests SRSA 

riparian 
communities RSA, LSA number of patches 

(NP) 
number of patches in a 
landscape 

fragmentation/
heterogeneity number 

old growth forests SRSA 

riparian 
communities RSA, LSA patch size mean 

(AREA_MN) 
average area of each 
patch type in a landscape 

fragmentation/
heterogeneity hectares 

old growth forests SRSA 

riparian 
communities RSA, LSA patch size median 

(AREA_MD) 

midpoint of the rank order 
distribution of size for 
patches of the 
corresponding patch type 

fragmentation/
heterogeneity hectares 

old growth forests SRSA 

riparian 
communities RSA, LSA patch size standard 

deviation 
(AREA_SD) 

variability of patch size fragmentation/
heterogeneity hectares 

old growth forests SRSA 

patch size 
coefficient of 
variation 
(AREA_CV) 

standardized index of the 
variability of patch size 
relative to the mean patch 
size 

fragmentation/
heterogeneity percent riparian 

communities RSA, LSA 

mean patch fractal 
dimension 
(FRAC_MN) 

complexity of patch shape 
(value ranges between 1 
and 2) 

fragmentation/ 
heterogeneity number riparian 

communities RSA, LSA 

mean nearest 
neighbour 
(ENN_MN) 

mean of the shortest 
distance between each 
patch and each adjacent 
patch of the same type 

heterogeneity metres riparian 
communities LSA 

nearest neighbour 
standard deviation 
(ENN_SD) 

relative variability of inter-
patch distances between 
two patches of the same 
type 

heterogeneity metres riparian 
communities LSA 

nearest neighbour 
coefficient of 
variation (ENN_CV) 

standardized index of the 
variability of distances 
between two patches of 
same type 

heterogeneity metres riparian 
communities LSA 

Note:  Modified from Franklin and Dickson (1999) and McGarigal and Marks (1995). 

Old Growth Forests 
Background 

Within the boreal forest, old growth forest stands have unique structural 
attributes and ecological processes.  Tree mortality leads to gaps in the forest 
canopy allowing direct sunlight that allows for growth of herbaceous plants and 
“release” of immature trees in the understorey.  The accumulation of snags and 
downed woody debris adds to the high level of structural diversity (Schneider 
2002).  Old growth forests are also hotspots for biodiversity from genetic and 
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species levels to ecosystem levels.  Because of their high structural and 
functional diversity, old growth forests provide some of the highest habitat value 
available for plants and animals alike (Timoney 1998). 

Old growth may be defined as forests where annual growth equals annual losses, 
or where mean annual increment of timber volume equals zero.  They can also be 
defined as stands that are self-regenerating (i.e., having a specific structure that is 
maintained) and where the structure includes juvenile, mature, dying and 
decaying trees of the same species.  Old growth forests develop at different rates 
dependent upon tree species and factors such as site quality, climate, decay rates, 
stand history and disturbance type magnitude and frequency.  Structural 
characteristics, dominant processes, successional development stages, habitat 
quality and human values are also important factors in defining old growth 
(Hayward 1991).  To summarize, old growth is often defined by a combination of 
the following variables: 

• tree height and diameter; 

• stem and snag density; 

• cavity characteristics; 

• mortality rates; 

• nutrient cycling; 

• energy flow characteristics; and 

• structural heterogeneity. 

Timoney (1998) states that old growth forests can simply be characterized by age 
but characteristics vary depending on forest type and geographic location. 

Old Growth Classification and Analysis 

Because of the limitations inherent in mapping old growth based on the variety of 
factors listed above, old growth forest classification in this analysis follows the 
work presented by Schneider (2002), which is based on stand age of the leading 
species.  White spruce and balsam fir stands are considered old growth at 
140 years, jack pine stands at 120 years, and deciduous leading stands at 
100 years (including mixedwoods) (Table 5).  Area summaries for these forest 
types are provided for both the SRSA and LSA based on AVI coverage 
(see Section 2.2.7.2 for details on AVI data).  Classification of old growth at the 
RSA level is not possible due to the lack of age data at that scale. 
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Table 5 Stand Age Classes According to Dominant Tree Species 

Stand Age Class 
Dominant Tree Species 

Early Young (a) Mature Old Growth 

Timber Productive Tree Species and Site Types 
trembling aspen(b)

balsam poplar(b)

white birch(b)

0 to 20 >20 to 59 60 to 99 ≥100 

jack pine 0 to 20 >20 to 59 60 to 119 ≥120 
white spruce 
balsam fir 

0 to 20 >20 to 59 60 to 139 ≥140 

burn 0 to 20 n/a n/a n/a 
cutblock 0 to 20 >20 to 59 n/a n/a 

Non-Timber Productive Tree Species and Site Types 
black spruce and tamarack 0 to 20 >20 to 59 60 to 139 ≥140 
burn 0 to 20 n/a n/a n/a 

(a) According to ASRD (2003), a “young” stand is generally less than 60 years of age. 
(b) Including pure and mixedwood stands. 
n/a = Not applicable. 

The age at which black spruce and tamarack dominant stands transition from 
mature to old growth status was not discussed by Schneider (2002) because the 
focus of that report was on harvestable stands.  In general, black spruce and 
tamarack stands do not have the same types of structural characteristics (e.g., tall, 
large diameter trees and gaps in canopy) as timber productive old growth forests 
because these species are strongly associated with wetlands or transitional 
wetlands habitat where tree growth is suppressed due to elevated water table 
levels.  While there is a general lack of literature on old growth black spruce and 
tamarack stands, Timoney (1998) suggests that forest types dominated by theses 
species may offer a unique array of micro-habitats for plants and add structure 
and organic matter from coarse woody debris, but concedes that more study is 
required.  Thus, black spruce and tamarack stands were included as a distinct 
class of old growth (i.e., non-timber productive), which may have different but 
important functions within whole ecosystems including contributions to 
biodiversity. 

For analysis purposes, black spruce and tamarack stands are assumed to reach old 
growth status at 140 years, similar to white spruce.  Area summaries for this old 
growth class are provided at both the SRSA and LSA levels based on AVI 
coverage (see Section 2.2.7.2 for details on AVI data). 
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Biodiversity Analysis for Old Growth Forests 

Several heterogeneity and fragmentation analyses were conducted on the timber 
productive old growth forest class within the SRSA to assess landscape-level 
biodiversity potential for this community-level KIR.   

The heterogeneity analyses summarize how timber productive old growth forests 
are distributed on the landscape in terms of number, quantity, patch size and 
distribution.  Additional details on the analysis of biodiversity are provided in the 
Biodiversity Environmental Setting Report (Golder 2007i). 

Heterogeneity analyses were conducted on timber productive old growth stands 
dominated by trembling aspen, balsam poplar, white birch, jack pine, white 
spruce and balsam fir, which tend to provide various types of critical wildlife 
habitat for certain old growth species. 

Peatlands 

Peatlands are defined as having >40 cm of accumulated organics and include all 
types of fens and bogs (Halsey et al. 2003).  Peatlands are important ecosystems 
within the boreal forest; they are diverse in type and represent important plant 
and wildlife habitat.  Typically, peatlands in the boreal natural region are 
characterized by extensive areas of wooded, permafrost bogs in the north and 
peatland complexes of wooded fens and non-permafrost bogs in the south 
(Vitt et al. 1994).   

In the RSA, the following vegetation classes are considered to be dominated by 
peatlands: 

• non-treed wetlands; 

• treed poor fen / bog; and 

• treed fen. 

Portions of each of these classes contain non-peatland components (i.e., swamps 
and marshes).  Due to the limitations inherent in regional mapping, separation of 
peatlands and non-peatland wetlands is not possible. However, soil surveys in the 
region show that peatlands dominant the landscape where land is saturated with 
water long enough to promote wetlands or aquatic processes. 

In the LSA, the following wetlands types are classed as peatlands: 

• forested bog (BFNN); 
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• open bog (BONN); 

• wooded bog with internal lawns (BTNI); 

• wooded bog (BTNN); 

• burn wetlands (BUw); 

• forested fen (FFNN); 

• graminoid fen (FONG); 

• shrubby fen (FONS); 

• patterned fen (FOPN); 

• wooded fen with internal lawns (FTNI); and 

• wooded fen (FTNN). 

The burn wetlands vegetation type likely includes portions of non-peatlands but 
only as a minor component. 

Patterned Fens 

Patterned fens are peatlands that display a distinctive pattern related to spatial 
alteration between open wet (flarks) areas and drier shrubby to wooded areas 
(strings).  Due to the resolution of the RSA land cover classification, 
identification of patterned fens at that scale is not possible.  It is only possible to 
determine the distribution and abundance of patterned fens within the LSA based 
on interpreting air photos and field investigations. 

2.3.5.3 Rare and Special Plant Communities 

As with rare plants, ANHIC also develops tracking lists of plant community 
elements that are considered high priority because they are rare or special in 
some way.  The tracking lists serve as a focus for data gathering to increase our 
collective knowledge and understanding of these elements of Alberta’s 
biodiversity (Allen 2006).  Rare plant communities are described by ANHIC as 
follows: 

“Vegetation types that have been described as ‘unusual’, 
‘uncommon’, ‘of limited extent’ or ‘encountered infrequently’ by 
vegetation experts were considered for inclusion on the Ecological 
Community Tracking List. Vegetation types that have been 
described as ‘in decline’ or ‘threatened’ by vegetation experts were 
also considered for inclusion.  Only natural communities were 
considered (Allen 2006).” 
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The ranking system used for rare plant communities is outlined in Table 6.  The 
rarest of communities in Alberta are ranked as ‘S1’ while communities that are 
demonstrably secure in Alberta are ranked as ‘S5’.   

Table 6 Provincial Ecological Community Conservation Ranks 

Rank Rank Definition 

S1 Five or fewer occurrences or very few remaining hectares. 

S2 6 to 20 occurrences or few remaining hectares. 

S3 
21 to 80 occurrences. May be rare and local throughout its range or found locally, 
even abundantly, in a restricted range (e.g., a single western province or a 
physiographic region in the east). 

S4 Apparently secure globally (state / province wide), though it may be quite rare in 
parts of its range, especially at the periphery. 

S5 Demonstrably secure globally (state / province wide), though it may be quite rare 
in parts of its range, especially at the periphery. 

SNR Element is not yet ranked. 

SU Unrankable:  currently unrankable due to lack of information or due to 
substantially conflicting information about status or trends. 

SNA Not Applicable:  a conservation status rank is not applicable because the 
community is not a suitable target for conservation activities. 

S#S# 
Range rank(a):  a numeric range rank (e.g., S2S3) is used to indicate any range of 
uncertainty about the status of the species or community. Ranges cannot skip 
more than one rank (e.g., SU is used rather than S1S4). 

Modifiers 

Q 
Can be added to any global rank to denote questionable taxonomy (e.g., G2Q = 6 
to 20 known occurrences, but questions exist concerning the classification of this 
type). Cannot be used with provincial ranks. 

? Can be added to any rank to denote an inexact numeric rank (e.g. S1? = believed 
to be five or less occurrences, but some doubt exists concerning status). 

(a) Ranks can be combined to indicate a range (e.g., S2S3 = may be between 6 and 80 occurrences 
throughout Alberta, but the exact status is uncertain).  Combined ranks indicate a larger margin of 
error than ranks assigned a "?" qualifier. 

Source:  Allen (2006). 

Special plant communities are communities that are suspected as being rare or 
unique but are differentiated from rare plant communities in that there is less 
information known about them, and currently, are not included on the ecological 
community tracking list (Allen 2006).  Because some aspects of Alberta’s 
vegetation are poorly known, documenting those cases which appear to be unique 
in some way contributes to the body of knowledge on these communities.   

The ecological community tracking list documenting all known rare communities 
for the Boreal Forest Natural Region is provided in Appendix II.  Potentially rare 
communities observed within the study area were compared against this list to 
determine if there were any occurrences found within the LSA.  Descriptions of 
potentially rare or special plant communities documented within the LSA were 
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forwarded to Lorna Allen of ANHIC for review and expert opinion on the 
validity of these occurrences.  

Productive Forests 

Productive forests are defined as the portion of the land base capable of 
producing economically viable timber for forest harvesting operations.  
Vegetation classes at the RSA level were classified as either ‘productive’ or 
‘unproductive’.  Productive forests include the following classes: 

• coniferous jack pine; 

• coniferous jack pine−black spruce; 

• coniferous white spruce; 

• cutblock; 

• deciduous aspen−balsam poplar; 

• mixedwood aspen−jack pine; and 

• mixedwood aspen−white spruce. 

Burn areas at the RSA level were excluded from the productive forest land base 
even though portions of it may be productive.  Because there is a lack of 
information of what types of vegetation occur within the burn areas, the burn 
land cover class was assigned an “unknown” productivity class. 

Productive forests in the LSA were determined from the AVI based on the 
Timber Productivity Rating (TPR) which ranks a stand into one of four 
productivity levels including ‘good’, ‘moderate’, ‘fair’ and ‘unproductive’.  The 
TPR ratings are based on the dominant tree species and stand height-age 
relationships.  Since black spruce and tamarack trees are not economic species, 
all stands dominated by either of these species were assigned an ‘unproductive’ 
rank, regardless of their TPR rating. 

Additional details on forest resources, including timber volume and Mean 
Annual Increment (MAI), are provided in the Forestry Environmental Setting 
Report (Golder 2007g). 
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2.3.5.4 Species-Level Key Indicator Resources 

Rare Plants 
Overview 

A rare plant species is any native vascular or non-vascular plant (including 
lichens and fungi) that because of its biological characteristics, or for some other 
reason, exists in low numbers or in very restricted areas (ANPC 2000a).  Plant 
rarity is determined by three factors: geographic range, habitat specificity and 
local population size (Drury 1974; Rabinowitz 1981).  For example, many 
orchids have a widely dispersed distribution but are usually only found in small 
numbers.  Other rare plant species require specific habitat conditions that are 
uncommon.  Thus, the range of some rare species is restricted to so few localities 
that they are considered rare even though they occur in large numbers at each 
locality.   

Rare plants in Alberta are represented by those species listed on the ANHIC 
tracking and watch lists (Gould 2000, 2006).  The tracking lists include species 
of high priority because they are rare or there is a conservation concern 
(Gould 2006).  Species on the watch lists are typically taxa that have restricted 
distributions within Alberta but are common within their range.  Information on 
watch list species is gathered by ANHIC to ascertain trends in populations 
(Gould 2006). 

The ANHIC tracking and watch lists list denotes nine ranks of rarity for rare 
plants where the species are evaluated and ranked on their status both globally 
and provincially (Table 7).  Ranking is generally based on the number of known 
population occurrences in the province. 

At the national level, rare plant species are designated by COSEWIC (Committee 
on the Status of Endangered Wildlife in Canada) (i.e., SARA-listed species) and 
denoted by five rarity definitions or classes (COSEWIC 2007): 

• Special Concern: a species that may become a threatened or an 
endangered species because of a combination of biological 
characteristics and identified threats. 

• Threatened: a species likely to become endangered if limiting factors 
are not reversed. 

• Endangered: a species facing imminent extirpation or extinction. 

• Extirpated: a species that is no longer existing in the wild in Canada, 
but occurring elsewhere. 

• Extinct: any species that no longer exists. 
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Table 7 Alberta Natural Heritage Information Centre Rare Plant Ranking 
System 

Code(a) Description 

Rank 

G1 S1 less than five occurrences or only a few remaining individuals 

G2 S2 6 to 20 occurrences or with many individuals in fewer occurrences 

G3 S3 
21 to 100 occurrences; may be rare and local throughout its range, or in a 
restricted range (may be abundant in some locations or may be vulnerable to 
extirpation because of some factor of its biology) 

G4 S4 
apparently secure under present conditions, typically greater than 100 
occurrences but may be fewer with many large populations; may be rare in 
parts of its range, especially peripherally 

G5 S5 demonstrably secure under present conditions, greater than 100 occurrences; 
may be rare in parts of its range, especially peripherally 

GU SU status uncertain often because of low search effort or cryptic nature of the 
element; possibly in peril, unrankable, more information needed 

GH SH historically known, may be relocated in the future 

GNR SNR unranked or under review 

GNA SNA conservation status not applicable (includes exotic species) 

Other Codes 

E exotic species established, may be native to nearby regions 

HYB hybrid taxon that is recurrent in the landscape 

P potentially exists; may have occurred historically (but having not been 
persuasively documented) 

Q taxonomic questions or problems 

R reported but lacking sufficient documentation to accept or reject 

RD report dubious 

RF reported falsely 

T_ rank for a subspecific taxon 

X believed to be extirpated 

G? or S? not yet ranked 

_? rank questionable 
(a)  G = global; S = Alberta. 
Source:  Gould (2000, 2006). 

Rare Plant Potential Ranking 

Rare plant potential relates to the potential of a particular habitat type to support 
rare plants.  A rare plant potential ranking of high, moderate or low was assigned 
to each ecosite phase and wetlands type within the LSA based on an evaluation 
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of rare plant data in the Oil Sands Region and available rare plant habitat 
literature. 

Over 3,000 vegetation plots from the Oil Sands Region were used in making a 
preliminary assessment of rare plant potential by vegetation type.  The number of 
rare plant occurrences was tallied along with the total number of sites visited 
within each vegetation type.  Within this information, rare plant frequency of 
occurrence was calculated for each vegetation type.  These frequency values 
were sorted to determine if there were any natural breaks in the data that could be 
used to distinguish between low, moderate and high ranks.  Information on rare 
species habitats within the region was also evaluated.  The results were used to 
adjust the rankings accordingly, especially in cases where there was a limited 
sample size of a particular vegetation type. 

Based on these information sources and subsequent analyses, each vegetation 
type (e.g., ecosite phase, wetlands type, meadow, shrubland) was assigned a rare 
plant potential ranking of high, moderate or low.   

The vegetation type rare plant potential ranks were translated to the regional land 
cover classes based on the relationships provided in Table 2.  Table 8 lists the 
rare plant potential ranks for the RSA.  Table 9 lists the ranks for the LSA. 

Table 8 Rare Plant Potential Rankings for the Regional Study Area 

Regional Land Cover Class 

High Rank – Rare Plant Potential 
non-treed wetlands 
treed fen 
Moderate Rank – Rare Plant Potential 
burn 
coniferous jack pine 
coniferous jack pine−black spruce 
cutblock 
mixedwood aspen−jack pine 
treed poor fen / bog 
Low Rank – Rare Plant Potential 
coniferous white spruce 
deciduous aspen−balsam poplar 
disturbances (urban, industrial, agricultural and other) 
mixedwood aspen−white spruce 
water 
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Table 9 Rare Plant Potential Rankings for the Local Study Area  

Ecosite Phase / Wetlands Type 

High Rank – Rare Plant Potential 
BONN open bog 

FONG graminoid fen 

FONS shrubby fen 

FOPN patterned fen 

FTNI wooded fen with internal lawns 

FTNN wooded fen 

FTNR wooded fen with internal lawns and islands of forested 
peat plateau 

FTPN wooded patterned fen 

MONG marsh 

Sh shrubland (riparian or otherwise) 

SONS shrubby swamp 

WONN shallow open water 

Moderate Rank – Rare Plant Potential 
a1 lichen jack pine 

b1 blueberry jack pine-aspen 

b2 blueberry aspen (white birch) 

b3 blueberry aspen-white spruce 

b4 blueberry white spruce-jack pine 

BUu burn uplands 

BUw burn wetlands 

c1 Labrador tea-mesic jack pine-black spruce 

CC cutblock 

Me meadow 

SFNN forested swamp 

STNN wooded swamp 

Low Rank – Rare Plant Potential 
BFNN forested bog 

BTNI wooded bog with internal lawns 

BTNN wooded bog 

BTNR wooded bog with internal lawns and islands of forested 
peat plateau 

BTXC wooded permafrost bog with collapse scar 

BTXN wooded bog with permafrost 

channel channel 

cutbank cutbank 

d1 low-bush cranberry aspen 

d2 low-bush cranberry aspen-white spruce 

d3 low-bush cranberry white spruce 

DIS disturbance 

e1 dogwood balsam poplar-aspen 
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Table 9 Rare Plant Potential Rankings for the Local Study Area (continued) 

Ecosite Phase / Wetlands Type 

Low Rank – Rare Plant Potential (continued) 
e2 dogwood balsam poplar-white spruce 

e3 dogwood white spruce 

f1 horsetail balsam poplar-aspen 

f2 horsetail balsam poplar-white spruce 

f3 horsetail white spruce 

g1 Labrador tea-subhygric black spruce-jack pine 

h1 Labrador tea/horsetail white spruce-black spruce 

lake lake 

river river 

sand sand 

 

Traditional Plant Potential 

Traditional use plants are those plants used by Aboriginal people of the region as 
part of their traditional lifestyle.  The uses of these traditional plants are varied 
and include food, ceremonial, medicinal and other purposes.  As a result of 
previous work (Fort McKay Environmental Services Limited and AGRA 1998; 
Golder 2005b), a list of traditional use plants was compiled (Appendix III).  This 
list forms the foundation of an assessment documenting the abundance and 
distribution of traditional use plants within the regional and local study areas. 

Previous work has been conducted on assessing traditional plant potential in the 
RSA and other local study areas (CNRL 2002; Petro-Canada 2001; Shell 2002, 
2005; Suncor 2003, 2005).  Similar methods were employed for this work, but 
were updated based on the inclusion of additional regional vegetation data and 
modifications to the scoring procedure. 

Vegetation plot data from the Oil Sands Region, both north and south of Fort 
McMurray, were compiled to evaluate abundances of traditional use species to 
rank vegetation types for their potential to support traditional plants. 

To quantify species abundance levels, mean cover and percent frequency of 
occurrence of each species was calculated for each vegetation type.  Based on 
these two parameters a scoring system was developed (Table 10).  Species that 
commonly occurred within a vegetation type with relatively high percent cover 
were given a high abundance score while other species that were rarely present 
and exhibited low cover were given a low abundance score.  More specific 

Golder Associates 



Suncor Energy Inc. - 46 - Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

information on how cover abundance and frequency was categorized is provided 
in Appendix III.   

Table 10 Traditional Plant Species Abundance Scoring 

Measure Description Score 

abundant  very common with high cover 4 

common  very common with low to moderate cover or common with high cover 3 

frequent  common with low to moderate cover or occasional with moderate cover 2 

infrequent  occasional with low cover or very common with very low cover 1 

not present  rarely present or with very low cover and not plentiful 0 

 

After species scores were calculated, they were summed to calculate an overall 
score for each vegetation type (see Appendix III for details).  Based on the 
overall score, traditional plant potential for each vegetation type was ranked as 
high, moderate or low. 

The ecosite phase and wetlands types traditional plant potential ranks were 
translated to the regional land cover classes according to the relationship 
provided in Table 2.  Table 11 lists the ranks for the RSA.  Table 12 lists the 
ranks for the LSA. 

Table 11 Traditional Plant Potential Rankings for the Regional Study Area 

Regional Land Cover Class 

High Rank – Traditional Plant Potential 
coniferous white spruce 

deciduous aspen−balsam poplar 

mixedwood aspen−jack pine 

mixedwood aspen−white spruce 

Moderate Rank – Traditional Plant Potential 
burn 

coniferous jack pine−black spruce 

treed poor fen / bog 

treed fen 

Low Rank – Traditional Plant Potential 
coniferous jack pine 

cutblock 

disturbances (urban, industrial, agricultural and other) 

non-treed wetlands 

water 
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Table 12 Traditional Plant Potential Rankings for the Local Study Area 

Ecosite Phase/Wetlands Type 

High Rank – Traditional Plant Potential 
b1 blueberry jack pine-aspen 

b2 blueberry aspen (white birch) 

b3 blueberry aspen-white spruce 

b4 blueberry white spruce-jack pine 

d1 low-bush cranberry aspen 

d2 low-bush cranberry aspen-white spruce 

d3 low-bush cranberry white spruce 

e1 dogwood balsam poplar-aspen 

e2 dogwood balsam poplar-white spruce 

e3 dogwood white spruce 

f2 horsetail balsam poplar-white spruce 

Moderate Rank – Traditional Plant Potential 
a1 lichen jack pine 

BTNI wooded bog with internal lawns 

BTNN wooded bog 

BTXC wooded permafrost bog with collapse scar 

BTXN wooded bog with permafrost 

BUu burn uplands 

BUw burn wetlands 

c1 Labrador tea-mesic jack pine-black spruce 

CC cutblock 

f1 horsetail balsam poplar-aspen 

f3 horsetail white spruce 

FFNN forested fen 

FONS shrubby fen 

FTNI wooded fen with internal lawns 

FTNN wooded fen 

FTNR 
wooded fen with internal lawns and islands of forested 
peat plateau 

h1 Labrador tea/horsetail white spruce-black spruce 

SFNN forested swamp 

Sh shrubland (riparian or otherwise) 

STNN wooded swamp 

Low Rank – Traditional Plant Potential 
BFNN forested bog 

BONN open bog 

BTNR 
wooded bog with internal lawns and islands of forested 
peat plateau 

channel channel 

cutbank cutbank 

DIS disturbance 



Suncor Energy Inc. - 48 - Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

Table 12 Traditional Plant Potential Rankings for the Local Study Area 
(continued) 

Ecosite Phase/Wetlands Type 

Low Rank – Traditional Plant Potential (continued) 
FONG graminoid fen 

FOPN patterned fen 

FTPN wooded patterned fen 

g1 Labrador tea-subhygric black spruce-jack pine 

lake lake 

Me meadow 

MONG marsh 

river river 

sand sand 

SONS shrubby swamp 

WONN shallow open water 

 

2.3.6 Traditional Environmental Knowledge 

A summary of the most recent concerns expressed by Traditional Land Users 
regarding ongoing developments in the Oil Sands Region in relation to TEK and 
specifically traditional plants is provided in Section 3.3 as a means of updating 
and incorporating these concerns into the Environmental Impact Assessment 
(EIA) process. 

2.3.7 Sustainable Ecosystem Working Group (SEWG) 
Indicators  

The Cumulative Environmental Management Association (CEMA) Sustainable 
Ecosystem Working Group (SEWG) is mandated to develop environmental 
indicators that can be used to characterize baseline and future environmental 
conditions as part of the EIA process.  One of the goals of the indicator list is to 
“sustain the natural range of vegetation communities, successional patterns and 
ecological processes”.  Three indicators have been developed by SEWG to be 
used in evaluating this goal, which include: 

• area of vegetation types; 

• pattern of vegetation types; and 

• age of vegetation types. 
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Results on the areas of vegetation types in the RSA and LSA are provided in 
Sections 3.1.1 and 4.1.1, respectively.   Results on the pattern of vegetation types 
are provided in the Biodiversity Environmental Setting Report (Golder 2007i).  
Results on the age of vegetation types are provided in Section 4.6.1.2. 

2.4 QUALITY ASSURANCE AND QUALITY CONTROL 

A quality assurance/quality control (QA/QC) program was implemented to 
ensure that data collection, data entry and data analysis were conducted with 
confidence.  The QA/QC program used for the Voyageur South Project ensures 
that the possibility of error is minimized during data collection, data entry and 
data analysis.  

As a means of consistency and quality of data collected, standardized datasheets 
and methodologies were used.  Technical procedure manuals and specific work 
instructions were written for this purpose (Golder 2006a,b,c,d,e,f).  Quality 
assurance and quality control protocols were used to ensure consistency among 
surveyors.  Datasheet QA/QC was completed in the field and in the evening for 
all datasheets completed for that day.  The QA/QC check included an exchange 
of datasheets between field crews or team members to ensure legibility and that 
all fields were properly entered. 

Data entry was evaluated for errors or omissions by reviewing each datasheet to 
ensure that the electronic database accurately reflected field observations.  All 
calculations conducted as part of the Voyageur South Project were checked to 
make sure that the correct formulas, procedures or data source was used. 
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3 REGIONAL STUDY AREA 

3.1 TERRESTRIAL VEGETATION AND WETLANDS 

3.1.1 Overview 

The regional vegetation classification identifies 13 land cover classes (Table 13, 
Figure 9).  This regional coverage includes six terrestrial classes, three wetlands 
classes, two miscellaneous land cover classes and two disturbance classes. 

The Voyageur South Project RSA covers an area of 2,277,376 ha.  Terrestrial 
vegetation covers 800,731 ha (35%) of the RSA while wetlands cover 
1,039,613 ha (46%) of the RSA (Table 13).  Existing disturbances (i.e., urban 
areas, industrial development, roads, seismic lines, well sites and clearings) and 
cutblocks account for 181,074 ha (8%) of the RSA.  The remaining 255,958 ha 
(11%) of the RSA is burnt or represented by lakes and rivers. 

Table 13 Total Area and Percent Cover of Land Cover Classes Within the 
Regional Study Area 

Regional Study Area 
Regional Land Cover Class 

ha %  

Terrestrial Vegetation 
coniferous jack pine 215,344 9 
coniferous jack pine−black spruce 61,927 3 
mixedwood aspen−jack pine 61,565 3 
deciduous aspen−balsam poplar 203,283 9 
mixedwood aspen−white spruce 200,458 9 
coniferous white spruce 58,154 3 

terrestrial vegetation subtotal 800,731 35 
Wetlands (Peatlands) 
non-treed wetlands 230,207 10 
treed poor fen / bog 525,598 23 
treed fen 283,807 12 

wetlands (peatlands) subtotal 1,039,613 46 
Other 
burn 207,241 9 
water 48,716 2 

other subtotal 255,958 11 
Disturbances 
cutblock 10,809 <1 
disturbances (urban and industrial) 170,265 7 

disturbances subtotal 181,074 8 
Total 2,277,376 100 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 
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3.1.2 Regional Land Cover Classes  

3.1.2.1 Coniferous Jack Pine 

The coniferous jack pine land cover class is associated with rapidly drained 
aeolian and glaciofluvial deposits and the jack pine lichen (a1) ecosite phase.  
This land cover class is dominated by a relatively open, even-aged canopy of jack 
pine and an understorey of blueberry, bog cranberry, common bearberry and 
reindeer lichen (Cladina mitis).  The coniferous jack pine land cover class covers 
215,344 ha (9%) of the RSA (Table 13) and occurs mostly in the northern and 
eastern parts of the study area (Figure 9). 

3.1.2.2 Coniferous Jack Pine-Black Spruce 

The coniferous jack pine-black spruce land cover class is found on well to 
imperfectly drained soils where submesic to subhygric moisture regimes and 
poor nutrient regimes exist.  It is associated with the Labrador tea–mesic jack 
pine-black spruce (c1) ecosite phase but may also include a percentage of the 
Labrador tea–subhygric black spruce-jack pine (g1) ecosite phase.  The tree layer 
of the land cover class typically contains a mix of jack pine and black spruce 
with jack pine being more common on well-drained sites and black spruce more 
common on imperfectly drained sites  Ground-level vegetation is typically 
composed of Labrador tea and feather mosses such as Schreber's moss and 
knight's plume moss.  The coniferous jack pine-black spruce land cover class 
covers 61,927 ha (3%) of the RSA (Table 13) and occurs mostly in the 
northwestern and eastern parts of the study area (Figure 9). 

3.1.2.3 Mixedwood Aspen-Jack Pine 

The mixedwood aspen-jack pine land cover class has rapid to well-drained soils 
developed from coarse-textured glaciofluvial parent material.  It occurs in crest 
or upper slope positions where soils are generally dry.  This land cover class is 
most strongly associated with the blueberry jack pine-aspen (b1) ecosite phase.  
Stands are usually dominated by a mix of jack pine and aspen.  Understorey 
vegetation may include species such as green alder, Canada buffaloberry, 
common blueberry, bog cranberry and reindeer lichen (Cladina mitis).  The 
mixedwood aspen-jack pine land cover class covers 61,565 ha (3%) of the RSA 
(Table 13) and occurs throughout most parts of the study area but is most 
concentrated along the top of the Birch Mountain escarpment (Figure 9). 

3.1.2.4 Deciduous Aspen-Balsam Poplar  

The deciduous aspen-balsam poplar land cover class is typically found on upland 
sites with well to moderately well-drained soils developed from morainal parent 
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materials.  It has a closed canopy, usually dominated by aspen but balsam poplar 
may be common as well.  White spruce and other conifers may be present but 
with very low cover.  The understorey typically supports a diverse mix of shrubs 
and forbs including species such as Canada buffaloberry, prickly rose, Labrador 
tea and low-bush cranberry.  The low-bush cranberry aspen (d1) ecosite phase is 
most strongly associated with this land cover class.  The dogwood balsam poplar-
aspen (e1) and the horsetail balsam poplar-aspen (f1) ecosite phases are also 
associated with this class.  The deciduous aspen-balsam poplar land cover class 
covers 203,283 ha (9%) of the RSA (Table 13) and occurs mostly on the west 
side of the Athabasca River, especially along the escarpment of the Birch 
Mountains, but also east of Fort McMurray (Figure 9). 

3.1.2.5 Mixedwood Aspen-White Spruce 

The mixedwood aspen-white spruce land cover class is typically found on upland 
terrain with well to imperfectly well-drained soils developed from morainal 
parent materials.  The tree canopy of this class is typically composed of a mixture 
of aspen and white spruce but may also contain balsam poplar, white birch and 
black spruce.  Shrub and forb cover is usually diverse with species such as 
Labrador tea, twinflower, prickly rose, low-bush cranberry, bunchberry and wild 
sarsaparilla.  The low-bush cranberry aspen-white spruce (d2) ecosite phase is 
most strongly associated with this land cover class.  The dogwood balsam poplar-
white spruce (e2) and horsetail balsam poplar-white spruce (f2) ecosite phases 
are also associated with this class.  The mixedwood aspen-white spruce land 
cover class covers 200,458 ha (9%) of the RSA (Table 13) and is scattered 
throughout the study area, but mostly on the west side of the Athabasca River 
(Figure 9). 

3.1.2.6 Coniferous White Spruce 

The coniferous white spruce land cover class is typically found in areas with well 
to imperfectly drained soils.  White spruce communities typically occur near 
streams and cool, wet slopes in hilly upland areas where fires have been excluded 
for several decades.  This land cover class is most strongly associated with the 
low-bush cranberry white spruce (d3) ecosite phase. The dogwood white spruce 
(e3), the horsetail white spruce (f3) and the Labrador tea/horsetail white spruce–
black spruce (h1) ecosite phases are also associated with this class.  The tree 
layer is usually dominated by white spruce but may also contain a significant 
black spruce component and few deciduous trees.  Compared with other 
terrestrial land cover classes, this forest type tends to contain older trees and 
represent a late forest successional stage.  The coniferous white spruce land cover 
class covers 58,154 ha (3%) of the RSA (Table 13) and is scattered throughout 
most parts of the study area (Figure 9). 
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3.1.2.7 Non-Treed Wetlands 

The non-treed wetlands land cover class represents all wetlands that lack a tree 
canopy, which includes the graminoid fen, shrubby fen, shrubby swamp and 
marsh wetlands types.  Soils are poorly to very poorly drained typically resulting 
in the development of organic soils.  Vegetation may contain a shrub layer, 
usually dominated by willow, but may also be represented by dwarf birch or river 
alder.  Sedges are usually abundant in shrubby or graminoid wetlands.  Other 
common vascular species include bluejoint, swamp horsetail, marsh-marigold, 
marsh cinquefoil and buck-bean.  Common bryophytes include brown moss, 
tufted moss, golden moss and peat moss.  The non-treed wetlands land cover 
class covers 230,207 ha (9%) of the RSA (Table 13) and occur throughout most 
parts of the study area (Figure 9). 

3.1.2.8 Treed Poor Fen/Bog 

The treed poor fen/bog land cover class is found on poorly to very poorly 
drained, organic soils within low-lying areas.  Vegetation may vary in structure, 
with some sites consisting of a very open tree canopy of black spruce and closed 
black spruce shrub layer, while other sites support a denser canopy of black 
spruce.  The tree canopy in a portion of the poor fens may contain a component 
of tamarack.  Black spruce bogs are acidic and very nutrient poor.  Poor fens 
have slightly higher pH values.  Shrub cover and composition is varied but may 
include Labrador tea, black spruce and bog cranberry within the bogs and more 
willow and dwarf birch on poor fens as groundwater pH increases.  Other 
common species include cloudberry, horsetail, three-leaved Solomon's-seal, 
sedge, peat moss and golden moss.  The treed poor fen/bog land cover class is the 
most common class in the RSA.  It covers 525,598 ha (23%) of the RSA (Table 
13) and is common throughout (Figure 9).   

3.1.2.9 Treed Fen 

Treed fens are characterized as poor to moderately rich peatlands.  The 
overstorey is often dominated by tamarack but black spruce may form a 
significant component of the canopy.  Dwarf birch and willow are often found in 
the understorey along with tamarack and black spruce.  The herb layer is 
characterized by a cover of buck-bean, marsh marigold and marsh cinquefoil.  
Various sedge species are common in the graminoid layer.  The treed fen land 
cover class covers 283,807 ha (12%) of the RSA (Table 13) and occurs 
throughout most parts of the study area (Figure 9). 

Golder Associates 



Suncor Energy Inc. - 55 - Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

3.1.2.10 Burn 

The burn land cover class includes areas that may have been burnt over within 
the last 20 years.  This cover class includes a variety of regenerating vegetation 
types from dry jack pine stands to shrubby vegetation type composed of a variety 
of species such as white birch, willow and black spruce.  The burn land cover 
class covers 207,241 ha (9%) of the RSA (Table 13).  It is prominent on top of 
Birch Mountain, in the east-central part of the study area, and in several other 
smaller patches throughout the RSA (Figure 9).   

3.1.2.11 Water 

The water class primarily includes rivers and lakes within the RSA.  It covers 
48,716 ha (2%) of the RSA (Table 13) and includes water features such as the 
Athabasca River and McClelland Lake. 

3.1.2.12 Cutblocks 

The cutblock land cover class is represented by areas that have been cut over by 
timber harvest operations and are presently regenerating.  Pole- to sapling-sized 
trees are considered to dominate the cutblock class.  More recent cutblocks may 
be dominated by shrubs such as willow, green alder, prickly rose and low-bush 
cranberry as well as various forbs and grasses.  The cutblock land cover class 
covers 10,809 ha (<1%) of the RSA (Table 13) and primarily occurs west of the 
Athabasca River. 

3.1.2.13 Disturbance 

Disturbances within the RSA are represented by mines, industrial areas, borrow 
pits, well sites, borehole pads, clearings, roads, rights-of-ways, trails and seismic 
lines.  Disturbances are concentrated mainly in the central part of the RSA where 
several mines are in operation or at the construction stage.  The disturbance land 
cover class occupies 170,265 ha (7%) of the RSA (Table 13). 

3.2 KEY INDICATOR RESOURCES 

3.2.1 Community-Level Key Indicator Resources 

Key Indicator Resources are used to describe and assess economically, culturally and 
ecologically important plant communities within the RSA.  Within the Oil Sands 
Region, riparian communities, peatlands and economic forests have been selected as 
community-level vegetation KIRs. 
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3.2.1.1 Riparian Communities 

Riparian communities were selected as a community-level KIR primarily for 
their wildlife resource value, ecological and social importance, and vulnerability 
to disturbance.  Riparian communities account for 203,285 ha (9%) of the RSA 
(Table 14).  They are composed of both terrestrial and wetlands vegetation, 
dominated by non-treed wetlands that comprise 30% of all riparian communities.  
The deciduous aspen-balsam poplar land cover class is the most common 
terrestrial riparian community covering 43,947 ha (2%) of the RSA. 

Table 14 Area and Percent Cover of Riparian Communities Within 100 Metres 
of Waterbodies and Watercourses Within the Regional Study Area 

Regional Study Area 

Regional Land Cover Class 
ha 

% of 
Riparian 

Area 
%  

Terrestrial Vegetation 
deciduous aspen−balsam poplar 43,947 22 2 
mixedwood aspen−white spruce 39,268 19 2 
coniferous white spruce 15,807 8 1 

terrestrial vegetation subtotal 99,023 49 4
Wetlands 
non-treed wetlands 61,499 30 3 
treed fen 42,764 21 2 

wetlands subtotal 104,263 51 5
Total 203,285 100 9 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 

3.2.1.2 Peatlands 

Peatlands are a community-level KIR primarily selected for their ecological and 
social importance, and vulnerability to disturbance.  Within the RSA, peatlands 
are represented by the following land cover classes: 

• non-treed wetlands;  

• treed fen; and 

• treed poor fen/bog. 

Peatlands account for 1,039,613 ha (46%) of the RSA (Figure 9, Table 15).  The 
treed poor fen/bog land cover class makes up the majority of all peatlands and 
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covers an area of 525,598 ha (23%) of the RSA.  Peatlands occur throughout the 
RSA. 

Table 15 Area and Percent Cover of Peatlands and Non-Peatlands Within the 
Regional Study Area 

Regional Study Area 
Regional Land Cover Class 

ha % 

Peatlands (a)

non-treed wetlands 230,207 10 

treed fen 283,807 12 

treed poor fen/bog 525,598 23 

peatlands subtotal 1,039,613 46 

Non-Peatlands 
coniferous jack pine 215,344 9 

coniferous jack pine−black spruce 61,927 3 

mixedwood aspen−jack pine 61,565 3 

deciduous aspen−balsam poplar 203,283 9 

mixedwood aspen−white spruce 200,458 9 

coniferous white spruce 58,154 3 

water 48,716 2 

cutblock 10,809 <1 

disturbances 170,265 7 

non-peatlands subtotal 1,030,522 45 

Burn 
Burn (unknown) 207,241 9 

burn subtotal 207,241 9 

Total 2,277,376 100 
(a)  The majority component of each peatlands land cover class is dominated by peatlands.  Some 

non-peatlands do occur within the classes (i.e., swamps and marshes). 
Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 

do not equal the sum of the individual values. 

3.2.1.3 Productive Forests 

Productive forests were selected as a community-level KIR because of their 
economic importance.  Within the RSA, there is 811,540 ha (36%) of potentially 
productive forest land (Figure 10, Table 16).  This includes all terrestrial forests 
and cutblocks.  
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Table 16 Productive and Unproductive Forests Within the Regional Study Area 

Regional Study Area 
Regional Land Cover Class Timber 

Productivity 
ha % 

Terrestrial Vegetation 
coniferous jack pine productive 215,344 9 
coniferous jack pine−black spruce productive 61,927 3 
mixedwood aspen−jack pine productive 61,565 3 
deciduous aspen−balsam poplar productive 203,283 9 
mixedwood aspen−white spruce productive 200,458 9 
coniferous white spruce productive 58,154 3 
cutblock productive 10,809 0 

productive subtotal 811,540 36
Wetlands and Other 
non-treed wetlands unproductive 230,207 10 
treed fen unproductive 283,807 12 
treed poor fen / bog unproductive 525,598 23 
water unproductive 48,716 2 
disturbances unproductive 170,265 7 

unproductive subtotal 1,258,595 55
Burn 
burn unknown 207,241 9 

burn subtotal 207,241 9
Total 2,277,376 100 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 

3.2.2 Species-Level Key Indicator Resources 

For the Voyageur South Project, rare plants and traditional use plants have been 
selected as species-level vegetation KIRs within the RSA because of their 
resource use value, ecological and social importance, and vulnerability to 
disturbance.   
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3.2.2.1 Rare Plant Potential 

Rare plant potential within the RSA is provided in Table 17 and Figure 11.  
There is 514,015 ha (23%) of high, 1,082,484 ha (48%) of moderate and 
680,878 ha (30%) of low potential rare plant habitat within the RSA. 

Table 17 Area and Percent Cover of Rare Plant Potential Within the Regional 
Study Area 

Regional Study Area 
Regional Land Cover Class 

ha %  

High Rank – Rare Plant Potential 
non-treed wetlands 230,207 10 
treed fen 283,807 12 

high subtotal 514,015 23
Moderate Rank – Rare Plant Potential 
coniferous jack pine 215,344 9 
coniferous jack pine−black spruce 61,927 3 
mixedwood aspen−jack pine 61,565 3 
treed poor fen / bog  525,598 23 
burn 207,241 9 
cutblock 10,809 0 

moderate subtotal 1,082,484 48
Low Rank – Rare Plant Potential 
deciduous aspen−balsam poplar 203,283 9 
mixedwood aspen−white spruce 200,458 9 
coniferous white spruce 58,154 3 
water 48,716 2 
disturbances 170,265 7 

low subtotal 680,878 30
Total 2,277,376 100 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 

Golder Associates 





Suncor Energy Inc. - 62 - Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

3.2.2.2 Traditional Plant Potential 

Traditional plant potential within the RSA is provided in Table 18 and Figure 12.  
There is 523,461 ha (23%) of high, 1,078,574 ha (47%) of moderate and 
675,341 ha (30%) of low potential traditional plant habitat within the RSA.   

Table 18 Area and Percent Cover of Traditional Plant Potential Within the 
Regional Study Areas 

Regional Study Area 
Regional Land Cover Class 

ha % 

High Rank – Traditional Plant Potential 
mixedwood aspen−jack pine 61,565 3 
deciduous aspen−balsam poplar 203,283 9 
mixedwood aspen−white spruce 200,458 9 
coniferous white spruce 58,154 3 

high subtotal 523,461 23
Moderate Rank – Traditional Plant Potential 
coniferous jack pine−black spruce 61,927 3 
treed bog / poor fen 525,598 23 
treed fen 283,807 12 
burn 207,241 9 

moderate subtotal 1,078,574 47
Low Rank – Traditional Plant Potential 
coniferous jack pine 215,344 9 
non-treed wetlands 230,207 10 
water 48,716 2 
cutblock 10,809 0 
disturbances (urban, industrial, agricultural and 
other) 170,265 7 

low subtotal 675,341 30
Total 2,277,376 100 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 
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3.3 TRADITIONAL ENVIRONMENTAL KNOWLEDGE 
Traditional Environmental Knowledge (TEK) represents the cumulative 
knowledge that aboriginal people have passed on from generation to generation 
with respect to the plants, animals, air, water and land from where they have 
traditionally lived, hunted and travelled.  One aspect of the traditional lifestyle, 
namely, traditional plant harvesting, continues to be actively pursued within the 
Oil Sands Region.  Traditional Land Users have expressed concerns regarding oil 
sands development and the effect of this development on traditional plants.  
Summarized below are the main concerns made by Traditional Land Users 
during the recent Suncor Voyageur and Imperial Kearl Lake Project Hearings 
(EUB 2006; EUB and CEAA 2007).  For a comprehensive discussion on 
traditional use plants within the Voyageur South LSA, refer to the Traditional 
Land Use Environmental Setting Report (Golder 2007j).   

• Berry picking sites are being cleared, converted to gravel pits or have 
become barricaded. 

• Berry patches near developments are not as good as those further out, 
and blueberries are smaller. 

• Areas that were once used to pick sweet grass have been lost due to 
development. 

• Traditional Land Use knowledge on important plant collection areas has 
not been transferred to individuals who are involved in the planning of 
developments, and as a result, these areas are being cleared. 

• There are many concerns regarding mine reclamation in terms of how 
effective it will be in supporting and sustaining the array of native plants 
that have been traditionally collected and used for food, medicinal and 
spiritual purposes. 

• There is a concern about the loss of herbs and medicines collected in 
peatlands because there is currently no proven technology to restore 
these types of wetlands. 

It is understood that oil sands mining has a short- to medium-term negative effect 
on the area of land capable of supporting traditional use plants.  In the long term, 
mines will be reclaimed using native and traditional plants.  Efforts are being 
made to gather TEK from Traditional Land Users within and near the Voyageur 
South project area so that their views are incorporated into the planning process 
and reclamation initiatives (Golder 2007j).  Organizations such as CEMA also 
provide an avenue for discussion to share ideas and knowledge so that the end 
land use of the landscape will support a traditional lifestyle.  Specifically, TEK 
will be included in an updated version of the Guidelines for Reclamation to 
Forest Vegetation in the Oil Sands Region (CEMA 2006). 

With respect to peatlands reclamation, CEMA and the Wetlands and Aquatics 
Subgroup (WASG) is currently undertaking a modelling exercise to determine 
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the feasibility of constructing peatlands (fens) as part of the final reclamation 
landscape (CEMA 2006). 

3.4 REGIONAL ISSUES AND INITIATIVES 

A number of vegetation issues have been identified within the Oil Sands Region 
as outlined in the Regional Sustainable Development Strategy (RSDS) for the 
Athabasca Oil Sands Area (AENV 1999a,b).  These issues are addressed in part 
within this report by providing descriptions of baseline terrestrial vegetation and 
wetlands conditions.  Also discussed are the ways these issues are being dealt 
with by regional activities.  Specific initiatives such as terrestrial vegetation and 
wetlands mitigation and monitoring that will be implemented by Suncor as part 
of the Voyageur South Project are provided in the Terrestrial Vegetation and 
Wetlands section of the EIA for the Project. 

3.4.1 Aquifer Drawdown Effects on Wetlands Communities 

The primary RSDS regional issue (Issue 48) related to wetlands is the effect of 
aquifer drawdown on wetlands communities from mining operations.  
Specifically, the RSDS issue statement is as follows: 

 “The undetermined impact on wetlands vegetation communities 
due to basal aquifer and surface aquifer drawdown and the 
uncertainty of lateral distance of impact. This surface drawdown 
may cause the drying of wetlands over a significant area, 
depending on the volume of water removal required to dry a 
wetlands” (AENV 1999b). 

Environmental setting data on wetlands prior to disturbance is provided within 
this report.  This includes complete species lists and associated environmental 
requirements for each wetlands type.  Wetlands are also mapped across the RSA 
and LSA. 

To address specific concerns regarding the potential effects of surficial and basal 
aquifer drawdown on surrounding wetlands, Suncor and Albian Sands 
Energy Inc. (Albian Sands) have implemented wetlands monitoring programs as 
part of their mine approval conditions (Golder 2004a,b).  Results so far have 
shown that wetlands vegetation has not been adversely affected by project-related 
activities.  Wetlands will continue to be monitored within the region to evaluate 
long-term trends.  Suncor will also continue participating in activities of various 
regional wetlands research initiatives, including those of CEMA and the 
Canadian Oil Sands Network for Research and Development (CONRAD).  
Related to this, the provincial Groundwater Observation Well Network and 
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individual industry programs also monitor groundwater levels around mine sites 
(CEMA 2006).   

3.4.2 Traditional and Native Species in Reclamation 

Details of specific RSDS regional issues (Issues 54 and 55) related to the use of 
traditional and native plant species in reclamation are as follows: 

 “Use of native species and traditional plant species in reclamation 
in the closure planning design.” 

 “What vegetation species existed in the pre-disturbance 
landscape and what species will be established in the reclaimed 
landscapes, and when” (AENV 1999b). 

Baseline data on traditional and native plant species prior to disturbance is 
provided in this report.  Species lists are given for all vegetation types mapped 
within the Voyageur South LSA.  These lists provide environmental setting 
species-level information that can be used for reclamation planning purposes.  In 
addition, environmental setting analyses were conducted that specifically focused 
on traditional use species, which also produced lists and abundance information 
for traditional use species according to vegetation type.  A discussion of the 
concerns expressed by Traditional Land Users within the Oil Sands Region 
regarding the effect of industrial development on traditional use plants is also 
given.  Additional information on the use of native and traditional plants for 
planned reclamation activities is provided in the Conservation, Closure and 
Reclamation Plan for the Voyageur South Project. 

Regional initiatives to address these issues include work by SEWG of CEMA, 
which is involved in identifying traditional use plants of importance in the region 
(CEMA 2006).  Traditional Environmental Knowledge (TEK) will also be 
included in an updated version of the Guidelines for Reclamation to Forest 
Vegetation in the Athabasca region (CEMA 2006).  Suncor’s current and planned 
reclamation programs already comply with these guidelines, which promote the 
incorporation of native and traditional use species in the reclaimed landscape.  In 
addition, the Alberta Native Plant Working Group is developing guidelines for 
the use of native plant materials in Alberta (CEMA 2006), which are also 
expected to be incorporated into the reclamation guidelines.  Similarly, Suncor 
has previously committed to complying with the existing and the planned update 
to the Guideline for Wetland Establishment on Reclaimed Oil Sands Leases.  The 
update, which is planned for release in 2007, will include measures to promote 
the use of traditional plants in reclaimed wetlands.  
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4 LOCAL STUDY AREA 

4.1 TERRESTRIAL VEGETATION AND WETLANDS TYPES 

4.1.1 Overview 

The Voyageur South LSA covers an area of 25,467 ha.  There are a total of 
40 cover types that occur within the LSA including: 

• 17 terrestrial ecosite phases; 

• 14 wetlands types; 

• four miscellaneous vegetation types; 

• three non-vegetation types; and  

• two disturbance types. 

Terrestrial ecosite phases represent 10,812 ha (42%) of the LSA (Table 19, 
Figure 13).  The most common terrestrial vegetation type is represented by the 
low-bush cranberry aspen (d1) ecosite phase occupying 5,328 ha (21%) of the 
study area.  The next common terrestrial vegetation type is the low-bush cranberry 
aspen-white spruce (d2) ecosite phase covering 2,225 ha (9%) of the LSA, 
followed by the Labrador tea-subhygric black spruce–jack pine (g1) ecosite phase 
(776 ha or 3% of the LSA).  The least common terrestrial vegetation types are the 
horsetail balsam poplar-aspen (f1) and horsetail balsam poplar-white spruce (f2) 
ecosite phases, covering 9 and 16 ha (<1%), respectively, within the LSA. 

Wetlands cover 8,559 ha (34%) of the LSA (Table 19).  Peatlands, represented by 
bogs, fens and burn wetlands (also classed as a miscellaneous vegetation type) 
account for 6,757 ha (27%) of the LSA.  The most common wetlands type is the 
wooded bog (BTNN) covering 2,656 ha (10%) of the LSA followed by the 
wooded fen (FTNN) representing 2,420 ha (10%) of the LSA.  Non-peatland 
wetlands, including marshes, swamps and shallow open water account for 2,195 ha 
(9%) of the LSA.  Shrubby swamps (SONS) cover 1,097 ha (4%) of the LSA or 
50% of all non-peatland wetlands.  The least common wetlands types are the open 
bog (BONN), forested fen (FFNN) and wooded bog with internal lawns (BTNI) 
covering 7, 13 and 18 ha (<1%), respectively within the LSA. 

Miscellaneous vegetation types account for 506 ha (2%) of the LSA, which 
include meadows, shrublands and areas that have been recently burned by 
wildfire.  Non-vegetation types cover 511 ha (2%) of the LSA and include 
channels, lakes and sand bars. 
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Disturbances cover 5,080 ha (20%) of the LSA including 2,539 ha (10%) of 
cutblocks and 2,541 ha (10%) of other disturbances, which are represented by 
borrow pits, well sites, borehole pads, clearings, roads, rights-of-ways, trails and 
seismic lines. 

Table 19 Total Area and Percent Cover of Ecosite Phases and Wetlands Types 
Within the Local Study Area 

Area Number of Survey Sites 
Map 
Code Description 

ha % of 
LSA 

Detailed 
Plot 

Reconnaisance 
Plot 

Rare 
Plant 

Survey 
Total 

Terrestrial Ecosite Phases 

a1 lichen jack pine 102 <1 3 0 0 3 

b1 blueberry jack pine-aspen 242 1 6 1 4 11 

b2 blueberry aspen (white birch) 68 <1 1 0 0 1 

b3 blueberry aspen-white spruce 78 <1 1 1 2 4 

b4 blueberry white spruce-jack pine 64 <1 3 1 1 5 

c1 Labrador tea–mesic jack pine-black 
spruce 49 <1 1 1 1 3 

d1 low-bush cranberry aspen 5,328 21 15 4 2 21 

d2 low-bush cranberry aspen-white 
spruce 2,225 9 21 11 10 42 

d3 low-bush cranberry white spruce 693 3 9 1 2 12 

e1 dogwood balsam poplar-aspen 106 <1 2 1 0 3 

e2 dogwood balsam poplar-white spruce 68 <1 4 0 0 4 

e3 dogwood white spruce 39 <1 1 0 1 2 

f1 horsetail balsam poplar-aspen 9 <1 1 0 0 1 

f2 horsetail balsam poplar-white spruce 16 <1 0 0 0 0 

f3 horsetail white spruce 250 1 4 1 1 6 

g1 Labrador tea–subhygric black spruce-
jack pine 776 3 10 2 1 13 

h1 Labrador tea/horsetail white spruce-
black spruce 699 3 6 1 4 11 

terrestrial subtotal 10,812 42 42 25 29 142 

Wetlands  

BFNN forested bog 36 <1 0 0 0 0 

BTNN wooded bog 2,656 10 11 4 2 17 

BTNI wooded bog with internal lawns 18 <1 0 0 0 0 

BONN open bog 7 <1 0 0 0 0 

FFNN forested fen 13 <1 1 0 0 1 

FTNN wooded fen 2,420 10 10 3 8 21 

FTNI wooded fen with internal lawns 99 <1 0 0 0 0 

FOPN patterned fen 44 <1 1 0 1 2 

FONS shrubby fen 950 4 8 0 5 13 

FONG graminoid fen 122 <1 3 1 12 16 

STNN wooded swamp 789 3 3 3 6 12 

SONS shrubby swamp 1,097 4 12 1 29 42 
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Table 19 Total Area and Percent Cover of Ecosite Phases and Wetlands Types 
Within the Local Study Area (continued) 

Area Number of Survey Sites 
Map 
Code Description 

ha % of 
LSA 

Detailed 
Plot 

Reconnaisance 
Plot 

Rare 
Plant 

Survey 
Total 

MONG marsh 228 1 7 1 26 34 

WONN shallow open water 82 <1 1 0 1 2 

wetlands subtotal 8,559 34 57 15 90 162 

Miscellaneous Vegetation Types 

Me meadow 27 <1 1 0 2 3 

Sh shrubland 24 <1 2 1 5 8 

BUu burn uplands 61 <1 1 0 0 1 

BUw burn wetlands(a) 394 2 0 2 0 2 

miscellaneous vegetation types subtotal 506 2 4 3 7 14 

Non-Vegetation Types 

channel channel 14 <1 0 0 0 0 

lake lake 491 2 0 0 0 0 

sand sand 6 <1 0 0 0 0 

water and sand subtotal 511 2 0 0 0 0 

Disturbances 

CC cutblock 2,539 10 5 5 2 12 

DIS disturbance 2,541 10 1 4 13 18 

disturbances subtotal 5,080 20 6 9 15 30 

Total 25,467 100 155 50 141 346 

(a)  The burn wetlands type is also considered to be a peatlands wetlands type. 
Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals do not equal the sum of the individual 

values. 
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4.1.2 Plot Data Summary 

Data were collected in 346 vegetation survey sites across the range of vegetation 
types within the LSA.  This included 155 detailed vegetation plots, 
50 reconnaissance vegetation plots and 141 rare plant survey sites (Table 19, 
Figure 14).  Based on these data, a species list for the LSA was generated and is 
provided in Appendix IV.  Additional species lists with mean percent species 
cover were generated for each ecosite phase and wetlands types (Appendix V).  
Site data for each site is provided in Appendix VI.  Representative photos of the 
ecosite phase and wetlands types are shown in Appendix VII. 

4.1.3 Terrestrial Vegetation and Wetlands Types  

Descriptions of ecosite phases, wetlands types and other vegetation types mapped 
within the LSA are provided in the following subsections.  These descriptions are 
based on vegetation and soils data collected from the LSA.  In cases where there 
was minimal plot data, other sources were referenced (Beckingham and 
Archibald 1996; Halsey et al. 2003).  Table 20 provides a summary of the typical 
site, vegetation and soil characteristics for each of the vegetation types mapped.  
Appendix V contains full species lists for all vegetation types sampled. 

Common names are generally provided in the vegetation descriptions below.  In 
cases where there is no common name or the common name can be confused 
with two or more species, a scientific name is given.  For a reference to common 
and scientific names, refer to Appendix IV.  For descriptions of soil subgroups 
and soil parent materials, refer to the Soil and Terrain Environmental Setting 
Report (Golder 2007e). 

4.1.3.1 Terrestrial Ecosite Phases 
a1 lichen jack pine 

The lichen jack pine (a1) ecosite phase is characterized by a xeric moisture 
regime and a poor nutrient regime.  This vegetation type is typically located in 
crest, upper slope and level landscape positions.  Soils are rapidly drained due to 
the coarse-textured, glaciofluvial parent material.  Eluviated Dystric Brunisolic 
soils are most common for this vegetation type. 

This ecosite phase has an open canopy of jack pine, a moderate cover of low 
shrubs including common blueberry, bog cranberry and common bearberry and a 
high cover of reindeer lichen (Cladina mitis).  The diversity of vascular plants is 
low but lichen diversity is the highest among all vegetation types sampled within 
the LSA.  The lichen jack pine (a1) ecosite phase covers 102 ha (<1%) of the 
LSA and occurs south and southwest of Poplar Creek Reservoir (Figure 13). 
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Table 20 Vegetation, Site and Soil Characteristics of Ecosite Phases and Wetlands Types Within the Local Study 
Area 

Map Code 
Ecosite Phase 
or Wetlands 
Type Name 

Dominant 
Tree Species 

Dominant Understorey 
Species 

Moisture 
Regime 

Nutrient 
Regime Drainage Soil Series Soil Subgroup Parent Material 

Terrestrial Vegetation 

a1 lichen 
jack pine jack pine 

common bearberry, 
bog cranberry, 
common blueberry, 
reindeer lichen    

subxeric poor rapid Mildred Eluviated Dystric 
Brunisol glaciofluvial 

b1 
blueberry 
jack pine-
aspen 

jack pine, 
aspen 

green alder, 
Canada buffaloberry, 
common blueberry, 
bog cranberry  

subxeric to 
submesic 

poor to 
medium rapid to well Mildred Eluviated Dystric 

Brunisol 

glaciofluvial, 
glaciofluvial over 
moraine 

b2 blueberry 
aspen aspen 

saskatoon, 
common blueberry, 
prickly rose, 
wild sarsaparilla   

subxeric to 
submesic 

poor to 
medium rapid to well Mildred, 

Sutherland 
Eluviated Dystric 
Brunisol 

glaciofluvial, 
glaciofluvial over 
moraine 

b3 
blueberry 
aspen-white 
spruce 

aspen, 
white spruce, 
jack pine 

green alder, 
common blueberry, 
prickly rose, 
Labrador tea, 
bog cranberry      

subxeric to 
mesic 

poor to 
medium rapid to well Mildred, 

Sutherland 
Eluviated Dystric 
Brunisol 

glaciofluvial, 
glaciofluvial over 
moraine 

b4 
blueberry 
white spruce-
jack pine 

jack pine, 
white spruce 

blueberry, 
bog cranberry, 
Labrador tea, 
common bearberry, 
reindeer lichen 

subxeric to 
mesic 

poor to 
medium rapid to well 

Mildred, 
Misc. Lithic 
Contact, 
Sutherland 

Eluviated Dystric 
Brunisol, 
Orthic Eutric 
Brunisol 

glaciofluvial, 
fluvial veneer over 
bedrock, 
glaciofluvial over 
moraine 

c1 

Labrador tea– 
mesic 
jack pine-black 
spruce 

jack pine, 
black spruce 

Labrador tea, 
Schreber's moss, 
reindeer lichen 

subxeric to 
mesic 

poor to 
medium 

rapid to 
moderately 
well 

Mildred Eluviated Dystric 
Brunisol glaciofluvial 

d1 
low-bush 
cranberry 
aspen 

aspen 

Canada buffaloberry, 
prickly rose, 
Labrador tea, 
low-bush cranberry 

submesic to 
mesic medium well to 

imperfect 

Horse River, 
Sloping Land, 
Dover 

Orthic Gray 
Luvisol, 
Gleyed Gray 
Luvisol 

moraine, 
glaciofluvial over 
moraine 

d2 

low-bush 
cranberry 
aspen-white 
spruce 

aspen, 
white spruce 

Labrador tea, 
prickly rose, 
low-bush cranberry 

submesic to 
subhygric medium well to 

imperfect 
Horse River, 
Dover 

Orthic Gray 
Luvisol, 
Gleyed Gray 
Luvisol 

moraine, 
glaciofluvial over 
moraine 

d3 
low-bush 
cranberry 
white spruce 

white spruce 
Labrador tea, 
low-bush cranberry, 
feather moss 

mesic to 
subhygric 

medium to 
rich 

well to 
imperfect 

Horse River, 
Dover 

Orthic Gray 
Luvisol, 
Gleyed Gray 
Luvisol 

moraine 

e1 
dogwood 
balsam poplar-
aspen 

balsam poplar, 
aspen 

river alder, 
low-bush cranberry, 
prickly rose 

mesic to 
subhygric rich 

moderately 
well to 
imperfect 

McMurray, 
Horse River 

Cumulic Regosol,
Orthic Gray 
Luvisol 

fluvial, 
moraine 
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Table 20 Vegetation, Site and Soil Characteristics of Ecosite Phases and Wetlands Types Within the Local Study 
Area (continued) 

Map Code 
Ecosite Phase 
or Wetlands 
Type Name 

Dominant 
Tree Species 

Dominant Understorey 
Species 

Moisture 
Regime 

Nutrient 
Regime Drainage Soil Series Soil Subgroup Parent Material 

e2 
dogwood 
balsam poplar-
white spruce 

aspen, 
white spruce, 
balsam poplar 

river alder, 
red-osier dogwood, 
low-bush cranberry, 
willow 

mesic to 
subhygric rich 

moderately 
well to 
imperfect 

McMurray, 
Horse River, 
Sloping Land 

Cumulic Humic 
Regosol,, 
Orthic Gray 
Luvisol, 
Rego Gleysol 

fluvial, 
moraine, 
colluvial 

e3 dogwood 
white spruce white spruce 

wild red raspberry, 
low-bush cranberry, 
river alder, 
red-osier dogwood, 
feather moss 

mesic to 
subhygric rich 

moderately 
well to 
imperfect 

McMurray, 
Horse River, 
Sloping Land 

Gleyed Cumulic 
Humic Regosol, 
Orthic Luvic 
Gleysol, 
Orthic Gray 
Luvisol 

fluvial, 
moraine, 
colluvial 

f1 
horsetail 
balsam 
poplar–aspen 

white birch river alder, 
common horsetail 

mesic to 
hygric 

medium to 
rich 

moderately 
well to 
imperfect 

McMurray Cumulic Regosol fluvial 

f2 
horsetail 
balsam poplar-
white spruce 

white spruce, 
balsam poplar 

river alder, 
willow, 
dogwood, 
horsetail 

mesic to 
hygric 

medium to 
rich 

moderately 
well to poor 

McMurray, 
Horse River Orthic Gleysol fluvial, 

moraine 

f3 horsetail 
white spruce white spruce 

river alder, 
common horsetail, 
woodland horsetail, 
feather moss 

subhygric to 
hygric 

medium to 
rich 

imperfect to 
poor 

McMurray, 
Horse River 

Cumulic Regosol,
Orthic Gleysol, 
Gleyed Gray 
Luvisol 

fluvial, 
moraine 

g1 

Labrador tea–
subhygric 
black spruce-
jack pine 

black spruce 
Labrador tea, 
feather moss, 
reindeer lichen 

mesic to 
subhydric poor imperfect to 

poor 

Bitumount, 
Ells River, 
Chetah 

Orthic Gleysol, 
Rego Gleysol 
(peaty), 
Orthic Luvic 
Gleysol 

moraine, 
glaciofluvial, 
glaciofluvial over 
moraine 

h1 

Labrador 
tea/horsetail 
white spruce-
black spruce 

black spruce, 
white spruce 

willow, 
Labrador tea, 
common horsetail, 
feather moss 

subhygric to 
subhydric poor to rich imperfect to 

poor 

Ells River, 
McLelland, 
Horse River, 
Algar Lake 

Orthic Gleysol, 
Terric Mesisol, 
Orthic Luvic 
Gleysol (peaty) 

moraine, 
organic over 
moraine, 
glaciolacustrine 

Wetlands 
BFNN forested bog black spruce no data no data no data no data Muskeg no data organic 

BTNN wooded bog black spruce 

Labrador tea, 
black spruce, 
feather moss, 
Sphagnum moss 

hygric to 
subhydric 

poor to very 
poor 

poor to very 
poor Muskeg Terric Mesisol, 

Terric Fibrisol 

organic over 
moraine, 
organic over 
glaciolacustrine, 
organic over 
glaciofluvial 

BTNI 
wooded bog 
with internal 
lawns 

black spruce no data no data no data no data Muskeg no data organic 

FFNN forested fen black spruce Labrador tea, 
Sphagnum moss, subhydric poor poor McLelland Terric Fibrisol organic 

Golder Associates 
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Table 20 Vegetation, Site and Soil Characteristics of Ecosite Phases and Wetlands Types Within the Local Study 
Area (continued) 

Map Code 
Ecosite Phase 
or Wetlands 
Type Name 

Dominant 
Tree Species 

Dominant Understorey 
Species 

Moisture 
Regime 

Nutrient 
Regime Drainage Soil Series Soil Subgroup Parent Material 

FTNN wooded fen black spruce, 
tamarack  

Labrador tea, 
dwarf birch, 
water sedge, 
Sphagnum moss, 
golden moss 

hygric to 
hydric poor to rich poor to very 

poor McLelland Terric Mesisol, 
Terric Fibrisol 

organic over 
moraine, 
organic over 
glaciolacustrine, 
organic over 
glaciofluvial 

FTNI 
wooded fen 
with internal 
lawns 

black spruce, 
tamarack  no data no data no data no data McLelland no data organic 

FOPN patterned fen 
no trees or with 
sparse 
tamarack 

dwarf birch, 
buck-bean, 
hairy-fruited sedge 

hydric very rich very poor McLelland 
Typic Fibrisol, 
Typic Mesisol, 
Fibric Mesisol 

organic, 
organic over 
glaciofluvial, 
organic over 
glaciolacustrine 

FONS shrubby fen 

no trees or with 
scattered 
tamarack and 
black spruce 

dwarf birch, 
willow, 
buck-bean, 
water sedge, 
brown moss    

subhydric to 
hydric 

medium to 
rich 

poor to very 
poor 

McLelland, 
Bitumount 

Terric Mesisol, 
Typic Fibrisol, 
Typic Mesisol, 
Rego Gleysol 
(peaty) 

organic, 
organic over 
glaciofluvial, 
organic over 
glaciolacustrine, 
organic over 
moraine 

FONG graminoid fen no trees 

willow 
marsh cinquefoil, 
water sedge, 
Warnstorfia moss 

hygric to 
hydric poor to rich poor to very 

poor 
McLelland, 
Bitumount 

Typic Fibrisol, 
Terric Mesisol, 
Terric Humisol, 
Orthic Humic 
Gleysol (peaty) 

organic, 
organic over 
glaciolacustrine 

STNN wooded 
swamp 

white birch, 
white spruce, 
black spruce, 
tamarack 

Labrador tea, 
river alder, 
willow, 
common horsetail, 
bluejoint 

subhygric to 
subhydric 

medium to 
very rich 

imperfect to 
very poor 

McLelland, 
Ells River, 
Bitumount, 
Horse River 

Terric Mesisol, 
Terric Humisol, 
Orthic Luvic 
Gleysol (peaty), 
Orthic Gleysol 
(peaty) 

organic over 
moraine, 
organic over 
glaciolacustrine, 
moraine 

SONS shrubby 
swamp willow 

willow, 
river alder, 
dwarf birch, 
swamp horsetail, 
bluejoint     

subhygric to 
hydric 

medium to 
very rich 

poor to very 
poor 

McLelland, 
McMurray, 
Ells River 
Mamawi 

Terric Mesisol, 
Rego Gleysol, 
Orthic Gleysol, 
Orthic Humic 
Gleysol 

organic over 
moraine, 
fluvial, 
moraine 

MONG marsh no trees 

water arum, 
common cattail, 
common duckweed, 
water sedge 

hygric to 
aquatic 

poor to very 
rich 

poor to very 
poor 

McLelland, 
Ells River, 
Chetah 

Typic Mesisol, 
Orthic Gleysol, 
Rego Gleysol 

organic, 
moraine, 
glaciolacustrine 

WONN shallow open 
water no trees common duckweed, 

Polygonum species aquatic poor to 
medium very poor water water water 

Golder Associates 
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Table 20 Vegetation, Site and Soil Characteristics of Ecosite Phases and Wetlands Types Within the Local Study 
Area (continued) 

Golder Associates 

Map Code 
Ecosite Phase 
or Wetlands 
Type Name 

Dominant 
Tree Species 

Dominant Understorey 
Species 

Moisture 
Regime 

Nutrient 
Regime Drainage Soil Series Soil Subgroup Parent Material 

Miscellaneous Vegetation Types 

Me meadow no trees bluejoint, 
sedge 

mesic to 
hygric 

medium to 
rich 

moderately 
well McMurray Cumulic Regosol fluvial 

Sh shrubland no trees 

willow, 
red-osier dogwood, 
wild red raspberry, 
river alder, 
common horsetail 

mesic to 
hygric 

medium to 
rich imperfect  

Rough / 
Broken, 
McMurray 

Orthic Humic 
Regosol, 
Eluviated Dystric 
Brunisol 

glaciofluvial over 
moraine, 
fluvial 

BUu burn uplands no trees 
willow, 
aspen, 
graminoid species 

mesic medium well to 
imperfect 

Horse River, 
Dover 

Orthic Gray 
Luvisol, 
Gleyed Gray 
Luvisol 

moraine 

BUw burn wetlands no trees 

bog birch, 
willow, 
meadow horsetail, 
bluejoint 

hygric to 
subhydric poor to rich imperfect to 

very poor 

Muskeg, 
McLelland, 
Ells River 

Terric Mesisol, 
Terric Fibrisol, 
Orthic Gleysol 
(peaty) 

organic over 
glaciolacustrine, 
moraine 

Disturbances 

CC cutblock 
no trees or with 
scattered trees, 
typically aspen 

common blueberry, 
wild red raspberry 
aspen, 
wild strawberry      
common fireweed,  
graminoid species 

submesic to 
mesic medium well to 

imperfect 
Horse River, 
Dover 

Orthic Gray 
Luvisol, 
Gleyed Gray 
Luvisol 

moraine 

DIS disturbance no trees variable or n/a variable or 
n/a 

variable or 
n/a variable or n/a variable or n/a variable or n/a variable or n/a 

n/a = Not applicable. 
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b1 blueberry jack pine-aspen 

The blueberry jack pine-aspen (b1) ecosite phase has a subxeric to submesic 
moisture regime and a poor to medium nutrient regime.  This vegetation type is 
typically located in crest, upper slope and level landscape positions within the 
landscape.  The soil is relatively dry due to rapidly to well-drained, coarse-
textured glaciofluvial parent material.  Eluviated Dystric Brunisolic soils are 
most common.   

This ecosite phase is comprised of an open canopy of jack pine and aspen and 
prominent shrub, forb, bryophyte and terrestrial lichen layers.  The low shrub 
layer commonly includes green alder, Canada buffaloberry, common blueberry 
and bog cranberry.  Bunchberry is the most common forb while Schreber's moss 
and reindeer lichen (Cladina mitis) are common in the bryophyte and lichen 
layers, respectively.  The blueberry jack pine-aspen (b1) ecosite phase covers 
242 ha (1%) of the LSA and largely occurs east, west and south of Poplar Creek 
Reservoir (Figure 13). 

b2 blueberry aspen (white birch) 

The blueberry aspen (white birch) (b2) ecosite phase is relatively dry due to the 
rapidly to well-drained, coarse-textured glaciofluvial or glaciofluvial over 
moraine parent materials.  Soil moisture regime ranges between subxeric and 
submesic while nutrient regime ranges between poor and medium.  This 
vegetation type is generally located in upper slope positions within the landscape.  
Eluviated Dystric Brunisolic soils are most commonly encountered.   

This ecosite phase is dominated by a canopy of aspen.  The low shrub and forb 
layers exhibit moderate vegetation cover.  The most common understorey species 
are saskatoon, common blueberry, prickly rose and wild sarsaparilla.  There is 
usually very low amounts of moss and terrestrial lichens.  The blueberry aspen 
(white birch) (b2) ecosite phase covers 68 ha (<1%) of the LSA and largely 
occurs west of Beaver Creek Reservoir and east, west and south of Poplar Creek 
Reservoir (Figure 13). 

b3 blueberry aspen-white spruce 

The blueberry aspen-white spruce (b3) ecosite phase is rapidly to well-drained 
and relatively dry as a result of the moderately coarse to coarse-textured, 
glaciofluvial or glaciofluvial over moraine parent material.  Eluviated Dystric 
Brunisolic soils are most common for this vegetation type.  Moisture regime 
ranges from subxeric to mesic while nutrient regime ranges between poor to 
medium.  This vegetation type is generally located in upper slope positions 
within the landscape. 

Golder Associates 
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The tree layer of the blueberry aspen-white spruce ecosite phase consists of an 
open canopy of aspen, white spruce and jack pine.  A moderate cover of low 
shrubs is commonly represented by green alder, common blueberry, prickly rose 
and Labrador tea.  A prominent forb layer includes species such as bunchberry, 
ground-cedar and three-leaved Solomon's-seal.  Common species in the 
bryophyte layer include Schreber's moss and stair-step moss.  The blueberry 
aspen-white spruce (b3) ecosite phase covers 78 ha (<1%) of the LSA and largely 
occurs in the vicinity of Poplar Creek and Beaver Creek reservoirs (Figure 13). 

b4 blueberry white spruce-jack pine 

The blueberry white spruce-jack pine (b4) ecosite phase is characterized by a 
subxeric to mesic moisture regime and a poor to medium nutrient regime.  
Typically, this vegetation type is located in crest to upper slope landscape 
positions.  Soils are rapidly to well-drained due to the relatively coarse texture of 
the soil or shallow depth to bedrock.  The soil associated with this vegetation 
type has mainly developed from a thin deposit of glaciofluvial material overlying 
moraine or bedrock.  Eluviated Dystric or Orthic Eutric Brunisolic soils are most 
common. 

A relatively open canopy of jack pine and white spruce dominates the tree layer.  
A moderate cover of low shrubs is represented by species such as common 
blueberry, bog cranberry, Labrador tea, common bearberry and Canada 
buffaloberry.  Schreber's moss is the most dominant moss while a high diversity 
of lichens is present in both the terrestrial lichen and epiphyte layers.  The most 
common of these species are reindeer lichen (Cladina mitis) and Evernia 
mesomorpha.  Forbs and grasses are not prominent within this vegetation type. 
The blueberry white spruce-jack pine (b4) ecosite phase covers 64 ha (<1%) of 
the LSA and largely occurs near the confluence of Beaver River and Cache 
Creek, east of Ruth Channel and within the Athabasca River valley (Figure 13). 

c1 Labrador tea–mesic jack pine-black spruce 

The Labrador tea–mesic jack pine-black spruce (c1) ecosite phase typically has a 
submesic to mesic moisture regime and a poor nutrient regime.  This vegetation 
type is typically located in upper slope to level landscape positions.  Soil 
drainage ranges from rapid to moderately well-drained within material developed 
from glaciofluvial deposits.  Eluviated Dystric Brunisolic soils are most 
commonly encountered within this vegetation type. 

The open tree layer of this ecosite phase is typically composed of a mixture of 
jack pine and black spruce.  The shrub layer is dominated by a high amount of 
Labrador tea while a carpet of feather mosses, including Schreber's moss and 
knight's plume moss, usually covers the forest floor.  Reindeer lichen (Cladina 
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mitis and C. stellaris) is often present while forb and graminoid cover is usually 
very low.  The Labrador tea–mesic jack pine-black spruce (c1) ecosite phase 
covers 49 ha (<1%) of the LSA and is scattered to east, west and south of Poplar 
Creek Reservoir and within the Athabasca River valley (Figure 13). 

d1 low-bush cranberry aspen 

The low-bush cranberry aspen (d1) ecosite phase generally occurs in midslope 
landscape positions where mesic moisture conditions exist.  Soils are usually well 
to moderately well-drained but imperfectly drained soils are occasionally 
encountered where topography is level or slightly depressed.  Orthic Gray and 
Gleyed Gray Luvisolic soils developed from morainal parent materials are most 
commonly associated with this vegetation type.  A medium nutrient regime for 
this vegetation type is typical. 

This ecosite phase is typically composed of a dense cover of aspen in the tree 
layer and a rich shrub layer often including species such as twinflower, Canada 
buffaloberry, prickly rose, Labrador tea and low-bush cranberry.  The forb layer 
is also usually rich with bunchberry and wild sarsaparilla being the most 
prominent species.  The graminoid, bryophyte and lichen layers are usually 
inconspicuous.  The low-bush cranberry aspen (d1) ecosite phase is the most 
common terrestrial vegetation type within the LSA.  It covers 5,328 ha (21%) of 
the LSA and is distributed broadly across the study area but is less common in 
the southwestern and northeastern parts (Figure 13). 

d2 low-bush cranberry aspen-white spruce 

The low-bush cranberry aspen-white spruce (d2) ecosite phase is a mixedwood 
community that has a characteristic mesic moisture regime and medium nutrient 
regime.  It generally occurs in midslope to level positions in the landscape where 
well to imperfectly drained soils exist.  Orthic Gray and Gleyed Gray Luvisolic 
soils that have developed from morainal parent material are most common.  

This ecosite phase has a relatively high level of vascular species diversity.  It 
usually contains a closed canopy of aspen and white spruce and a moderate to 
high cover of shrubs that may include Labrador tea, twinflower, prickly rose and 
low-bush cranberry.  There is usually a moderate cover of forbs with bunchberry 
being the most prominent species.  Other typical forbs that may be present 
include wild sarsaparilla, northern starflower, dewberry, palmate-leaved 
coltsfoot, common fireweed, wild lily-of-the-valley, stiff club-moss and wild 
strawberry.  Schreber's moss and stair-step moss often occur together as common 
mosses on the forest floor. The low-bush cranberry aspen-white spruce (d2) 
ecosite phase covers 2,225 ha (9%) of the LSA and is distributed broadly across 
the study area but is concentrated mostly in the central region (Figure 13). 
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d3 low-bush cranberry white spruce 

The low-bush cranberry white spruce (d3) ecosite phase represents a mature 
modal forest type within the Boreal Mixedwood ecological area.  Moisture 
conditions are usually mesic but may be slightly moister in areas where drainage 
is imperfect.  Nutrient regime is typically medium.  The soils most commonly 
associated with this vegetation type are Orthic Gray and Gleyed Gray Luvisols, 
which typically develop from morainal parent material.   

This ecosite phase is dominated by an open canopy of white spruce. Low-bush 
cranberry and Labrador tea tend to be moderately abundant in the low shrub 
layer.  The diversity of the forb layer is variable and correlated with canopy 
closure.  The most common forbs include bunchberry and wild sarsaparilla.  A 
layer of mosses including Schreber's moss, stair-step moss and knight's plume 
moss usually covers the forest floor.  The low-bush cranberry white spruce (d3) 
ecosite phase covers 693 ha (3%) of the LSA and is distributed throughout most 
parts of the LSA (Figure 13). 

e1 dogwood balsam poplar-aspen 

The dogwood balsam poplar (e1) ecosite phase is characterized by a mesic to 
subhygric moisture regime and a rich nutrient regime.  It is found in relatively 
level to slightly depressed areas where morainal parent materials exist.  
Additionally, this ecosite phase occurs in riparian areas where nutrient-rich soil 
horizons have developed from fluvial deposited material.  Orthic Gray Luvisol 
and Cumulic Regosolic soils are most commonly encountered within this 
vegetation type. 

This ecosite phase most often occurs with balsam poplar and aspen in the tree 
layer.  Shrub diversity is usually high and may include species such as river 
alder, low-bush cranberry, prickly rose, Canada buffaloberry, common wild rose, 
willow, wild red raspberry and bristly black currant.  Forb cover is often 
dominated by a layer of wild sarsaparilla.  The graminoid, bryophyte and lichen 
layers most often occur with very low abundances.  The dogwood balsam 
poplar-aspen (e1) ecosite phase covers 106 ha (<1%) of the LSA and is largely 
distributed near the west boundary of the LSA and within the Athabasca River 
valley (Figure 13). 

e2 dogwood balsam poplar-white spruce 

The dogwood balsam poplar-white spruce (e2) ecosite phase is characterized by a 
mesic to subhygric moisture regime and a rich nutrient regime.  The moist, rich 
condition of this ecosite phase supports a rich diversity of plant species.  Soils are 
moderately well to imperfectly drained and have developed from morainal and 
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fluvial parent materials.  Cumulic Humic Regosol, Orthic Gray Luvisol and Rego 
Gleysolic soils are often found within this vegetation type. 

This ecosite phase has a rich diversity of vascular plant species.  The tree canopy 
may include a mix of species such as aspen, white spruce, balsam poplar and 
white birch.  The shrub layer is equally diverse and commonly includes red-osier 
dogwood, low-bush cranberry, willow, prickly rose and river alder.  The forb 
layer also contains many species, which may include species such as wild 
sarsaparilla, palmate-leaved coltsfoot, dewberry and meadow horsetail.  The 
grass layer is often dominated by bluejoint. The dogwood balsam poplar-white 
spruce (e2) ecosite phase covers 68 ha (<1%) of the LSA and is largely 
distributed near the west boundary of the LSA, alongside various creeks and 
within the Athabasca River valley (Figure 13). 

e3 dogwood white spruce 

The dogwood white spruce (e3) ecosite phase is characterized by a mesic to 
subhygric moisture regime and a rich nutrient regime.  Soils are moderately 
well-drained and have developed from morainal parent material and fluvial 
deposits within riparian zones.  Gleyed Cumulic Humic Regosol, Orthic Luvic 
Gleysol and Orthic Gray Luvisolic soils are commonly encountered within this 
vegetation type. 

This ecosite phase is composed of an open canopy of white spruce and a 
moderate cover of shrubs that may include species such as wild red raspberry, 
low-bush cranberry, river alder and red-osier dogwood.  There is usually a 
prominent forb layer that may include common horsetail, tall lungwort, wild 
sarsaparilla and bishop's-cap.  The bryophyte layer usually covers most of the 
forest floor and often includes the three most common feather mosses:  
Schreber's moss, knight's plume moss and stair-step moss.  The dogwood white 
spruce (e3) ecosite phase covers 39 ha (<1%) of the LSA and is mainly found 
near Poplar Creek and within the Athabasca River valley (Figure 13). 

f1 horsetail balsam poplar-aspen 

The horsetail balsam poplar-aspen (f1) ecosite phase has a hygric moisture 
regime and a rich nutrient regime.  This vegetation type is located in areas where 
imperfectly drained soils have formed.   

The tree canopy of this ecosite phase is composed of white birch and river alder.  
A tall shrub layer is also dominated by a cover of river alder with lesser amounts 
of alder-leaved buckthorn, skunk currant, wild red currant and wild red raspberry.  
Common horsetail dominates the forb layer while Calliergon giganteum is the 
dominant moss species.  The horsetail balsam poplar-aspen (f1) ecosite phase 
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covers 9 ha (<1%) of the LSA and is found in the south-central part of the study 
area (Figure 13). 

f2 horsetail balsam poplar-white spruce 

The horsetail balsam poplar-white spruce (f2) ecosite phase is not commonly 
encountered within the LSA.  It occurs in areas where imperfectly drained soils 
have developed.  

Balsam poplar and white spruce occur in the tree canopy of this ecosite phase.  
The shrub layer contains species such as river alder, red-osier dogwood, willows 
and currants while the forb layer is characterized by a high cover of horsetail.  
The horsetail balsam poplar-white spruce (f2) ecosite phase covers 16 ha (<1%) 
of the LSA and is found mainly alongside Poplar Creek (Figure 13). 

f3 horsetail white spruce 

The horsetail white spruce (f3) ecosite phase is characterized by a subhygric to 
hygric moisture regime and a medium to rich nutrient regime.  Soils are 
imperfectly to poorly drained and have developed from morainal parent material 
and fluvial deposits within riparian zones.  Cumulic Regosol, Orthic Gleysol and 
Gleyed Gray Luvisolic soils are associated with this vegetation type. 

The horsetail white spruce (f3) ecosite phase is dominated by white spruce in the 
tree layer.  In the tall shrub layer, there is a moderate cover of river alder while 
the low shrub layer includes species such as common wild rose and low-bush 
cranberry.  Typical forb species include woodland horsetail, common horsetail, 
bunchberry and dewberry.  A low to moderate cover of graminoids may be 
present and two-seeded sedge is the most prominent species within this layer.  A 
moderate to high number of bryophyte species occur within this ecosite phase; 
however, Schreber's moss, stair-step moss and knight's plume moss typically 
dominate this layer and carpet the forest floor.  The horsetail white spruce (f3) 
ecosite phase covers 250 ha (1%) of the LSA and is found mainly within riparian 
areas of various creeks and rivers within the LSA including the Athabasca River 
valley (Figure 13). 

g1 Labrador tea−subhygric black spruce-jack pine 

The Labrador tea–subhygric black spruce-jack pine (g1) ecosite phase is 
characterized by a subhygric to hygric moisture regime and a poor nutrient 
regime.  Ecologically, it is a transitional vegetation type between the 
well-drained Labrador tea–mesic jack pine-black spruce (c1) ecosite phase and 
the wooded bog (BTNN) wetlands type.  This vegetation type also shares similar 
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ecological characteristics to the Labrador tea/horsetail white spruce-black spruce 
(h1) ecosite phase and the wooded swamp (STNN) wetlands type. 

This vegetation type is located in lower slope to undulating and level positions in 
the landscape where imperfect to poor drainage occurs.  In some sites there is a 
seasonally high water table.  Soils often contain a layer of organic material that is 
between 20 and 40 cm thick.  Morainal and glaciofluvial parent materials are 
common and Orthic Gleysol, peaty phase Rego Gleysol and Orthic Luvic 
Gleysolic soils are often encountered. 

This ecosite phase is composed of black spruce in the tree layer and a moderate 
cover of shrubs, with Labrador tea being the most prominent species.  Vascular 
species diversity in this vegetation type is low.  There is usually a carpet of 
feather mosses present that includes Schreber's moss and stair-step moss.  
Reindeer lichen (Cladina mitis) may also be present and scattered about the 
forest floor.  The Labrador tea–subhygric black spruce-jack pine (g1) ecosite 
phase covers 776 ha (3%) of the LSA and mainly occurs in the eastern half of the 
study area (Figure 13). 

h1 Labrador tea/horsetail white spruce-black spruce 

The Labrador tea/horsetail white spruce-black spruce (h1) ecosite phase is 
characterized by a subhygric to hygric moisture regime and a medium nutrient 
regime.  Ecologically, this vegetation type shares similar characteristics with both 
the Labrador tea–subhygric black spruce-jack pine (g1) and horsetail white 
spruce (f3) ecosite phases.  This vegetation type also overlaps ecologically with 
the wooded swamp (STNN) wetlands type. 

Soil of the Labrador tea/horsetail white spruce-black spruce (h1) ecosite phase is 
often imperfectly to poorly drained.  Organic matter thickness is usually thick 
and may occasionally include organic types.  Morainal and glaciolacustrine 
parent materials are common and Orthic Gleysol, Terric Mesisol and peaty phase 
Orthic Luvic Gleysolic soils are often encountered. 

This ecosite phase has a moderate cover of trees consisting primarily of black 
and white spruce but may also contain aspen and tall willow.  There is also a 
moderate cover of shrubs that may include willow, Labrador tea and river alder.  
Species composition in the forb layer varies among sites; however, the most 
prominent species include common horsetail, woodland horsetail, palmate-leaved 
coltsfoot, bunchberry and dewberry.  Two-seeded sedge is the most prominent 
species in the sparse graminoid layer.  A carpet of mosses covers the forest floor 
with the most abundant species represented by Schreber's moss, stair-step moss, 
peat moss (Sphagnum warnstorfii and S. angustifolium) and golden moss.  The 
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Labrador tea/horsetail white spruce-black spruce (h1) ecosite phase covers 
699 ha (3%) of the LSA and is scattered across the LSA (Figure 13). 

4.1.3.2 Wetlands Types 

Bogs 

Bogs are acidic, mineral-poor peatlands that are raised above the groundwater by 
an accumulation of peat.  In general, they are characterized by a hummocky 
ground surface covered with Sphagnum moss, ericaceous shrubs and black 
spruce.  Bogs develop under ombrotrophic conditions where water, minerals and 
nutrients are derived solely from precipitation.  Groundwater and associated 
minerals are not able to reach the bog rooting layer because it is blocked by a 
layer of impermeable peat.  The pH level in bogs generally ranges between three 
and four (Crum 1992). 

Bogs are found along drainage divides, stagnation zones of peatland complexes 
and small isolated basins (Halsey et al. 2003).  All bogs contain peat layers that 
are at least 40 cm thick.  Bogs are subdivided into categories based on forest 
cover and on the presence of permafrost and internal lawns. 

BFNN forested bog 

Forested bogs are densely treed peatlands (>70% cover) without internal lawns or 
permafrost.  The stunted tree layer (often less than 10 m tall) is composed 
entirely of black spruce.  This wetlands type covers 36 ha (<1%) of the LSA 
(Figure 13). 

BTNN wooded bog 

Wooded bogs (BTNN) are open-canopied peatlands (6 to 70% cover) without 
internal lawns or permafrost.  The landform associated with this peatlands type is 
usually flat and uniformly wooded (Halsey et al. 2003).  Soils are poorly to very 
poorly drained commonly resulting in the development of Terric Mesisol or 
Terric Fibrisol soil types. 

The stunted tree layer (often <10 m tall) is composed entirely of black spruce.  
The low shrub layer often contains Labrador tea, black spruce and bog cranberry.  
The forb and graminoid layers are usually sparse but often include cloudberry, 
three-leaved Solomon's-seal and some sedges (Carex spp.) or sheathed cotton 
grass.  The ground surface is covered by low hummocks 20 to 40 cm high with 
bryophyte species composition varying from the hummock top to hollow.  
Common bryophytes found in wooded bogs include Schreber's moss, stair-step 
moss, Sphagnum fuscum, S. warnstorfii, S. angustifolium, S. capillifolium and 
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golden moss.  There is often a prominent layer of lichens on the tops of the 
Sphagnum hummocks with reindeer lichen (Cladina mitis) being the most 
dominant species.  The wooded bog wetlands type covers 2,656 ha (10%) of the 
LSA and is found throughout most parts of the LSA (Figure 13). 

BTNI  wooded bog with internal lawns 

Wooded bogs with internal lawns (BTNI) are peatlands characterized by the 
presence of wet, open peat moss- and sedge-dominated internal lawns within a 
wooded bog island or peninsula.  The lawns within the wetlands type are about 
40 to 60 cm lower than the surrounding bog surface.  Internal lawns were formed 
from the collapse of old permafrost zones (Halsey et al. 2003).  The tree layer is 
typically composed of stunted black spruce less than 10 m tall.  This wetlands 
type covers 18 ha (<1%) of the LSA (Figure 13). 

BONN open bog 

Open bogs (BONN) are bog peatlands without a black spruce tree layer and with 
very limited cover in the shrub layer as well.  This wetlands type covers 7 ha 
(<1%) of the LSA (Figure 13). 

Fens 

Fens are peatlands that are influenced by mineral-rich groundwater or surface 
water.  Fens receive minerals and nutrients from precipitation and groundwater.  
A distinguishing feature of fens is that they are characterized by a prominent 
layer of sedges.  Soil chemistry in fens ranges widely with pH values varying 
from about 4 in extreme poor fens to more than 7 in extreme rich fens 
(Crum 1992). 

Fens are divided on the basis of landform, forest cover that typically includes 
black spruce and tamarack, and the presence of peat plateaus and internal lawns 
in wooded fens (Halsey et al. 2003).  All fens contain peat layers that are at least 
40 cm thick. 

FFNN  forested fen 

Forested fens (FFNN) are similar to treed fens; however, the tree canopy layers 
have a combined cover value greater than 70%.  Soils are poorly to very poorly 
drained and are organic.  Vegetation is dominated by a dense cover of black 
spruce and tamarack in the tree layer, Labrador tea in the shrub layer and peat 
moss (Sphagnum warnstorfii) and Pohlia wahlenbergii in the moss layer.  The 
forested fen wetlands type covers 13 ha (<1%) of the LSA (Figure 13). 
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FTNN  wooded fen 

Wooded fens (FTNN) are open-canopied peatlands (6 to 70% cover) without 
internal lawns or permafrost.  Soils are poorly to very poorly drained commonly 
resulting in the development of Terric Mesisol or Terric Fibrisol soil types. 

The wooded fen wetlands type has an open canopy of black spruce and tamarack 
in the tree layer.  A moderate cover of shrubs is typical including species such as 
Labrador tea, tamarack, black spruce, dwarf birch, bog cranberry and willow.  
There is usually a scattered cover of forbs including species such as woodland 
horsetail, common horsetail and three-leaved Solomon's-seal.  Graminoid cover 
is often prominent and typically includes water sedge and bluejoint. The diversity 
of mosses that carpet the forest floor ranges between moderate and high with the 
most prominent species being golden moss, stair-step moss, peat moss 
(Sphagnum warnstorfii and S. angustifolium), Schreber's moss and Helodium 
blandowii.  The wooded fen wetlands type covers 2,420 ha (10%) of the LSA and 
is common throughout the study area although less abundant in the central and 
northeastern parts (Figure 13). 

FTNI  wooded fen with internal lawns 

Wooded fens with internal lawns (FTNI) are peatlands characterized by the 
presence of wet, open peat moss-, brown moss- and sedge-dominated internal 
lawns surrounded by wooded fen.  Internal lawns were formed from the collapse 
of old permafrost zones (Halsey et al. 2003).  The tree layer is typically 
composed of black spruce and tamarack.  This wetlands type covers 99 ha (<1%) 
of the LSA (Figure 13). 

FOPN open patterned fen 

The open patterned fen (FOPN) wetlands type is characterized by alternating 
strings (woody ridges) and flarks (herbaceous pools) that run parallel to the 
groundwater flow direction.  Topography of the patterned fen appears level but 
has a slightly sloping grade (0.1 to 1.0%).  Tree cover in this wetlands type is 
always low (<6%) while shrubs are most common along the string portions.  The 
flarks form the wettest part of this wetlands type and are dominated by various 
sedge species. 

Along the strings, there is a dense cover of dwarf birch, northern laurel and 
tamarack.  The flarks may contain hairy-fruited sedge, buck-bean, pitcher-plant, 
northern grass-of-parnassus and oblong-leaved sundew.  Warnstorfia fluitans is 
the dominant moss species within this wetlands type.  The open patterned fen 
wetlands type covers 44 ha (<1%) of the LSA and is found northwest of Poplar 
Creek Reservoir (Figure 13). 
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FONS shrubby fen 

The shrubby fen (FONS) wetlands type lacks a tree layer due to saturated soil 
conditions.  It is poorly to very poorly drained although usually not quite as wet 
as the graminoid fen where woody species are less likely to become established.  
This wetlands type is commonly associated with Terric Mesisol, Typic Fibrisol 
and Typic Mesisol soil types. 

There is a moderate to high cover of woody species present in the shrub layer 
including dwarf birch, bog willow, willow, sweet gale, tamarack, Labrador tea 
and alder-leaved buckthorn.  The forb layer is usually less conspicuous but may 
include buck-bean and marsh-marigold.  The graminoid layer is usually 
prominent with the presence of species such as water sedge, bluejoint, two-
stamened sedge and hairy-fruited sedge.  Bryophytes most common to the 
graminoid fen include brown moss (Hamatocaulis vernicosus), tufted moss, 
golden moss, peat moss (Sphagnum warnstorfii) and Calliergon giganteum.  The 
shrubby fen wetlands type covers 950 ha (4%) of the LSA and is mostly found in 
the eastern part of the LSA especially near Beaver Creek and Poplar Creek 
reservoirs, and Ruth Lake (Figure 13). 

FONG graminoid fen 

The graminoid fen (FONG) wetlands type is saturated and poorly to very poorly 
drained.  Nutrient regime ranges between poor and rich, depending upon pH and 
the content of minerals in the groundwater.  This wetlands type is commonly 
associated with Typic Fibrisol, Terric Mesisol and Terric Humisol soil types. 

Tree cover is absent to sparse within this wetlands type.  The shrub and forb 
layers are usually not prominent but may contain willow, marsh cinquefoil and 
other species usually with a combined cover of less than 20%.  The graminoid 
layer is prominent often containing many sedge species, most commonly water 
sedge, awned sedge and two-stamened sedge.  Bryophyte cover is typically low 
because the high water table substantially restricts the development of this layer; 
however, species such as Warnstorfia fluitans and Bryum pseudotriquetrum are 
the most common.  The graminoid fen wetlands type covers 122 ha (<1%) of the 
LSA and has a scattered distribution within the LSA (Figure 13). 

Swamps 

Swamps are wetlands that are rich in minerals and highly productive.  They are 
typically located next to waterbodies that are subjected to flooding, or in areas 
influenced by fluctuating water levels such as along peat margins (Halsey et al. 
2003).  Fluctuating water levels within swamps may be the result of seasonal 
variation or slope drainage.  The groundwater moving through the soil is 
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typically well oxygenated, which in part leads to higher decomposition rates 
compared to fens (Crum 1992). 

SONS shrubby swamp 

The shrubby swamp (SONS) wetlands type lacks tree cover but has an open or 
closed shrub layer that is usually 2 to 5 m tall.  Landforms associated with this 
vegetation type include floodplains, stream terraces and peat margins (Halsey et 
al. 2003).  Soils are poorly to very poorly drained commonly resulting in the 
development of Terric Mesisol, Rego Gleysol, Orthic Gleysol and Orthic Humic 
Gleysolic soil types. 

The shrubby swamp wetlands type has a moderately dense cover of woody 
species in the tall and low shrub layer represented by a rich mix of species such 
as willow, river alder, dwarf birch, alder-leaved buckthorn and white birch.  
Species composition in the forb layer is quite variable; however, the most 
common species are swamp horsetail and marsh-marigold.  There is typically a 
prominent graminoid layer that includes species such as bluejoint, water sedge 
and awned sedge.  The bryophyte layer is usually not very well developed due to 
fluctuating water table levels; however, the most common species include 
Climacium dendroides, Plagiomnium cuspidatum, tufted moss and Pseudobryum 
cinclidioides.  The shrubby swamp wetlands type covers 1,097 ha (4%) of the 
LSA and is scattered throughout the LSA and commonly alongside meandering 
creeks and rivers (Figure 13). 

STNN  wooded swamp 

The wooded swamp (STNN) wetlands type is commonly found in broad plains 
associated with groundwater discharge as well as floodplains and along peat 
margins (Halsey et al. 2003).  Tree heights are typically greater than in fens 
because the peaty soils are well aerated, at least during part of the year.  The 
diversity of microhabitats in wooded swamps is usually high including features 
such as wet pools, rotting wood on the ground, stumps and mossy ground.  
Vascular species diversity is also high within this wetlands type.  Typical soils 
are represented by Terric Mesisol, Terric Humisol, Orthic Luvic Gleysol (peaty 
phase) and Orthic Gleysol (peaty phase) soil types. 

Tree canopy species composition of the wooded swamp wetlands type is variable 
depending upon the site and may include a mix of white birch, tamarack, black 
spruce and white spruce.  Typical understorey species include Labrador tea, river 
alder and willow in the shrub layer, and common horsetail and marsh-marigold in 
the forb layer.  Various sedges are present but bluejoint (a grass species) is the 
most prominent species in the graminoid layer.  Moss cover is quite varied but 
includes species such as acute-leaved peat moss (Sphagnum capillifolium), 
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Schreber's moss, tufted moss and Calliergon richardsonii.  The wooded swamp 
wetlands type covers 789 ha (3%) of the LSA and is mostly found in the southern 
half of the LSA (Figure 13). 

MONG marsh 

Marshes (MONG) are open wetlands that have developed on a mineral substrate 
and with water levels above the ground surface for at least a part of the year. The 
pH level in a marsh is usually at or above neutral.  Vegetation production is high 
but decomposition is rapid, limiting the accumulation of organic matter 
(Crum 1992).  Trees and shrubs are lacking due to the seasonally high water 
table.  Marshes are found adjacent to waterbodies where there is fluctuating 
water levels during the growing season (Halsey et al. 2003).  Gleysols and 
shallow organic soils are most common within this wetlands type. 

Species composition in the marsh wetlands type is dominated by sedges and 
common cattail.  Some of the sedges include water sedge, small bottle sedge, 
awned sedge and two-stamened sedge.  Besides cattail, water arum, creeping 
spike-rush, northern reed grass and common duckweed are other forbs that may 
occur within the marsh wetlands type. Mosses and lichens are generally lacking.  
The marsh wetlands type covers 228 ha (1%) of the LSA and is found in 
association with small and medium sized ponds throughout the LSA (Figure 13). 

WONN shallow open water 

The shallow open water (WONN) wetlands type represents ponds and stagnated 
water zones typically resulting from beaver dams. These areas are found in 
association with marshes and shrubby swamps, and where water levels are <2 m 
depth.  This wetlands type is characterized by submergent and floating vegetation 
commonly including water arum, common cattail, water sedge and common 
duckweed. The shallow open water wetlands type covers 82 ha (<1%) of the 
LSA, and while scattered throughout the LSA, occurs mostly in the central region 
(Figure 13). 

4.1.3.3 Miscellaneous Vegetation Types 

Me    meadow  

Meadows (Me) are non-forested, open grassy areas found next to rivers and 
streams.  They are usually elevated substantially above the water table, and on 
average, tend to be better drained than swamps.  Meadows are thought to have 
formed in response to disturbance regimes such as periodic flooding and possibly 
tree removal from beavers.  Moisture conditions range between mesic and hygric 
while nutrient regime may be medium or rich. 

Golder Associates 



Suncor Energy Inc. - 90 - Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

There is a high diversity of vascular species within the meadow vegetation type 
in part due to open canopy, moist and medium to rich soil conditions, and close 
proximity to other vegetation types.  Cumulic Regosolic soils that have 
developed from fluvial deposits are most common. 

The graminoid layer dominates the meadow vegetation type. Species such as 
bluejoint, awned sedge, brownish sedge and common tall manna grass are the 
most prominent grass and sedge species.  A tree layer is lacking but an open 
shrub layer may include species such as wild red raspberry and white birch.  
Forbs that may be present include woodland horsetail, small bedstraw and marsh 
hedge-nettle.  The meadow vegetation type covers 27 ha (<1%) of the LSA and 
occurs within riparian zones of several creeks and rivers within the LSA (Figure 
13). 

Sh    shrubland 

The shrubland (Sh) vegetation type commonly occurs within the riparian zones 
of creeks and rivers where a disturbance regime such as periodic flooding 
prevents the establishment and development of a tree layer.  The shrub layer can 
be dense and reach a height of 5 m.  Soils are rich as a result of groundwater 
seepage transporting nutrients from upslope areas and/or inputs from deposits of 
fluvial laden soil material.  Soils are usually imperfectly drained and may include 
Orthic Humic Regosol and Eluviated Dystric Brunisolic soil types. 

The shrub layer can be diverse and may include species such as red-osier 
dogwood, wild red raspberry, yellow willow and river alder.  There is usually a 
prominent and diverse forb layer that may consist of species such as common 
horsetail, common fireweed, veiny meadow rue, tall lungwort, Canada goldenrod 
and common yarrow.  Bluejoint is the most prominent grass species.  The 
shrubland vegetation type covers 24 ha (<1%) of the LSA and is found mostly 
along Poplar Creek and Beaver River (Figure 13). 

BUu  burn uplands 

The burn uplands (BUu) vegetation type represents uplands areas that have been 
recently burned by wildfire.  The recent fires within the LSA occurred in 1999.  
This vegetation type typically has a mesic moisture regime and medium nutrient 
regime, and well to imperfectly drained soils developed from morainal material.  
Orthic Gray Luvisol and Gleyed Gray Luvisolic soils are commonly associated 
with this vegetation unit. 

The burn uplands vegetation type is generally devoid of a tree layer due to the 
fire but tends to have a moderate cover of shrubs, forbs and grasses.  The most 
common species include willow, aspen, balsam poplar and Canada buffaloberry 
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in the shrub layer, bunchberry and common fireweed in the forb layer and purple 
horn-toothed moss in the bryophyte layer.  The burn uplands vegetation type 
covers 61 ha (<1%) of the LSA and largely occurs in the southwest part of the 
study area along the fringes of wetlands that have also been recently burned 
(Figure 13). 

BUw  burn wetlands 

The burn wetlands (BUw) vegetation type occurs in areas with organic soils that 
have been burnt over by wildfire within the last ten years.  Based on 
reconnaissance field level field data, bog vegetation appears to be the most 
common wetlands type within these areas.  Soil drainage is generally poor within 
the organic or peaty phase soil types. 

Common species within the burn wetlands vegetation type includes a shrub layer 
consisting of willow, bog birch and shrubby cinquefoil, a forb layer with 
common fireweed and meadow horsetail, and bluejoint and sedges in the 
graminoid layer.  The burn wetlands vegetation type covers 394 ha (2%) of the 
LSA and is most prominent in the southwest part of the LSA (Figure 13). 

4.1.3.4 Water and Sand Cover Type 

sand 

The sand cover type occurs as point bars along rivers within the LSA.  A total of 
6 ha (<1%) of this cover type occurs within the LSA (Figure 13). 

channel 

The channel cover type is a dredged aquatic channel that connects Ruth Lake 
with Poplar Creek Reservoir (i.e., Ruth Channel) and Poplar Creek Reservoir 
within the spillway.  It covers 14 ha (<1%) of the LSA (Figure 13). 

lake  

The lake cover type is comprised of lakes and large ponds, greater than 2 m deep.  
There are four main waterbodies within the LSA which include Ruth Lake, 
Beaver Creek Reservoir, Poplar Creek Reservoir and the Unnamed waterbody 
within the Athabasca River valley.  This cover type occupies 491 ha (2%) of the 
LSA (Figure 13). 
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4.1.3.5 Disturbances 

CC  cutblock 

The cutblock (CC) cover type is represented by harvested stands at various stages 
of regrowth.  Typically, there are prominent shrub, forb and graminoid layers that 
contribute to the high level of vascular plant species richness within this 
disturbance type.  Moisture and nutrient regime is typically mesic and medium, 
respectively.  Soils are generally well to imperfectly drained, Orthic Gray or 
Gleyed Gray Luvisols. 

Some of the most common species in the shrub layer of cutblocks are common 
blueberry, wild red raspberry, aspen, white birch, balsam poplar, common 
bearberry and willow.  Prominent forbs include wild strawberry, common 
fireweed and meadow horsetail.  On younger and less shrubby cutblocks, the 
graminoid layer is generally thick, with bluejoint as one of the more common 
grass species present.  The cutblock cover type occupies 2,539 ha (10%) of the 
LSA and occurs mostly in the western half of the LSA (Figure 13). 

DIS  disturbance  

The disturbance (DIS) cover type represents the baseline disturbance layer for the 
LSA.  This cover type includes all sites that have been disturbed through 
anthropogenic (man-made) means such as borrow pits, well sites, borehole pads, 
clearings, roads, rights-of-ways, trails and seismic lines. 

Portions of this cover type may contain vegetation that has been highly modified.  
For example, seismic lines have been cleared to the ground but vegetation has re-
grown or colonized in some areas depending upon the age of the disturbance.  
Roads and borrow pits on the other hand are non-vegetated.  The disturbance 
map unit covers 2,541 ha (10%) of the LSA and is found throughout the LSA 
(Figure 13). 
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4.2 FOREST STAND ATTRIBUTES 

This section provides summaries of forest stand attributes among vegetation 
types based on AVI and site index field data within the LSA.  

4.2.1 Tree Density, Species Composition and Stand Structure 

Data were summarized from AVI to provide descriptions for each vegetation type 
with respect to main tree canopy composition and density as well as stand 
structure (Table 21).  The main tree canopy is the uppermost structural level of a 
forest stand that contains the leading tree species.  Stand structure provides 
information on the number of layers or type of layering evident in the stand and 
may include those with the following structures: 

• single layer: tree stand with a single main tree canopy; 

• multi-layered: tree stand with a well-defined main canopy and 
secondary canopy or understorey; 

• complex structure: tree stand with a high variation in heights but with 
no distinct tree layers; usually associated with 
forest peatlands; and 

• horizontal structure: structure of a polygon in cases where two unique 
stands occur adjacent to each other but are both 
too small to map separately. 

There were no obvious trends in main canopy tree density among vegetation 
types except to show that canopy density is variable, and this variation may be 
related to factors including, but not limited to stand age and stand density 
(Table 21). 



ncor Energy Inc. - 94 - Terrestrial Vegetation and Wetlands 
r South Project   Resources Environmental Setting Report 

July 2007 
 

Golder Associates 

Ecosite Phase/Wetlands Type Area Percent Distribution by Overstorey Density Class Percent Distribution by Overstorey Tree Species Percent Distribution by 
Structure Class 

Map Code Description (ha) 0 to 5 6 to 30 31 to 50 51 to 70 71 to 100 Aspen White 
Birch 

Balsam 
Poplar 

Balsam 
Fir 

White 
Spruce 

Jack 
Pine 

Black 
Spruce Tamarack S M C H 

Forested Uplands                                       
a1 lichen jack pine 102 0 24 68 7 0 0 0 0 0 0 100 0 0 76 24 0 0 
b1 blueberry jack pine-aspen 242 0 52 25 23 0 34 0 0 0 1 64 1 0 33 67 0 0 
b2 blueberry aspen (white birch) 68 0 6 23 71 0 90 2 0 0 6 1 1 0 74 26 0 0 
b3 blueberry aspen-white spruce 78 0 18 64 18 0 65 0 0 0 28 7 0 0 45 55 0 0 
b4 blueberry white spruce-jack pine 64 0 70 4 26 0 10 0 0 0 38 44 8 0 30 70 0 0 
c1 Labrador tea–mesic jack pine-black spruce 49 0 18 31 51 0 <1 0 0 0 <1 89 10 0 48 46 6 0 
d1 low-bush cranberry aspen 5,328 0 3 7 43 47 96 2 1 0 2 0 <1 0 37 63 0 0 
d2 low-bush cranberry aspen-white spruce 2,225 0 25 29 45 1 58 1 <1 <1 38 <1 2 0 38 62 0 0 
d3 low-bush cranberry white spruce 693 0 25 51 21 3 5 <1 0 <1 92 <1 2 1 56 44 0 0 
e1 dogwood balsam poplar-aspen 106 0 21 60 20 0 24 9 64 0 3 0 0 0 37 63 0 0 
e2 dogwood balsam poplar-white spruce 68 0 47 38 15 0 23 3 28 0 44 0 2 0 42 58 0 0 
e3 dogwood white spruce 39 0 3 49 48 0 1 0 2 0 96 0 0 0 97 3 0 0 
f1 horsetail balsam poplar-aspen 9 0 100 0 0 0 90 0 0 0 10 0 0 0 0 100 0 0 
f2 horsetail balsam poplar-white spruce 16 0 85 15 0 0 47 0 0 0 53 0 0 0 15 85 0 0 
f3 horsetail white spruce 250 0 43 23 34 0 1 1 <1 0 97 0 <1 1 53 47 0 0 
g1 Labrador tea–subhygric black spruce-jack pine 776 0 17 32 45 7 3 0 0 0 1 5 90 1 57 19 24 0 
h1 Labrador tea/horsetail white spruce-black spruce 699 0 37 35 27 1 4 0 <1 0 56 <1 39 1 45 48 7 0 
Forested and Wooded Wetlands                                     
BFNN forested bog 36 0 0 0 0 100 0 0 0 0 0 0 100 0 85 0 15 0 
BTNN wooded bog 2,656 0 10 58 33 0 0 <1 0 0 0 0 100 <1 24 9 67 0 
BTNI wooded bog with internal lawns 18 0 0 0 100 0 0 0 0 0 0 0 100 0 0 0 100 0 
FFNN forested fen 13 0 0 0 0 100 0 0 0 0 10 0 80 10 100 0 0 0 
FTNN wooded fen 2,420 0 49 41 10 0 <1 <1 0 0 1 0 60 39 11 53 36 0 
FTNI wooded fen with internal lawns 99 0 100 0 0 0 0 0 0 0 0 0 27 73 0 100 0 0 
STNN wooded swamp 789 0 70 22 8 0 2 4 <1 0 53 0 17 24 21 79 0 0 
Non-Forested Wetlands                                      
BONN open bog 7 100 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 
FOPN patterned fen 44 76 24 0 0 0 0 0 0 0 0 0 0 100 0 100 0 0 
FONS shrubby fen 950 74 25 1 0 0 0 0 0 0 0 0 57 43 50 48 2 0 
FONG graminoid fen 122 100 0 0 0 0 0 0 0 0 0 0 0 0 95 1 0 4 
SONS shrubby swamp 1,097 100 0 0 0 0 0 0 0 0 0 0 0 0 60 38 0 2 
MONG marsh 228 100 0 0 0 0 0 0 0 0 0 0 0 0 81 0 0 19 
WONN shallow open water 82 – – – – – – – – – – – – – – – – – 
Miscellaneous Vegetation Types                                      
Me meadow 27 100 0 0 0 0 0 0 0 0 0 0 0 0 72 0 0 28 
Sh shrubland 24 100 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 
BUu burn upland 61 n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d 
BUw burn wetlands 394 n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d 
Disturbances                                       
CC cutblock 2,539 – – – – – – – – – – – – – – – – – 
DIS disturbance 2,541 – – – – – – – – – – – – – – – – – 

Table 21 Percent Distribution of Overstorey Density Class, Tree Species Composition and Stand Structure Class by Ecosite Phase and Wetlands Type Within the Local Study Area 

Su
Voyageu
  

Note:  Stand structure classes:  S = single storey;  M = multi-layered; C = complex; H = horizontal. 
n/d = No data or only partial data available (e.g., cutblocks). 
– = Not applicable. 
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Main canopy tree species composition is strongly associated with vegetation type 
mainly because tree species are often good indicators of the broad ecological 
characteristics of a site (Table 21).  For example, species such as jack pine and 
aspen are not typically found in wetlands, while tamarack is rarely present within 
uplands.  Black spruce on the other hand, while a dominant species in wetlands, 
can also be dominant in both the Labrador tea–subhygric black spruce-jack pine 
(g1) and Labrador tea/horsetail white spruce-black spruce (h1) ecosite phases.  
These ecosite phases are transitional between terrestrial and wetlands 
ecosystems, and therefore, share certain characteristics with both environments.  
From an ecological mapping perspective, classifying black spruce-dominated 
stands can be difficult when groundtruth data is lacking within specific AVI 
polygons.  Often, two or more of these black spruce-dominated vegetation types 
occur together in the same area with only subtle differences in topography and 
elevation required to affect a change in the ecology of the site.  Main tree canopy 
composition as shown in Table 21 relates well to ecosite phases and wetlands 
types as described in more detail in Section 4.1.3. 

Stand structure among vegetation types is also summarized in Table 21.  Single 
and multi-storied stands are most commonly associated with terrestrial vegetation 
types while treed wetlands tend to have a more complex canopy structure. 

Figure 15 shows the percent occurrence of primary and secondary tree canopy 
species among terrestrial and wetlands forest vegetation.  Among terrestrial 
ecosite phases, aspen is the dominant species covering over 40% of the forested 
land base.  Among wetlands, black spruce is the dominant species covering over 
25% of that same forest land base.  Secondary tree canopy species (i.e., the 
species with the second most coverage in the main canopy) are shown in the 
bottom graph of Figure 15.  This shows that there is commonly no secondary tree 
species within both terrestrial and wetlands forests.  When there is a secondary 
species, white spruce is most common in terrestrial forests and tamarack in 
wetlands.  

4.2.2 Stand Height, Age and Timber Productivity 

The AVI data were summarized to provide descriptions for each vegetation type 
with respect to main tree canopy height, stand age and timber productivity 
(Table 22).  The tallest mean stand height was attributed to the dogwood white 
spruce (e3) ecosite phase (25 m).  The lowest mean height for a terrestrial 
vegetation type was attributed to the Labrador tea-subhygric black spruce-jack 
pine (g1) ecosite phase (9 m).  Mean height values for the treed bog and fen 
wetlands types are less than 10 m.  The wooded swamp (STNN) is the tallest 
wetlands type with a mean height of 17 m. 
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The oldest mean stand age was associated with the dogwood white spruce (e3) 
ecosite phase (139 years).  With less than half that age, the youngest mean stand 
age was associated with the blueberry aspen (white birch) (b2) ecosite phase (64 
years).  Forest succession relationships are illustrated with the mean ages of d1, 
d2 and d3 ecosite phases.  Among these vegetation types, stand age increases as 
forest succession progresses from an aspen state (d1 ecosite phase of 75 years) to 
a mixedwood state (d2 ecosite phase of 104 years) and finally towards a 
coniferous white spruce state (d3 ecosite phase of 116 years).   

A timber productivity rating of good, moderate, fair or unproductive is assigned 
to all forested stands and cutblocks within the AVI.  All stands with leading 
black spruce or tamarack were assigned an unproductive rating because they are 
not typically harvested.  The highest mean timber productivity was attributed to 
the low-bush cranberry aspen (d1) ecosite phase followed closely by the 
blueberry aspen (white birch) (b2) and blueberry aspen-white spruce (b3) ecosite 
phases.  The lowest timber productivity for a terrestrial vegetation type was 
associated with the Labrador tea–subhygric black spruce-jack pine (g1) ecosite 
phase.  Forest wetlands tended to unproductive because they are usually 
dominated by black spruce or tamarack.   

Some wooded swamps are classed to Forest Capability Class 3 or 4 (i.e., timber 
productive), possibly due to well decomposed organic horizons that provide a 
source of nutrients, as well as having adequate soil aeration for at least a portion 
of the growing season (refer to the subsections 2.3.8 and 4.3.1 in the Soil 
Environmental Setting Report (Golder 2007e) for additional information). 

The variation in canopy height among all forested terrestrial and wetlands 
vegetation types is shown in Figure 16.  The most common height class for 
terrestrial stands occurs between 19 and 24 m.  Among treed wetlands, the 
majority of stands occur within either the 0 to 6 m or the 7 to 12 m height classes. 

The range of age classes among all forested terrestrial and wetlands vegetation is 
also shown in Figure 16.  The greatest proportion of terrestrial vegetation has a 
stand age that ranges between 60 and 79 years.  Stand age among treed wetlands 
are not as skewed to one age class as terrestrial vegetation; however, the most 
common age for treed wetlands occurs within the 60 to 79 year age class.  More 
details on the occurrence of old growth forests within the LSA are provided in 
Section 4.6.1.2. 
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Table 22 Percent Distribution of Height, Age and Timber Productivity Rating Classes by Ecosite Phase and Wetlands Type Within the Local Study Area 

Ecosite Phase/Wetlands Type Area Mean Height, Age and TPR 
Percent Distribution by  

Height Class (m) 
Percent Distribution by Age Class (Years) Percent Distribution by Timber 

Productivity Rating Class 

Map Code Description ha Height 
(m) 

Age 
(Years) TPR(a) 0 to 6 7 to 12 13 to 18 19 to 24 25 to 30 31 to 36 0 to 59 60 to 79 80 to 99 100 to 119 120 to 139 140 to 159 160 to 179 Good Moderate Fair Unproductive 

Terrestrial Vegetation                      

a1 lichen jack pine 102 18 81 2.5 0 0 82 18 0 0 0 58 0 42 0 0 0 43 57 0 0 
b1 blueberry jack pine-aspen 242 17 71 2.4 0 8 73 19 0 0 10 74 0 14 0 0 2 44 48 8 0 
b2 blueberry aspen (white birch) 68 18 64 2.7 0 17 20 64 0 0 22 78 0 0 0 0 0 68 32 0 0 
b3 blueberry aspen-white spruce 78 21 84 2.7 0 0 31 58 11 0 4 77 0 0 0 8 11 54 46 0 0 
b4 blueberry white spruce-jack pine 64 16 78 2.6 0 0 96 4 0 0 0 53 43 4 0 0 0 66 34 0 0 

c1 Labrador tea–mesic jack pine-black 
spruce 49 16 91 2.2 6 4 54 36 0 0 0 59 2 21 0 0 19 37 57 0 6 

d1 low-bush cranberry aspen 5,328 21 75 2.8 <1 2 6 78 14 0 2 68 19 4 <1 <1 7 86 14 0 0 
d2 low-bush cranberry aspen-white spruce 2,225 22 104 2.5 <1 3 15 46 36 0 1 29 27 14 4 2 23 50 48 1 2 
d3 low-bush cranberry white spruce 693 22 116 2.3 <1 2 19 34 44 1 <1 5 21 20 5 10 40 34 62 4 1 
e1 dogwood balsam poplar-aspen 106 20 79 2.6 0 19 22 28 12 19 24 24 9 14 0 10 19 68 32 0 0 
e2 dogwood balsam poplar-white spruce 68 22 102 2.5 0 0 17 36 47 0 0 43 0 10 0 28 18 50 44 6 0 
e3 dogwood white spruce 39 25 139 2.1 0 0 9 14 77 0 0 9 0 0 14 32 44 16 84 0 0 
f1 horsetail balsam poplar-aspen 9 17 71 2.0 0 0 100 0 0 0 0 100 0 0 0 0 0 0 100 0 0 
f2 horsetail balsam poplar-white spruce 16 21 131 2.1 0 15 11 51 23 0 15 11 0 0 0 0 74 15 85 0 0 
f3 horsetail white spruce 250 19 105 2.3 0 15 26 29 30 0 1 29 15 16 7 7 25 34 58 8 0 

g1 Labrador tea–subhygric black spruce-
jack pine 776 9 83 0.1 17 64 19 0 0 0 1 52 23 8 5 0 11 0 5 0 95 

h1 Labrador tea/horsetail white spruce-
black spruce 699 17 106 1.5 2 16 54 22 5 0 3 17 26 10 6 19 18 18 42 0 40 

Forested and Wooded Wetlands                      
BFNN forested bog 36 8 67 0.0 52 48 0 0 0 0 0 100 0 0 0 0 0 0 0 0 100 
BTNN wooded bog 2,656 5 71 0.0 72 26 2 0 0 0 17 54 17 3 2 3 3 0 0 0 100 
BTNI wooded bog with internal lawns 18 3 51 0.0 100 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 100 
FFNN forested fen 13 9 71 0.0 0 100 0 0 0 0 0 100 0 0 0 0 0 0 0 0 100 
FTNN wooded fen 2,420 9 90 0.0 20 68 12 0 0 0 5 33 28 15 2 3 14 0 0 0 100 
FTNI wooded fen with internal lawns 99 8 93 0.0 32 57 11 0 0 0 0 50 0 23 0 0 27 0 0 0 100 
STNN wooded swamp 789 17 114 1.3 1 14 63 22 <1 0 2 12 27 16 1 21 21 13 39 9 39 
Non-Forested Wetlands                      

BONN open bog 7 <1 – 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 
FOPN patterned fen 44 1 – 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 
FONS shrubby fen 950 2 – 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 
FONG graminoid fen 122 <1 – 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 
SONS shrubby swamp 1,097 4 – 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 
MONG marsh 228 <1 – 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 
WONN shallow open water 82 – – – – – – – – – – – – – – – – – – – – 
Miscellaneous Vegetation Types                      
Me meadow 27 <1 n/d 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 
Sh shrubland 24 2 n/d 0.0 100 0 0 0 0 0 – – – – – – – 0 0 0 100 

BUu burn upland 61 n/d 7 2.5 n/d n/d n/d n/d n/d n/d 100 0 0 0 0 0 0 58 42 0 0 
BUw burn wetlands 394 n/d 7 0.3 n/d n/d n/d n/d n/d n/d 100 0 0 0 0 0 0 1 1 2 96 
Disturbances                       
CC cutblock 2,539 nd 5 2.5 – – – – – – 100 0 0 0 0 0 0 68 32 <1 1 
DIS disturbance 2,541 – – – – – – – – – – – – – – – – – – – – 

(a) Timber productivity rating (TPR) values: 0 = unproductive (including all black spruce and tamarack leading stands); 1 = fair; 2 = moderate; 3 = good. 
n/d = No data or only partial data available (e.g., cutblocks). 

– = Not applicable.
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4.2.3 Site Index 

Site index data were collected in 47 stands and represented by nine ecosite 
phases and two wetlands types within the LSA.  The highest mean site index 
values were generally found for aspen while the lowest values were generally 
found with black spruce (Table 23, Figure 17).  In particular, the aspen-
dominated dogwood balsam poplar-aspen (e2) ecosite phase had the highest site 
index value of 20.9 m among all vegetation types.  The low-bush cranberry 
aspen-white spruce (d2) ecosite phase closely followed with a site index value of 
20.6 m for aspen.  The lowest site index value was for black spruce in the 
wooded bog (BTNN) wetlands type with a value of 8.8 m.  Among white spruce, 
the highest site index was associated with the low-bush cranberry white spruce 
(d3) ecosite phase with a value of 19.3 m. 

Table 23 Site Index at 50 Years Breast Height Age by Tree Species and 
Vegetation Type Within the Local Study Area 

Ecosite Phase/Wetlands Type Site Index(a)

Tree Species 
Map 
Code Description Mean ± Stderr(b) Min. Max. n(c)

a1 lichen jack pine 14.9 ± 1.0 13.9 16.9 3 
jack pine 

b4 blueberry white spruce-jack pine 17.3 ± 1.0 15.3 18.7 3 

d1 low-bush cranberry aspen 18.6 ± 1.8 13.5 26.8 8 

d2 low-bush cranberry aspen-white spruce 20.6 ± 1.0 17.6 24.9 7 aspen 

e2 dogwood balsam poplar-white spruce 20.9 ± 0.3 20.6 21.2 2 

d2 low-bush cranberry aspen-white spruce 17.0 ± 1.1 14.8 18.8 3 

d3 low-bush cranberry white spruce 19.3 ± 1.7 14.7 23.0 4 

f3 horsetail white spruce 13.9 ± 0.1 13.7 14.2 3 white spruce 

h1 Labrador tea/horsetail white spruce-black 
spruce 12.7 ± 0.8 11.8 13.5 2 

g1 Labrador tea−subhygric black spruce-jack pine 11.2 ± 1.6 8.9 14.3 3 

h1 Labrador tea/horsetail white spruce-black 
spruce 14.7 ± 1.7 12.2 18.0 3 

BTNN wooded bog 8.8 ± 0.6 7.9 9.9 3 
black spruce 

FTNN wooded fen 10.7 ± 0.2 10.5 11.0 3 
(a) Site index values from individual trees were first averaged on a plot and species basis, prior to being summarized here.  

Site index is the height of the tree in metres at breast height at 50 years of age. 
(b) Stderr = standard error of the sample mean. 
(c)  n = number of sites. 
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4.3 RARE PLANTS 

This section documents the occurrences of rare vascular plants, bryophytes and 
lichen species within the LSA.  Relative to previous Suncor projects, there is a 
higher number of rare plants listed here.  A change in methodology resulted in an 
increase in bryophyte and lichen samples collected compared to previous projects 
and expert bryologists and lichenologists were available to identify the high 
number of collections.  Rare plants found in parts of the LSA surveyed in 
previous years were also included in the rare species lists provided.  Thus, the 
record of more rare plant species likely reflects the change in methodology rather 
than a change in the presence of rare species in the particular study area.   

4.3.1 Rare Vascular Plant Species 

There were 12 rare vascular plant species observed within the LSA at a total of 
35 different sites (Figure 18, Table 24, Appendix VI).  Ten of these species are 
from the ANHIC Tracking List and two species from the Watch List 
(Gould 2006).  Twenty of the 35 sites were surveyed during the 2006 field 
program, 10 during the 2004 field program for the Suncor Voyageur Project 
(Suncor 2005) and five occurrences were reported by ANHIC (2006d). 

Eight of the 10 species on the Tracking List observed within the LSA have also 
been observed within the RSA (ANHIC 2006d).  Stemless lady's-slipper 
(Cypripedium acaule) and pitcher-plant (Sarracenia purpurea) were documented 
most often in the RSA, with 11 and 17 populations being reported, respectively.  
Browned sedge (Carex adusta) and Loesel’s twayblade (Liparis loeselii) have 
not been previously reported within the RSA by ANHIC. 

Browned sedge ranges from British Columbia to Newfoundland and south to the 
Great Lakes (Moss 1983).  This species has been reported less than five times 
within Alberta (S1 provincial rank) (Gould 2006).  Within the LSA, browned 
sedge was found in a blueberry jack pine-aspen (b1) ecosite phase.   

Loesel’s twayblade occurs in Europe and ranges across much of Canada and 
many of the northern, mid-western and eastern states (Illyes et al. 2005; Schultz 
2003; NatureServe 2006 website; White 2006 website).  It has only recently been 
added to the ANHIC Tracking List (October 6, 2006) (J. Rintoul, pers. comm., 
2007).  Within the LSA, the occurrence of Loesel’s twayblade was found in a 
graminoid fen. 

Table 24 provides a list of all rare vascular plants species found within the LSA.  
The ANHIC rank indicates the ‘rarity’ of the species, globally and within the  
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province.  Refer to Section 2.3.5.4 for more information on rare plant status 
rankings.  The vegetation type(s) associated with a rare plant indicates the 
characteristic ecosite phase, wetlands type or miscellaneous vegetation type 
where the species was found.  Associated site numbers are also provided so that 
the species can be located in Figure 18 and in Appendix VI where additional site 
information is provided, including site coordinates.  The total number of 
populations recorded within the LSA is based on results from the 2006 surveys 
for the Voyageur South Project, 2004 surveys for the Voyageur Project and 
historical ANHIC records.  The number of populations reported in the RSA is 
based on 2004 surveys for the Voyageur Project and historical ANHIC records.  

The text following Table 24 provides descriptions of each species characteristic 
vegetation type and distribution ranges. 

Table 24 Rare Vascular Plant Species Observed Within the Local Study Area 

Common Name and 
Scientific Name 

ANHIC 
Rank(a)

Vegetation Type 
Within the LSA Site Number 

Number of 
Populations 

Recorded in the 
LSA(b)

Number of 
Populations 
Reported in 
the RSA(c)

Tracking List 

browned sedge 
Carex adusta G5 S1 b1 WCP017 1 0 

Back's sedge 
Carex backii G4 S2 cutblock, MONG WCP003,WCV004 2 1 

sand sedge 
Carex houghtoniana G5 S2 b1, cutblock WCP017, WCV004 2 1 

lakeshore sedge 
Carex lacustris G5 S2 FONG, MONG WEP007, WFP013, 

WFP015 3 2 

green saxifrage 
Chrysosplenium 
tetrandrum 

G5 S3 FONS, SONS U7, WAV015 2 3 

stemless lady's-
slipper  
Cypripedium acaule 

G5 S3 b1, b4, c1 VAP05A, WAR021, 
WAV020 3 11 

Loesel's twayblade 
Liparis loeselii G5 S1 FONG 16026 1 0 

small white water-lily 
Nymphaea tetragona G5 S1 wetlands cutline WAR004 1 3 

fringed milkwort 
Polygala paucifolia G5 S1 

b3, d2, FTNN, 
shrubland, uplands 
cutline, wetlands 
cutline, disturbance 

9573, 9574, 9575, 
VAP06A, VAP13A, 
VAP14A, VAPI03, 
VAPI05, VAPI06, 
VAPI08, WBP001, 
WBP002 

12 4 
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Table 24 Rare Vascular Plant Species Observed Within the Local Study Area 
(continued) 

Common Name and 
Scientific Name 

ANHIC 
Rank(a)

Vegetation Type 
Within the LSA Site Number 

Number of 
Populations 

Recorded in the 
LSA(b)

Number of 
Populations 
Reported in 
the RSA(c)

pitcher-plant 
Sarracenia purpurea G5 S2 FONS, FOPN 

10434, WCP014, 
WCV023, 
WDP012, WDV029 

5 17 

Watch List 

hairy-fruited sedge 
Carex lasiocarpa G5 S4 FONS, FOPN WCV023, WDV029 2 − (d)

goldthread 
Coptis trifolia G5 S3 h1 VAP08A 1 − 

(a)   Rare plant status ranks according to the Alberta Heritage Information Centre (Gould 2006); G = global; S = Alberta. 
(b)   Numbers of rare vascular plant populations within the LSA is based on data collected for the Voyageur South Project 

and historical records from Suncor (2005) and ANHIC (2006a). 
(c)   Numbers of rare vascular plant populations within the RSA is based on historical data from the Alberta Natural 

Heritage Information Centre (ANHIC 2006a) and the Suncor (2005) Voyageur Project. 
(d)   The number of occurrences of species on the Watch List at the RSA level has not been presented as these species 

are not mapped by ANHIC (J. Rintoul 2007, pers. comm.).

4.3.1.1 Rare Vascular Plant Species on the Alberta Natural Heritage 
Information Centre Tracking List 

Carex adusta – browned sedge 

Browned sedge (Carex adusta) is a clumped sedge that grows in dry, acidic, 
usually sandy soil in pine stands and in disturbed sandy areas (Kershaw et al. 
2001).  This species ranges from British Columbia to Newfoundland and south to 
the Great Lakes (Moss 1983).  It is ranked S1 in Alberta, but is globally secure 
with a rank of G5 (Gould 2006).  Browned sedge was found in a blueberry jack 
pine-aspen (b1) ecosite phase (site WCP017) within the LSA (Figure 18). 

Carex backii – Back’s sedge 

Back’s sedge (Carex backii) is a low-growing, tufted sedge that forms dense 
mats.  This species occurs in dry (and sometimes moist), closed-canopied woods 
and riparian forests (Kershaw et al. 2001).  This species ranges from southern 
British Colombia to New Brunswick, south to Oregon, Utah, Colorado, Nebraska 
and the Great Lakes region (Moss 1983).  It is ranked S2 in Alberta, but is 
globally secure with a rank of G4 (Gould 2006).  Back’s sedge was located in a 
cutblock (site WCV004) and a marsh (site WCP003) within the LSA (Figure 18). 
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Carex houghtoniana – sand sedge 

Sand sedge (Carex houghtoniana) is a loosely tufted sedge that grows on dry, 
acidic, sandy or gravelly soils, typically in pine forests (Kershaw et al. 2001).  
This species ranges from Alberta to Newfoundland and south to the Great Lakes 
region (Moss 1983).  It is ranked S2 in Alberta, but is globally secure with a rank 
of G5 (Gould 2006).  Sand sedge was located in a blueberry jack pine-aspen (b1) 
ecosite phase (site WCP017) and a cutblock (site WCV004) (Figure 18). 

Carex lacustris – lakeshore sedge 

Lakeshore sedge (Carex lacustris) is a tufted sedge that grows in marshes, 
wooded swamps and lakeshores (Kershaw et al. 2001).  This species ranges from 
British Columbia to Newfoundland and south to Idaho, South Dakota, Missouri 
and the District of Columbia (Moss 1983).  It is ranked S2 in Alberta, but is 
considered globally secure with a rank of G5 (Gould 2006).  Lakeshore sedge 
was located in a graminoid fen (site WFP015) and two marshes (sites WEP007 
and WFP013) (Figure 18). 

Chrysosplenium tetrandrum – green saxifrage 

Green saxifrage (Chrysoplenium tetrandrum) is a low-growing, perennial herb 
that prefers moist, shady sites, especially on nutrient-rich soil and wetlands 
(Johnson et al. 1995).  This is a circumpolar species, and in North America, it 
ranges from Alaska to south Ellesmere Island to northern Quebec, as well as 
Labrador, James Bay, northern Manitoba, Alberta, northeastern British 
Columbia, Washington and Colorado (Moss 1983).  It is ranked S3 in Alberta, 
but is globally secure with a rank of G5 (Gould 2006).  Within the LSA, green 
saxifrage was found in both shrubby fen (site U7) and shrubby swamp (site 
WAV015) wetlands types (Figure 18). 

Cypripedium acaule – stemless lady’s slipper 

Stemless lady’s slipper (Cypripedium acaule) is a perennial herb with a single, 
leafless stem and a deep to pale pink showy flower (Kershaw et al. 2001).  This 
species grows in a range of habitats having acidic soil and light shade, including 
Sphagnum bogs, jack pine woods and sand ridges (Kershaw et al. 2001).  
Stemless lady’s slipper ranges from northeastern British Columbia, northern 
Alberta and Saskatchewan east to Newfoundland and Labrador, and south to the 
Great Lakes region and Appalachia (Moss 1983).  It is ranked S3 in Alberta, but 
is globally secure with a rank of G5 (Gould 2006).  Stemless lady’s slipper was 
observed in three similar vegetation types containing jack pine, including a 
blueberry jack pine-aspen (b1) ecosite phase (site WAR021), a blueberry white 
spruce-jack pine (b4) ecosite phase (site WAV020) and a Labrador tea-mesic 
jack pine-black spruce (c1) ecosite phase (site VAP05A) (Figure 18). 
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Liparis loeselii – Loesel's twayblade 

Loesel’s twayblade (Liparis loeselii) is an orchid that grows in fens, swamps, wet 
meadows and other open wetlands (Illyes et al. 2005; Schultz 2003; White 2006 
website).  This species occurs in Europe and ranges across much of Canada and 
many of the northern, mid-western and eastern United States (Illyes et al. 2005; 
Schultz 2003; NatureServe 2006 website; White 2006 website).  It has recently 
been added to the ANHIC Tracking List and is ranked S1 in Alberta, but is 
globally secure with a rank of G5 (J. Rintoul, pers. comm., 2007).  Loesel’s 
twayblade was reported within the LSA in a graminoid fen (site 16026) (ANHIC 
2006d) (Figure 18). 

Nymphaea tetragona – small white water lily 

Small white water lily (Nymphaea tetragona) is an aquatic perennial herb that 
grows in ponds, lakes and quiet streams (Kershaw et al. 2001).  This is a 
circumpolar species, and in North America, it ranges from Alaska, the Yukon, 
British Columbia, northern Alberta, eastern Saskatchewan to James Bay, south to 
northern Minnesota, northern Michigan and Rhode Island (Moss 1983).  It is 
ranked S1 in Alberta, but is globally secure with a rank of G5 (Gould 2006).  
Small white water lily was found on a wet cutline within the LSA (site WAR004) 
(Figure 18). 

Polygala paucifolia – fringed milkwort 

Fringed milkwort (Polygala paucifolia) is a low perennial herb that grows in 
moist coniferous woods or mixedwoods (Kershaw et al. 2001).  This species 
ranges from Alberta to southern Quebec and south to Minnesota, Illinois, 
Tennessee, Georgia and Delaware (Moss 1983).  It is ranked S1 in Alberta, but is 
globally secure with a rank of G5 (Gould 2006).  Fringed milkwort was found in 
a variety of vegetation types within the LSA including a blueberry aspen-white 
spruce (b3) ecosite phase (site VAP14A), a low-bush cranberry aspen-white 
spruce (d2) ecosite phase (sites VAP06A, VAPI03 and WBP001), a wooded fen 
(sites VAP13A and VAPI08), a shrubland (site WBP002) and various 
disturbance types including cutlines (sites 9573, 9574, 9575, VAPI05 and 
VAPI06) (ANHIC 2006d) (Figure 18). 

Sarracenia purpurea – pitcher plant 

Pitcher plant (Sarracenia purpurea) is an insectivorous perennial herb with 
leafless flowering stems that grow to a height of 40 cm.  This species grows in 
wetlands, usually with Sphagnum moss (Kershaw et al. 2001).  It ranges from 
northeastern British Columbia to central Alberta, northern Saskatchewan, central 
Manitoba and James Bay, south to Minnesota, Illinois, Ohio and Delaware (Moss 
1983).  It is ranked S2 in Alberta, but is globally secure with a rank of G5 (Gould 
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2006).  Within the LSA, pitcher plant was found in shrubby fen (sites WDP012 
and WDV029) and patterned fen wetlands types (sites 10434, WCP014 and 
WCV023) (ANHIC 2006d) (Figure 18). 

4.3.1.2 Vascular Plant Species on the Alberta Natural Heritage 
Information Centre Watch List 

Carex lasciocarpa – hairy-fruited sedge 

Hairy-fruited sedge (Carex lasiocarpa) is a loosely tufted sedge found in fens 
and along the edges of lakes and ponds.  This species is circumpolar and 
widespread across the boreal forest, north and west to Great Bear Lake and 
disjunct in southern Alaska (Johnson et al. 1995).  It is locally secure, but may be 
rare in parts of its range; therefore, it has been given a provincial rank of S4.  It is 
also globally secure with a rank of G5 (Gould 2006).  Hairy-fruited sedge was 
found in a shrubby fen (site WDV029) and a patterned fen wetlands type (site 
WCV023) (Figure 18). 

Coptis trifolia – goldthread 

Goldthread (Coptis trifolia) is a small perennial herb found in damp, mossy 
woods, and in peatlands, willow shrub and tundra (Kershaw et al. 2001).  This 
species occurs in east Asia, Greenland, Alaska, Hudson Bay, south Baffin Island 
to Newfoundland, British Columbia, Alberta, Manitoba, the Great Lakes region, 
Appalachia and New Jersey (Moss 1983).  It is ranked S3 in Alberta and is 
globally secure with a rank of G5 (Gould 2006).  Goldthread was observed 
within the LSA in a Labrador tea/horsetail white spruce-black spruce (h1) ecosite 
phase (site VAP08A) (Figure 18). 

4.3.2 Rare Bryophyte Species 

There were 14 rare bryophyte species observed within the LSA (Figure 19, 
Table 25, Appendix VI).  Eleven of these species are from the ANHIC Tracking 
List and three species from the Watch List (Gould 2006).  All of these species 
were observed from 20 different sites.  Eighteen of the 20 sites were surveyed 
during the 2006 field program, one site during the 2004 field program for the 
Suncor Voyageur Project (Suncor 2005) and one occurrence was reported by 
ANHIC (2006d).   

Eight of the 11 species on the Tracking List found have also been reported within 
the RSA (ANHIC 2006d).  Of these species, Scapania glaucocephala was 
documented most often in the RSA with 12 recorded observations (ANHIC 
2006d).  Brachthecium acuminatum, Lophozia collarus and Scapania curta have 
not been previously reported in the RSA.  Brachthecium acuminatum is known to 
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occur on rotting wood, logs and stumps in aspen forests (Vitt et al 1988). 
Lophozia collarus and S. curta were located in wooded bogs within the LSA. 

Brachythecium acuminatum may be on the fringe of its range as it is occurs most 
frequently in the aspen woodland transition zone (Vitt et al. 1988).  The known 
distribution of Lophozia collarus includes Alberta, Ontario, Quebec and 
Wisconsin, while the range of Scapania curta is broad but disjunct across North 
America (NatureServe 2006 website).  The absence of these species in other parts 
of the RSA may be related to the fact that the known ranges of many bryophytes 
within North America are incomplete (NatureServe 2006 website).  In addition, 
the data collection protocols followed for this project resulted in a greater number 
of bryophyte samples being collected as compared with many other previous 
EIAs completed in the region.  However, based on existing data, the occurrences 
of Brachthecium acuminatum, Lophozia collarus and Scapania curta found 
within the LSA, represent the only reported occurrences at the RSA level. 

Table 25 provides a list of all bryophyte species found within the LSA and RSA.  
The ANHIC rank indicates the ‘rarity’ of the species, globally and within the 
province.  Refer to Section 2.3.5.4 for more information on rare plant status 
rankings.  The vegetation type(s) associated with a rare bryophyte indicates the 
characteristic ecosite phase, wetlands type or miscellaneous vegetation type 
where the species was found.  Associated site numbers are also provided so that 
the species can be located (in Figure 19 and in Appendix VI where additional site 
information is provided, including site coordinates).  The total number of 
occurrences recorded within the LSA is based on results from the 2006 surveys 
for the Voyageur South Project, 2004 surveys for the Voyageur Project and 
historical ANHIC records.  The number of occurrences reported in the RSA is 
based on 2004 surveys for the Voyageur Project and historical ANHIC records. 
Text following Table 25 provides descriptions of each species characteristic 
vegetation type or micro-habitat and distribution ranges. 
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Table 25 Rare Bryophyte Species Observed Within the Local and Regional 
Study Areas 

Common Name and 
Scientific Name 

ANHIC 
Rank(a)

Vegetation 
Type Within 

the LSA 
Site Number 

Number of 
Occurrences 
Recorded in 

the LSA(b)

Number of 
Occurrences 
Reported in 
the RSA(c)

Tracking List 
liverwort 
Anastrophyllum helleranum G5 S2 e2, e3 WCV007, WFV003 2 5 

Brachythecium acuminatum G5 SNR d3, e1 WEV009, WFV007 2 0 

liverwort 
Lophozia collaris G5 S1 BTNN WFP009 1 0 

liverwort 
Lophozia longidens G5 S1 e2 WCV007  1 3 

Pseudobryum cinclidioides G5 S2 f1, f3, SONS, 
STNN 

WCP010, WDV024, 
WFV001, WFV002, 
WFV012, WFV013 

6 2 

liverwort 
Scapania curta G5 S2 BTNN WBV005 1 0 

liverwort 
Scapania glaucocephala 

G4G5 
S2 e2 WCV007 1 12 

liverwort 
Scapania paludicola G5 S2 BTNN WFP009 1 4 

flagon-fruited splachnum 
Splachnum ampullaceum G5 S2 black spruce 

stand, BTNN 4645, WDV020 2 2 

yellow collar moss 
Splachnum luteum G3 S3 BTNN, h1 U5A, WAR002 2 4 

red collar moss 
Splachnum rubrum G3 S3 h1 WAR002 1 3 

Watch List 
liverwort 
Calypogeia sphagnicola G4 SNR BTNN WAV027 1 − (d)

Campylium polygamum G5 S3 FONG, SONS WAV015, WDV032, 
WFV012 3 − 

Herzogiella turfacea G4G5 
S3 d2 WEV016 1 − 

(a)    Rare plant status ranks according to the Alberta Heritage Information Centre (Gould 2006); G = global; S = Alberta. 
(b)   Numbers of rare bryophytes within the LSA is based on data collected for the Voyageur South Project and historical 

records from Suncor (2005) and ANHIC (2006a). 
(c)   Numbers of rare bryophytes within the RSA is based on historical data from the Alberta Natural Heritage Information 

Centre (2006a) and historical data from the Suncor (2005) Voyageur Project. 
(d)   The number of occurrences of species on the Watch List at the RSA level has not been presented as these species 

are not mapped by ANHIC (J. Rintoul 2007, pers. comm.).  

4.3.2.1 Rare Bryophyte Species on the Alberta Natural Heritage 
Information Centre Tracking List 

Anastrophyllum helleranum 

Anastrophyllum helleranum is a liverwort species that occurs on decayed wood 
in shaded areas.  This is a circumpolar species with a western North American 

Golder Associates 



Suncor Energy Inc. - 112 - Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 
 

range that includes Alaska, Yukon Territory, Northwest Territories, British 
Columbia, Alberta, Idaho and Montana (Hong 1996).  It is ranked S2 in Alberta, 
but is globally secure with a rank of G5 (Gould 2006).  Within the LSA, A. 
helleranum was found in a dogwood balsam poplar-white spruce (e2) ecosite 
phase (site WCV007) and a dogwood white spruce (e3) ecosite phase (site 
WFV003) (Figure 19). 

Brachythecium acuminatum 

Brachythecium acuminatum is a moss species that grows in low-elevation 
habitats on rotting wood, logs and stumps (Vitt et al. 1988).  This species occurs 
west of the Rockies to the Maritimes and in many of the northern and eastern 
United States (NatureServe 2006 website).  Brachythecium acuminatum is not a 
common species in the boreal forest and occurs most often in the aspen woodland 
transition zone (Vitt et al. 1988).  It is unranked in Alberta, but is globally secure 
with a rank of G5 (Gould 2006).  Within the LSA, B. acuminatum was found in a 
low-bush cranberry white spruce (d3) ecosite phase (WEV009) and a dogwood 
balsam poplar-aspen (e1) ecosite phase (site WFV007) (Figure 19). 

Lophozia collaris 

Lophozia collaris is the largest genus of liverworts in western North America 
(Vitt et al. 1988).  In North America, Lophozia collaris known range includes 
Alberta, Ontario, Quebec and Wisconsin (NatureServe 2006 website).  It is 
ranked S1 in Alberta, but is globally secure with a rank of G5 (Gould 2006).  One 
occurrence of L. collaris was found within the LSA in a wooded bog wetlands 
type (site WFP009) (Figure 19). 

Lophozia longidens 

Lophozia longidens is a liverwort species with a known range that includes 
Alberta, Manitoba, Ontario, Quebec and Wisconsin (NatureServe 2006 website).  
It is ranked S1 in Alberta, but is globally secure with a rank of G5 (Gould 2006).  
Within the LSA, L. longidens was found on a rotting log in a dogwood balsam 
poplar-white spruce (e2) ecosite phase (site WCV007) (Figure 19). 

Pseudobryum cinclidioides 

Pseudobryum cinclidioides is a moss species that grows in bogs, swamps and 
poor fens (Vitt et al. 1996).  In North America, this species ranges from British 
Columbia to Labrador, and south to Minnesota, Wisconsin and Virginia 
(NatureServe 2006 website).  It is ranked S2 in Alberta, but is globally secure 
with a rank of G5 (Gould 2006).  Pseudobryum cinclidioides was found at six 
sites within the LSA including a horsetail balsam poplar-aspen (f1) ecosite phase 
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(site WFV013), a horsetail white spruce (f3) ecosite phase (site WFV002), three 
occurrences within shrubby swamps (sites WCP010, WDV024 and WFV012) 
and one occurrence in a wooded swamp wetlands type (site WFV001) 
(Figure 19). 

Scapania curta 

Scapania curta is a liverwort species that has a disjunct range across a broad area 
of North America (NatureServe 2006 website).  It is ranked S2 in Alberta, but is 
globally secure with a rank of G5 (Gould 2006).  One occurrence of S. curta was 
found within the LSA in a wooded bog wetlands type (site WBV005) (Figure 
19). 

Scapania glaucocephala 

Scapania glaucocephala is a small liverwort species that grows on decaying logs, 
mainly in humid coniferous forests, but also known from deciduous forests.  The 
distribution of this species is also influenced by base-rich groundwater.  Scapania 
glaucocephala ranges from Sweden, Germany, Russia and the boreal forest of 
North America (Hassel 2001 website).  It is ranked S2 in Alberta, but is globally 
secure with a rank of G4G5 (Gould 2006).  Scapania glaucocephala was found 
in a dogwood balsam poplar-white spruce (e2) ecosite phase within the LSA (site 
WCV007) (Figure 19). 

Scapania paludicola 

Scapania paludicola is a liverwort species that grows on humus and Sphagnum in 
bogs (Ryan 1996).  This is a circumpolar species and has a North American 
distribution that includes Alaska, Yukon Territory, Northwest Territories, 
Alberta, Manitoba, Ontario, Quebec, New Brunswick, Montana, Wisconsin and 
New York (Ryan 1996; NatureServe 2006 website).  It is ranked S2 in Alberta, 
but is globally secure with a rank of G5 (Gould 2006).  Scapania paludicola was 
found at one site within the LSA in a wooded bog wetlands type (site WFP009) 
(Figure 19). 

Splachnum ampullaceum − flagon-fruited splachnum 

Flagon-fruited splachnum (Splachnum ampullaceum) is a moss species that 
grows on animal dung in fens and bogs across the boreal forest (Vitt et al. 1988).  
This species ranges from British Columbia to the Maritimes and south to Oregon, 
Minnesota, Wisconsin, Vermont and New York (NatureServe 2006 website).  It 
is ranked S2 in Alberta, but is globally secure with a rank of G5 (Gould 2006).  
This species is often found with S. luteum or S. sphaericum (Vitt et al. 1988).  
Flagon-fruited splachnum was found in a wooded bog within the LSA (site 
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WDV020).  One occurrence of this species was also reported by ANHIC within 
the LSA in a black spruce stand (site 4645) (ANHIC 2006d) (Figure 19). 

Splachnum luteum − yellow collar moss 

Yellow collar moss (Splachnum luteum) is a moss species that grows on animal 
dung in fens and bogs across the boreal forest (Vitt et al. 1988).  This species 
ranges from Alaska, Yukon Territory and British Columbia to the Maritimes and 
south to Minnesota (NatureServe 2006 website).  It is ranked S3 in Alberta and 
G3 globally (Gould 2006).  Within the LSA, yellow collar moss was found in a 
wooded bog wetlands type (site U5A) and a Labrador tea/horsetail white spruce-
black spruce (h1) ecosite phase (site WAR002) (Figure 19). 

Splachnum rubrum – red collar moss 

Red collar moss (Splachnum rubrum) is a moss species that grows on animal 
dung in muskeg and can be found growing with other dung moss species 
(Vitt et al. 1988).  This species ranges from Alaska and British Columbia to the 
Maritimes and south to Minnesota, Maine and New York (NatureServe 2006 
website).  It is ranked S3 in Alberta and G3 globally (Gould 2006).  Within the 
LSA, red collar moss was found in a Labrador tea/horsetail white spruce-black 
spruce (h1) ecosite phase (site WAR002) (Figure 19). 

4.3.2.2 Rare Bryophyte Species on the Alberta Natural Heritage 
Information Centre Watch List 

Calypogeia sphagnicola 

Calypogeia sphagnicola is liverwort species that grows on wet mosses (Ozenoglu 
and Gokler 2002).  In North America, this species known distribution covers 
parts of Alberta, Manitoba, Ontario, Quebec, Oregon, Minnesota, Wisconsin and 
Tennessee (NatureServe 2006 website).  It is unranked in Alberta, but is globally 
secure with a rank of G4 (Gould 2006).  Within the LSA, there was one 
occurrence of C. sphagnicola in a wooded bog wetlands type (site WAV027) 
(Figure 19). 

Campylium polygamum 

There are six species of the genus Campylium within the northwestern part of 
North America and all occur in very different habitats.  Campylium polygamum 
is a moss species that occurs in less rich sites than the more common C. stellatum 
(Vitt et al. 1988).  In North America, Campylium polygamum ranges from British 
Columbia to the Maritimes and south to many of the northern and eastern United 
States (NatureServe 2006 website).  It is ranked S3 in Alberta and is globally 
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secure with a rank of G5 (Gould 2006).  Campylium polygamum was found at 
three sites within the LSA including two occurrences in shrubby swamps (sites 
WAV015 and WFV012) and one occurrence in a graminoid fen wetlands type 
(site WDV032) (Figure 19). 

Herzogiella turfacea 

Herzogiella turfacea is a moss species found on humus, tree bases, rotten logs 
and stumps in coniferous woods and swamps.  This species is found across the 
Prairie Provinces, Ontario, Quebec, New Brunswick, Newfoundland and many of 
the northern and eastern United States (Zander 2006 website).  It is ranked S3 in 
Alberta and is globally secure with a rank of G4G5 (Gould 2006).  Within the 
LSA, one occurrence of H. turfacea was observed in a low-bush cranberry aspen-
white spruce (d2) ecosite phase (site WEV016) (Figure 19). 

4.3.3 Rare Lichen Species 

There were 57 rare lichen species observed at a total of 84 sites within the LSA 
(Figure 19, Table 26, Appendix VI).  Thirty-three of these species are included 
on the ANHIC Tracking List.  Twenty-four species are yet unranked by Alberta 
(Gould 2000; ANHIC 2006b).  Only four of the 57 lichens have been reported 
previously within the RSA (ANHIC 2006d). 

The relatively high number of rare lichens documented within the LSA is due in 
part to the high number of samples collected for the project.  In addition, the 
lichen flora of Alberta is poorly known, especially in the north and eastern 
portions of the province (T. Goward 2007, pers. comm).  Thus, benchmark 
information for the region is generally lacking, and there is little information on 
lichen species presence and abundance to compare with data collected for the 
Voyageur South Project.  Similar results have been noted in other jurisdictions.  
For example, the Wisconsin State University has compiled a list of 166 lichens 
that appear rare; however, the genera have been poorly surveyed and so are 
thought to be under collected in the state (Thomson and Will-Wolf 2000 
website).  The United States National Parks also found many lichen species 
within their national park system (79 species) that were not listed in the North 
American Checklist (Esslinger 2006 website; USGS 2007 website).  These 
examples illustrate that lichens as a group are under collected, at least in certain 
regions, which has resulted in lack of species presence, abundance and 
distribution information. 

Table 26 provides a list of all lichen species found within the LSA.  The ANHIC 
rank indicates the ‘rarity’ of the species, globally and within the province.  Refer 
to Section 2.3.5.4 for more information on rare plant status rankings.  The 
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vegetation type(s) associated with a rare lichen indicates the characteristic ecosite 
phase, wetlands type or miscellaneous vegetation type where the species was 
found.  Associated site numbers are also provided so that the species can be 
located (in Figure 19 and in Appendix VI, where additional site information is 
provided, including site coordinates).  The total number of occurrences recorded 
within the LSA is based on results from the 2006 surveys for the Voyageur South 
Project.  The number of occurrences reported in the RSA is based on historical 
ANHIC records.  Text following Table 26 provides descriptions of each species 
characteristic vegetation type or micro-habitat and distribution ranges. 

Table 26 Rare and Unranked Lichen Species Observed Within the Local and 
Regional Study Areas

Common Name 
and 

Scientific Name 
ANHIC 
Rank(a)

Vegetation 
Types 

Within the 
LSA 

Site Number 
Number of 

Occurrences 
Recorded in 

the LSA(b)

Other 
Occurrences 
Reported in 

the RSA 

Tracking List 
comma lichen 
Arthonia patellulata G5 S3? b2 WAV021 1 1 

Biatora turgidula 
(also Lecidea 
turgidula) 

G? S2 BTNN, d1 WAV004, WAV027 2 0 

old man's beard 
Bryoria simplicior G? S2S3 b4 WAV020 1 2 

stubble lichen 
Chaenotheca 
chrysocephala 

G? S2 d2 WAV009 1 0 

black-footed 
reindeer 
Cladina stygia 

G5 S1 g1 WDV027 1 0 

branching 
pebblehorn 
Cladonia acuminata 

G? S1? h1 WAR019 1 0 

toy soldiers 
Cladonia bellidiflora G5 S2S3 FTNN WAV024 1 0 

greater greenhorn 
Cladonia cyanipes G? S2 STNN WDV015 1 0 

Cladonia gracilis 
ssp. gracilis G5 S1 BTNN WAV013 1 0 

Cladonia grayi GU S2 BTNN, d1 WAV027, WBV001 2 0 

least powderhorn 
Cladonia norvegica G3 S1 e3 WFV003 1 0 

American starburst 
lichen 
Imshaugia 
placorodia 

G3G5 S2 a1 WAV022 1 5 

rim-lichen 
Lecania cyrtella G? S1 

a1, BTNN, 
FONS, 
SONS 

WAV011, WAV022, WAV025, 
WCV003 4 0 
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Table 26 Rare and Unranked Lichen Species Observed Within the Local and 
Regional Study Areas (continued) 

Common Name 
and 

Scientific Name 
ANHIC 
Rank(a)

Vegetation 
Types 

Within the 
LSA 

Site Number 
Number of 

Occurrences 
Recorded in 

the LSA(b)

Other 
Occurrences 
Reported in 

the RSA 

bean-spored rim-
lichen 
Lecania dubitans 

G? S2 d1, d2, f3 WAR015, WAV004, WAV006, 
WAV008  4 0 

Lecanora 
hypoptoides G? S2 b1, d2 WCV008, WCV012, WCV021 3 0 

Lecanora 
subintricata G? S1 

b3, BTNN, 
e2, f3, 
MONG, 
STNN 

WCV006, WCV007, WCV035, 
WEV006, WFV001, WFV010 6 0 

Lecidella 
elaeochroma G? S1 BTNN, d3, 

f3 WCV006, WCV016, WCV019 3 0 

Melanelia fuliginosa G5 S1 d2 WBV010 1 0 

Melanelia olivacea G3G5 S1 d2 WBV010 1 0 

Melanelia 
trabeculata G? S2? h1 WCV017 1 0 

Mycocalicium subtile G? S2 FONG WAR008 1 0 

Nephroma bellum G3G5 S2 FTNN, 
SONS WAV010, WAV017 2 0 

Ochrolechia gowardii G? S1 f3 WFV002 1 0 

dog pelt 
Peltigera 
cinnamomea 

G? S2 d1 WDV026 1 0 

tree pelt 
Peltigera collina G3G4 S1 

cutblock, d1, 
d2, FTNN, 
SONS 

WAV019, WDV019, WDV023, 
WDV036, WFV006 5 0 

peppered pelt 
Peltigera evansiana G4 S2S3 f3, SONS WAR015, WAV010 2 0 

Placynthiella 
uliginosa G? S2 a1 WAV023 1 1 

Ramalina dilacerata G3G5 S2 

a1, b1, c1, 
d2, d3, e2, 
f3, FONS, 
FTNN, h1, 
SONS, 
STNN 

WAV002, WAV005, WAV011, 
WAV017, WAV023, WBV002, 
WBV010, WBV015, WCV005, 
WCV008, WCV012, WCV016, 
WCV017, WCV019, WCV020, 
WCV022, WCV027, WCV029, 
WCV032, WDV025, WFV001, 
WFV006, WFV010, WFV012, 
WFV015 

25 0 

Ramalina sinensis G? SU b1, c1 WCV020, WCV022 2 0 

Rinodina metaboliza G? S2 
b3, d2, e1, 
FTNN, g1, 
h1 

WCV008, WCV011, WCV012, 
WCV017, WCV026, WCV035, 
WFV007 

7 0 

Stenocybe major G? SU STNN WFV001 1 0 

Trapeliopsis 
flexuosa G? S1 a1, h1 WAR019, WAV023 2 0 

black woodscript 
lichen 
Xylographa parallela 
(also X. abietina) 

G? S2 FTNN, 
SONS WAV010, WAV012 2 0 
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Table 26 Rare and Unranked Lichen Species Observed Within the Local and 
Regional Study Areas (continued) 

Common Name 
and 

Scientific Name 
ANHIC 
Rank(a)

Vegetation 
Types 

Within the 
LSA 

Site Number 
Number of 

Occurrences 
Recorded in 

the LSA(b)

Other 
Occurrences 
Reported in 

the RSA 

Unranked in Alberta(c)

Arthonia vinosa – d3 WCV016 1 0 

Biatora carneoalbida 
(also Mycobilimbia 
carneoalbida) 

– d1, d2, d3, 
f3 

WAR015, WAV009, WAV019, 
WDV022, WEV009 5 0 

Buellia schaereri – b3, e2, 
FTNN WAV012, WCV007, WCV035 3 0 

Buellia vernicoma – h1 WCV017 1 0 

Caloplaca pinicola – d1 WAV004 1 0 

Candelariella lutella – b3, d1, d2, 
e1, g1, h1 

WAV004, WAV009, WAV019, 
WCV008, WCV017, WCV026, 
WCV035, WFV007 

8 0 

Catinaria 
atropurpurea – d1, d2 WAV005, WCV013 2 0 

Catinaria neuschildii – STNN WFV001 1 0 

Lecanora persimilis – a1 WCV031 1 0 

Lecidea betulicola – e3 WFV003 1 0 

Lecidea nylanderi – e2, h1 WAV003, WCV007 2 0 

Lecidella laureri – b2, d1 WAV004, WAV019, WAV021 3 0 

Leptorhaphis 
epidermidis – h1, SONS WAV003, WAV015 2 0 

Micarea adnata – e1, e3, f3 WFV003 WFV007, WFV010 3 0 

Mycobilimbia 
microcarpa – d3 WEV009 1 0 

Mycoglaena myricae – FONS WFV011 1 0 

Peltigera extenuata – FTNN, 
STNN WAR018, WDV001 2 0 

Phaeocalicium 
compressulum – b1, d3 WBV014, WBV015, WCV020, 

WEV009 4 0 

Placynthiella icmalea – f1 WFV013 1 0 

Rinodina orculata – b1, d2 WCV008, WCV020, WCV027 3 0 

Scoliciosporum 
perpusillum – 

a1, b1, b2, 
b3, b4, 
BTNN, c1, 
d2, d3, e2, 
f1, f3, 
FTNN, g1, 
h1, SONS, 
STNN 

WAV001, WAV006, WAV008, 
WAV012, WAV013, WAV015, 
WAV020, WAV021, WAV022, 
WAV024, WAV026, WAV027, 
WAV028, WBV005, WBV013, 
WCV001, WCV002, WCV003, 
WCV005, WCV006, WCV007, 
WCV008, WCV009, WCV011, 
WCV012,  WCV016, WCV017, 
WCV018, WCV019, WCV022, 
WCV026, WCV027, WCV031, 
WCV032, WCV033, WCV035, 
WEV009, WEV016, WFV001, 
WFV002, WFV010, WFV013, 
WFV014, WFV015 

44 0 

Scoliciosporum 
umbrinum – a1, b1, d2, 

FTNN 
WAV017, WAV023, WAV024, 
WBV002, WBV010, WBV014 6 0 
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Table 26 Rare and Unranked Lichen Species Observed Within the Local and 
Regional Study Areas (continued) 

Common Name 
and 

Scientific Name 
ANHIC 
Rank(a)

Vegetation 
Types 

Within the 
LSA 

Site Number 
Number of 

Occurrences 
Recorded in 

the LSA(b)

Other 
Occurrences 
Reported in 

the RSA 

Stenocybe pullatula – b1, e2, h1 WAV003, WBV014, WCV029, 
WFV015 4 0 

Tuckermanopsis 
orbata sensu stricto – 

a1, b1, 
BTNN, c1, 
d2, f3, 
FTNN, g1, 
h1, STNN, 
d2 

WAV008, WAV023, WAV026, 
WAV028, WBV011, WBV013, 
WCV002, WCV005, WCV006, 
WCV020, WCV022, WCV032, 
WCV033, WFV010 

14 0 

(a)    Rare plant status ranks according to the Alberta Heritage Information Centre (Gould 2006); G = global; S = Alberta; 
- = Not Ranked. 

(b)   Numbers of rare vascular plant populations within the LSA is based on data collected for the Voyageur South Project. 
(c)   Species unranked in Alberta and no occurrences reported in Alberta by ANHIC.  Many of these species are unranked 

globally and with incomplete known ranges (NatureServe 2006, website). 

4.3.3.1 Rare Lichen Species on the Alberta Natural Heritage 
Information Centre Tracking List 

Arthonia patellulata − comma lichen 

Comma lichen (Arthonia patellulata) is a crust lichen that grows on the bark of 
aspen trees (Brodo et al. 2001).  In North America, this species is known from 
Alberta, Saskatchewan, Ontario and Quebec (NatureServe 2006 website).  It is 
ranked S3? in Alberta, but is globally secure with a rank of G5 (Gould 2000).  
Within the LSA, one occurrence of comma lichen was observed in a blueberry 
aspen (white birch) (b1) ecosite phase (site WAV021) (Figure 19). 

Biatora turgidula 

Biatora turgidula is a crust lichen found on bark and wood in open areas (DeBolt 
and McCune 1993).  In North America, this species is known from Alberta, 
Saskatchewan, Quebec and Colorado (NatureServe 2006 website).  It is ranked 
S2 in Alberta, but is unranked globally (Gould 2000).  Within the LSA, B. 
turgidula was found in a low-bush cranberry aspen (d1) ecosite phase (site 
WAV004) and a wooded bog wetlands type (site WAV027) and (Figure 19). 

Bryoria simplicior − old man's beard 

Old man’s beard (Bryoria simplicior) is a hair lichen found on conifers, birch and 
occasionally on old wood.  This is a circumpolar species, characteristic of the 
northern boreal forest (Johnson et al. 1995).  It is ranked S2S3 in Alberta, but is 
unranked globally (Gould 2000).  Within the LSA, old man’s beard was found in 
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a blueberry white spruce-jack pine (b4) ecosite phase (site WAV020) 
(Figure 19). 

Chaenotheca chrysocephala − stubble lichen 

Stubble lichen (Chaenotheca chrysocephala) is a pin lichen found on the bark of 
conifers that lacks mosses and macrolichens.  It prefers conifers that are 80 years 
of age or older (Van Norman et al. 2006 website).  This species is distributed 
throughout the boreal region of North America (Brodo et al. 2001).  It is ranked 
S2 in Alberta, but is unranked globally (Gould 2000).  Within the LSA, C. 
chrysocephala was found in a low-bush cranberry aspen-white spruce (d2) 
ecosite phase (site WAV009) (Figure 19). 

Cladina stygia − black-footed reindeer lichen 

Black-footed reindeer lichen (Cladina stygia) is a shrub lichen that is very similar 
in form, colour and chemistry to the commonly occurring Cladina rangiferina. 
This species can be found in bogs or wet open sites and ranges throughout most 
of Canada and Alaska (Brodo et al 2001).  It is ranked S1 in Alberta, but is 
globally secure with a rank of G5 (Gould 2000).  Within the LSA, black-footed 
reindeer lichen was found in a Labrador tea–subhygric black spruce-jack pine 
(g1) ecosite phase (site WDV027) (Figure 19). 

Cladonia acuminata − branching pebblehorn 

Branching pebblehorn (Cladonia acuminate) is a club lichen found on base-rich 
soil or mossy boulders in open, inland forests and boulder beds at lower to 
middle elevations.  This is a circumpolar species, and within North America, 
ranges parts of Alaska, Yukon Territory, western Northwest Territories and south 
to Wyoming, California and Mexico (Goward 1999).  It has a rank of S1? in 
Alberta and is unranked globally (Gould 2000).  Within the LSA, branching 
pebblehorn was found in a Labrador tea/horsetail white spruce-black spruce (h1) 
ecosite phase (site WAR019) (Figure 19). 

Cladonia bellidiflora − toy soldiers 

Toy soldiers (Cladonia bellidiflora) is a club lichen that grows on acidic soil, 
humus, rotting wood, stumps and among mosses in open to shady forests 
(Vitt et al. 1988; Goward 1999; Brodo et al. 2001).  This species is incompletely 
circumpolar and has a North American distribution that ranges from northern 
California to British Columbia, Alaska, Yukon Territory, Northwest Territories, 
Nunavut and northern Quebec (Brodo et al. 2001).  It is ranked S2S3 in Alberta, 
but is globally secure with a rank of G5 (Gould 2000).  There was one occurrence 
of toy soldiers observed within the LSA in a wooded fen wetlands type (site 
WAV024) (Figure 19). 
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Cladonia cyanipes − greater greenhorn 

Greater greenhorn (Cladonia cyanipes) is a club lichen that grows over humus 
and mossy rock in cool, sheltered locations at low to middle elevations.  This is a 
circumpolar species with a North American distribution that ranges from Alaska, 
Yukon Territory and western Northwest Territories, south to Washington 
Wyoming and Colorado (including Alberta).  This species is thought to be 
overlooked in vegetation surveys (Goward 1999).  It is ranked S2 in Alberta and 
is unranked globally (Gould 2000).  There was one occurrence of greater 
greenhorn lichen observed within the LSA in a wooded swamp wetlands type 
(site WDV015) (Figure 19). 

Cladonia gracilis ssp. gracilis 

Cladonia gracilis ssp. gracilis is a club lichen, typically found on rocky ground 
and in temperate to southern boreal regions (Brodo et al. 2001).  This species is 
ranked S1 in Alberta, but is globally secure with a rank of G5 (Gould 2000).  
Cladonia gracilis ssp. gracilis was observed at one site within the LSA in a 
wooded bog wetlands type (site WAV013) (Figure 19). 

Cladonia grayi 

Cladonia grayi is a club lichen found over acidic soil and conifer wood and at the 
bases of trees.  This species is likely circumpolar, with North America 
distribution ranging from Alaska, Yukon Territory and western Northwest 
Territories south to Washington, Oregon and California (including Alberta) 
(Goward 1999).  It is ranked S2 in Alberta, but has an uncertain global rank 
(Gould 2000).  Cladonia grayi was found in a low-bush cranberry aspen (d1) 
ecosite phase (site WBV001) and a wooded bog wetlands type (site WAV027) 
within the LSA (Figure 19). 

Cladonia norvegica − least powderhorn 

Least powderhorn lichen (Cladonia norvegica) is a club lichen found on 
decaying wood and conifer bark at the base of trees, predominantly in sheltered 
or shaded sites.  This species is partially circumpolar, and in North America, 
ranges from Alaska south to Washington, Wyoming and Arizona (including 
Alberta) (Goward 1999).    It is ranked S1 in Alberta and S3 globally (Gould 
2000).  Least powderhorn lichen was found in a dogwood white spruce (e3) 
ecosite phase within the LSA (site WFV003) (Figure 19). 

Imshaugia placorodia − American starburst lichen 

American starburst lichen (Imshaugia placorodia) is a foliose lichen most 
commonly found on the bark of pine trees.  This species has a disjunct range in 
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North America, primarily distributed across parts of Ontario, the Great Lakes 
region, the Maritimes and parts of eastern and southwestern United States (Brodo 
et al. 2001).  It is ranked S2 in Alberta and G3G5 globally (Gould 2000).  
American starburst lichen was observed in a lichen jack pine (a1) ecosite phase 
within the LSA (site WAV022) (Figure 19). 

Lecania cyrtella − rim-lichen 

Rim-lichen (Lecania cyrtella) is a bark-dwelling crust lichen known from British 
Columbia and California to Newfoundland (Brodo et al. 2001).  This species is 
ranked S1 in Alberta and is unranked globally (Gould 2000).  Rim-lichen was 
observed in four different vegetation types within the LSA including a lichen 
jack pine (a1) ecosite phase (site WAV022), a wooded bog (site WCV003), a 
shrubby fen (WAV011) and a shrubby swamp wetlands type (WAV025) 
(Figure 19). 

Lecania dubitans − bean-spored rim-lichen 

Bean-spored rim-lichen (Lecania dubitans) is a crust lichen that grows on poplar 
bark.  This species is known mainly from Manitoba, Ontario and the Great Lakes 
region but also known from parts of British Columbia, Alberta, Quebec and 
scattered locales within the United States (Brodo et al. 2001).  It is ranked S2 in 
Alberta and is unranked globally (Gould 2000).  Within the LSA, this species 
was found in a low-bush cranberry aspen (d1) ecosite phase (site WAV004), a 
low-bush cranberry aspen-white spruce (d2) ecosite phase (sites WAV006 and 
WAV008) and a horsetail white spruce (f3) ecosite phase (site WAR015) 
(Figure 19). 

Lecanora hypoptoides 

Lecanora hypoptoides is a crust lichen known from Alberta, Saskatchewan, 
Quebec and Colorado (NatureServe 2006 website).  This species is ranked S2 in 
Alberta and is unranked globally (Gould 2000).  Within the LSA, L. hypoptoides 
was found in a blueberry jack pine-aspen (b1) ecosite phase (site WCV021) and a 
low-bush cranberry aspen-white spruce (d2) ecosite phase (sites WCV008 and 
WCV012) (Figure 19). 

Lecanora subintricata 

Lecanora subintricata is a crust lichen that is known from Alberta, 
Saskatchewan, Ontario, Quebec and Colorado (NatureServe 2006 website).  This 
species is ranked S1 in Alberta and is unranked globally (Gould 2000).  Within 
the LSA, L. subintricata was found in a blueberry aspen-white spruce (b3) 
ecosite phase (site WCV035), a dogwood balsam poplar-white spruce (e2) 
ecosite phase (site WCV007), a horsetail white spruce (f3) ecosite phase (site 
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WFV010), and a wooded bog (site WCV006), a marsh (site WEV006) and a 
wooded swamp wetlands type (site WFV001) (Figure 19). 

Lecidella elaeochroma 

Lecidella elaeochroma is a crust lichen known from Alberta, Saskatchewan, 
Ontario and Quebec (NatureServe 2006 website).  This species is ranked S1 in 
Alberta and is unranked globally (Gould 2000).  Within the LSA, L. elaeochroma 
was found in a low-bush cranberry white spruce (d3) ecosite phase (site 
WCV016), a horsetail white spruce (f3) ecosite phase (site WCV019) and a 
wooded bog wetlands type (WCV006) (Figure 19). 

Melanelia fuliginosa  

Melanelia fuliginosa is a leaf lichen found on the bark of coniferous or deciduous 
trees or acid rock.  The distribution of M. fuliginosa is disjunct across North 
America occurring along most of the west coast, the northern half of the east 
coast, the Great Lakes region and in scattered locales within the United States 
interior (Brodo et al. 2001).  It is ranked S1 in Alberta, but is globally secure with 
a rank of G5 (Gould 2000).  Melanelia fuliginosa was observed once within the 
LSA in a low-bush cranberry aspen-white spruce (d2) ecosite phase (site 
WBV010) (Figure 19). 

Melanelia olivacea 

Melanelia olivacea is a leaf lichen that grows on bark, especially birch.  In North 
America, it is distributed mostly within the boreal forest from Alaska to the 
Maritimes (Brodo et al. 2001).  It is ranked S1 in Alberta and G3G5 globally 
(Gould 2000).  Melanelia olivacea was observed once within the LSA in a low-
bush cranberry aspen-white spruce (d2) ecosite phase (site WBV010) 
(Figure 19). 

Melanelia trabeculata 

Melanelia trabeculata is a leaf lichen of the southern boreal forest (Brodo et al. 
2001).  This species is ranked S2? in Alberta and is unranked globally (Gould 
2000).  Melanelia trabeculata was observed once within the LSA in a Labrador 
tea/horsetail white spruce-black spruce (h1) ecosite phase (site WCV017) 
(Figure 19). 

Mycocalicium subtile 

Mycocalicium subtile is a pin lichen found over the wood of conifers.  This 
species range covers parts of Alaska, western Northwest Territories and south to 
Washington, Oregon, California, Utah, Colorado, Arizona and Mexico (including 
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Alberta) (Goward 1999).  It is ranked S2 in Alberta and is unranked globally 
(Gould 2000).  Mycocalicium subtile was observed once within the LSA in a 
graminoid fen wetlands type (site WAR008) (Figure 19). 

Nephroma bellum 

Nephroma bellum is a leaf lichen that grows on the branches and twigs of trees, 
especially conifers, and also on mossy rocks in humid forests.  In North America 
this species has a disjunct distribution, occurring along the western coastal region 
from Alaska to Oregon, along the Rocky Mountains from northern British 
Columbia to Montana, as well as New Mexico, Colorado, Manitoba, Ontario, 
Quebec, the Maritimes, the Great Lakes region and the northeastern United 
States (Brodo et al. 2001). It is ranked S2 in Alberta and G3G5 globally (Gould 
2000).  Nephroma bellum was found in a wooded fen (site WAV017) and a 
shrubby swamp wetlands type (site WAV010) within the LSA (Figure 19). 

Ochrolechia gowardii 

Ochrolechia gowardii is a crust lichen that is known from Alberta (NatureServe 
2006 website).  It is ranked S1 in Alberta and is unranked globally (Gould 2000).  
Ochrolechia gowardii was found in a horsetail white spruce (f3) ecosite phase 
(site WFV002) within the LSA (Figure 19). 

Peltigera cinnamomea − dog pelt 

Dog pelt (Peltigera cinnamomea) is a leaf lichen that grows over moss, mossy 
rocks and logs in open to somewhat sheltered forests.  This species’ distribution 
covers parts of western North America from British Columbia and south to 
Oregon and Alberta (Goward 1999; NatureServe 2006 website).  It is ranked S2 
in Alberta and is unranked globally (Gould 2000).  Dog pelt was found in a low-
bush cranberry aspen (d1) ecosite phase (site WDV026) within the LSA 
(Figure 19). 

Peltigera collina − tree pelt 

Tree pelt (Peltigera collina) is a leaf lichen that commonly grows on tree trunks 
and branches, especially among mosses.  This species is primarily found in 
western North America covering significant parts of Alaska, Yukon Territory, 
British Columbia, Alberta, Washington, Idaho, Montana, Oregon, California and 
Arizona (Brodo et al. 2001).  It is ranked S1 in Alberta and G3G5 globally 
(Gould 2000).  Within the LSA, tree pelt was found in a cutblock (site 
WDV023), a low-bush cranberry aspen (d1) ecosite phase (site WAV019), a low-
bush cranberry aspen-white spruce (d2) ecosite phase (site WDV019), and a 
wooded fen (site WDV036) and shrubby swamp wetlands type (site WFV006) 
(Figure 19). 
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Peltigera evansiana − peppered pelt 

Peppered pelt (Peltigera evansiana) is a leaf lichen that grows on soil in open or 
forested areas.  This species occurs mainly in British Columbia, Alberta, Ontario, 
Quebec, the Maritimes, the Great Lakes region and northeastern parts of the 
United States (Brodo et al. 2001).  It is ranked S2S3 in Alberta, but is globally 
secure with a rank of G4 (Gould 2000).  Within the LSA, peppered pelt was 
found in a horsetail white spruce (f3) ecosite phase (site WAR015) and a shrubby 
swamp wetlands type (site WAV010) (Figure 19). 

Placynthiella uliginosa  

Placynthiella uliginosa is a crust lichen that occurs on sandy soil (Brodo et al. 
2001).  In North America, the known distribution of this species ranges Alberta, 
Ontario, Quebec, Colorado and Pennsylvania (NatureServe 2006 website).  It is 
ranked S2 in Alberta and is unranked globally (Gould 2000).  Within the LSA, P. 
uliginosa was found in a lichen jack pine (a1) ecosite phase (site WAV023) 
(Figure 19). 

Ramalina dilacerata 

Ramalina dilacerata is a shrub lichen found on twigs and branches of various 
trees and shrubs in the open (Brodo et al. 2001).  This species ranges the western 
coast of North America from Alaska to Oregon, the Rocky Mountain region from 
British Columbia and Alberta to northern Idaho and Montana, parts of 
Saskatchewan, Manitoba, Ontario, Quebec, Newfoundland and Labrador, the 
Maritimes and the Great Lakes region (Brodo et al. 2001).  It is ranked S2 in 
Alberta and G3G5 globally (Gould 2000).  Ramalina dilacerata was found at 25 
sites within the LSA and in a variety of habitats from dry pine stands to wet open 
fens.  Refer to Table 26 for a list of vegetation types and sites where this species 
was found and Figure 19 for a location map of these occurrences. 

Ramalina sinensis 

Ramalina sinensis is a shrub lichen found on twigs and branches of various trees 
and shrubs in open habitat.  This species range is disjunct and covers parts of 
British Columbia, Minnesota, Utah, Arizona, New Mexico and Texas (Brodo et 
al. 2001).  The status of this species in Alberta is uncertain and is also unranked 
globally (Gould 2000).  Within the LSA, R. sinensis was found in a blueberry 
jack pine-aspen (b1) ecosite phase (site WCV020) and a Labrador tea-mesic jack 
pine-black spruce (c1) ecosite phase (site WCV022) (Figure 19). 
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Rinodina metaboliza 

Rinodina metaboliza is a crust lichen known from Alberta, Saskatchewan and 
Colorado (NatureServe 2006 website).  It is ranked S2 in Alberta and is unranked 
globally (Gould 2000).  Within the LSA, R. metabolize was found in a variety of 
habitats ranging from a dry aspen stand to a wooded fen.  Refer to Table 26 for a 
list of vegetation types and sites where this species was found and Figure 19 for a 
location map of these occurrences. 

Stenocybe major 

Stenocybe major is a pin lichen found on the bark of conifers, especially fir in 
open to shady forests (Goward 1999).  In North America, it ranges western 
Northwest Territories, Alberta, Ontario, Quebec, Washington, Oregon, California 
and Utah (Goward 1999; NatureServe 2006 website).  The status of this species 
in Alberta is uncertain and is unranked globally (Gould 2000).  Within the LSA, 
S. major was found in a wooded swamp wetlands type (site WFV001) (Figure 
19). 

Trapeliopsis flexuosa 

Trapeliopsis flexuosa is a crust lichen found on weathered wood.  This species is 
widely distributed across North America but is easily overlooked (Brodo et al. 
2001).  It is ranked S1 in Alberta, but is unranked globally (Gould 2000).  Within 
the LSA, T. flexuosa was found in a lichen jack pine (a1) ecosite phase (site 
WAV023) and a Labrador tea/horsetail white spruce-black spruce (h1) ecosite 
phase (site WAR019) (Figure 19). 

Xylographa parallela (also X. abietina) − black woodscript lichen 

Black woodscript lichen (Xylographa parallela) is a crust lichen that grows 
within the wood substrate and is visible as a stain.  This is a common species but 
is infrequently collected.  Black woodscript lichen is broadly distributed across 
North America but is less common in northeastern Canada and southeastern 
United States (Brodo et al. 2001).  It is ranked S2 in Alberta, but is unranked 
globally (Gould 2000).  Black woodscript lichen was found in a wooded fen (site 
WAV012) and a shrubby swamp wetlands type (site WAV010) within the LSA 
(Figure 19). 

4.3.3.2 Lichen Species Not Ranked in Alberta 

Arthonia vinosa 

Arthonia vinosa is a crust lichen that primarily occurs on living trees, such as 
trembling aspen, and dead wood (Johansson and Gustafsson 2001).  In North 
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America, this species is known from Saskatchewan (NatureServe 2006 website).  
Arthonia vinosa was found in a low-bush cranberry white spruce (d3) ecosite 
phase (site WCV016) within the LSA (Figure 19). 

Biatora carneoalbida 

Biatora carneoalbida is a crust lichen found on trembling aspen (Hedenas and 
Ericson 2002).  In North America, this species is known from Ontario 
(NatureServe 2006 website).  Within the LSA, B. carneoalbida was found in the 
following ecosite phases:  low-bush cranberry aspen (d1) (sites WAV019 and 
WDV022), low-bush cranberry aspen-white spruce (d2) (site WAV009), low-
bush cranberry white spruce (d3) (site WEV009) and horsetail white spruce (f3) 
(site WAR015) (Figure 19). 

Buellia schaereri 

Buellia schaereri is a crust lichen known from Ontario (NatureServe 2006 
website).  Within the LSA, B. schaereri was found in a blueberry aspen-white 
spruce (b3) ecosite phase (site WCV035), a dogwood balsam poplar-white spruce 
(e2) ecosite phase (WCV007) and a wooded fen wetlands type (site WAV012) 
(Figure 19). 

Buellia vernicoma 

Buellia vernicoma is a crust lichen found on the bark of trees (Nordin 2001).  
This species has been observed in North America (Esslinger 2006 website).  
Within the LSA, B. vernicoma was found a Labrador tea/horsetail white spruce-
black spruce (h1) ecosite phase (site WCV017) (Figure 19). 

Caloplaca pinicola 

Caloplaca pinicola is a dot lichen found on deciduous trees.  This species has 
been observed in North America (Esslinger 2006 website).  Within the LSA, C. 
pinicola was found in a low-bush cranberry aspen (d1) ecosite phase (site 
WAV004) (Figure 19). 

Candelariella lutella 

Candellariella lutella is a crust lichen that may be found on a variety of 
substrates including dead wood (Brodo et al. 2001; Salix 2004 website).  This 
species has been observed in North America (Esslinger 2006 website).  Within 
the LSA, C. lutella was found in a variety of habitats ranging from a dry aspen-
jack pine-white spruce stand to a very moist black spruce-aspen stand.  Refer to 
Table 26 for a list of vegetation types and sites where this species was found, and 
Figure 19 for a location map of these occurrences. 
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Catinaria atropurpurea 

Catinaria atropurpurea is a crust lichen found on the bark of a variety of trees, 
especially poplar and cedar.  This species is widely distributed across North 
America from northern temperate region, to the boreal region and California 
(Brodo et al. 2001).  Within the LSA, C. atropurpurea was observed in a low-
bush cranberry aspen (d1) ecosite phase (site WCV013) and a low-bush 
cranberry aspen-white spruce (d2) ecosite phase (site WAV005) (Figure 19).   

Catinaria neuschildii 

Catinaria neuschildii is a crust lichen found in deciduous, mixedwood and 
coniferous woodlands (Scottish Biodiversity Forum 2007 website).  In North 
America, this species has been observed in Missouri (USGS 2007 website).  One 
occurrence of C. neuschildii was found in a wooded swamp wetlands type (site 
WFV001) within the LSA (Figure 19).   

Lecanora persimilis 

Lecanora persimilis is a crust lichen that has been observed in North America 
(Esslinger 2006 website).  One occurrence of L. persimilis was found in a lichen 
jack pine (a1) ecosite phase within the LSA (site WCV031) (Figure 19).   

Lecidea betulicola 

Lecidea betulicola is a crust lichen that has been observed in North America 
(Esslinger 2006 website).  One occurrence of L. betulicola was observed in a 
dogwood white spruce (e3) ecosite phase within the LSA (site WFV003) 
(Figure 19).   

Lecidea nylanderi 

Lecidea nylanderi is a crust lichen that has been observed in North America 
(Esslinger 2006 website).  Lecidea nylanderi was observed in a dogwood balsam 
poplar-white spruce (e2) ecosite phase (site WCV007) and a Labrador 
tea/horsetail white spruce-black spruce (h1) ecosite phase (site WAV003) 
(Figure 19).   

Lecidella laureri 

Lecidella laureri is a crust lichen that has been observed in North America 
(Esslinger 2006 website).  Within the LSA, L. laureri was observed in a 
blueberry aspen (white birch) (b2) ecosite phase (site WAV021) and a low-bush 
cranberry aspen (d1) ecosite phase (sites WAV004 and WAV019) (Figure 19).   
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Leptorhaphis epidermidis 

Leptorhaphis epidermidis is a crust lichen found on white birch bark (Wetmore 
2005).  This species has been observed in North America (Esslinger 2006 
website).  This species was observed within the LSA in a Labrador tea/horsetail 
white spruce-black spruce (h1) ecosite phase (site WAV003) and in a shrubby 
swamp wetlands type (site WAV015) (Figure 19).   

Micarea adnata  

Micarea adnata is a dot lichen that has been observed previously in North 
America (C. Bjork 2006, pers. comm.).  This species was observed within the 
LSA in a dogwood balsam poplar-aspen (e1) ecosite phase (site WFV007), a 
dogwood white spruce (e3) ecosite phase (site WFV003) and a horsetail white 
spruce (f3) ecosite phase (site WFV010) (Figure 19).   

Mycobilimbia microcarpa 

Mycobilimbia microcarpa is a dot lichen and has been observed in North 
America (Esslinger 2006 website).  Mycobilimbia microcarpa was observed 
within the LSA in a low-bush cranberry white spruce (d3) ecosite phase (site 
WEV009) (Figure 19).   

Mycoglaena myricae 

Mycoglaena myricae is a lichen that has been observed in North America 
(Esslinger 2006 website).  Mycoglaena myricae was observed within the LSA in 
a shrubby fen wetlands type (site WFV011) (Figure 19).   

Peltigera extenuata 

Peltigera extenuata is a leaf lichen found over soil and moss in open sites 
including Ponderosa pine forests.  This species is known from British Columbia 
(Goward 1999; Williston 2000).  Peltigera extenuata was observed in a wooded 
swamp (site WAR018) and a wooded fen wetlands type (site WDV001) within 
the LSA (Figure 19).   

Phaeocalicium compressulum 

Phaeocalicium compressulum is a needle lichen found over thin, dead twigs of 
Alnus crispa or Betula papyrifera.  It is incompletely circumpolar, but in North 
America, ranges from British Columbia and south to Washington, Montana and 
Oregon.  Due to its small form, it is probably an overlooked species (Goward 
1999).  Phaeocalicium compressulum was found within the LSA in a blueberry 
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jack pine-aspen (b1) ecosite phase (sites WBV014, WBV015 and WCV020) and 
a low-bush cranberry white spruce (d3) ecosite phase (site WEV009) (Figure 19).   

Placynthiella icmalea 

Placynthiella icmalea is a crust lichen that only grows on wood.  It is known 
from British Columbia (Brodo et al. 2001).  Placynthiella icmalea was observed 
in a horsetail balsam poplar-aspen (f1) ecosite phase (site WFV013) within the 
LSA (Figure 19).   

Rinodina orculata 

Rinodina orculata is a crust lichen found on downed logs and on the branches 
and trunks of coniferous trees and deciduous shrubs (Bunnell et al. 2004 
website).   In North America, this species is known from British Columbia, 
Saguaro National Park in Arizona and Yellowstone National Park in Wyoming, 
Montana and Idaho (Bunnell et al. 2004 website; USGS 2007 website).  Rinodina 
orculata was observed within the LSA in a blueberry jack pine-aspen (b1) ecosite 
phase (site WCV020) and a low-bush cranberry aspen-white spruce (d2) ecosite 
phase (sites WCV008 and WCV027) (Figure 19).   

Scoliciosporum perpusillum 

Scoliciosporum perpusillum is a crust lichen found on coniferous trees.  This 
species has been observed in British Columbia (Noble 1982).  Scoliciosporum 
perpusillum was found in 44 sites within the LSA in a variety of habitats from 
dry pine stands to wet fens and swamps.  Refer to Table 26 for a list of vegetation 
types and sites where this species was found and Figure 19 for a location map of 
these occurrences.  

Scoliciosporum umbrinum 

Scoliciosporum umbrinum is a crust lichen found on rock and rarely on wood.  
This species has been observed in California (Beyer and St. Clair 2004).  Within 
the LSA, S. umbrinum was observed in a lichen jack pine (a1) ecosite phase (site 
WAV023), a blueberry jack pine-aspen (b1) ecosite phase (site WBV014), a low-
bush cranberry aspen-white spruce (d2) ecosite phase (sites WBV002 and 
WBV010) and a wooded fen wetlands type (sites WAV017 and WAV024) 
(Figure 19).   

Stenocybe pullatula − alder stickpin 

Alder stickpin (Stenocybe pullatula) is a pin lichen that is found over bark of 
mountain alder (Alnus incana), twigs and thickets.  This species is incompletely 
circumpolar.  In North America, it ranges from Yukon Territory and south to 
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Washington, Montana, Oregon, California and Arizona (Goward 1999).  Alder 
stickpin was found within the LSA in a blueberry jack pine-aspen (b1) ecosite 
phase (site WBV014), a dogwood balsam poplar-white spruce (e2) ecosite phase 
(sites WCV029 and WFV015) and a Labrador tea/horsetail white spruce-black 
spruce (h1) ecosite phase (site WAV003) (Figure 19).   

Tuckermannopsis orbata sensu stricto 

Tuckermannopsis orbata sensu stricto is a leaf lichen that grows on the branches 
and twigs of conifers and birch, and rarely on other hardwoods.  In North 
America, its range mainly covers British Columbia south to California, and 
southern Ontario and Quebec to the Maritimes and the northeastern United States 
(Brodo et al. 2001).  Tuckermannopsis orbata sensu stricto was found in 14 sites 
within the LSA in a variety of habitats from dry pine stands to wet fens and 
swamps.  Refer to Table 26 for a list of vegetation types and sites where this 
species was found and Figure 19 for a location map of these occurrences. 

4.4 SPECIES DIVERSITY 

Plant species were distributed across 17 ecosite phases, 14 wetlands types, seven 
miscellaneous vegetation types and two disturbances types within the LSA.  In 
total, 560 plant species (including lichens) were identified within the LSA.  This 
includes 66 woody species (trees and shrubs), 176 forbs, 75 graminoids, 92 
terrestrial bryophytes, 51 terrestrial lichens and 100 epiphytes (primarily lichens 
but including bryophytes as well). 

Species diversity measures calculated by vegetation type are as follows and 
detailed below: 

• total number of vascular species; 

• total number of rare vascular species; 

• total number of vascular species unique to ecosite phase or wetlands 
type; and 

• mean number of species (species richness). 

4.4.1 Total Number of Vascular Species 

The number of vascular plant species among vegetation types was calculated as 
one measure of species diversity.  The greatest numbers of vascular plant species 
occurred within the shrubby swamp (SONS) wetlands type which accounted for 
157 species, or 44% of all vascular plants recorded within the LSA (Table 27).  
This was followed closely by the marsh (MONG) wetlands type (113 species) 
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and the low-bush cranberry aspen-white spruce (d2) ecosite phase (105 species).  
Over 30 sites were visited in each of these three vegetation types. 

The lowest numbers of vascular plant species were within the shallow open water 
(WONN), forested fen (FFNN) and patterned fen (FOPN) wetlands types, with 9, 
11 and 13 vascular species, respectively.  Less than three sites were visited in 
each of these wetlands types.   

4.4.2 Total Number of Rare Vascular Species 

The highest numbers of rare vascular species were found in the blueberry jack 
pine-aspen (b1) ecosite phase and the shrubby fen (FONS) wetlands type, each 
with three rare vascular species. 

Table 27 Diversity Measures of Vascular Plant Species by Ecosite Phase and 
Wetlands Type Within the Local Study Area 

Map Code Description Number 
of Sites(a)

Number of 
Vascular 
Species 

Percent of All 
Vascular 
Species 

Number of 
Rare 

Vascular 
Species 

Number of 
Vascular 

Species Unique 
to Vegetation 

Type 

Forested Terrestrial Vegetation 

a1 lichen jack pine 3 25 7 0 0 

b1 blueberry jack pine-aspen 11 50 14 3 3 

b2 blueberry aspen (white 
birch) 1 23 6 0 0 

b3 blueberry aspen-white 
spruce 4 26 7 1 1 

b4 blueberry white spruce-jack 
pine 5 34 10 1 0 

c1 Labrador tea−mesic jack 
pine-black spruce 3 18 5 1 0 

d1 low-bush cranberry aspen 21 87 25 0 1 

d2 low-bush cranberry aspen-
white spruce 42 105 30 1 6 

d3 low-bush cranberry white 
spruce 12 86 24 0 2 

e1 dogwood balsam poplar-
aspen 3 42 12 0 0 

e2 dogwood balsam poplar-
white spruce 4 64 18 0 2 

e3 dogwood white spruce 2 30 8 0 0 

f1 horsetail balsam poplar-
aspen 1 30 8 0 1 

f2 horsetail balsam poplar-
white spruce 0 n/d n/d n/d n/d 

f3 horsetail white spruce 6 66 19 0 4 

g1 Labrador tea−subhygric 
black spruce-jack pine 13 58 16 0 1 
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Table 27 Diversity Measures of Vascular Plant Species by Ecosite Phase and 
Wetlands Type Within the Local Study Area (continued) 

Map Code Description Number 
of Sites(a)

Number of 
Vascular 
Species 

Percent of All 
Vascular 
Species 

Number of 
Rare 

Vascular 
Species 

Number of 
Vascular 

Species Unique 
to Vegetation 

Type 

h1 Labrador tea/horsetail white 
spruce-black spruce 11 62 18 1 1 

Forested and Wooded Wetlands 

BFNN forested bog 0 nd nd nd nd 

BTNI wooded bog with internal 
lawns 0 nd nd nd nd 

BTNN wooded bog 17 56 16 0 3 

FFNN forested fen 1 11 3 0 0 

FTNI wooded fen with internal 
lawns 0 nd nd nd nd 

FTNN wooded fen 21 91 26 1 3 

STNN wooded swamp 12 78 22 0 2 

Non-Forested Wetlands 

BONN open bog 0 n/d n/d n/d n/d 

FONG graminoid fen 16 69 19 1 1 

FONS shrubby fen 13 86 24 3 8 

FOPN patterned fen 2 13 4 2 2 

MONG marsh 34 113 32 2 9 

SONS shrubby swamp 42 157 44 1 8 

WONN shallow open water 2 9 3 0 2 

Miscellaneous Vegetation Types 

Me meadow 3 49 14 0 3 

Sh shrubland 8 76 21 1 5 

BUu burn uplands 1 22 6 0 0 

BUw burn wetlands 2 16 5 0 0 

n/a(b) shrubby escarpment 2 17 5 0 5 

Disturbances 

CC cutblock 12 83 23 2 4 

DIS disturbance 18 67 19 2 5 
(a)    Includes all detailed and reconnaissance vegetation inventory plots and rare plant survey sites. 
 (b)  The shrubby escarpment vegetation type was too small to map at the scale of the local study area but has been 

included here to compare diversity measures with other vegetation types.  
n/d - No data. 

4.4.3 Total Number of Unique Species 

The marsh (MONG), followed closely by the shrubby fen (FONS) and shrubby 
swamp (SONS) wetlands types had the highest number of unique vascular 
species (nine, eight and eight vascular species, respectively). 

Golder Associates 



Sunco
Voyageu

r Energy Inc. - 134 - Terrestrial Vegetation and Wetlands 
r South Project   Resources Environmental Setting Report 

July 2007 
 

Golder Associates 

4.4.4 Mean Species Richness 

Species richness for vascular plants, bryophytes and lichens are shown in 
Table 28.  The low-bush cranberry (d), dogwood (e) and horsetail (f) ecosites 
tended to have among the highest values for vascular species richness (Table 28, 
Figure 20).  In addition, the wooded swamp (STNN) wetlands type as well as the 
meadow (Me), shrubland (Sh) and cutblock (CC) vegetation types also had 
relatively high numbers of vascular plant species.  The nutrient-poor, pine- and 
black spruce-dominated vegetation types (e.g., a1, c1, g1 and BTNN), some of 
the non-forested wetlands types (e.g., FONG, FOPN, WONN), the open shrubby 
escarpment vegetation type and disturbed sites had the lowest values of vascular 
species richness among all vegetation types. 

The highest values for bryophyte species richness tend to be associated with the 
moist to wet, and nutrient-rich vegetation types which included the dogwood 
white spruce (e3), horsetail balsam poplar (f1) and horsetail white spruce (f1) 
ecosite phases as well as the wooded swamp (STNN) and wooded fen (FTNN) 
wetlands types (Table 28, Figure 21).  Low values for bryophyte species richness 
tended to be associated with vegetation types that lack a tree canopy 
(i.e., WONN, FOPN, MONG, FONG, shrubby escarpment, meadow and 
shrubland), very dry sites such as the lichen jack pine (a1) ecosite phase and 
disturbed sites (i.e., cutblocks and other disturbances). 

The highest values for lichen species richness tended to be associated with 
upland pine-dominated sites and other coniferous-dominated sites including the 
lichen jack pine (a1), Labrador tea–mesic jack pine-black spruce (c1), blueberry 
white spruce-jack pine (b4) and the dogwood white spruce (e3) ecosite phase 
(Table 28, Figure 22).  Similar to bryophytes, the lowest values of lichen species 
richness tended to be associated with sites that lack a tree canopy (i.e., WONN, 
FOPN, FONG, shrubby escarpment, meadow, burn upland, MONG and 
shrubland) and disturbed sites (i.e., cutblocks and other disturbances). 
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Table 28 Species Richness by Ecosite Phase and Wetlands Type Within the Local Study Area 

Ecosite Phase/Wetlands Type Vascular Plant Species 
Richness Bryophyte Species Richness Lichen Species Richness 

Map 
Code Description 

n(a)

Mean ± 
Stderr(b) Min. Max. Mean ± 

Stderr Min Max Mean ± 
Stderr Min Max 

Forested Terrestrial Vegetation                     
a1 lichen jack pine 3 12.0 ± 0.0 12 12 2.0 ± 0.6 1 3 26.7 ± 5.6 16 35 

b1 blueberry jack pine-aspen 6 17.3 ± 0.8 15 21 3.8 ± 0.5 2 5 13.5 ± 2.6 3 22 

b2 blueberry aspen (white birch) 1 22.0 ± 0.0 22 22 4.0 ± 0.0 4 4 18.0 ± 0.0 18 18 

b3 blueberry aspen-white spruce 1 19.0 ± 0.0 19 19 3.0 ± 0.0 3 3 14.0 ± 0.0 14 14 

b4 blueberry white spruce-jack pine 3 (2) 16.7 ± 2.3 13 21 3.5 ± 1.5 2 5 20.5 ± 9.5 11 30 

c1 Labrador tea−mesic jack pine-black spruce 1 11.0 ± 0.0 11 11 5.0 ± 0.0 5 5 24.0 ± 0.0 24 24 

d1 low-bush cranberry aspen 15 (14) 24.0 ± 1.3 16 32 3.5 ± 0.4 0 6 6.6 ± 1.7 0 21 

d2 low-bush cranberry aspen-white spruce 21 (19) 24.5 ± 1.1 16 38 5.3 ± 0.6 2 10 11.0 ± 1.6 1 25 

d3 low-bush cranberry white spruce 9 (8) 25.8 ± 2.0 15 33 6.7 ± 0.8 3 10 12.8 ± 2.7 5 23 

e1 dogwood balsam poplar 2 25.0 ± 3.0 22 28 4.5 ± 0.5 4 5 7.5 ± 3.5 4 11 

e2 dogwood balsam poplar-white spruce 4 27.0 ± 0.9 25 29 5.8 ± 1.8 3 11 9.5 ± 1.9 5 14 

e3 dogwood white spruce 1 23.0 ± 0.0 23 23 14.0 ± 0.0 14 14 19.0 ± 0.0 19 19 

f1 horsetail balsam poplar 1 30.0 ± 0.0 30 30 11.0 ± 0.0 11 11 12.0 ± 0.0 12 12 

f2 horsetail balsam poplar-white spruce 0 n/d(c) n/d n/d n/d n/d n/d n/d n/d n/d 

f3 horsetail white spruce 4 26.3 ± 4.2 17 37 8.5 ± 2.1 4 12 15.5 ± 2.4 11 21 

g1 Labrador tea−subhygric black spruce-jack pine 10 13.5 ± 1.3 8 21 4.1 ± 0.4 2 5 11.4 ± 2.2 1 23 

h1 Labrador tea/horsetail white spruce-black spruce 6 (5) 19.0 ± 2.2 13 26 6.0 ± 1.6 2 11 15.0 ± 4.2 4 29 

Forested and Wooded Wetlands                     
BFNN forested bog 0 n/d n/d n/d n/d n/d n/d n/d n/d n/d 

BTNI wooded bog with internal lawns 0 n/d n/d n/d n/d n/d n/d n/d n/d n/d 

BTNN wooded bog 11 (10) 11.6 ± 1.7 5 21 6.5 ± 0.9 3 12 15.9 ± 1.6 9 23 

FFNN forested fen 1 11.0 ± 0.0 11 11 5.0 ± 0.0 5 5 9.0 ± 0.0 9 9 

FTNI wooded fen with internal lawns 0 n/d n/d n/d n/d n/d n/d n/d n/d n/d 

FTNN wooded fen 10 (9) 18.7 ± 2.1 9 29 7.0 ± 0.7 4 11 14.7 ± 2.0 4 24 

STNN wooded swamp 3 24.0 ± 5.5 13 30 11.7 ± 2.6 7 16 12.3 ± 5.2 2 19 
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Table 28 Species Richness by Ecosite Phase and Wetlands Type Within the Local Study Area (continued) 

Golder Associates 

Ecosite Phase/Wetlands Type Vascular Plant Species 
Richness Bryophyte Species Richness Lichen Species Richness 

Map 
Code Description 

n(a)

Mean ± 
Stderr(b) Min. Max. Mean ± 

Stderr Min Max Mean ± 
Stderr Min Max 

Non-Forested Wetlands                     
BONN open bog 0 n/d n/d n/d n/d n/d n/d n/d n/d n/d 

FONG graminoid fen 3 10.0 ± 1.2 8 12 2.0 ± 0.6 1 3 0.0 ± 0.0 0 0 

FONS shrubby fen 8 (7) 16.0 ± 1.8 10 27 4.0 ± 0.7 1 7 3.9 ± 2.1 0 16 

FOPN patterned fen 1 10.0 ± 0.0 10 10 1.0 ± 0.0 1 1 0.0 ± 0.0 0 0 

MONG marsh 7 13.1 ± 1.1 10 19 1.6 ± 0.7 0 4 1.4  ± 0.8 0 6 

SONS shrubby swamp 12 19.4 ± 1.5 12 29 5.5 ± 1.2 1 14 8.8 ± 2.3 0 24 

WONN shallow open water 1 5.0 ± 0.0 5 5 0.0 ± 0.0 0 0 0.0 ± 0.0 0 0 

Miscellaneous Vegetation Types                     
Me meadow 1 26.0 ± 0.0 26 26 1.0 ± 0.0 1 1 0.0 ± 0.0 0 0 

Sh shrubland 2 29.0 ± 2.0 27 31 1.5 ± 1.5 0 3 2.0 ± 2.0 0 4 

BUu burn uplands 1 20.0 ± 0.0 20 20 3.0 ± 0.0 3 3 1.0 ± 0.0 1 1 

BUw burn wetlands 0 n/d n/d n/d n/d n/d n/d n/d n/d n/d 

n/a (d) shrubby escarpment 2 10.0 ± 2.0 8 12 0.0 ± 0.0 0 0 0.0 ± 0.0 0 0 

Disturbances                     
CC cutblock 5 25.8 ± 2.4 20 34 2.8 ± 1.1 1 7 3.8 ± 1.0 1 6 

DIS disturbance 1 12.0 ± 0.0 12 12 0.0 ± 0.0 0 0 0.0 ± 0.0 0 0 
(a) n = number of detailed vegetation plots.  Where there are two numbers shown, the first relates to the number of plots used in calculating vascular species richness.  The 

number shown in parentheses refers to the number of plots used in calculating species richness for bryophytes and lichens since complete non-vascular species lists 
were not recorded for plots established in 2004. 

(b Stderr = standard error of the sample mean. 
(c) The shrubby escarpment vegetation type was too small to map at the scale of the local study area but has been included here to compare richness measures with other 

vegetation types. 
n/d = No data. 
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4.5  NON-NATIVE AND NATIVE INVASIVE PLANT SPECIES 

Fourteen non-native and native invasive species (or “weeds’) were found within 
the LSA.  Two of the weeds, spreading dogbane (Apocynum androsaemifolium) 
and perennial sow-thistle (Sonchus arvensis), were classed as noxious under the 
Alberta Weed Control Act (Province of Alberta 2002), while four other noxious 
weeds recorded included annual hawk's-beard (Crepis tectorum), hemp-nettle 
(Galeopsis tetrahit), rough cinquefoil (Potentilla norvegica) and common 
dandelion (Taraxacum officinale).  Other non-native and native invasive species 
recorded were bird's-foot trefoil (Lotus corniculatus), white sweet-clover 
(Melilotus alba), yellow sweet-clover (Melilotus officinalis), reed canary grass 
(Phalaris arundinacea), Kentucky bluegrass (Poa pratensis), prickly annual sow-
thistle (Sonchus asper), alsike clover (Trifolium hybridum) and red clover 
(Trifolium pratense).  These species were found in closed forest, open natural 
habitats and disturbances such as cutblocks and clearings. 

A list of non-native and native invasive species, the habitats they occur in and the 
number of sites where they were found within the LSA is provided in Table 29.  
Figure 23 shows the distribution of these species across the LSA.  Additional 
details on these species invasive properties, distributions and habitats are also 
given. 

4.5.1.1 Noxious Weeds 

Apocynum androsaemifolium − spreading dogbane 

Spreading dogbane (Apocynum androsaemifolium) is a native perennial found 
throughout Canada and the United States.  This species prefers dry, sandy areas, 
open sites in woods and hillsides, ridges, pastures, roadsides, orchards and waste 
areas (Johnson et al. 1995; Royer and Dickinson 1999).  Spreading dogbane 
spreads through seed and rhizomes (Royer and Dickinson 1999).  Within the 
LSA, this species was found in a blueberry jack pine-aspen (b2) ecosite phase 
(site WAV021) and two shrubby escarpment vegetation types (sites WFV004 and 
WFB005) (Figure 23). 

Sonchus arvensis − perennial sow-thistle 

Perennial sow-thistle (Sonchus arvensis) is a non-native perennial introduced 
from Europe and Asia and is now found throughout Canada and the northern half 
of the United States.  It has an extensive root system that can grow to a depth of 
up to 3 m, and when broken, gives rise to new shoots from buds on the rhizomes.  
Perennial sow-thistle is primarily found in cultivated fields and waste ground 
(Johnson et al. 1995; Royer and Dickinson 1999).  
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Species Name Site Number Number of 
Occurrences 

Table 29 Weeds and Invasive Species Within the Local Study Area 

Vegetation Type 

Noxious Weeds(a)    

spreading dogbane 
Apocynum androsaemifolium b2, shrubby escarpment WAV021, WFV004, 

WFV005 3 

perennial sow-thistle 
Sonchus arvensis 

meadow, MONG, 
shrubland 

WCV025, WEP026, 
WEV014 3 

Nuisance Weeds(a)    

annual hawk's-beard 
Crepis tectorum cutblock WDV002 1 

hemp-nettle 
Galeopsis tetrahit e2, meadow, SONS WDV024, WDV025, 

WEP026, WEV008 4 

rough cinquefoil 
Potentilla norvegica SONS WDP004, WEP015, 

WEP023 3 

common dandelion 
Taraxacum officinale 

cutblock, meadow, 
shrubland 

WCV004, WEP026, 
WEV014, WFV009 4 

Other Invasive Species(b)    

bird's-foot trefoil 
Lotus corniculatus uplands clearing WCV030 1 

white sweet-clover 
Melilotus alba e2 WCV029 1 

yellow sweet-clover 
Melilotus officinalis MONG WCV025 1 

reed canary grass 
Phalaris arundinacea meadow WEP026 1 

Kentucky bluegrass 
Poa pratensis f3 WFV002 1 

prickly annual sow-thistle 
Sonchus asper d2 WCV027 1 

alsike clover 
Trifolium hybridum uplands clearing WCV030 1 

red clover 
Trifolium pratense b1 WCV021 1 

(a)   Listed under the Alberta Weed Control Act (Province of Alberta 2002). 
(b)   Agronomic invasive species or other invasive species that have been seen to invade and/or have become persistent in 

natural areas, or are known to be non-native (ANPC 2000b; Native Plant Working Group 2001; ANHIC 2006b). 
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Within the LSA, this species was found in a meadow (site WEP026), a shrubland 
(site WCV025) and a marsh (site WEV014) (Figure 23). 

4.5.1.2 Nuisance Weeds 

Crepis tectorum − annual hawk's-beard 

Annual hawk’s-beard (Crepis tectorum) is a non-native annual introduced from 
Siberia and is now found throughout Canada and the northern half of the United 
States.  This species produces many seeds, has a tap root that extends deep into the 
soil and is capable of growing to a height of one metre.  Annual hawk’s-beard is 
found in forage crops, pastures, roadsides and waste areas (Royer and Dickinson 
1999).  Within the LSA, this species was found in a cutblock (site WDV002) 
(Figure 23). 

Galeopsis tetrahit − hemp-nettle 

Hemp-nettle (Galeopsis tetrahit) is a non-native annual introduced from Europe 
and Asia and is now found throughout Canada and the northeastern part of the 
United States.  The competitive advantage of hemp-nettle to crops is its tap root 
and tall stature.  This species is found in dense patches within pastures, roadsides 
and waste areas (Royer and Dickinson 1999).  Within the LSA, this species was 
found in a dogwood aspen-white spruce (e2) ecosite phase (site WDV025), a 
meadow (site WEP026) and shrubby swamps (sites WDV024 and WEV008) 
(Figure 23). 

Potentilla norvegica − rough cinquefoil 

Rough cinquefoil (Potentilla norvegica) is a native annual or biennial found 
throughout Canada and the northern two-thirds of the United States.  
Reproduction of this species is by seed.  Rough cinquefoil can be found in open 
woods, grasslands, pastures, roadsides, waste areas, gardens, crops and cultivated 
fields (Johnson et al. 1995; Royer and Dickinson 1999).  Within the LSA, this 
species was found in various shrubby swamps (sites WDP004, WEP015 and 
WEP023) (Figure 23). 

Taraxacum officinale − common dandelion 

Common dandelion (Taraxacum officinale) is a non-native perennial introduced 
from Europe and Asia and is now found throughout Canada and the United 
States.  Reproduction is from seed only while the taproot of this species can grow 
to a depth of 2.5 m.  Common dandelion is a primarily a weed of lawns, pastures, 
cultivated areas and waste places (Johnson et al. 1995; Royer and 
Dickinson 1999).   
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Within the LSA, this species was found in a cutblock (site WCV004), meadows 
(sites WEP026 and WFV014) and a shrubland (site WEV014) (Figure 23). 

4.5.1.3 Other Invasive Species 

Lotus corniculatus − bird's-foot trefoil 

Bird’s-foot trefoil (Lotus corniculatus) is a non-native perennial native to Asia 
and now found in Canada and the United States.  This species has an extensive 
root system and is drought-tolerant.  It grows in well-drained sandy soil and is 
intolerant of prolonged periods of water logging.  Bird’s-foot trefoil is found in 
grasslands, crops and on riverbanks where the soil is moist and alkaline 
(Zheng et al. 2004 website).  Within the LSA, this species was found in an 
uplands herbaceous clearing (site WCV030) (Figure 23). 

Melilotus alba − white sweet-clover  

White sweet clover (Melilotus alba) is a non-native annual or biennial introduced 
from Europe and Asia and is now found throughout Canada and the United 
States.  This plant is capable of producing up to 350,000 seeds annually and can 
grow to a height of 2.5 m.  White sweet-clover is a weed of roadsides and waste 
places (Johnson et al. 1995; Royer and Dickinson 1999).  Within the LSA, this 
species was found in a dogwood balsam poplar-white spruce (e2) ecosite phase 
(site WCV019) (Figure 23). 

Melilotus officinalis − yellow sweet-clover  

Yellow sweet clover (Melilotus officinalis) is similar to white sweet-clover.  It is 
also a non-native annual or biennial introduced from Europe and Asia and is 
found throughout Canada and the United States.  Yellow sweet-clover is capable 
of producing up to 100,000 seeds annually (Royer and Dickinson 1999).  This 
species is typically found in cultivated areas and waste ground 
(Johnson et al. 1995).  Within the LSA, this species was found in a marsh 
wetlands type (site WCV025) (Figure 23). 

Phalaris arundinacea − reed canary grass 

Reed canary grass (Phalaris arundinacea) is a native circumboreal perennial 
species found throughout Canada and south to California, North Carolina and 
Kansas.  This species spreads by seed and rhizomes, grows to 2.5 m tall and can 
persist for long periods under waterlogged conditions.  Reed canary grass grows 
in marshes, wet meadows, riparian areas and wet disturbed sites and is capable of 
forming dense, monocultures in these areas greatly reducing biological diversity 
(Johnson et al. 1995; University of Pennsylvania (no date) website).  Within the 
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LSA, this species was found in a meadow vegetation type (site WEP026) 
(Figure 23). 

Poa pratensis − Kentucky bluegrass 

Kentucky bluegrass (Poa pratensis) is a perennial sod-forming grass native to 
North America.  The roots are shallow and stems may grow to a height of 90 cm.  
Kentucky bluegrass is found in uplands and wetlands in prairie regions, open 
woods and on northern exposures at mid to high elevations (Johnson et al. 1995; 
USDA 2004 website).  Kentucky bluegrass may become invasive in some 
habitats and forms dense turf that tend to exclude other plants (ANPC 2000b; 
USDA 2004 website).  Within the LSA, this species was found in a horsetail 
white spruce (f3) ecosite phase (site WFV002) (Figure 23). 

Sonchus asper − annual sow-thistle 

Annual sow-thistle (Sonchus asper) is a non-native annual introduced from 
Europe and North Africa and is now found throughout Canada and the United 
States.  It has a short taproot and grows up to 1.5 m tall.  Annual sow-thistle is 
found in cultivated crops, gardens and roadsides (Royer and Dickinson 1999).  
Within the LSA, this species was found in a low-bush cranberry aspen-white 
spruce (d2) ecosite phase (site WCV027) (Figure 23). 

Trifolium hybridum − alsike clover 

Alsike clover (Trifolium hybridum) is a non-native species that grows to a height 
of 1 m.  It prefers wet or acid soils, cultivated fields and waste ground but does 
not tolerate droughty sites (Johnson et al. 1995; USDA 2002 website).  Within 
the LSA, this species was found in an herbaceous upland clearing (site WCV030) 
(Figure 23). 

Trifolium pratense − red clover 

Red clover (Trifolium pratense) is a non-native perennial introduced from Europe 
and Asia and now found throughout Canada and the United States.  It is a forage 
crop and a weed of lawns, waste areas and abandoned fields (Royer and 
Dickinson 1999).  Within the LSA, this species was found in a blueberry jack 
pine-aspen (b1) ecosite phase (site WCV021) (Figure 23). 
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Area 

4.6 KEY INDICATOR RESOURCES 

4.6.1 Community-Level Key Indicator Resources 

For the Voyageur South Project, riparian communities, old growth forests, 
peatlands (bogs and fens), patterned fens, rare plant communities and productive 
forests have been selected as community-level vegetation KIRs within the LSA.   
Old growth forests have also been selected as a KIR for the SRSA, which is also 
discussed within this section. 

4.6.1.1 Riparian Communities 
Riparian communities were selected as a community-level KIR primarily for 
their wildlife resource value, ecological and social importance, and vulnerability 
to disturbance.  Riparian communities account for 1,507 ha (6%) of the LSA 
(Table 30).  They are composed mostly of wetlands vegetation and dominated by 
shrubby swamps (SONS) which comprise 35% of all riparian communities.  The 
coniferous-white spruce (f3) ecosite phase represents the largest terrestrial 
component of all riparian communities covering 146 ha (1%) of the LSA 
(Figure 24). 

Table 30 Area and Percent Cover of Riparian Communities Within 100 Metres 
of Waterbodies and Watercourses Within the Local Study Area 

Map Code Description 
ha 

% of 
Riparian 

Zone 
% of LSA 

Terrestrial Vegetation       
e1 dogwood balsam poplar-aspen 45 3 <1 
e2 dogwood balsam poplar-white spruce 20 1 <1 
e3 dogwood white spruce 14 1 <1 
f1 horsetail balsam poplar-aspen 0 0 0 
f2 horsetail balsam poplar-white spruce 5 <1 <1 
f3 horsetail white spruce 146 10 1 
h1 Labrador tea/horsetail white spruce-black spruce 49 3 <1 

  terrestrial vegetation subtotal 280 19 1 
Wetlands         
FFNN forested fen 0 0 0 
FONG graminoid fen 70 5 <1 
FONS shrubby fen 276 18 1 
FOPN patterned fen 0 0 0 
FTNI wooded fen with internal lawns 1 <1 <1 
FTNN wooded fen 116 8 <1 
MONG marsh 116 8 <1 
SONS shrubby swamp 522 35 2 
STNN wooded swamp 75 5 <1 

wetlands subtotal 1,176 78 5 
Other Land Cover Classes 
Me meadow 23 2 <1 
Sh shrubland 24 2 <1 
sand sand 6 <1 <1 

  other land cover classes subtotal 52 3 <1 
Total   1,507 100 6 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 
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Riparian areas are by definition located adjacent to waterbodies and 
watercourses.  Thus, in general, riparian communities are relatively contiguous 
across the LSA.  However, these communities are separated by patches of non-
riparian vegetation and linear disturbances such as seismic lines.  The relatively 
small median nearest neighbour value for riparian areas (12 m) largely reflects 
the relatively short distance between patches across creeks and separated by 
seismic lines.  The variability in this value (standard deviation of 60 m) indicates 
the distance between riparian patches is uneven throughout the LSA. 

Table 31 Biodiversity Indices for Riparian and Non-Riparian Areas Within the 
Local Study Area 

Indices Measured Units Riparian Non-Riparian 

class area (CA) ha 1,507 23,960 

percent of local study area % 6 94 

number of patches (NP) n/a 217 40 

patch size mean (AREA_MN) ha 7 599 

patch size median (AREA_MD) ha 2 1 

patch size standard deviation (AREA_SD) ha 14 3,732 

patch size coefficient of variation 
(AREA_CV) % 208 623 

nearest neighbour mean (ENN_MN) m 34 24 

nearest neighbour median (ENN_MD) m 12 17 

nearest neighbour standard deviation 
(ENN_SD) m 60 23 

nearest neighbour coefficient of variation 
(ENN_CV) % 177 94 
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4.6.1.2 Old Growth Forests 

The results for the analysis of the composition and configuration of old growth 
forests within the SRSA and LSA are presented below.  The distribution of old 
growth forests within both of these study areas is shown in Figure 25. 

Old Growth Forests Within the Subregional Study Area 

Table 32 provides a breakdown of the SRSA land base according to three 
variables: 

• timber productivity potential;  

• age class; and 

• primary tree species. 

Among timber productive sites, mature stands are most common and account for 
43,024 ha (25%) of the SRSA (Table 32, Figure 26).  Young stands are the least 
common among timber productive sites and cover only 4,241 ha (2%) of the 
SRSA.   

Among non-timber productive sites, mature stands also dominate the landscape 
covering 51,275 ha (30%) of the SRSA (Table 32, Figure 26).  Early-aged stands 
composed of recently burnt peatlands are the least common age class among the 
non-timber productive group with only 2,309 ha (1%) occupying the SRSA. 

A summary of the characteristics of old growth forest within the SRSA is 
presented below: 

• The total amount of old growth forest occupies 15,656 ha (9%) of the 
SRSA.  

• Timber productive old growth forest occupies 11,161 ha (7%) of the 
SRSA, and 71% of all old growth forest. 

• Non-timber productive old growth forest occupies 4,495 ha (3%) of the 
SRSA, and 29% of all old growth forest. 

• Landscape-level attributes indicate that there are many small, timber 
productive old growth forest patches in the SRSA that are highly 
variable in size (mean patch size of 7.5 ± 25 ha) (Table 33).  

• These patches are widely distributed and generally irregularly spaced.  
Connectivity among neighbouring patches is reduced by the existence of 
disturbances such as fire, cutblocks and cutlines within the landscape.
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Table 32 Total Area and Percent Distribution of Timber Productive and  
Non-Timber Productive Forest Cover Types by Age Class Within the 
Local and Subregional Study Areas 

Local Study Area Subregional Study Area 
Age Class Primary Tree Species 

Area (ha) % of LSA Area (ha) % of SRSA 

Timber Productive 
aspen 5 <1 11 <1 

balsam fir 0 0 2 <1 

burn 61 <1 1,515 1 

clearcut 2,524 10 6,308 4 

early 

early subtotal 2,590 10 7,835 5 

aspen 136 1 1,607 1 

white birch 24 <1 535 <1 

balsam poplar 19 <1 131 <1 

jack pine 21 <1 223 <1 

white spruce 47 <1 400 <1 

balsam fir 0 0 16 <1 

clearcut 15 <1 1,330 1 

young 

young subtotal 262 1 4,241 2 

aspen 5,803 23 25,703 15 

white birch 117 <1 1,270 1 

balsam poplar 35 <1 367 <1 

jack pine 348 1 6,016 4 

white spruce 1,635 6 9,576 6 

balsam fir 0 <1 93 <1 

mature 

mature subtotal 7,939 31 43,024 25 

aspen 1,045 4 3,863 2 

white birch 0 0 8 <1 

balsam poplar 40 <1 599 <1 

jack pine 13 <1 886 1 

white spruce 948 4 5,805 3 

old growth subtotal 2,047 8 11,161 7 

old growth 

timber productive subtotal 12,838 50 66,262 39 

Non-Timber Productive 
burn 394 2 2,309 1 

early 
early subtotal 394 2 2,309 1 

black spruce 568 2 10,388 6 

tamarack 53 <1 1,927 1 young 

young subtotal 620 2 12,315 7 

black spruce 4,135 16 41,478 24 

tamarack 726 3 9,797 6 mature 

mature subtotal 4,861 19 51,275 30 
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Timber Productive Forest Cover Types by Age Class Within the Local 
and Subregional Study Areas (continued) 

Golder Associates 

Local Study Area Subregional Study Area 
Age Class Primary Tree Species 

Area (ha) % of LSA Area (ha) % of SRSA 

black spruce 752 3 3,103 2 

tamarack 371 1 1,391 1 old growth 

old growth subtotal 1,123 4 4,495 3 

disturbances 2,541 10 19,545 11 

non-forested wetlands 2,529 10 10,814 6 

other non-forested 562 2 3,905 2 

not applicable subtotal 5,632 22 34,265 20 

not applicable 

non-timber productive subtotal 12,630 50 104,658 61 

Total   25,467 100 170,921 100 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals do not equal the 
sum of the individual values. 
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Table 33 Biodiversity Indices for Timber Productive Old Growth Forests 
Within the Subregional Study Area 

Indices Measured Units 
Timber 

Productive 
Old Growth 

Non-Old Growth and 
Non-Timber 

Productive Old 
Growth   

class area (CA) ha 11,161 159,760 
percent of subregional study area % 7 93 
number of patches (NP) n/a 1,480 68 

patch size mean (AREA_MN) ha 7.5 2,349 

patch size median (AREA_MD) ha 2.4 1.5 

patch size standard deviation 
(AREA_SD) ha 25 19,352 

 

Among timber productive stands, 17 ecosite phases and one wetlands type were 
identified as belonging to the old growth age class within the SRSA (Table 34).  
The low-bush cranberry aspen (d1), low-bush cranberry aspen-white spruce (d2), 
and low-bush cranberry white spruce (d3) ecosite phases account for 50% of all 
old growth forest and 71% of all timber productive old growth.  Timber 
productive old growth forests are often characterized by variable canopy closure, 
multiple layers and an abundance of standing and fallen dead wood. 

Low-bush cranberry aspen-white spruce (d2), which occupies 4,147 ha (26%) of 
the old growth forest area within the SRSA, has been reported to have the 
greatest variety of woody substrates in different decay stages, and support the 
greatest number of moss, liverwort and fungi species within Alberta’s boreal 
forest (Stelfox 1995).  The high number of microsites typically found in this 
ecosite phase was cited as an important factor in the high occurrence of rare non-
vascular species in old growth aspen-white spruce mixedwood stands 
(Stelfox 1995). 

Among non-timber productive stands, the wooded fen (FTNN) and wooded 
swamp (STNN) account for 19% of all old growth forest and 66% of all non-
timber productive old growth (Table 34).   
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Table 34 Total Area and Percent Occurrence of Old Growth Within the Local 
and Subregional Study Areas 

Old Growth in the 
Local Study Area 

Old Growth in the 
Subregional Study Area 

Map 
Code Description 

ha 
% of LSA 

Old 
Growth 

ha % of SRSA 
Old Growth 

Timber Productive Old Growth(a)   

a1 lichen jack pine 0 0 682 4 

b1 blueberry jack pine-aspen 4 <1 87 1 

b2 blueberry aspen (white birch) 0 0 51 <1 

b3 blueberry aspen-white spruce 15 <1 46 <1 

b4 blueberry white spruce-jack pine 0 0 74 <1 

c1 Labrador tea−mesic jack pine-black spruce 9 <1 142 1 

d1 low-bush cranberry aspen 575 18 1,573 10 

d2 low-bush cranberry aspen-white spruce 723 23 4,147 26 

d3 low-bush cranberry white spruce 334 11 2,231 14 

e1 dogwood balsam poplar-aspen 45 1 526 3 

e2 dogwood balsam poplar-white spruce 39 1 177 1 

e3 dogwood white spruce 30 1 69 <1 

f1 horsetail balsam poplar-aspen 0 0 0 0 

f2 horsetail balsam poplar-white spruce 11 <1 26 <1 

f3 horsetail white spruce 79 3 96 1 

g1 Labrador tea−subhygric black spruce-jack pine 0 0 19 <1 

h1 Labrador tea/horsetail white spruce-black spruce 91 3 629 4 

STNN wooded swamp 91 3 585 4 

  timber productive subtotal 2,047 65 11,161 71 

Non-Timber Productive Old Growth(b)  

d2 low-bush cranberry aspen-white spruce 2 <1 12 <1 

d3 low-bush cranberry white spruce 6 <1 6 <1 

g1 Labrador tea−subhygric black spruce-jack pine 81 3 438 3 

h1 Labrador tea/horsetail white spruce-black spruce 172 5 519 3 

BTNN wooded bog 168 5 539 3 

FFNN forested fen 0 0 2 <1 

FTNN wooded fen 418 13 1,767 11 

FTNI wooded fen with internal lawns 27 1 32 <1 

STNN wooded swamp 249 8 1,178 8 

  non-timber productive subtotal 1,123 35 4,495 29 

Total(c)   3,170 100 15,656 100 
(a)   With primary tree species being aspen, white birch, balsam poplar, jack pine, balsam fir or white spruce. 
(b)   With primary tree species being black spruce or tamarack. 
(c)   Total values shown represent the old growth portions of the LSA and SRSA. 
Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals do not equal the 

sum of the individual values. 
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Old Growth Forests Within the Local Study Area 

Among timber productive sites, mature stands are most common and cover 
7,939 ha (31%) of the LSA (Table 32, Figure 26).  Young stands are the least 
common among timber productive sites and cover only 262 ha (1%) of the LSA.   

Among the non-timber productive sites, mature stands also dominate the 
landscape covering 4,861 ha (19%) of the LSA (Table 32, Figure 26).  Early-
aged stands composed of recently burnt peatlands are the least common age class 
among the non-timber group with only 394 ha (2%) present within the LSA. 

A summary of the characteristics of old growth forest within the LSA is 
presented below: 

• the total amount of old growth forest occupies 3,172 ha (12%) of the 
LSA; 

• timber productive old growth forest occupies 2,047 ha (8%) of the LSA, 
and 65% of all old growth forest; and 

• non-timber productive old growth forest occupies 1,123 ha (4%) of the 
LSA, and 35% of all old growth forest. 

Among timber productive stands, 12 ecosite phases and one wetlands type were 
identified as belonging to the old growth age class within the LSA (Table 34).  
The low-bush cranberry aspen (d1), low-bush cranberry aspen-white spruce (d2), 
and low-bush cranberry white spruce (d3) ecosite phases account for 52% of all 
old growth and 80% of all timber productive old growth. 

Among non-timber productive stands, the wooded fen (FTNN) and wooded 
swamp (STNN) wetlands types account for 21% of all old growth forest, and 
59% of all non-timber productive old growth (Table 34).   

4.6.1.3 Peatlands (Fens and Bogs) 

Peatlands, another KIR, are the dominant wetlands types within the LSA and 
cover a total of 6,757 ha (27%) (Figure 27, Table 35).  Wooded bogs (BTNN) 
and wooded fens (FTNN) make up the majority of all peatlands and cover 
2,656 ha (10%) and 2,420 ha (10%) within the LSA.  Peatlands occur throughout 
the LSA but are less abundant in the central and northwestern regions. 
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Table 35 Area and Percent Cover of Peatlands Within the Local Study Area 

Area 
Map Code Description 

ha % of 
Peatlands 

% of 
LSA 

Forested and Wooded Peatlands       
BFNN forested bog 36 1 0 
BTNN wooded bog 2,656 39 10 
BTNI wooded bog with internal lawns 18 <1 0 
FFNN forested fen 13 <1 0 
FTNN wooded fen 2,420 36 10 
FTNI wooded fen with internal lawns 99 1 0 

  forested and wooded peatlands subtotal 5,241 78 21
Non-Forested Peatlands       
BONN open bog 7 <1 0 
FOPN patterned fen 44 1 0 
FONS shrubby fen 950 14 4 
FONG graminoid fen 122 2 0 
BUw burn wetlandss 394 6 2 

  non-forested peatlands subtotal 1,516 22 6
Total    6,757 100 27 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 

4.6.1.4 Patterned Fens 

Patterned fens were selected as a community-level KIR primarily for their 
ecological importance and vulnerability to disturbance.  Within the LSA, 
patterned fens (FOPN) account for 44 ha (<1%) of the LSA (Figure 28).  These 
types of fens are unique as they are characterized by alternating strings (woody 
ridges) and flarks (herbaceous pools) that run parallel to the groundwater flow 
direction.  Two rare vascular species, pitcher-plant (Sarracenia purpurea) and 
hairy-fruited sedge (Carex lasiocarpa), were found in a patterned fen within the 
LSA.  The patterned fen community within the LSA is also described as a special 
plant community (see Section 4.6.1.5). 
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4.6.1.5 Rare and Special Plant Communities 

For the Voyageur South Project, rare and special plant communities were selected as 
community-level vegetation KIRs because of their ecological and social 
importance, and vulnerability to disturbance. 

Rare Plant Communities 

No rare plant communities were observed within the LSA during field surveys. 
This finding was later verified through a comparison of sites surveyed with those 
listed in the Preliminary Ecological Community Tracking List (Allen 2006).   

Special Plant Communities 

Three special plant communities were observed within the LSA (Table 36).  
Special plant communities are not included on ANHIC’s Tracking List because 
of a lack of information. Therefore, documenting the presence of these plant 
communities is important to facilitate a status assessment in the future.  Based on 
the data available, confirmation on the special status of the communities listed 
here was provided by Lorna Allen (ANHIC, pers. comm., 2006).  Descriptions of 
the communities and habitats they occur in are provided below and with locations 
provided in Figure 18. 

Two of the special plant communities (river alder/ostrich fern and 
saskatoon/pasture sagewort/slender wheat grass) are uncommon within the LSA.  
The sites that were identified during field surveys were too small to map at the 
LSA scale.  The dwarf birch/hairy-fruited sedge/buck-bean–pitcher-plant 
community has been mapped and is classified as a patterned fen wetlands type 
(Figure 18).  Descriptions of these three special plant communities are provided 
below. 
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Table 36 Special Plant Communities Within the Local Study Area 

Scientific Name Common Name Vegetation Type Site Number 

Alnus incana ssp. tenuifolia/ 
Matteuccia struthiopteris river alder/ostrich fern shrubland WFN003 

Amelanchier alnifolia/Artemisia 
frigida/Elymus trachycaulus ssp. 
subsecundus 

saskatoon/pasture 
sagewort/slender wheat 
grass 

shrubby 
escarpment 

WFV004, 
WFV005 

Betula pumila/Carex 
lasiocarpa/Menyanthes trifoliata – 
Sarracenia purpurea 

dwarf birch/hairy-fruited 
sedge/buck-bean–pitcher-
plant 

patterned fen WCV023 

 

River alder/ostrich fern special plant community 

The river alder/ostrich fern community occurs on the floodplain of Poplar Creek 
subject to intermittent flooding and fluctuating ground water levels 
(site WFN003) (Figure 18).  Due to the community’s close proximity to Poplar 
Creek in association with fluvial-deposited soil, moisture conditions are 
subhygric while the nutrient regime is considered to be rich. 

Vegetation cover is dominated by a thick shrub layer (60%), most notably river 
alder (Alnus incana ssp tenuifolia) and wild red raspberry (Rubus idaeus), and a 
dense cover of forbs (85%) represented mainly by ostrich fern (Matteuccia 
struthiopteris).  Other species of significance include cow parsnip (Heracleum 
lanatum) and bluejoint (Calamagrostis canadensis). 
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River alder/ostrich fern special plant community 
(site: WFN003) 

 

Saskatoon/pasture sagewort/slender wheat grass special plant 
community 

The Saskatoon/pasture sagewort/slender wheat grass community is associated 
with steep, south-facing river valley escarpments.  Soils are unstable and very dry 
due to the inclined exposure leading to the development of this special shrubland 
community type in the Central Mixedwood Natural Subregion.   

Shrub cover ranges between 15 and 35% with common species including 
saskatoon (Amelanchier alnifolia), snowberry (Symphoricarpos albus) and 
prickly rose (Rosa acicularis).  Pasture sagewort (Artemisia frigida) is the 
dominant forb with 15% cover.  Other species of significance include silverberry 
(Elaeagnus commutata), choke cherry (Prunus virginiana), common bearberry 
(Arctostaphylos uva-ursi), hay sedge (Carex siccata), spreading dogbane 
(Apocynum androsaemifolium) and star-flowered Solomon's-seal (Smilacina 
stellata). Two sites fitting the description of this special plant community were 
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observed along the valley slope of Poplar Creek, about 600 m south of Poplar 
Creek Reservoir (sites WVF004 and WFV005) (Figure 18). 

Saskatoon/pasture sagewort/slender wheat 
grass special plant community  
(site:  WFV005) 

 

Dwarf birch/hairy-fruited sedge/buck-bean–pitcher-plant special plant 
community 

The dwarf birch/hairy-fruited sedge/buck-bean−pitcher-plant community is 
located within a patterned fen on deep organics.  The shrub layer is patchy 
(<10% cover) but comprised of dwarf birch (Betula pumila), northern laurel 
(Kalmia polifolia) and tamarack (Larix laricina) particularly along the strings.  
The graminoid layer is represented by a dense cover of hairy-fruited sedge 
(Carex lasiocarpa) (85%) in between strings.  Water covers about 40% of the 
ground surface, while Warnstorfia moss (Warnstorfia fluitans) is the dominant 
moss present (10% cover).  Buck-bean (Menyanthes trifoliata) and pitcher-plant 
(Sarracenia purpurea) are prominent forbs with 5 and 2% cover, respectively.  
Other species of significance includes northern grass-of-parnassus (Parnassia 
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palustris) and oblong-leaved sundew (Drosera anglica).  One site fitting the 
description of this special plant community was observed about 1.5 km northwest 
of Poplar Creek Reservoir (Figure 18). 

 
Dwarf birch/hairy-fruited sedge/buck-bean–pitcher-plant special plant community 
(site: WCV023) 

 

4.6.1.6 Productive Forests 

Productive forest was selected as a community-level KIR because of its 
economic importance.  Within the LSA, there is 12,838 ha (50%) of potentially 
productive forest land (Table 37, Figure 29).  This includes all forested and 
harvested stands (cutblocks) with a good, moderate or fair timber productivity 
rating.  Timber productive land exclude black spruce and tamarack stands as well 
as non-forested wetlands, water, sand and disturbances.  Details on economic 
forests, including Mean Annual Increment (MAI) and long run sustained yield 
average (LRYSA) within the LSA are presented in the Voyageur South Project 
Forestry Environmental Setting Report (Golder 2007g). 
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Table 37 Area and Percent Cover of Timber Productive and Non-Productive 
Sites Within the Local Study Area 

Local Study Area 
Timber Productivity Rating Description 

ha % of LSA 

Timber Productive     
good 8,354 33 
moderate 4,308 17 
fair 176 1 

timber productive subtotal 12,838 50
Non-Timber Productive   
unproductive (forested) 1,033 4 
other black spruce and tamarack stands 5,639 22 
non-forested wetlands and burnt over peatlands 2,906 11 
water and sand 511 2 
disturbances 2,541 10 

non-timber productive subtotal 12,630 50
Total 25,467 100 

Note: Some numbers are rounded for presentation purposes.  Therefore, it may appear that the totals 
do not equal the sum of the individual values. 
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4.6.2 Species-Level Key Indicator Resources 

For the Voyageur South Project, rare plants and traditional use plants have been 
selected as species-level vegetation KIRs within the LSA because of their 
resource use value, ecological and social importance, and vulnerability to 
disturbance.   

4.6.2.1 Rare Plant Potential 

Rare plant potential within the LSA is provided in Table 38 and Figure 30.  There 
is 5,084 ha of high (20%), 4,528 ha of moderate (18%) and 15,855 ha of low 
(62%) rare plant potential habitat within the LSA. 

Table 38 Area and Percent Cover of Rare Plant Potential Within the Local 
Study Area 

Local Study Area 
Rare Plant Potential 

ha % of LSA 

high 5,084 20 
moderate 4,528 18 
low 15,855 62 
Total 25,467 100 

 

4.6.2.2 Traditional Plant Potential 

Traditional plant potential within the LSA is provided in Table 39 and Figure 31.  
There is 8,926 ha of high (35%), 7,438 ha of moderate (29%) and 9,103 ha (36%) 
of low traditional plant potential habitat within the LSA.   

Table 39 Area and Percent Cover of Traditional Plant Potential Within the 
Local Study Area 

Local Study Area 
Traditional Plant Potential 

ha % of LSA 

high 8,926 35 

moderate 7,438 29 

low 9,103 36 

Total 25,467 100 
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5 CLOSURE 

We trust this report meet your present requirements.  If you have any questions 
or require additional details, please contact the undersigned. 

GOLDER ASSOCIATES LTD. 

Report prepared by:    Report Reviewed by: 

 

  
Darrin Nielsen, B.Sc.    Cindy Gibson  
Terrestrial Ecologist    Associate, Project Director 
 
 
 
 
  
Elaine Lee-Ho, M.Sc.    John R. Gulley, M.Sc., P.Biol. 
Vegetation Ecologist    Principal, Senior Oil Sands 
      Market Director 
 
 
 
 
Chad Willms, B.Sc., M.Sc. 
Vegetation Ecologist 
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Ryan Ancelin, M.Sc.     
Vegetation Ecologist  
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6 GLOSSARY OF TERMS AND LIST OF 
ABBREVIATIONS/ACRONYMS 

6.1 GLOSSARY OF TERMS 

Abiotic Non-living factors that influence an ecosystem, such as climate, 
geology and soil. 

Aeolian Sedimentary deposits arranged by wind, such as sand, silt and other 
loose substrates in dunes. 

Alluvium Sediment deposited by flowing material such as in a stream, floodplain 
or delta. 

Anthropogenic Pertaining to the influence of human activities. 

Aquifer A permeable body of rock or soil that stores and transmits groundwater 
in sufficient quantity to supply wells. 

An aquifer is only a relative term determined largely by economics and 
is best illustrated by extreme examples.  An aquifer in an arid prairie 
area required to supply water to a single farm may be adequate if it can 
supply 1 m³/day.  This would not be considered an aquifer by any 
industry looking for cooling water in volumes of 10,000 m³/day.  The 
term aquifer is also used to indicate the water-bearing material in any 
area from which water is most easily extracted. 

Aspect Compass orientation of a slope (e.g., southeast). 

Basal Aquifer A water-bearing strata located at the lowest portion of a stratigraphical 
unit. 

Baseline A reference point in time that from which later conditions are compared 
with to assess the degree and character of change.  

Biodiversity Abundance and variation of plants, animals and ecosystems within a 
given area. 

Biotic The living organisms in an ecosystem. 

Bog Mineral-poor, acidic and peat-forming wetlands that receives water only 
from precipitation.  

Borrow Pit A bank or pit from which earth is taken for use in filling or embanking. 
Often used in the construction of roads. 
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Bryophyte Non-vascular plants from the Bryophyta phylum (a division of the plant 
kingdom).  Species within this phylum include mosses, liverworts and 
hornworts. 

Buffer Zone The area of land between the project footprint and Local Study Area 
boundaries. 

Club Lichen An unbranched or sparsely branched lichen, typically with an upright 
and cylindrical form. 

Colluvial Massive to moderately well sorted sediments with any range of particle 
sizes that have reached there present position by gravity induced 
movement. 

Complex Structure A stand of trees with a high variation in heights but with no distinct tree 
layers. 

Conifer Trees in the division Pinophyta of the plant kingdom.  These are cone-
bearing trees with no true flower (e.g., white spruce, black spruce, 
balsam fir, jack pine and tamarack). 

Crust Lichen Lichen with a hard upper surface and attached closely to the substrate. 

Cumulative 
Environmental 
Management 
Association (CEMA) 

An association of oil sands industry, other industry, regional community 
representatives, regulatory agencies and other stakeholders designed to 
develop systems to manage cumulative effects associated with 
developments in the Oil Sands Region. 

Cutblock Previously forested areas that have been harvested for timber and are 
presently regenerating at various stages of regrowth. 

Deciduous Tree species that lose their leaves at the end of the growing season. 

Diameter at Breast 
Height (DBH) 

The diameter of a tree 1.37 m above the ground surface. 

Disturbance An event that causes a sudden change from the existing pattern, 
structure and/or composition in an ecological system or habitat. 

Diversity The variety, distribution and abundance of different plant and animal 
species and communities within an area. 

Ecodistrict A broad subdivision of the landscape based on differences in landscape 
pattern, topography and dominant soils. 
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Ecological Area As part of the hierarchical classification system outlined in the Field 
Guide to Ecosites of Northern Alberta, a broad climatic region within 
the green zone of Alberta.  Within northeastern Alberta, the Boreal 
Mixedwood ecological area includes the Central Mixedwood, Dry 
Mixedwood, Wetlands Mixedwood and Peace River Lowlands natural 
subregions. 

Ecological Land 
Classification (ELC) 

A means of classifying the landscape by integrating landform, soil and 
vegetation components in a hierarchical manner. 

Ecosite Ecological units that develop under similar environmental influences 
that broadly include climate, soil nutrients and soil moisture regime. 

Ecosite Phase A subdivision of ecosite based on the dominant tree species. 

Ecosystem An integrated and stable association of living and non-living resources 
functioning within a defined physical location. 

Environmental 
Impact Assessment 
(EIA) 

A review of the effects that a proposed development will have on the 
local and regional environment. 

Epiphyte A plant that grows upon another plant, but is neither parasitic on it nor 
rooted in the ground. 

Ericaceous Plant species belonging to the heath family (Ericaceae) and typically 
prefer acid soil. 

Fen Peatland wetlands that is influenced by mineral-rich groundwater or 
surface water. 

Flark Wet and sparsely vegetated parts of patterned fens. 

Fluvial Sediment generally consisting of gravel and sand with a minor fraction 
of silt and rarely clay. The gravels are typically rounded and contain 
interstitial sand. Fluvial sediments are commonly moderately to well 
sorted and display stratification, but massive, non sorted fluvial gravels 
do occur. These materials have been transported and deposited by 
streams and rivers. 

Footprint The proposed development area that directly affects the soil and 
vegetation components of the landscape.   

Foliose Having a leaflike thallus loosely attached to a surface, as certain 
lichens. 

Forb A broad-leaved herb that is not a grass. 
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Forest Productivity A measure of forest growth based on the volume of wood fibre added 
to the landbase annually (i.e., mean annual increment) or the rate at 
which trees grow in height over a given period of time as defined by a 
timber productivity rating or site index value. 

Forest Succession see Succession. 

Fragmentation The process of breaking into pieces or sections.   

Fragmentation 
Analysis 

Evaluation of the level or degree of fragmentation in the landscape to 
assess current or future habitat condition. 

Geographic 
Information System 
(GIS) 

Computer software designed to develop, manage, analyze and display 
spatially referenced data. 

Georeference The process of scaling, rotating, translating and correcting the image to 
match a particular size and position. 

Glaciofluvial Sediments or landforms produced by melt waters originating from 
glaciers or ice sheets. Glaciofluvial deposits commonly contain rounded 
cobbles arranged in bedded layers. 

Glaciolacustrine Relating to the lakes that formed at the edge of glaciers as they receded.  
Glaciolacustrine sediments are commonly laminar deposits of fine sand, 
silt and clay. 

Graminoid Grasses and grass-like plants such as sedges and rushes. 

Groundtruth Visiting locations in the field to confirm or correct information 
produced from remote sources such as interpreted aerial photographs or 
classified satellite imagery. 

Groundwater That part of the subsurface water that occurs beneath the water table, in 
soils and geologic formations that are fully saturated. 

Hair Lichen An intricately branched lichen, often with hanging filaments. 

Herb A vascular plant (forb or graminoid) without a woody stem. 

Heterogeneity Consisting of parts that are unlike each other.  For example, the variety 
and abundance of ecological units (e.g., ecosite phases and wetlands 
types) comprising a landscape mosaic. 

Home Range The area that an animal traverses as part of its annual travel patterns. 
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Horizontal Stand Structure of a forest inventory polygon where two unique stands occur 
adjacent to each other but with one unit being too small to map 
separately due to minimum polygon size standards. 

Hydric Soil moisture conditions where water is removed so slowly that the 
water table is at or above the soil surface all year. 

Hydrophytic 
Vegetation 

Plants that are adapted to saturated soil conditions or aquatic 
ecosystems. 

Hygric Soil moisture conditions where water is removed slowly enough to keep 
the soil wet for most of the growing season.  Permanent seepage and 
mottling are present and possibly weak gleying. 

Internal Lawn Wet depresssional areas within bog or fen wetlands types that are absent 
of trees and contain species adapted to wetter conditions than the 
surrounding wooded habitat.  In bogs, internal lawns contain wet 
Sphagnum species and sedges and represent previous areas of 
permafrost that have degraded in the past.  In fens, internal lawns 
contain wetter species of Sphagnum or brown moss. 

Key Indicator 
Resources (KIR) 

Environmental attributes or components identified as a result of a social 
scoping exercise as having legal, scientific, cultural, economic or 
aesthetic value. 

Land Cover Class A vegetated or non-vegetated map unit defined at the regional study 
area level and classified from LANDSAT 5 satellite imagery. 

LANDSAT 5 A specific satellite or series of satellites used for earth resource remote 
sensing.  Satellite data can be converted to visual images for resource 
analysis and planning. 

Landscape A heterogeneous land area with interacting ecosystems that are repeated 
in similar form throughout. 

Leaf Lichen A leafy form lichen, usually with rhizines and a hard lower surface. 

Main Canopy A well-defined, uppermost layer of trees within a forest. 

Marsh A non-peat-forming, nutrient-rich wetlands characterized by frequent 
flooding and fluctuating water levels. 

Meander A randomized search pattern used in rare plant surveys to cover the 
range in micro-habitat variation within a larger ecosystem unit. 

Mesic A moderate soil moisture regime value whereby water is removed 
somewhat slowly in relation to supply.  Available soil water reflects 
climatic inputs. 
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Micro-Habitat A small-scale surface in the landscape that has it own unique surface 
properties different from surrounding surfaces.  The characteristics of 
surface promote the development of a unique assemblage of plant 
species relative to the surrounding vegetation (e.g., Sphagnum 
hummock or hollow, downed and decayed log, wetlands pool). 

Mixedwood A terrestrial forest type that is an assemblage of both deciduous and 
coniferous tree species. 

Moisture Regime The relative moisture supply at a site available for plant growth. 

Moraine Sediment generally consisting of well compacted material that is non-
stratified and contains a heterogeneous mixture of particle sizes, often 
in a mixture of sand, silt, and clay that has been transported beneath, 
beside, on, within, and in front of a glacier and not modified by any 
intermediate agent. 

Multi-layered A type of forest with a well-defined main canopy and secondary canopy 
or understorey. 

Muskeg A soil type comprised primarily of organic matter. Also known as bog 
peat. 

Native Plant Plant species that naturally occur in a given area. 

Natural Subregion A division of the natural regions of Alberta.  Areas within a natural 
subregion have a similar climatic regime, which is characterized by 
modal vegetation distinct for that subregion. 

Natural Region The highest level in Alberta’s ecological classification hierarchy; 
defined broadly on the basis of climate, topography, landforms and soil. 

Non-Native Plant A plant that has been brought over from another country by man and 
has established itself within its new environment.  Because non-native 
plants have not evolved within the current environment, they may 
become invasive and detrimental to native plant communities. 

Non-Vascular Plant Plants that do not possess conductive tissues for the transport of water 
and food. 

Nutrient Regime The relative supply of nutrients available for plant growth at a given 
site. 

Old Growth Forest Late successional forests with unique structural attributes and 
ecological processes. 

Ombrotrophic Wetlands that receive all water and nutrients from direct precipitation. 
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Orthophoto A digital image of an aerial photograph. 

Overstorey Those trees that form the upper canopy in a multi-layered forest. 

Patterned Fen Peatlands that display a distinctive pattern due to alterations between 
open wet areas (flarks) and drier shrubby to wooded areas (strings). 

Peat A material composed almost entirely of organic matter from the partial 
decomposition of plants growing in wet conditions. 

Peatland Areas where there is an accumulation of peat material at least 40 cm 
thick.  These areas are represented by bog and fen wetlands types. 

Peatland Complex Within a given area, a mixture of bog and fen wetlands types have 
formed usually as a result of variation in groundwater flow regimes. 

pH The degree of acidity (or alkalinity) of soil or solution.  The pH scale is 
generally presented from 1 (most acidic) to 14 (most alkaline).  A 
difference of one pH unit represents a ten-fold change in hydrogen ion 
concentration. 

Pin Lichen Lichens that look like tiny pins sticking up from their substrate (mainly 
old bark and wood) with a stalk and a distinct head on top. They range 
in size from a couple of millimetres to tenths of millimetres.  Dense 
colonies may look a little like stubble. 

Pixel The basic unit of digital imagery data.  Shortened from “picture 
element”.  The intensity of each pixel corresponds to the average 
“brightness” measured electronically by the sensor. 

Plant Community A group of interacting plant species that exist within a defined space 
and time. 

Plant Community 
Type 

As part of the hierarchical classification system outlined in the Field 
Guide to Ecosites of Northern Alberta, this ecological unit represents 
the lowest level taxonomic unit of the ecosite classification system.  
These units are subdivisions of an ecosite phase based on differences in 
understorey species composition. 

Point Bars Floodplain deposits of alluvium found on the inside bank of a 
meandering stream. 

Polygon The area delineated on a map to define one feature unit (e.g., one type 
of ecosite phase). 

Productive Forest see Forest Productivity. 
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Rare Plant A native plant species found in restricted areas, at the edge of its range 
or in low numbers within a province, state, territory or country. 

Rare Plant 
Community 

Plant communities that are described as unusual, uncommon, of limited 
extent or encountered infrequently. 

Rare Plant Potential A ranking system used to determine and map the likelihood of finding 
rare plants or the relative abundance of rare plant species among 
different vegetation types or land cover classes within the landscape. 

Reclamation The restoration of disturbed land or wasteland to a state of useful 
capability.  Reclamation is the initiation of the process that leads to a 
sustainable landscape (see definition), including the construction of 
stable landforms, drainage systems, wetlands, soil reconstruction, 
addition of nutrients and revegetation.  This provides the basis for 
natural succession to mature ecosystems suitable for a variety of end 
uses. 

Relative Abundance The proportional representation of a species in a sample or a 
community. 

Richness The number of species in a biological community. 

Riparian Area see Riparian Zone. 

Riparian Community Vegetation assemblages adjacent to streams and waterbodies and whose 
structure and function are influenced by, or dependent upon this aquatic 
association.   

Riparian Zone A geographic area containing interdependent aquatic and 
terrestrial/wetlands ecosystems. Riparian zones are viewed as 
supporting important biodiversity functions as they provide unique 
habitat for vegetation and wildlife as well as providing a buffer for 
lakes and streams by absorbing excess water run-off, breaking down 
pollutants, and holding sediments. 

Secondary Canopy A well-defined, layer of trees beneath the main canopy within a forest. 

Sedge A grass-like plant often growing in wet places and belonging to the 
genus Carex. 

Shrub Lichen A lichen that has many cylindrical branches stems and is often tufted.   

Site Index The average height of undamaged, dominant and co-dominant trees in a 
stand at a standard (reference) age that have been free-growing since 
reaching breast height. 
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Snag A naturally occurring, standing dead or dying tree often missing a top 
or most of the smaller branches.  It plays an important role in providing 
habitat for a variety of forest-dwelling wildlife species as well as 
epiphytic lichens. 

Special Plant 
Community 

Communities that are suspected to be rare or unique but are 
differentiated from known rare plant communities in that there is less 
information known about them, and currently, are not included on 
ANHIC’s Preliminary Ecological Community Tracking and Watch List. 

Species A group of organisms that actually or potentially interbreed and are 
reproductively isolated from all other such groups.  A taxonomic 
grouping of genetically and morphologically similar individuals.  The 
category below genus. 

Species Abundance The number or relative occurrence of individuals of a particular species 
within a biological community. 

Species Composition The number and abundance of species found within a biological 
community. 

Spectral Signature The unique characteristics in solar reflectance of a particular land 
classification unit based upon multi-spectral satellite imagery. 

Stand A group of trees occupying a specific area and sufficiently uniform in 
composition, age, arrangement and condition so that it is distinguished 
from trees in adjoining areas. 

Stand Age The number of years since a forest has been affected by a stand-
replacing disturbance event (e.g., fire or logging) and has since been 
regenerating. 

Stand Density The relative closure of a forest canopy. 

Stand Structure The various horizontal and vertical physical elements of the forest.  The 
physical appearance of canopy and subcanopy trees and snags, shrub 
and herbaceous layers and downed woody material. 

Subhydric Soil moisture conditions where water is removed slowly enough to keep 
the water table at or near the surface for most of the year; organic and 
gleyed mineral soils are present as well as permanent seepage less than 
30 cm below the surface. 

Subhygric Soil moisture conditions where water is removed slowly enough to keep 
the soil wet for a significant part of the growing season.  There is some 
temporary seepage and possible mottling below 20 cm. 
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Submesic Soil moisture conditions where water is removed readily in relation to 
supply.  Water is available for moderately short periods following 
precipitation. 

Subxeric Soil moisture conditions where water is removed rapidly in relation to 
supply.  Soil is moist for short periods following precipitation. 

Succession The gradual change in the structure and species composition of a forest 
over time. 

Successional Status see Successional Stage. 

Successional Stage A particular phase of the forest succession continuum with it own 
characteristic age, structure and composition of species.  Stages may 
include the following:  pioneer, young seral, maturing seral, old seral, 
young edaphic, mature edaphic, young climatic, mature climatic and 
disclimax. 

Surface Substrate The components of the ground surface which may be composed of 
materials such as mineral soil, cobbles and stones, organic matter, 
downed woody material and water. 

Surficial Aquifer A surficial (at or near the surface of the earth) deposit containing water 
considered an aquifer. 

Swamp Land having soils that are saturated with water for at least part of the 
year and which usually occur next to waterbodies or in areas in 
association with fluctuating water levels such as along peatland 
margins. 

Taxa A group of organisms of any taxonomic rank (e.g., family, genus, or 
species). 

Terrestrial 
Vegetation 

Forested or non-forested areas of the landscape with non-saturated and 
non-peat-forming soils.  Excludes bogs, fens, swamps and marshes. 

Thallus A simple vegetative body undifferentiated into true leaves, stem and 
root, ranging from an aggregation of filaments to a complex plantlike 
form. 

Timber Productivity 
Rating (TPR) 

The potential timber productivity of a stand based on height and age of 
dominant and co-dominant trees of the leading species. 

Traditional Plant 
Potential 

A ranking system used to determine and map the relative abundance of 
traditional use plant species among different vegetation types or land 
cover classes within the landscape. 
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Traditional Use 
Plants 

Plants used by aboriginal people of a region as part of their traditional 
lifestyle for food, ceremonial, medicinal and other purposes. 

Training Site A group of selected satellite imagery pixels used to define the spectral 
signature of a particular map unit for land classification purposes. 

Understorey Trees or other vegetation in a forest that exist below the main canopy 
level. 

Uplands see Terrestrial Vegetation. 

Vascular Plant Plants that possess conductive tissues for the transport of water and 
food. 

Vegetation Type A broad term used to describe the collection of vegetation units defined 
within different classification systems.  It includes those units defined 
as ecosite phases, wetlands types and miscellaneous vegetation types. 

Weed Native and non-native invasive plant species. 

Wetlands Land where the water table is at, near or above the surface or which is 
saturated for a long enough period to promote such features as wet-
altered soils and water tolerant vegetation.  Wetlands include organic 
wetlands or “peatlands,” and mineral wetlands or mineral soil areas that 
are influenced by excess water but produce little or no peat. 

Xeric Soil moisture conditions where water is removed very rapidly in 
relation to supply.  Soil is only moist for a very short time following 
precipitation. 
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6.2 LIST OF ABBREVIATIONS/ACRONYMS 

> more than 

< less than 

± Plus or minus 

% percent 

ANHIC Alberta Natural Heritage Information Centre 

ANPC Alberta Native Plant Council 

ASRD Alberta Sustainable Resource Development 

AVI Alberta Vegetation Inventory 

AWI Alberta Wetlands Inventory 

CEMA Cumulative Environmental Management Association 

cm centimetre 

CONRAD Canadian Oil Sands Network for Research and Development 

COSEWIC Committee on the Status of Endangered Wildlife in Canada 

DBH diameter at breast height 

e.g. For example 

EIA Environmental Impact Assessment 

ELC ecological land classification 

et al. Group of authors 

GIS geographic information system 

Golder Golder Associates Ltd. 

GPS Global Positioning System 

ha hectares 

i.e. That is 
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KIR Key Indicator Resource 

km kilometre 

LSA Local Study Area 

m metres 

MAI Mean Annual Increment 

max. Maximum 

min. Minimum 

n/d No data 

NAD North American Datum 

Pers. Comm. Personal Communication 

QA/QC Quality Assurance/Quality Control 

RSA Regional Study Area 

RSDS Regional Sustainable Development Strategy for the Athabasca Oil Sands 

SEWG Sustainable Ecosystem Working Group 

sp. unknown species (singular) 

spp. unknown species (plural) 

SRSA Subregional Study Area 

ssp. subspecies 

Suncor Suncor Energy Inc. 

TEK Traditional Ecological Knowledge 

TPR Timber Productivity Rating 

UTM Universal Transverse Mercator 

W4M West of the Fourth Meridian 

WASG Wetlands and Aquatics Subgroup 
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Golder Associates 

Table I-1 Potential Rare Vascular Plant Species in the Northeastern Alberta Oil 
Sands Region 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Shrub 

Salix tyrrellii Tyrrell's willow G5T2 S1 active sand dunes south of Lake Athabasca 
(Argus and Steele 1979) 

Forb (Dicot) 

Arabidopsis salsuginea mouse-ear cress G4G5 S1 
saline areas by springs and lakes; open, sandy 
alkaline soils in dry lakes; salt plains and 
meadows (Kershaw et al. 2001) 

Artemisia tilesii Herriot's sagewort G5 S2 
open woods and river flats; open, rocky or 
gravelly alpine slopes; heathlands (Kershaw et 
al. 2001) 

Astragalus bodinii Bodin's milk vetch G4 S1 
moist meadows and gravel banks; thickets; 
disturbed areas along roads (Kershaw et al. 
2001) 

Brasenia schreberi watershield G5 S1 shallow, calm or slow-moving water (Kershaw et 
al. 2001) 

Campanula aparinoides marsh bellflower G5 S1 bogs, swamps, sedge meadows and thickets 
(Curtis 1959) 

Cardamine pratensis meadow bitter cress G5 S2 
moist meadows; swamps; calcareous shallow 
water; springs, wooded swamps, meadows and 
thickets; along creeks (Kershaw et al. 2001) 

Chrysosplenium iowense golden saxifrage G3 S3 moist, shady sites, especially on nutrient-rich 
soil and in wetlands (Johnson et al. 1995) 

Chrysosplenium 
tetrandrum green saxifrage G5 S3 moist, shady sites, especially on nutrient-rich 

soil and in wetlands (Johnson et al. 1995) 

Drosera linearis slender-leaved sundew G4 S2 bogs; marly sites; requires alkaline conditions; 
wet, calcareous shores (Kershaw et al. 2001) 

Elatine triandra waterwort G5 S1 shallow water and mud flats by ponds and slow 
moving streams (Kershaw et al. 2001) 

Epilobium halleanum willowherb G5 S1 moist ground; moist coniferous forests (Kershaw 
et al. 2001) 

Eupatorium maculatum spotted Joe-pye weed G5 S1S2 wet to moist meadows and open woods 
(Kershaw et al. 2001) 

Gentianopsis detonsa ssp 
raupii northern fringed gentian G3G5T3T5 

S1 
wet meadows and saline flats (Kershaw et al. 
2001) 

Hypericum majus large Canada St. John's-
wort G5 S2 wet sites in the plains, foothills, and boreal 

forest (Kershaw et al. 2001) 

Lactuca biennis tall blue lettuce G5 S2 moist woods and clearings; swampy sites; hot 
springs (Kershaw et al. 2001) 

Lobelia dortmanna water lobelia G4G5 S1 

shallow water near the edges of ponds, lakes 
and on sandy shores; gravelly, silty or muddy 
bottoms, sometimes deeply submersed but with 
flower stalks above water (Kershaw et al. 2001) 

Nymphaea leibergii pygmy water-lily G5 S1 quiet streams, ponds and lakes (Kershaw et al. 
2001) 

Nymphaea tetragona white water-lily G5 S1 ponds, lakes and quiet streams (Kershaw et al. 
2001) 

Physostegia ledinghamii false dragonhead G3? S2 moist woods and streambanks; lake shores and 
marshes (Kershaw et al. 2001) 

Plantago maritima sea-side plantain G5 S1 saline marshes and alkaline soil (Kershaw et al. 
2001) 
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Table I-1 Potential Rare Vascular Plant Species in the Northeastern Alberta Oil 
Sands Region (continued) 

  Golder Associates 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Polygala paucifolia fringed milkwort G5 S1 moist coniferous woods or mixedwoods 
(Kershaw et al. 2001) 

Potentilla multifida branched cinquefoil G5 S1 
gravel bars; open slopes; scree slopes; open 
gravelly or sandy ground often near streams 
and lakes or on roadsides (Kershaw et al. 2001) 

Sarracenia purpurea pitcher-plant G5 S2 wetlands, usually with Sphagnum moss 
(Kershaw et al. 2001) 

Spergularia salina salt-marsh sand spurry G5 S2 brackish or saline mud and sands (Kershaw et 
al. 2001) 

Stellaria arenicola sand-dune chickweed G5T3 S1 shifting sand of sand dunes (Kershaw et al. 
2001) 

Tanacetum bipinnatum 
ssp huronense Indian tansy G5T4T5 S2 sandy or gravelly shores, sand dunes and 

gravel bars (Kershaw et al. 2001) 

Utricularia cornuta horned bladderwort G5 S1 poor fens, muddy shores and calcareous 
wetlands (Kershaw et al. 2001) 

Viola pallens Macloskey's violet G5T5 S2 

wet ground in moist woods; coniferous stands 
and bogs on Sphagnum hummocks; swamps, 
wet thickets, hollows, crevices and meadows 
(Kershaw et al. 2001) 

Forb (Monocot) 

Cypripedium acaule stemless lady's-slipper G5 S3 

wetlands, woods and sand dunes; sites with 
acidic soil and light shade including sand ridges, 
jack pine woods and Sphagnum bogs (Kershaw 
et al. 2001) 

Liparis loeselii Loesel's twayblade G5 S1 

fens, wet sandy meadows, marly and sandy 
lakeshores, ditches, abandoned gravel pits and 
old fields; prefers sterile, moist conditions; 
upland deciduous forests (Whiting and Catling 
1986) 

Malaxis monophylla white adder's-mouth G5 S2 damp woods, thickets and the drier parts of 
bogs and fens (Kershaw et al. 2001) 

Malaxis paludosa bog adder's-mouth G4 S1 mossy ground in bogs and fens (Kershaw et al. 
2001) 

Najas flexilis slender naiad G5 S1S2 ponds and streams; clear, shallow to deep fresh 
or brackish water (Kershaw et al. 2001) 

Potamogeton foliosus leafy pondweed G5 S2 shallow, standing water (Kershaw et al. 2001) 

Potamogeton obtusifolius blunt-leaved pondweed G5 S2 shallow lakes and ponds, in organic sediment 
(Kershaw et al. 2001) 

Potamogeton strictifolius linear-leaved pondweed G5 S2 shallow lakes and ponds (Kershaw et al. 2001) 
Sagittaria latifolia broad-leaved arrowhead G5 S1 ponds, lakes and ditches (Kershaw et al. 2001) 

Sisyrinchium 
septentrionale pale blue-eyed grass G3G4 S2S3 moist meadows and grassy streambanks 

(Kershaw et al. 2001) 

Sparganium hyperboreum northern bur-reed G5 S1 shallow water up to 50 cm deep (Kershaw et al. 
2001) 

Spiranthes lacera northern slender ladies'-
tresses G5 S1 dry, rocky, open woods; grassy areas in or near 

jack pine/lichen forests (Kershaw et al. 2001) 

Fern or Fern Ally 

Botrychium lanceolatum lance-leaved grape fern G5 S2 
moist open woodlands, meadows and 
roadsides; occasionally present in closed 
canopy coniferous forests (Farrar 2006a) 
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Table I-1 Potential Rare Vascular Plant Species in the Northeastern Alberta Oil 
Sands Region (continued) 

  Golder Associates 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Botrychium michiganense –  G1 SU 
gravel pits; ditches and roadsides (Chadde and 
Kudray 2001); herbaceous openings; moist to 
dry brush fields (Wilfahrt 2001) 

Botrychium minganense Mingan grape fern G4 S2S3 

variety of habitats (Kershaw et al. 2001); dense 
forest, dry meadows, fens, seeps and old 
disturbances such as logging roads and road 
shoulders (Farrar 2006b) 

Botrychium pinnatum –  G4? S1 

closed canopy forests but commonly in moist, 
grassy sites in open forests and meadows; near 
streams and other sites where soil moisture is 
constant (Farrar 2006c) 

Cystopteris montana mountain bladder fern G5 S2 
damp, calcareous sites by springs or along 
streams in mixed or coniferous forests (Kershaw 
et al. 2001) 

Diphasiastrum sitchense ground-fir G5 S2 
open woods and alpine tundra (Kershaw et al. 
2001); jack pine-black spruce forest on sandy to 
sandy loam soil (Golder 2003) 

Dryopteris filix-mas male fern G5 S1 moist, wooded slopes (Kershaw et al. 2001) 

Gymnocarpium 
disjunctum –  G4 S1 

shaded, rocky slopes and ravines, mixed 
coniferous woods, moist stream and creek 
banks (Flora of North America Editorial 
Committee, eds. 1993) 

Huperzia selago mountain club-moss G5 S1 bogs and cold woods; moist tundra (Kershaw et 
al. 2001) 

Isoetes echinospora northern quillwort G5? S1 
submerged in clear, nutrient-poor, non-
calcareous lakes and ponds in shallow water up 
to 1 m deep (Kershaw et al. 2001) 

Lycopodiella inundata bog club-moss G5 S1 sphagnum bogs; sandy shores and in marshes 
and other wet sites (Kershaw et al. 2001) 

Pellaea glabella smooth cliff brake G5 S2 
calcareous cliffs and ledges, usually on 
limestone (Flora of North America Editorial 
Committee, eds. 1993) 

Pellaea glabella ssp 
simplex –   G5T4? S2 

calcareous cliffs and ledges, usually on 
limestone (Flora of North America Editorial 
Committee, eds. 1993) 

Grass 

Danthonia spicata poverty oat grass G5 S1S2 sandy and rocky sites; dry woods; moist 
meadows; dry prairie (Kershaw et al. 2001) 

Muhlenbergia racemosa marsh muhly G5 S1 

dry sandy hills, slopes and eroded banks; 
prairies, meadows, streambanks, edges of 
woodland, dry rocky slopes and waste areas 
(Kershaw et al. 2001) 

Panicum acuminatum hot-springs millet G5 SU 
marshy places, around hot springs; moist, 
sandy soil at woodland edges (Kershaw et al. 
2001) 

Spartina pectinata prairie cord grass G5 S1 
saline shores and marshes; moist prairie, 
riverbanks and shores, and in ditches and 
marshes (Kershaw et al. 2001) 

Sedge 
Blysmus rufus red bulrush G5 S1 saline marshes (Kershaw et al. 2001) 

Carex adusta browned sedge G5 S1 dry, acidic, sandy soil in pine stands; disturbed 
sandy areas (Kershaw et al. 2001) 
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Table I-1 Potential Rare Vascular Plant Species in the Northeastern Alberta Oil 
Sands Region (continued) 

  Golder Associates 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Carex backii Back's sedge G4 S2 dry to moist closed-canopied woods; riparian 
forests (Kershaw et al. 2001) 

Carex heleonastes Hudson Bay sedge G4 S2 calcareous fens and marshes (Kershaw et al. 
2001) 

Carex houghtoniana sand sedge  G5 S2 dry, acidic, sandy or gravelly soils; often in pine 
forests (Kershaw et al. 2001) 

Carex lacustris lakeshore sedge  G5 S2 marshes; swampy woods; lakeshores (Kershaw 
et al. 2001) 

Carex oligosperma few-fruited sedge G5? S1S2 wet meadows and bogs (Kershaw et al. 2001); 
open-canopied bog (Golder 2003) 

Carex umbellata umbellate sedge G5 S1 open woods (mainly pine); disturbed sandy 
areas (Kershaw et al. 2001) 

Carex vulpinoidea fox sedge G5 S2 
swamps and wet meadows; requires wet but not 
permanently saturated non-saline, non-acid 
soils (Kershaw et al. 2001) 

Eleocharis compressa var 
borealis flattened spike-rush G5T5 S1 wet places, usually neutral or calcareous 

conditions (Kershaw et al. 2001) 

Eleocharis tenuis slender spike-rush G5 SU wet places, usually neutral or calcareous 
conditions (Kershaw et al. 2001) 

Scirpus pallidus pale bulrush G5 S1 marshes and wet meadows (Kershaw et al. 
2001) 

Rush 
Juncus brevicaudatus short-tail rush G5 S2 marshes and shores (Kershaw et al. 2001) 

Juncus stygius var 
americanus marsh rush G5T5 S2 fens; mossy areas around springs and 

seepages (Kershaw et al. 2001) 

Rare plant status ranks according to the Alberta Heritage Information Centre (Gould 2006); G = global; S = Alberta.  Refer 
to Section 2.3.5.4 for rank definitions. 
Note:  List of species from ANHIC (2006d) 

– = No common name. 
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Table I-2 Potential Rare Non-Vascular Plant Species Within the Northeastern 
Alberta Oil Sands Region 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Mosses 

Aloina brevirostris short-beaked rigid 
screw moss G3G5 S2 bare calcareous silt, road banks and river 

bluffs (Crum and Anderson 1981) 
Amblyodon dealbatus moss G3G5 S2 calcareous substrates (Belland 2005) 

Anomodon minor moss G5 S1 on tree bark, calcareous rock, logs and 
stumps (Crum and Anderson 1981) 

Blindia acuta sharp-pointed 
weissia G5 S2 

crevices of cliffs and boulders in wet, 
shaded habitats along streams, typically 
submerged when the water is high (Crum 
and Anderson 1981) 

Brachythecium frigidum moss G4 SU common on logs (Vitt et al. 1988) 

Brachythecium rutabulum moss G5 S2? mesic to dry habitats on logs, humus and 
soil (AXYS 2005) 

Bryum algovicum moss G4G5 S2 on calcareous soil, sand or gravel; on rock 
in seeps (Crum and Anderson 1981) 

Bryum cyclophyllum moss G4G5 S2 
wet soil on ditch edges; among tree roots 
that are submerged (Crum and Anderson 
1981) 

Bryum flaccidum moss G5 SU no information available 
Bryum pallens moss G4G5 S2 wet soil or peat humus (AXYS 2001) 
Bryum uliginosum moss G3G5 S2  – (b) 

Callicladium haldanianum moss G5 S1 on hardwood trees (McGee and Kimmerer 
2002) 

Campylium radicale moss G3G5 S2 over decaying leaves and humus; bog (Vitt 
and Belland 1995) 

Conardia compacta  moss G3G5 S2 wetlands edges where the topography is 
flat to slight sloping (COSEWIC 2004) 

Dicranum ontariense cushion moss G4G5 S1 
humus, soil or soil over rock; usually in 
mesic to dry coniferous woods; sometimes 
swamps and bogs (Peterson 1977) 

Dicranum spadiceum cushion moss G5? S2 

fens, wet meadows and willow thickets; 
humus or soil on or around rocks at lake 
margins; occasionally drier habitats, such 
as beach ridges (Ireland 2002) 

Drepanocladus sendtneri brown moss G5? S1 flark (Vitt and Belland 1995) 
Entodon schleicheri moss G3G5 S1 old growth forest (AXYS 2005) 

Fontinalis antipyretica moss G5 S1 submerged in shallow, flowing water 
(Crum and Anderson 1981) 

Funaria americana cord moss G3? S1 
exposed calcareous soils among loosely 
tufted grasses; moist, disturbed habitat 
(Miller and Miller 2006 internet site) 

Hygroamblystegium 
noterophilum moss G4 SU 

on calcareous rocks, submerged in 
shallow running water (Crum and 
Anderson 1981) 

Hygroamblystegium tenax moss G5 S2 on wet rocks in and beside streams (Crum 
and Anderson 1981) 

Hypnum callichroum moss G5? S1 – 

Hypnum pallescens moss G5 S2 on rocks and tree trunks (Crum and 
Anderson 1981) 
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Table I-2 Potential Rare Non-Vascular Plant Species Within the Northeastern 
Alberta Oil Sands Region (continued) 

Golder Associates 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Leptodictyum humile moss G5 S1 – 
Limprichtia cossonii moss GU SU – 

Meesia longiseta moss G4? S1 patterned moderate rich fen (Vitt and 
Belland 1995) 

Mnium ambiguum moss G5 S2 – 

Myurella tenerrima moss G3G4 S2 calcareous rock crevices; occasionally in 
forested fen depressions (Vitt et al. 1988) 

Neckera pennata moss G5 S2S3 on rocks in the interor B.C. and on trees 
near coastal B.C. (Vitt et al. 1988) 

Plagiomnium ciliare moss G5 S2 – 
Plagiomnium rostratum moss G5 S1 – 

Polytrichum longisetum slender hairy-cap G5 S1 acid soil and humus; moist coniferous 
woods (Smith Merrill 2006 internet site) 

Pseudobryum cinclidioides moss G5 S2 bog, swamp and poor fen (Vitt and Belland 
1995) 

Pseudoleskea patens moss G5 S2 – 

Pseudoleskeella sibirica moss  G5? S2 sheltered spots; usually on calcareous 
rock (AXYS 2005) 

Racomitrium microcarpon moss GNRQ S1? – 
Rhizomnium magnifolium moss G4G5 S2 – 

Rhodobryum ontariense moss G5 S2 on calcareous soil or soil-covered rocks 
often in deciduous woods (AXYS 2005) 

Schistidium agassizii elf bloom moss G3G5 S1 – 
Seligeria calcarea chalk brittle moss G4? S1 – 
Sphagnum balticum peat moss G2G4 S1 bog and poor fen (Vitt and Belland 1995) 
Sphagnum compactum neat bog moss G5 S2 patterned fen (Vitt and Belland 1995) 
Sphagnum contortum twisted bog moss G5 S2 moderate rich fen (AXYS 2005) 
Sphagnum fallax peat moss G5 S2 bog and poor fen (Vitt and Belland 1995) 
Sphagnum fimbriatum fringed bog moss G5 S2 moderate rich fen (Vitt and Belland 1995) 

Sphagnum lindbergii Lindberg's bog 
moss G5? S2 bog and poor fen (Vitt and Belland 1995) 

Sphagnum platyphyllum moss G5 S1 
in shallow water at edges of waterbodies; 
sedge meadows; eutrophic habitats (AXYS 
2005) 

Splachnum ampullaceum flagon-fruited 
splachnum G5 S2 on animal dung in muskeg (Vitt et al. 1988) 

Splachnum luteum yellow collar 
moss G3 S3 on animal dung in muskeg (Vitt et al. 1988) 

Splachnum rubrum red collar moss G3 S3 on animal dung in muskeg (Vitt et al. 1988) 

Splachnum sphaericum globe-fruited 
splachnum G3G5 S2 on animal dung in muskeg (Vitt et al. 1988) 

Splachnum vasculosum large-fruited 
splachnum G3G5 S2 on animal dung in muskeg (AXYS 2005) 

Tayloria serrata slender 
splachnum G4 S2 – 

Thuidium philibertii moss G5 S1S2 – 
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Table I-2 Potential Rare Non-Vascular Plant Species Within the Northeastern 
Alberta Oil Sands Region (continued) 

Golder Associates 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Warnstorfia 
pseudostraminea brown moss G3 S1 poor fens and pools (AXYS 2001) 

Warnstorfia tundrae brown moss GU S2 moderate rich fen (Vitt and Belland 1995) 

Weissia controversa green-cushioned 
weissia G5 S2 – 

Zygodon viridissimus moss G5 S1 
on tree trunks and boulders, in spruce-fir 
forests and in lowland hardwoods (Crum 
and Anderson 1981) 

Liverworts 
Anastrophyllum helleranum liverwort G5 S2 – 

Barbilophozia kunzeana liverwort G5 S2 calcareous substrates (National Botanic 
Gardens of Ireland 1995 internet site) 

Blasia pusilla liverwort G5 S1 – 
Calypogeia suecica liverwort G5 S1 dead wood on the forest floor (Odor 2005) 
Cephalozia loitlesbergeri liverwort G5 S1 bogs (Cain and Fulford 1948) 
Cephaloziella hampeana liverwort G5 S1 bogs (Vitt and Belland 1995) 

Chiloscyphus pallescens liverwort G5 S1 on moist rotting wood, soil and sandstone 
(Hall 1958) 

Chiloscyphus polyanthos liverwort G5 S1 – 

Conocephalum conicum liverwort G5 S2 

constantly moist, sandy substrates or on 
acidic rock surfaces; usually under 
overhanging rock cliffs near waterfalls and 
rushing streams (Vitt et al. 1988) 

Gymnocolea inflata liverwort G5 S1 poor fen (Vitt and Belland 1995) 

Lophozia guttulata liverwort G4G5 S2 rock outcrops, lakeshores, treed fens and 
Sphagnum wetlands (AXYS 2005) 

Lophozia heterocolpos liverwort G5 S2 – 

Lophozia incisa liverwort G5 S2 decaying logs and organic soils (AXYS 
2005) 

Lophozia laxa liverwort G4 S1 rich fen (Ryan 1996) 
Lophozia longidens liverwort G5 S1 rotting logs (Vitt et al. 1988) 
Lophozia obtusa liverwort G4G5 S1 patterned fen (Vitt and Belland 1995) 

Lophozia rutheana liverwort G4? S1 poor fen and patterned fen (Vitt and 
Belland 1995) 

Pellia endiviifolia liverwort G5 S2 
inorganic soil along streams, on lake 
margins and sedge hummocks in swampy 
areas (Vitt et al. 1988) 

Riccardia latifrons liverwort G4G5 S2 bogs (Vitt and Belland 1995) 

Riccardia multifida liverwort G5 S2S3 
on moist, shady sites; on wet rocks; marly 
wetlands, swamps, fens and calcareous 
ditches (AXYS 2005) 

Riccardia palmata liverwort G5 S1 – 

Riccia cavernosa liverwort G5 S1 on disturbed, exposed, moist and compact 
soils (AXYS 2005) 

Riccia fluitans liverwort G5 S2 in water and along the shorelines of slow-
moving streams (AXYS 2005) 

Scapania apiculata liverwort G5? S1 on moist logs in mixed and coniferous 
forests; limestone outcrops (AXYS 2005) 
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Table I-2 Potential Rare Non-Vascular Plant Species Within the Northeastern 
Alberta Oil Sands Region (continued) 

Golder Associates 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Scapania cuspiduligera liverwort G5 S2 crevices of calcareous rocks (Vitt et al. 
1988) 

Scapania glaucocephala liverwort G4G5 S2 – 

Scapania paludicola liverwort G5 S2 spruce muskeg; on humus and Sphagnum 
in bogs (Ryan 1996) 

Scapania paludosa liverwort G5 S2 calcareous bogs; margins of streams 
(AXYS 2005) 

Terrestrial Lichens 

Cladina portentosa lichen G? S1 dry or wet habitats; bog hummocks (Brodo 
et al. 2001) 

Cladina stygia lichen G5 S1 bogs or wet sites in the open (Brodo et al. 
2001) 

Cladonia bacilliformis lichen G3G4 
S2S3 

over decaying wood and occasionally over 
moss (Goward 1999) 

Cladonia bellidiflora lichen G5 S2S3 on rotting wood, stumps, moss or soil 
(Brodo et al. 2001) 

Cladonia cyanipes lichen G? S2 over mossy rock (Goward 1999) 

Cladonia macrophylla lichen G? S2 over humus and mossy rock (Goward 
1999) 

Cladonia ramulosa lichen G? S1 rotting logs and stumps (Thomson 2003) 

Cladonia rei lichen G? S2 on soil or wood in the open (Brodo et al. 
2001) 

Cladonia squamosa lichen G5 S2 
over acidic soil, moss, mossy rock and 
occasionally decaying wood and conifer 
bark at the base of trees (Goward 1999) 

Peltigera horizontalis lichen G5 S1S2 on mossy soil, logs and rocks in forests 
(Brodo et al. 2001) 

Peltigera polydactyla lichen G5 S1S2 logs, soil, moss, mossy rock and tree 
bases (Thomson 2003) 

Stereocaulon condensatum lichen G4 S1 sandy soil (Thomson 2003) 
Epiphytic Lichens and Other Lichen Forms 
Arctoparmelia separata lichen S1 on beach rocks (Geiser et al. 1998) 

Arthonia patellulata lichen G? S3? 
on bark of deciduous trees, particularly 
aspen (Johnson et al. 1995; Brodo et al. 
2001) 

Bacidia bagliettoana lichen G? S2 aspen trunks; on bark and mosses on the 
north side of the tree (Case 1977) 

Bryoria nadvornikiana old man's beard G? S2 deeply shaded or open boreal woodlands 
on conifers and birch (Brodo et al. 2001) 

Bryoria simplicior old man's beard G? S2S3 on conifers, birch and occasionally on old 
wood (Johnson et al. 1995) 

Bryoria trichodes old man's beard G3G5 SU 
on conifers and birch in forests; in open 
bogs and along lake shores (Brodo et al. 
2001) 

Cyphelium tigillare lichen G? S2 on wood (Thompson 2003) 

Dermatocarpon moulinsii lichen G? S2 on steep surface, southwest facing (Ryan 
1990) 

Flavopunctelia soredica lichen G? S2 on bark in open woods (Brodo et al. 2001) 
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Table I-2 Potential Rare Non-Vascular Plant Species Within the Northeastern 
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Golder Associates 

Scientific Name Common Name ANHIC 
Rank (a) Habitat Information 

Imshaugia placorodia lichen G? S2 bark of pine trees and Douglas-fir; on 
wood (Brodo et al. 2001) 

Lecanora cateilea lichen G? S2 on willow (Geiser et al. 1998) 
Lepraria incana lichen G? S2 on bark and sandstone (Thomson 2003) 
Melanelia olivacea lichen G? S1 on bark especially birch (Brodo et al. 2001)
Melanelia panniformis lichen G? S1 on non-calcereous rock (Brodo et al. 2001) 
Micarea denigrata lichen SNR on wood and stumps (Thomson 2003) 

Mycobilimbia sabuletorum lichen G? S2 

on moss over rocks, especially calcareous 
rocks; on mossy tree bases and 
sometimes directly on bark (Brodo et al. 
2001) 

Mycoblastus affinis lichen G? S2 on bark (Geiser et al. 1998) 

Nephroma bellum lichen G? S2 
on branches and twigs of trees especially 
confiers; on mossy rocks in humid forests 
(Brodo et al. 2001) 

Pannaria conoplea lichen G3G4 SNR on bark; less frequently on rock (Brodo et 
al. 2001) 

Phaeophyscia adiastola lichen G4 S1 
shaded, mossy granitic rocks; on bark, 
especially hardwood trees (Brodo et al. 
2001) 

Phaeophyscia endococcina lichen S2? on rocks and among mosses on rocks 
(Geiser et al. 1998) 

Phaeophyscia nigricans lichen S2 on bark and rock (Thomson 2003) 
Physcia tenella lichen G4 S2 on twigs, bark and rock (Brodo et al. 2001) 

Placynthiella uliginosa lichen G? S2 on consolidating soil (Kneiper 2005 
internet site) 

Ramalina dilacerata lichen G? S2 on twigs and branches of various trees in 
the open (Brodo et al. 2001) 

Ramalina farinacea lichen G? S2S3 on trees and shrubs (Brodo et al. 2001) 
Ramalina obtusata lichen G? S2 on trees and rocks (Brodo et al. 2001) 

Ramalina sinensis lichen G? SU on twigs and branches of trees and shrubs 
in the open (Brodo et al. 2001) 

Rinodina exigua lichen G? S1 on aspen (Jonescu 1970) 

Umbilicaria muehlenbergii lichen G? S2 on boulders and steep rock walls in forests 
and in the open (Brodo et al. 2001) 

(a) Rare plant status ranks according to the Alberta Heritage Information Centre (Gould 2006); G = global; S = Alberta.  
Refer to Section 2.3.5.4 for rank definitions.  List of species from ANHIC (2006d). 

(b) – = No habitat information available.



 

 

APPENDIX II 
 
 

RARE PLANT COMMUNITIES OF THE BOREAL FOREST NATURAL REGION 

 



Suncor Energy Inc. II-1 Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

Golder Associates 

Table II-1 Rare Plant Communities of the Boreal Forest Natural Region 

Scientific Name Common Name ANHIC 
Rank(a) Group Element 

Code 

Amelanchier alnifolia / 
Arctostaphylos uva-ursi / 
Oryzopsis pungens 

saskatoon/common 
bearberry/northern rice 
grass 

S2S3  shrubland CEAB000029 

Andromeda polifolia / 
Sarracenia purpurea / 
Sphagnum angustifolium 

bog rosemary/pitcher-plant/ 
peat moss S1S2  shrubland CEAB000120 

Atriplex subspicata - 
Puccinellia nuttalliana - 
Triglochin palustris string fen 

spearscale saltbrush - 
Nuttall's salt-meadow grass 
- slender arrow grass 

S1S3  herbaceous CEAB000161 

Betula neoalaskana / Ledum 
groenlandicum / 
Calamagrostis canadensis 

Alaska birch/Labrador 
tea/bluejoint SU forest/woodland CEAB000175

Calamagrostis stricta - 
Triglochin maritima string 
fen 

narrow reed grass - seaside 
arrowgrass sting fen S1S3  herbaceous CEAB000160 

Carex limosa - Menyanthes 
trifoliata - Cardamine 
pratensis 

mud sedge - buck-bean - 
meadow bitter cress S1S2 herbaceous CEAB000179

Carex limosa - 
Scheuchzeria palustris / 
Sphagnum teres - S. 
subsecundum 

mud sedge - scheuchzeria/ 
peat moss S1 herbaceous CEAB000113 

Carex limosa / Sphagnum 
jensenii 

mud sedge/pendant branch 
peat moss S1  herbaceous CEAB000031

Carex oligosperma / 
Sphagnum subsecundum 

few-fruited sedge/twisted 
bog moss S1S2 herbaceous CEAB000121

Carex pseudocyperus - 
Calla palustris 

cypress-like sedge - water 
arum S1S2 herbaceous CEAB000037

Carex rostrata marsh    beaked sedge marsh S2 herbaceous CEAB000191 
Chamaedaphne calyculata - 
Kalmia polifolia / Cladina 
mitis 

leatherleaf - northern laurel/ 
green reindeer lichen S1S2  shrubland CEAB000122

 Cymbella pusilla - 
Mastogloia smithii - 
Nitzschia palea 

diatom ponds S1S3 aquatic CEAB000162

Eleocharis quinqueflora 
community 

few-flowered spike-rush 
community S1S2 herbaceous CEAB000190 

Elymus lanceolatus - 
Pascopyrum smithii 

northern wheat grass - 
western wheat grass S2?  herbaceous CEAB000146

Elymus trachycaulus - 
Distichlis stricta 

slender wheat grass - salt 
grass S1  herbaceous CEAB000148

Elymus trachycaulus - 
Hierochloe odorata 

slender wheat grass - sweet 
grass SU  herbaceous CEAB000149

Elymus trachycaulus - 
Koeleria macrantha 

slender wheat grass - June 
grass SU herbaceous CEAB000150 

Isoetes echinospora aquatic 
community 

northern quillwort aquatic 
community S1  aquatic CEAB000036 
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Scientific Name Common Name ANHIC 
Rank(a) Group Element 

Code 

Larix laricina / Carex prairea   tamarack/prairie sedge S1  forest/woodland CEAB000038

Larix laricina - Picea 
mariana / Cornus stolonifera 
- Rubus idaeus 

tamarack - black spruce/ 
redosier dogwood - wild red 
raspberry 

S1S2 forest/woodland CEAB000188

Pascopyrum smithii - 
Artemisia tilesii - Artemisia 
frigida 

western wheat grass - 
Herriot's sagewort - pasture 
sagewort 

S1  herbaceous CEAB000136

Picea glauca / Alnus 
tenuifolia – Betula 
neoalaskana / Equisetum 
pratense / Hylocomium 
splendens 

white spruce / river alder - 
Alaska birch / meadow 
horsetail / stair-step moss 

S3 forest/woodland CEAB000040

Picea glauca / Cetraria 
islandica white spruce / lichen  S1? forest/woodland CEAB000041

Picea mariana / Cornus 
stolonifera / feathermoss 

black spruce / red-osier 
dogwood / feathermoss S1S2  forest/woodland CEAB000189

Populus balsamifera / Alnus 
tenuifolia - Cornus 
stolonifera / Equisetum 
pratense 

balsam poplar / river alder - 
red-osier dogwood / 
meadow horsetail 

S3 forest/woodland CEAB000042 

Populus balsamifera / 
Rhamnus alnifolia / 
Equisetum arvense 

balsam poplar / alder-
leaved buckthorn S1 forest/woodland CEAB000114

Populus balsamifera / 
Viburnum opulus / 
Matteuccia struthiopteris 

balsam poplar / high-bush 
cranberry / ostrich fern S1S2  forest/woodland CEAB000043

Populus tremuloides / Rosa 
acicularis / Apocynum 
androsaemifolium 

aspen / prickly rose / 
spreading dogbane SU  forest/woodland CEAB000170

Populus tremuloides / 
Rubus parviflorus / Aralia 
nudicaulis 

aspen / thimbleberry / wild 
sarsaparilla S2S3 forest/woodland CEAB000044

Populus tremuloides / Salix 
bebbiana - Corylus cornuta / 
Calamagrostis canadensis – 
Matteuccia struthiopteris 

aspen / beaked willow - 
beaked hazelnut / bluejoint - 
ostrich fern 

S1 forest/woodland CEAB000045 

Puccinellia nuttalliana 
community  

Nuttall's salt-meadow grass 
community S3?G3? herbaceous CEGL001799

Puccinellia nuttalliana – 
Suaeda calceoliformis – 
Spergularia marina barren 

Nuttall's salt-meadow grass 
- western sea-blite - salt-
marsh sand spurry barren 

S2 sparsely 
vegetated CEAB000046 
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Table II-1 Rare Plant Communities of the Boreal Forest Natural Region 
(continued) 

Golder Associates 

Scientific Name Common Name ANHIC 
Rank(a) Group Element 

Code 
Salicornia rubra emergent 
marsh  samphire emergent marsh S2/G2G3 sparsely 

vegetated CEGL001999

Salix athabascensis string 
shrubland 

Athabasca willow string 
shrubland SNR  shrubland CEAB000048

Salix drummondiana / 
Scirpus microcarpus – 
Calamagrostis canadensis 

Drummond's willow / 
smallfruited bulrush - 
bluejoint 

S1  shrubland CEAB000049 

(a)   Rare plant status ranks according to the Alberta Heritage Information Centre (Allen 2006); G = global; S = Alberta.  
Refer to Section 2.3.5.3 for rank definitions. 



 

 

APPENDIX III 
 
 

RANKING INFORMATION ON TRADITIONAL PLANTS WITHIN THE OIL SANDS 
REGION 



Suncor Energy Inc. III-1 Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 

July 2007 
 

Golder Associates 

Table III-1 List of Traditional Plants Within the Oil Sands Region 

Traditional Plant Species Name (a) Scientific Name 

blueberry Vaccinium myrtilloides 

low-bush cranberry Viburnum edule 
bog cranberry Oxycoccus microcarpus, Vaccinium vitis-idaea 
dewberry (trailing raspberry) Rubus pubescens 
saskatoon Amelanchier alnifolia 
pincherry Prunus pensylvanica 
chokecherry Prunus virginiana 
cloudberry Rubus chamaemorus 
raspberry Rubus idaeus 
huckleberry Vaccinium caespitosum, V. ovalifolium 
dwarf raspberry Rubus arcticus (also R. acaulis) 

red currant Ribes triste, R. glandulosum 
black currant R. hudsonianum, R. americanum 
snowberry Symphoricarpos albus, S. occidentalis 
strawberry Fragaria vesca, F. virginiana 
gooseberry Ribes lacustre, Ribes oxyacanthoides, R. hirtellum 
rose hip Rosa acicularis, R. woodsii 
twisted stalk Streptopus amplexifolius 
red-osier dogwood Cornus stolonifera 
kinnikinnik (bearberry) Arctostaphylos uva-ursi 
dogwood (bunchberry) Cornus canadensis 
common juniper Juniperus communis, J. horizontalis 
common yarrow Achillea millefolium 
common plantain Plantago major 
buffaloberry Shepherdia canadensis 
hazelnut Corylus cornuta 
balsam fir Abies balsamea 
lodgepole pine Pinus contorta 
jack pine Pinus banksiana 
green alder Alnus viridis ssp crispa, A. viridis 
river alder Alnus incana ssp tenuifolia (also A. rugosa) 
trembling aspen Populus tremuloides 
tamarack Larix laricina 
white birch Betula papyrifera 
red birch (bog birch) Betula glandulosa, B. pumila 
willow Salix spp. 
stiff club moss Lycopodium annotinum 
chamomile Matricaria recutita 
spruce Picea glauca, P. mariana 
black poplar Populus balsamifera 
harebell Campanula rotundifolia 

frying pan plant − (b) 

green frog plant (pitcher plant) Sarracenia purpurea 
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Table III-1 List of Traditional Plants Within the Oil Sands Region (continued) 

Golder Associates 

Traditional Plant Species Name (a) Scientific Name 

fly honeysuckle Lonicera caerulea (also L. villosa) 
twining honeysuckle Lonicera dioica 
bracted honeysuckle Lonicera involucrata 
Labrador tea Ledum groenlandicum 
rat root (sweet flag) Acorus americanus 
wild mint Mentha arvensis 
common pink wintergreen Pyrola asarifolia 
white wintergreen Pyrola elliptica 

moss 
common mosses:  Aulacomnium palustre, Brachythecium spp., 
Drepanocladus spp., Hylocomium splendens, Pleurozium schreberi, Ptilium 
crista-castrensis, Sphagnum spp., Tomentypnum nitens 

horsetail Equisetum spp. 

bulrush Schoenoplectus acutus (also Scirpus acutus), S. tabernaemontani (also 
Scirpus validus), Scirpus microcarpus 

nettle Urtica dioica 
northern bedstraw Galium boreale 
sweet scented bedstraw Galium triflorum 

fungi - dry dead wood − (c) 

ground fungus - puffball − (c) 

bracket fungus − (c) 

tuckahoe − (b) 

red touchwood fungus − (b) 

rock tripe − (b) 

seneca root Polygala senega 
wild sarsaparilla Aralia nudicaulis 
western dock Rumex occidentalis 

willow fungus − (c) 

showy aster Aster ciliolatus, A. puniceus 
sweet grass Hierochloe hirta ssp arctica (also H. odorata) 
common tansy Tanacetum bipinnatum 

common cattail Typha latifolia 
(a) List of traditional plant species names dervived from Golder (2005).  Associated scientific names inferred from 

common names. 
(b) Unknown species. 
(c) No data. 
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Table III-2 Traditional Plant Species Abundance Scoring Classification Based 
on Percent Species Cover and Frequency of Occurrence 

Abundance Scores by Percent Cover Class 
Very Low Low Moderate High Percent Frequency Class 

(1 to 2%) (>2 to 10%) (>10 to 20%) (>20%) 

rare (>0 to 10%) 0 0 n/a n/a 
occasional (>10 to 40%) 0 1 2 n/a 
common (>40 to 70%) 0 2 2 3 
very common (>70%) 1 3 3 4 

n/a = Not applicable 
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Table III-3 Traditional Plant Species Scores for High Ranked Ecosite Phases and Wetlands Types Within the Local 
Study Area 

Species Abundance Scores for High Ranked Ecosite Phases and Wetlands Types (a) Traditional Plant Species 
Name Scientific Name 

b1 b2 b3 b4 d1 d2 d3 e1 e2 e3 f2 

number of plots 64 21 23 20 92 138 35 10 19 11 12 

Trees (b) 
balsam fir Abies balsamea           1 1   1 2   
black poplar Populus balsamifera               2 2   2 
jack pine Pinus banksiana 4   2 4               
spruce Picea glauca, P. mariana 3 3 4 4 3 4 4 2 3 4 3 
tamarack Larix laricina                       
trembling aspen Populus tremuloides 3 4 3 2 4 4 2 4 3   2 
white birch Betula papyrifera 2 2 2 2 2 2   2 2   3 

tree subtotal 12 9 11 12 9 11 7 10 11 6 10 
Shrubs 
blueberry Vaccinium myrtilloides 3 3 3 3               

bog cranberry Oxycoccus microcarpus, Vaccinium vitis-
idaea 3 3 3 3   2           

bracted honeysuckle Lonicera involucrata                 1     
buffaloberry Shepherdia canadensis       2 1 2           
dewberry (trailing raspberry) Rubus pubescens   1       2 2   3 3 2 
green alder Alnus viridis ssp crispa, A. viridis 2 2 1 1 2 1 1         
kinnikinnik (bearberry) Arctostaphylos uva-ursi 2   1 1               
Labrador tea Ledum groenlandicum 2 1 2 2 2 2 1       1 
low-bush cranberry Viburnum edule         3 3 3 2 3 2 2 
raspberry Rubus idaeus               3   2 1 
red currant Ribes triste, R. glandulosum               2 3 2   
red-osier dogwood Cornus stolonifera               3 2 2   
river alder Alnus incana ssp tenuifolia (also A. rugosa)               2 2 2 2 
rose hip Rosa acicularis, R. woodsii   3 3 3 3 3 3 2 3 3 3 
willow Salix spp.           2   1 1 1 2 

shrub subtotal 12 13 13 15 11 17 10 15 18 17 13 
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Table III-3 Traditional Plant Species Scores for High Ranked Ecosite Phases and Wetlands Types Within the Local 
Study Area (continued) 

Golder Associates 

Species Abundance Scores for High Ranked Ecosite Phases and Wetlands Types (a) Traditional Plant Species 
Name Scientific Name 

b1 b2 b3 b4 d1 d2 d3 e1 e2 e3 f2 

Forbs 
dogwood (bunchberry) Cornus canadensis 3 3 3 3 3 3 3 2 2 2 3 
horsetail Equisetum spp.               3 3 3 3 
showy aster Aster ciliolatus, A. puniceus                   2   
stiff club moss    Lycopodium annotinum     1 1 1 1 1         
wild sarsaparilla Aralia nudicaulis   3     2 2 2 1 2 1 1 

forb subtotal 3 6 4 4 6 6 6 6 7 8 7 
Mosses 
moss various common mosses 4 3 4 4 3 4 4   3 4 4 

moss subtotal 4 3 4 4 3 4 4 0 3 4 4 

Total score 31 31 32 35 29 38 27 31 39 35 34 
(a)  Traditional plant potential abundance scores:  4 = very common with high cover; 3 = very common with low to moderate cover or common with high cover; 2 = common 

with low to moderate cover or occassional with moderate cover; 1 = occassional with low cover or very common with very low cover.  Blank cells = not recorded. 
(b) Tree species occurring in both the tree and shrub layers.  
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Table III-4 Traditional Plant Species Scores for Moderate Ranked Ecosite Phases and Wetlands Types Within the 
Local Study Area 

Species Abundance Scores for Moderate Ranked Ecosite Phases and Wetlands Types (a) Traditional Plant 
Species Name Scientific Name 

burn c1 f1 f3 h1 BTNN FTNI FTNN FTNR STNN 

number of plots 24 101 2 16 34 117 7 293 1 67 

Trees (b) 
jack pine Pinus banksiana 2 3         
spruce Picea glauca, P. mariana  4 1 4 4 4 2 3 4 3 
tamarack Larix laricina       3 3 1 2 
trembling aspen Populus tremuloides 2          
white birch Betula papyrifera   4  2     2 

tree subtotal 4 7 5 4 6 4 5 6 5 7 
Shrubs 
blueberry Vaccinium myrtilloides 2 3                 

bog cranberry Oxycoccus microcarpus, Vaccinium vitis-
idaea   3     3 3 2 3 4   

dewberry (trailing 
raspberry) Rubus pubescens     1 3             

gooseberry Ribes lacustre, Ribes oxyacanthoides, R. 
hirtellum     1               

kinnikinnik 
(bearberry) Arctostaphylos uva-ursi 1                   

Labrador tea Ledum groenlandicum 3 3     3 4 2 3 3 2 
low-bush cranberry Viburnum edule       2             
raspberry Rubus idaeus     3               
red birch (bog birch) Betula glandulosa, B. pumila             3 3 1 2 
red currant Ribes triste, R. glandulosum     3               

river alder Alnus incana ssp tenuifolia (also A. 
rugosa)     4 1           2 

rose hip Rosa acicularis, R. woodsii 2     2             
willow Salix spp. 2       2 2 2 3   3 

shrub subtotal 10 9 12 8 8 9 9 12 8 9 
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Table III-4 Traditional Plant Species Scores for Moderate Ranked Ecosite Phases and Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Species Abundance Scores for Moderate Ranked Ecosite Phases and Wetlands Types (a) Traditional Plant 
Species Name Scientific Name 

burn c1 f1 f3 h1 BTNN FTNI FTNN FTNR STNN 

Forbs 
cloudberry Rubus chamaemorus           2     3   
dogwood 
(bunchberry) Cornus canadensis 2 3   3             

horsetail Equisetum spp. 3   3 4 3 2 3 2 1 3 
forb subtotal 5 3 3 7 3 4 3 2 4 3 

Mosses 
moss various common mosses 2 4 3 4 4 4 4 4 4 4 

moss subtotal 2 4 3 4 4 4 4 4 4 4 
Total score 21 23 23 23 21 21 21 24 21 23 

(a) Traditional plant potential abundance scores:  4 = very common with high cover; 3 = very common with low to moderate cover or common with high cover; 2 = common 
with low to moderate cover or occassional with moderate cover; 1 = occassional with low cover or very common with very low cover. Blank cells = not recorded. 

(b) Tree species occurring in both the tree and shrub layers. 
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Table III-5 Traditional Plant Species Scores for Low Ranked Ecosite Phases and Wetlands Types Within the Local 
Study Area 

Species Abundance Scores for Low Ranked Ecosite Phase and Wetlands Type (a) Traditional 
Plant 

Species 
Name 

Scientific 
Name a1 g1 Me Sh BFNN BONN BTNI BTNR BTXC FONG FONS FOPN FTPN MONG SONS CC DIS 

number of plots 37 114 2 9 2 19 9 4 2 48 111 18 10 36 51 6 3 

Trees (b) 

black poplar Populus 
balsamifera                               2 2 

jack pine Pinus 
banksiana 4 1   1                           

spruce Picea glauca, 
P. mariana 2 4     4 3 4 4 3   2 2 2         

tamarack Larix laricina                     3 2 3         
trembling 
aspen 

Populus 
tremuloides     2                         2   

white birch Betula 
papyrifera                             1 2   

tree subtotal 6 5 2 1 4 3 4 4 3 0 5 4 5 0 1 6 2 
Shrubs 

blueberry Vaccinium 
myrtilloides 3 2 2                         1   

bog 
cranberry 

Oxycoccus 
microcarpus, 
Vaccinium vitis-
idaea 

3 3 2   1 3 1 3 4                 

kinnikinnik 
(bearberry) 

Arctostaphylos 
uva-ursi 2   2                             

Labrador 
tea 

Ledum 
groenlandicum 1 4   1 3 3 4 4 3   2   1   1     

raspberry Rubus idaeus       1                       2   

red birch 
(bog birch) 

Betula 
glandulosa, B. 
pumila 

          1     2 2 4 3 3   1     

red currant Ribes triste, R. 
glandulosum       1                           

red-osier 
dogwood 

Cornus 
stolonifera       1                           

river alder 
Alnus incana 
ssp tenuifolia 
(also A. rugosa) 

      2                     2     
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Table III-5 Traditional Plant Species Scores for Low Ranked Ecosite Phases and Wetlands Types Within the Local 
Study Area (continued) 

Golder Associates 

Species Abundance Scores for Low Ranked Ecosite Phase and Wetlands Type (a) Traditional 
Plant 

Species 
Name 

Scientific 
Name a1 g1 Me Sh BFNN BONN BTNI BTNR BTXC FONG FONS FOPN FTPN MONG SONS CC DIS 

rose hip Rosa acicularis, 
R. woodsii       2                           

saskatoon Amelanchier 
alnifolia       1                           

willow Salix spp.       2   2     2 1 2       4 2 2 
shrub subtotal 9 9 6 11 4 9 5 7 11 3 8 3 4 0 8 5 2 

Forbs 

cloudberry Rubus 
chamaemorus             3 2                   

common 
cattail Typha latifolia                           2       

horsetail Equisetum spp.       2 3 1       1 2     1 2 3 3 

strawberry Fragaria vesca, 
F. virginiana                               2   

forb subtotal 0 0 0 2 3 1 3 2 0 1 2 0 0 3 2 5 3 
Mosses 

moss 
various 
common 
mosses 

4 4 3 2 4 4 4 4 4 3 4 4 3   2   4 

moss subtotal 4 4 3 2 4 4 4 4 4 3 4 4 3 0 2 0 4 

Total score 19 18 11 16 15 17 16 17 18 7 19 11 12 3 13 16 11 
(a) Traditional plant potential abundance scores:  4 = very common with high cover; 3 = very common with low to moderate cover or common with high cover; 2 = common 

with low to moderate cover or occassional with moderate cover; 1 = occassional with low cover or very common with very low cover.  Blank cells = not recorded. 
(b) Tree species occurring in both the tree and shrub layers.  
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Table IV-1 Complete Plant Species List Based on 2004 and 2006 Vegetation 
Plots and Rare Plant Survey Sites in the Local Study Area 

Scientific Name Common Name Form 
Tree 
Abies balsamea balsam fir tree 
Alnus incana ssp tenuifolia (also A. rugosa) river alder tree 
Betula papyrifera white birch tree 
Larix laricina tamarack  tree 
Picea glauca white spruce tree 
Picea mariana black spruce tree 
Pinus banksiana jack pine tree 
Populus balsamifera balsam poplar tree 
Populus tremuloides aspen tree 
Salix sp. willow tree 
Shrub 
Abies balsamea balsam fir shrub 
Alnus incana ssp tenuifolia (also A. rugosa) river alder shrub 
Alnus sp. - shrub 
Alnus viridis ssp crispa green alder shrub 
Amelanchier alnifolia saskatoon  shrub 
Andromeda polifolia bog rosemary shrub 
Arctostaphylos rubra alpine bearberry shrub 
Arctostaphylos uva-ursi common bearberry shrub 
Betula glandulosa bog birch shrub 
Betula occidentalis water birch shrub 
Betula papyrifera white birch shrub 
Betula pumila dwarf birch shrub 
Betula sp. - shrub 
Cornus stolonifera red-osier dogwood shrub 
Corylus cornuta beaked hazelnut shrub 
Elaeagnus commutata silverberry shrub 
Empetrum nigrum crowberry  shrub 
Gaultheria hispidula creeping snowberry shrub 
Kalmia polifolia northern laurel shrub 
Larix laricina tamarack  shrub 
Ledum groenlandicum Labrador tea shrub 
Linnaea borealis twinflower  shrub 
Lonicera caerulea (also L. villosa) fly honeysuckle shrub 
Lonicera dioica twining honeysuckle shrub 
Lonicera involucrata bracted honeysuckle shrub 
Myrica gale sweet gale shrub 
Oxycoccus microcarpus small bog cranberry shrub 
Picea glauca white spruce shrub 
Picea mariana black spruce shrub 
Pinus banksiana jack pine shrub 
Populus balsamifera balsam poplar shrub 
Populus tremuloides aspen shrub 
Potentilla fruticosa shrubby cinquefoil shrub 
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Table IV-1 Complete Plant Species List Based on 2004 and 2006 Vegetation 
Plots and Rare Plant Survey Sites in the Local Study Area 
(continued) 

Golder Associates 

Scientific Name Common Name Form 
Prunus pensylvanica pin cherry shrub 
Prunus virginiana choke cherry shrub 
Rhamnus alnifolia alder-leaved buckthorn shrub 
Ribes glandulosum skunk currant shrub 
Ribes hudsonianum northern black currant shrub 
Ribes lacustre bristly black currant shrub 
Ribes oxyacanthoides northern gooseberry shrub 
Ribes sp. - shrub 
Ribes triste wild red currant shrub 
Rosa acicularis prickly rose shrub 
Rosa woodsii common wild rose shrub 
Rubus idaeus wild red raspberry shrub 
Salix bebbiana beaked willow shrub 
Salix candida hoary willow shrub 
Salix discolor pussy willow shrub 
Salix exigua sandbar willow shrub 
Salix glauca smooth willow shrub 
Salix lucida (also S. lasiandra) shining willow shrub 
Salix lutea yellow willow shrub 
Salix maccalliana velvet-fruited willow shrub 
Salix myrtillifolia myrtle-leaved willow shrub 
Salix pedicellaris bog willow shrub 
Salix petiolaris basket willow shrub 
Salix planifolia flat-leaved willow shrub 
Salix pyrifolia balsam willow shrub 
Salix reticulata snow willow shrub 
Salix scouleriana Scouler's willow  shrub 
Salix serissima autumn willow  shrub 
Salix sp. willow shrub 
Shepherdia canadensis Canada buffaloberry shrub 
Symphoricarpos albus snowberry  shrub 
Symphoricarpos occidentalis buckbrush shrub 
Symphoricarpos sp. - shrub 
Vaccinium caespitosum dwarf bilberry  shrub 
Vaccinium myrtilloides common blueberry  shrub 
Vaccinium uliginosum bog bilberry  shrub 
Vaccinium vitis-idaea bog cranberry  shrub 
Viburnum edule low-bush cranberry  shrub 
Forb 
Achillea millefolium common yarrow forb 
Achillea sibirica many-flowered yarrow forb 
Actaea rubra red and white baneberry forb 
Amerorchis rotundifolia (also Orchis rotundifolia) round-leaved orchid  forb 
Anemone canadensis Canada anemone  forb 
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Table IV-1 Complete Plant Species List Based on 2004 and 2006 Vegetation 
Plots and Rare Plant Survey Sites in the Local Study Area 
(continued) 

Golder Associates 

Scientific Name Common Name Form 
Anemone patens prairie crocus  forb 
Apocynum androsaemifolium spreading dogbane forb 
Aquilegia brevistyla blue columbine forb 
Aralia nudicaulis wild sarsaparilla forb 
Artemisia frigida pasture sagewort forb 
Aster brachyactis rayless aster forb 
Aster ciliolatus Lindley's aster forb 
Aster conspicuus showy aster forb 
Aster hesperius western willow aster forb 
Aster laevis smooth aster forb 
Aster puniceus purple-stemmed aster forb 
Aster sp. - forb 
Astragalus canadensis Canadian milk vetch forb 
Astragalus sp. - forb 
Barbarea orthoceras American winter cress forb 
Bidens cernua nodding beggarticks forb 
Bidens sp. - forb 
Calla palustris water arum forb 
Caltha natans floating marsh-marigold forb 
Caltha palustris marsh-marigold forb 
Calypso bulbosa Venus'-slipper  forb 
Campanula rotundifolia harebell forb 
Ceratophyllum demersum hornwort  forb 
Chrysosplenium tetrandrum green saxifrage forb 
Cicuta bulbifera bulb-bearing water-hemlock forb 
Cicuta maculata water-hemlock forb 
Cicuta sp. - forb 
Circaea alpina small enchanter's nightshade forb 
Comandra umbellata bastard toadflax forb 
Coptis trifolia goldthread  forb 
Corallorhiza striata striped coralroot forb 
Corallorhiza trifida pale coralroot forb 
Cornus canadensis bunchberry  forb 
Crepis tectorum annual hawk's-beard forb 
Cryptogramma acrostichoides parsley fern fern 
Cypripedium acaule stemless lady's-slipper  forb 
Cystopteris fragilis fragile bladder fern fern 
Delphinium glaucum tall larkspur  forb 
Diphasiastrum complanatum (also Lycopodium 
complanatum) ground-cedar  club moss 

Disporum trachycarpum fairybells forb 
Drosera anglica oblong-leaved sundew forb 
Drosera rotundifolia round-leaved sundew  forb 
Dryopteris carthusiana (also D. austriaca) narrow spinulose shield fern fern 
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Table IV-1 Complete Plant Species List Based on 2004 and 2006 Vegetation 
Plots and Rare Plant Survey Sites in the Local Study Area 
(continued) 

Golder Associates 

Scientific Name Common Name Form 
Epilobium angustifolium common fireweed        forb 
Epilobium ciliatum northern willowherb forb 
Epilobium leptophyllum narrow-leaved willowherb forb 
Epilobium palustre marsh willowherb forb 
Equisetum arvense common horsetail horsetail 
Equisetum fluviatile swamp horsetail       horsetail 
Equisetum hyemale common scouring-rush horsetail 
Equisetum pratense meadow horsetail       horsetail 
Equisetum scirpoides dwarf scouring-rush horsetail 
Equisetum sp. - horsetail 
Equisetum sylvaticum woodland horsetail       horsetail 
Erigeron sp. - forb 
Fragaria vesca woodland strawberry      forb 
Fragaria virginiana wild strawberry      forb 
Galeopsis tetrahit hemp-nettle forb 
Galium boreale northern bedstraw        forb 
Galium labradoricum Labrador bedstraw        forb 
Galium trifidum small bedstraw        forb 
Galium triflorum sweet-scented bedstraw        forb 
Gentiana sp. - forb 
Gentianopsis detonsa northern fringed gentian forb 
Geocaulon lividum northern bastard toadflax forb 
Geum aleppicum yellow avens           forb 
Geum macrophyllum large-leaved yellow avens           forb 
Geum rivale purple avens           forb 
Geum sp. - forb 
Goodyera repens lesser rattlesnake plantain forb 
Gymnocarpium dryopteris oak fern fern 
Halenia deflexa spurred gentian         forb 
Heracleum lanatum cow parsnip forb 
Hieracium umbellatum narrow-leaved hawkweed        forb 
Hippuris vulgaris common mare's-tail     forb 
Impatiens capensis spotted touch-me-not    forb 
Impatiens sp. - forb 
Lathyrus ochroleucus cream-colored vetchling       forb 
Lathyrus venosus purple peavine         forb 
Lemna minor common duckweed        forb 
Lemna sp. - forb 
Lilium philadelphicum western wood lily            forb 
Listera borealis northern twayblade       forb 
Listera cordata heart-leaved twayblade       forb 
Lotus corniculatus bird's-foot trefoil         forb 
Lycopodium annotinum stiff club-moss       club moss 
Lycopodium clavatum running club-moss club moss 
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Table IV-1 Complete Plant Species List Based on 2004 and 2006 Vegetation 
Plots and Rare Plant Survey Sites in the Local Study Area 
(continued) 

Golder Associates 

Scientific Name Common Name Form 
Lycopodium obscurum ground-pine  club moss 
Lycopodium sp. - club moss 
Lycopus uniflorus northern water-horehound forb 
Maianthemum canadense wild lily-of-the-valley  forb 
Matteuccia struthiopteris ostrich fern            fern 
Melampyrum lineare cow-wheat  forb 
Melilotus alba white sweet-clover forb 
Melilotus officinalis yellow sweet-clover forb 
Mentha arvensis wild mint            forb 
Menyanthes trifoliata buck-bean forb 
Mertensia paniculata tall lungwort forb 
Mitella nuda bishop's-cap forb 
Moehringia lateriflora blunt-leaved sandwort        forb 
Moneses uniflora one-flowered wintergreen     forb 
Monotropa uniflora Indian-pipe  forb 
Myriophyllum sp.  - forb 
Myriophyllum verticillatum water-milfoil forb 
Nymphaea tetragona white water-lily      forb 
Orthilia secunda (also Pyrola secunda) one-sided wintergreen     forb 
Parnassia palustris northern grass-of-parnassus forb 
Pedicularis labradorica Labrador lousewort       forb 
Pedicularis parviflora swamp lousewort       forb 
Petasites frigidus  - forb 
Petasites frigidus var palmatus palmate-leaved coltsfoot       forb 
Petasites frigidus var sagittatus arrow-leaved coltsfoot       forb 
Petasites frigidus var x vitifolius vine-leaved coltsfoot       forb 
Physostegia parviflora false dragonhead      forb 
Platanthera dilatata (also Habenaria dilatata) tall white bog orchid forb 

Platanthera hyperborea (also Habenaria hyperborea) northern green bog orchid forb 

Platanthera obtusata (also Habenaria obtusata) blunt-leaved bog orchid forb 
Platanthera orbiculata (also Habenaria orbiculata) round-leaved bog orchid forb 
Platanthera sp. (also Habenaria sp.) - forb 
Polygala paucifolia fringed milkwort        forb 
Polygonum amphibium water smartweed       forb 
Polygonum coccineum water smartweed       forb 
Polygonum lapathifolium pale persicaria      forb 
Polygonum sp. - forb 
Potamogeton gramineus various-leaved pondweed forb 
Potamogeton richardsonii clasping-leaf pondweed forb 
Potentilla gracilis graceful cinquefoil      forb 
Potentilla norvegica rough cinquefoil      forb 
Potentilla palustris marsh cinquefoil      forb 
Potentilla sp. - forb 
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Potentilla tridentata (also P. tridentata) three-toothed cinquefoil      forb 
Pyrola asarifolia common pink wintergreen     forb 
Pyrola chlorantha (also Pyrola virens) greenish-flowered wintergreen     forb 
Pyrola minor lesser wintergreen     forb 
Pyrola sp. - forb 
Ranunculus abortivus small-flowered buttercup forb 
Ranunculus gmelinii yellow water crowfoot forb 
Ranunculus lapponicus Lapland buttercup       forb 
Ranunculus macounii Macoun's buttercup       forb 
Ranunculus sceleratus celery-leaved buttercup forb 
Ranunculus sp. - forb 
Rhinanthus minor yellow rattle  forb 
Rorippa palustris marsh yellow cress forb 
Rubus arcticus (also R. acaulis) dwarf raspberry       forb 
Rubus chamaemorus cloudberry  forb 
Rubus pubescens dewberry  forb 
Rumex acetosa green sorrel          forb 
Rumex occidentalis western dock            forb 
Rumex orbiculatus water dock            forb 
Rumex sp. - forb 
Sarracenia purpurea pitcher-plant  forb 
Scutellaria galericulata marsh skullcap  forb 
Senecio pauperculus balsam groundsel       forb 
Silene sp. - forb 
Sium suave water parsnip         forb 
Smilacina stellata star-flowered Solomon's-seal  forb 
Smilacina trifolia three-leaved Solomon's-seal  forb 
Solidago canadensis Canada goldenrod       forb 
Solidago gigantea late goldenrod       forb 
Solidago graminifolia flat-topped goldenrod       forb 
Solidago multiradiata alpine goldenrod       forb 
Solidago simplex ssp simplex (also S. spathulata) mountain goldenrod       forb 
Sonchus arvensis perennial sow-thistle forb 
Sonchus asper prickly annual sow-thistle forb 
Sparganium angustifolium narrow-leaved bur-reed        forb 
Sparganium eurycarpum giant bur-reed        forb 
Spiranthes romanzoffiana hooded ladies'-tresses forb 
Stachys palustris marsh hedge-nettle    forb 
Stellaria longifolia long-leaved chickweed       forb 
Stellaria longipes long-stalked chickweed       forb 
Taraxacum officinale common dandelion       forb 
Thalictrum dasycarpum tall meadow rue      forb 
Thalictrum sp. - forb 
Thalictrum venulosum veiny meadow rue      forb 
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Tofieldia glutinosa sticky false asphodel forb 
Trientalis borealis northern starflower      forb 
Trifolium hybridum alsike clover          forb 
Trifolium pratense red clover          forb 
Triglochin maritima seaside arrow-grass     forb 
Typha latifolia common cattail         forb 
Urtica dioica common nettle          forb 
Utricularia intermedia flat-leaved bladderwort     forb 
Utricularia sp. - forb 
Utricularia vulgaris common bladderwort     forb 
Veronica americana American brooklime       forb 
Vicia americana wild vetch           forb 
Viola canadensis western Canada violet          forb 
Viola nephrophylla bog violet forb 
Viola renifolia kidney-leaved violet forb 
Viola sp. - forb 
Graminoid 
Agropyron sp. - grass 
Agrostis scabra rough hair grass grass 
Alopecurus aequalis short-awned foxtail grass 
Beckmannia syzigachne slough grass grass 
Bromus ciliatus fringed brome grass 
Bromus inermis ssp pumpellianus - grass 
Bromus sp. - grass 
Calamagrostis canadensis bluejoint grass 
Calamagrostis inexpansa northern reed grass grass 
Calamagrostis purpurascens purple reed grass grass 
Calamagrostis sp. - grass 
Calamagrostis stricta narrow reed grass grass 
Carex adusta browned sedge sedge 
Carex aenea silvery-flowered sedge           sedge 
Carex aquatilis water sedge sedge 
Carex atherodes awned sedge sedge 
Carex aurea golden sedge sedge 
Carex backii Back's sedge sedge 
Carex bebbii Bebb's sedge sedge 
Carex brunnescens brownish sedge sedge 
Carex canescens - sedge 
Carex capillaris hair-like sedge sedge 
Carex chordorrhiza prostrate sedge sedge 
Carex concinna beautiful sedge sedge 
Carex deweyana Dewey's sedge sedge 
Carex diandra two-stamened sedge sedge 
Carex disperma two-seeded sedge sedge 
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Carex gynocrates northern bog sedge sedge 
Carex houghtoniana sand sedge sedge 
Carex interior inland sedge sedge 
Carex lacustris lakeshore sedge sedge 
Carex lasiocarpa hairy-fruited sedge sedge 
Carex lenticularis lakeshore sedge sedge 
Carex leptalea bristle-stalked sedge sedge 
Carex limosa mud sedge sedge 
Carex norvegica Norway sedge sedge 
Carex paupercula poor sedge sedge 
Carex pseudocyperus cyperus-like sedge sedge 
Carex retrorsa turned sedge sedge 
Carex rostrata beaked sedge sedge 
Carex sartwellii Sartwell's sedge sedge 
Carex siccata hay sedge sedge 
Carex sp. - sedge 
Carex stipata awl-fruited sedge sedge 
Carex tenuiflora thin-flowered sedge sedge 
Carex trisperma three-seeded sedge sedge 
Carex utriculata small bottle sedge sedge 
Carex vaginata sheathed sedge sedge 
Cinna latifolia drooping wood-reed grass 
Cyperus sp. - sedge 
Eleocharis palustris creeping spike-rush      sedge 
Elymus sp. - grass 
Elymus trachycaulus ssp subsecundus slender wheatgrass grass 
Elymus trachycaulus ssp trachycaulus (also 
Agropyron trachycaulum) slender wheat grass grass 

Eriophorum angustifolium tall cotton grass sedge 
Eriophorum sp. - sedge 
Eriophorum vaginatum sheathed cotton grass    sedge 
Glyceria borealis northern manna grass     grass 
Glyceria grandis common tall manna grass     grass 
Glyceria sp. - grass 
Glyceria striata fowl manna grass     grass 
Hordeum jubatum foxtail barley          grass 
Juncus alpinoarticulatus alpine rush            rush 
Juncus balticus wire rush            rush 
Juncus bufonius toad rush            rush 
Juncus drummondii Drummond's rush            rush 
Juncus nodosus knotted rush            rush 
Juncus sp. - rush 
Leymus innovatus (also Elymus innovatus) hairy wild rye        grass 
Luzula sp. - rush 
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Oryzopsis asperifolia white-grained mountain rice grass      grass 
Oryzopsis pungens northern rice grass      grass 
Oryzopsis sp. - grass 
Phalaris arundinacea reed canary grass    grass 
Phragmites australis reed grass 
Poa palustris fowl bluegrass       grass 
Poa pratensis Kentucky bluegrass       grass 
Poa sp. - grass 
Schizachne purpurascens purple oat grass grass 
Schoenoplectus acutus var acutus (also Scirpus 
lacustris) - sedge 

Scirpus cyperinus wool-grass  sedge 
Scirpus hudsonianus Hudson Bay bulrush sedge 
Scirpus microcarpus small-fruited bulrush         sedge 
Scirpus sp. - sedge 
Trisetum sp. - grass 
Bryophyte 
Abietinella abietina (also Thuidium abietinum) - moss 
Amblystegium serpens - moss 
Anastrophyllum helleranum liverwort liverwort 
Aulacomnium palustre tufted moss moss 
Blepharostoma trichophyllum liverwort liverwort 
Brachythecium acuminatum - moss 
Brachythecium erythrorrhizon - moss 
Brachythecium mildeanum - moss 
Brachythecium salebrosum - moss 
Brachythecium starkei - moss 
Brachythecium turgidum - moss 
Brachythecium velutinum - moss 
Bryum caespiticium - moss 
Bryum pseudotriquetrum - moss 
Calliergon giganteum - moss 
Calliergon richardsonii - moss 
Calliergon sp. - moss 
Calypogeia sphagnicola liverwort liverwort 
Campylium chrysophyllum - moss 
Campylium polygamum - moss 
Campylium stellatum - moss 
Cephalozia lunulifolia liverwort liverwort 
Ceratodon purpureus purple horn-toothed moss moss 
Cinclidium stygium - moss 
Climacium dendroides - moss 
Dicranum acutifolium cushion moss moss 
Dicranum flagellare whip fork moss moss 
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Dicranum fragilifolium cushion moss            moss 
Dicranum fuscescens fuscous moss            moss 
Dicranum polysetum wavy dicranum moss 
Dicranum scoparium broom moss            moss 
Dicranum sp. - moss 
Dicranum undulatum wavy dicranum moss 
Drepanocladus aduncus brown moss            moss 
Eurhynchium pulchellum - moss 
Funaria hygrometrica cord moss moss 
Geocalyx graveolens liverwort liverwort 
Hamatocaulis vernicosus (also Drepanocladus 
vernicosus) brown moss            moss 

Helodium blandowii - moss 
Herzogiella turfacea - moss 
Hylocomium splendens stair-step moss            moss 
Hypnum cupressiforme - moss 
Hypnum lindbergii - moss 
Hypnum pratense - moss 
Jamesoniella autumnalis liverwort liverwort 
Lepidozia reptans liverwort liverwort 
Leptobryum pyriforme - moss 
Lophocolea heterophylla liverwort liverwort 
Lophocolea minor liverwort liverwort 
Lophozia collaris liverwort liverwort 
Lophozia longidens liverwort liverwort 
Marchantia polymorpha liverwort liverwort 
Marchantia sp. - liverwort 
Mnium sp. - moss 
Mnium spinulosum - moss 
Mylia anomala liverwort liverwort 
Oncophorus wahlenbergii mountain curved-back moss moss 
Plagiochila porelloides - moss 
Plagiomnium cuspidatum - moss 
Plagiomnium drummondii - moss 
Plagiomnium ellipticum - moss 
Plagiothecium laetum - moss 
Pleurozium schreberi Schreber's moss            moss 
Pohlia nutans copper wire moss            moss 
Pohlia wahlenbergii - moss 
Polytrichum commune common hair-cap moss 
Polytrichum juniperinum juniper hair-cap moss 
Polytrichum sp. - moss 
Polytrichum strictum slender hair-cap moss 
Pseudobryum cinclidioides - moss 
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Ptilidium ciliare liverwort liverwort 
Ptilidium pulcherrimum liverwort liverwort 
Ptilium crista-castrensis knight's plume moss            moss 
Rhizomnium pseudopunctatum - moss 
Sanionia uncinata (also Drepanocladus uncinatus) brown moss            moss 
Scapania curta liverwort liverwort 
Scapania glaucocephala liverwort liverwort 
Scapania paludicola liverwort liverwort 
Scorpidium scorpioides (also Drepanocladus 
revolvens) - moss 

Seligeria sp. - moss 
Sphagnum angustifolium peat moss moss 
Sphagnum capillifolium acute-leaved peat moss moss 
Sphagnum fuscum rusty peat moss moss 
Sphagnum magellanicum midway peat moss moss 
Sphagnum sp. - moss 
Sphagnum squarrosum squarrose peat moss moss 
Sphagnum teres thin-leafed peat moss moss 
Sphagnum warnstorfii peat moss moss 
Splachnum ampullaceum flagon-fruited splachnum moss 
Splachnum luteum yellow collar moss moss 
Splachnum rubrum red collar moss moss 
Tetraphis pellucida - moss 
Tetraplodon angustatus narrow-leaved splachnum moss 
Thuidium recognitum - moss 
Tomentypnum nitens golden moss            moss 
Tortella fragilis fragile screw moss moss 
Warnstorfia exannulata brown moss            moss 
Warnstorfia fluitans (also Drepanocladus fluitans) - moss 
Terrestrial Lichen 
Cetraria nivalis (also Flavocetraria nivalis) - lichen 
Cladina arbuscula reindeer lichen lichen 
Cladina mitis reindeer lichen lichen 
Cladina rangiferina reindeer lichen lichen 
Cladina stellaris reindeer lichen lichen 
Cladina stygia - lichen 
Cladonia acuminata - lichen 
Cladonia bellidiflora - lichen 
Cladonia borealis red pixie-cup lichen 
Cladonia botrytes - lichen 
Cladonia cariosa - lichen 
Cladonia carneola - lichen 
Cladonia cenotea - lichen 
Cladonia chlorophaea - lichen 
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Cladonia coniocraea - lichen 
Cladonia cornuta - lichen 
Cladonia crispata - lichen 
Cladonia cristatella - lichen 
Cladonia cyanipes - lichen 
Cladonia deformis - lichen 
Cladonia fimbriata - lichen 
Cladonia furcata - lichen 
Cladonia gracilis ssp gracilis - lichen 
Cladonia gracilis ssp turbinata - lichen 
Cladonia grayi - lichen 
Cladonia macilenta - lichen 
Cladonia multiformis - lichen 
Cladonia norvegica - lichen 
Cladonia phyllophora - lichen 
Cladonia pyxidata - lichen 
Cladonia scabriuscula - lichen 
Cladonia sp. - lichen 
Cladonia sulphurina - lichen 
Cladonia uncialis - lichen 
Peltigera aphthosa studded leather lichen lichen 
Peltigera canina dog lichen lichen 
Peltigera cinnamomea - lichen 
Peltigera collina - lichen 
Peltigera didactyla - lichen 
Peltigera extenuata - lichen 
Peltigera elisabethae - lichen 
Peltigera evansiana - lichen 
Peltigera kristinssonii (also Peltigera occidentalis) - lichen 
Peltigera leucophlebia - lichen 
Peltigera malacea - lichen 
Peltigera membranacea - lichen 
Peltigera neckeri - lichen 
Peltigera neopolydactyla - lichen 
Peltigera ponojensis - lichen 
Peltigera praetextata - lichen 
Peltigera rufescens - lichen 
Peltigera scabrosa - lichen 
Peltigera sp. - lichen 
Epiphyte 
Arthonia patellulata - lichen 
Arthonia vinosa - lichen 
Biatora sp. - lichen 
Biatora sphaeroides (also Mycobilimbia pilularis) - lichen 
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Biatora turgidula (also Lecidea turgidula) - lichen 
Bryoria furcellata old man's beard lichen 
Bryoria fuscescens old man's beard lichen 
Bryoria implexa old man's beard lichen 
Bryoria lanestris old man's beard lichen 
Bryoria simplicior old man's beard lichen 
Bryoria sp. - lichen 
Buellia disciformis - lichen 
Buellia schaereri - lichen 
Buellia vernicosa - lichen 
Caloplaca cerina - lichen 
Caloplaca holocarpa - lichen 
Caloplaca pinicola - lichen 
Candelaria concolor - lichen 
Candelariella lutella - lichen 
Catinaria atropurpurea - lichen 
Catinaria neuschildii - lichen 
Chaenotheca chrysocephala - lichen 
Evernia divaricata - lichen 
Evernia mesomorpha - lichen 
Evernia sp. - lichen 
Hypogymnia physodes - lichen 
Imshaugia aleurites - lichen 
Imshaugia placorodia - lichen 
Lecania cyrtella - lichen 
Lecania dubitans - lichen 
Lecanora circumborealis - lichen 
Lecanora fuscescens - lichen 
Lecanora hypoptoides - lichen 
Lecanora persimilis - lichen 
Lecanora pulicaris - lichen 
Lecanora rugosella - lichen 
Lecanora subintricata - lichen 
Lecanora symmicta - lichen 
Lecanora varia - lichen 
Lecidea albofuscescens - lichen 
Lecidea betulicola - lichen 
Lecidea nylanderi - lichen 
Lecidella elaeochroma - lichen 
Lecidella laureri - lichen 
Leptorhaphis epidermidis - lichen 
Leptorhaphis sp. - lichen 
Megaspora verrucosa (also Lecanora verrucosa) - lichen 
Melanelia exasperata - lichen 
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Melanelia fuliginosa - lichen 
Melanelia olivacea - lichen 
Melanelia septentrionalis - lichen 
Melanelia subaurifera - lichen 
Melanelia trabeculata - lichen 
Micarea adnata - lichen 
Micarea cf adnata - lichen 
Micarea sp. - lichen 
Mycobilimbia carneoalbida (also Biatora 
carneoalbida) - lichen 

Mycobilimbia microcarpa - lichen 
Mycobilimbia tetramera (also M. fusca) four-celled moss-dot lichen 
Mycocalicium subtile - lichen 
Mycoglaena myricae - lichen 
Nephroma bellum - lichen 
Ochrolechia androgyna - lichen 
Ochrolechia arborea - lichen 
Ochrolechia gowardii - lichen 
Orthotrichum obtusifolium - moss 
Parmelia sulcata - lichen 
Parmeliopsis ambigua - lichen 
Parmeliopsis hyperopta - lichen 
Phaeocalicium compressulum - lichen 
Physcia adscendens - lichen 
Physcia aipolia - lichen 
Physcia cf tenella - lichen 
Physcia stellaris - lichen 
Placynthiella icmalea - lichen 
Placynthiella uliginosa - lichen 
Pylaisiella polyantha - moss 
Pyrrhospora cinnabarina (also Lecidea cinnabarina) northern measle lichen lichen 
Ramalina dilacerata - lichen 
Ramalina pollinaria - lichen 
Ramalina sinensis - lichen 
Ramalina sp. - lichen 
Ramalina thrausta - lichen 
Rinodina metaboliza - lichen 
Rinodina orculata - lichen 
Rinodina pyrina - lichen 
Rinodina septentrionalis - lichen 
Scoliciosporum perpusillum - lichen 
Scoliciosporum umbrinum - lichen 
Stenocybe major - lichen 
Stenocybe pullatula - lichen 
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Trapeliopsis flexuosa - lichen 
Trapeliopsis granulosa - lichen 
Tuckermannopsis americana - lichen 
Tuckermannopsis sepincola - lichen 
Tuckermanopsis orbata sensu stricto - lichen 
Usnea cf scabrata - lichen 
Usnea filipendula old man's beard lichen 
Usnea hirta old man's beard lichen 
Usnea lapponica old man's beard lichen 
Usnea scabrata old man's beard lichen 
Usnea sp. - lichen 
Usnea subfloridana old man's beard lichen 
Usnea substerilis old man's beard lichen 
Vulpicida pinastri - lichen 
Xanthoria fallax - lichen 
Xylographa parallela (also X. abietina) black woodscript lichen lichen 

- = Plants with no common name. 
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PERCENT SPECIES COVER BY ECOSITE PHASE AND WETLANDS TYPES FOR 
THE LOCAL STUDY AREA  
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Local Study Area 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b2 d1 e1 f1 

Tree 

Alnus incana ssp tenuifolia (also A. rugosa) river alder       35 

Betula papyrifera white birch   + 1 25 

Picea glauca white spruce            3 +   

Populus balsamifera balsam poplar            + 36   

Populus tremuloides aspen                 65 54 6   

Shrub 

Alnus incana ssp tenuifolia (also A. rugosa) river alder   1 9 45 

Alnus viridis ssp crispa green alder   3     

Amelanchier alnifolia saskatoon  25 1     

Arctostaphylos uva-ursi common bearberry 1 +     

Betula papyrifera white birch   + P   

Cornus stolonifera red-osier dogwood   1 2   

Corylus cornuta beaked hazelnut          P     

Ledum groenlandicum Labrador tea      4 + + 

Linnaea borealis twinflower  + 6 +   

Lonicera caerulea (also L. villosa) fly honeysuckle       + +   

Lonicera dioica twining honeysuckle     + + +   

Picea glauca white spruce            2 + 2 

Populus balsamifera balsam poplar            + 1   

Populus tremuloides aspen                 4 2 2   

Rhamnus alnifolia alder-leaved buckthorn           + 1 

Ribes glandulosum skunk currant               1 

Ribes hudsonianum northern black currant           +     

Ribes lacustre bristly black currant           + 3   

Ribes oxyacanthoides northern gooseberry        + 2 + 

Ribes triste wild red currant           1 1 1 

Rosa acicularis prickly rose            15 4 8   

Rosa woodsii common wild rose              3 5   

Rubus idaeus wild red raspberry   P 3 1 

Salix discolor pussy willow            +     

Salix maccalliana velvet-fruited willow            +     

Salix sp. willow   1 3   

Shepherdia canadensis Canada buffaloberry 1 5 5   

Symphoricarpos albus snowberry                 1 + 2   

Symphoricarpos occidentalis buckbrush   +     

Symphoricarpos sp. -   +     

Vaccinium caespitosum dwarf bilberry          +     

Vaccinium myrtilloides common blueberry       20 1     

Vaccinium vitis-idaea bog cranberry         1   + 
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by Ecosite Phase (a) Scientific Name Common Name 

b2 d1 e1 f1 

Viburnum edule low-bush cranberry       2 3 8   

Forb 

Achillea millefolium common yarrow   + + + 

Actaea rubra red and white baneberry   +     

Anemone canadensis Canada anemone           +     

Apocynum androsaemifolium spreading dogbane 1       

Aralia nudicaulis wild sarsaparilla 20 4 10   

Aster ciliolatus Lindley's aster   + +   

Aster conspicuus showy aster   +     

Aster puniceus purple-stemmed aster   +     

Aster sp. -   +   + 

Astragalus canadensis Canadian milk vetch   +     

Caltha palustris marsh-marigold       + 

Campanula rotundifolia harebell   +     

Cornus canadensis bunchberry  + 7 1   
Diphasiastrum complanatum (also Lycopodium 
complanatum) ground-cedar    +     

Disporum trachycarpum fairybells   + +   

Dryopteris carthusiana (also D. austriaca) narrow spinulose shield fern         P   

Epilobium angustifolium common fireweed        + 1 +   

Equisetum arvense common horsetail + + P 25 

Equisetum pratense meadow horsetail         + +   

Equisetum sylvaticum woodland horsetail         + + 2 

Fragaria virginiana wild strawberry      + 1 +   

Galium boreale northern bedstraw        + + + + 

Galium trifidum small bedstraw          +     

Galium triflorum sweet-scented bedstraw          + + + 

Goodyera repens lesser rattlesnake plantain   +     

Hieracium umbellatum narrow-leaved hawkweed          +     

Lathyrus ochroleucus cream-colored vetchling       P +     

Lathyrus venosus purple peavine           +     

Lycopodium annotinum stiff club-moss         + P   

Maianthemum canadense wild lily-of-the-valley  + 1     

Melampyrum lineare cow-wheat    +     

Mertensia paniculata tall lungwort   +   + 

Mitella nuda bishop's-cap   + + + 

Moehringia lateriflora blunt-leaved sandwort              + 

Orthilia secunda (also Pyrola secunda) one-sided wintergreen       +     

Pedicularis labradorica Labrador lousewort         1     

Petasites frigidus var palmatus palmate-leaved coltsfoot         2 1   
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Table V-1 Percent Species Cover for Deciduous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b2 d1 e1 f1 
Platanthera orbiculata (also Habenaria 
orbiculata) round-leaved bog orchid   +     

Pyrola asarifolia common pink wintergreen       +   + 

Pyrola minor lesser wintergreen       P     

Pyrola sp. -   +     

Rubus arcticus (also R. acaulis) dwarf raspberry             + 

Rubus pubescens dewberry    2 2 1 

Smilacina stellata star-flowered Solomon's-seal    +     

Smilacina trifolia three-leaved Solomon's-seal  + +   + 

Stellaria longipes long-stalked chickweed         +     

Thalictrum dasycarpum tall meadow rue          P   

Trientalis borealis northern starflower      + 1     

Urtica dioica common nettle                + 

Veronica americana American brooklime         +     

Vicia americana wild vetch             +     

Viola canadensis western Canada violet            +   + 

Viola renifolia kidney-leaved violet   + P   

Viola sp. -   +     

  unknown forb species + +     

  unknown fern species   +     

Graminoid 

Calamagrostis canadensis bluejoint   + +   

Carex leptalea bristle-stalked sedge       1 

Cinna latifolia drooping wood-reed       1 
Elymus trachycaulus ssp trachycaulus (also 
Agropyron trachycaulum) slender wheat grass   +     

Glyceria striata fowl manna grass           + 

Leymus innovatus (also Elymus innovatus) hairy wild rye          1     

Luzula sp. -       + 

Oryzopsis asperifolia white-grained mountain rice grass      + 1     

Schizachne purpurascens purple oat grass   +     

  unknown graminoid species   1 +   

Bryophyte 

Abietinella abietina (also Thuidium abietinum) -   +     

Amblystegium serpens -       + 

Aulacomnium palustre tufted moss   +   + 

Brachythecium acuminatum -     +   

Brachythecium erythrorrhizon -   + +   

Brachythecium salebrosum - + + +   

Calliergon giganteum -       10 

Climacium dendroides -   +   + 
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Table V-1 Percent Species Cover for Deciduous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b2 d1 e1 f1 

Dicranum polysetum wavy dicranum + +     

Dicranum undulatum wavy dicranum   +     

Eurhynchium pulchellum -   + +   

Hylocomium splendens stair-step moss            + 3     

Leptobryum pyriforme -       + 

Plagiomnium cuspidatum -     + + 

Plagiomnium ellipticum -       + 

Pleurozium schreberi Schreber's moss              3     

Pohlia nutans copper wire moss                  + 

Polytrichum juniperinum juniper hair-cap   +     

Pseudobryum cinclidioides -       + 

Ptilidium ciliare liverwort   +     

Ptilium crista-castrensis knight's plume moss              1     
Sanionia uncinata (also Drepanocladus 
uncinatus) brown moss              + + + 

Tetraphis pellucida -       + 

  unknown moss species   + P   

Terrestrial Lichen 

Cladina mitis reindeer lichen   +   + 

Cladonia botrytes -   +     

Cladonia cariosa -     +   

Cladonia cenotea -   +   + 

Cladonia chlorophaea - + +     

Cladonia coniocraea - + + + + 

Cladonia cornuta -   +     

Cladonia crispata -   +     

Cladonia cristatella -   +     

Cladonia fimbriata -   + +   

Cladonia gracilis ssp turbinata -   +     

Cladonia grayi -   +     

Cladonia scabriuscula -       + 

Cladonia sp. -   +     

Peltigera aphthosa studded leather lichen   P     

Peltigera canina dog lichen   +     

Peltigera cinnamomea -   +     

Peltigera collina -   +     

Peltigera leucophlebia -   +     

Peltigera neckeri -   +     

Peltigera neopolydactyla -   +     

Peltigera praetextata -   + +   

Peltigera rufescens -   +     
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Table V-1 Percent Species Cover for Deciduous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b2 d1 e1 f1 

Peltigera sp. -   +     

Epiphyte 

Arthonia patellulata - +       
Biatora carneoalbida (also Mycobilimbia 
carneoalbida) -   +     

Biatora sp. -   +     

Biatora turgidula (also Lecidea turgidula) -   +     

Bryoria fuscescens old man's beard   +     

Caloplaca cerina - +       

Caloplaca holocarpa - + + +   

Caloplaca pinicola -   +     

Candelariella lutella -   + +   

Catinaria atropurpurea -   +     

Evernia mesomorpha - + + +   

Hypogymnia physodes -   +     

Lecania dubitans -   +     

Lecanora circumborealis -   +     

Lecanora pulicaris - +       

Lecanora rugosella - +       

Lecanora symmicta - + + +   

Lecanora varia - +       

Lecidea albofuscescens -   +     

Lecidella laureri - + +     

Melanelia septentrionalis -       + 

Melanelia subaurifera -     + + 

Micarea adnata -     +   

Mycobilimbia tetramera (also M. fusca) Four-celled moss-dot   +     

Ochrolechia arborea -   +     

Parmelia sulcata - + + + + 

Parmeliopsis ambigua -   +   + 

Parmeliopsis hyperopta -   +   + 

Physcia adscendens - + + +   

Physcia cf tenella - +       

Placynthiella icmalea -       + 

Pylaisiella polyantha - + 1 +   
Pyrrhospora cinnabarina (also Lecidea 
cinnabarina) northern measle lichen   +     

Ramalina pollinaria -   +     

Rinodina metaboliza -     +   

Rinodina pyrina -   +     

Rinodina septentrionalis - + +     
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Table V-1 Percent Species Cover for Deciduous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b2 d1 e1 f1 

Scoliciosporum perpusillum - +     + 

Usnea hirta old man's beard   +     

Usnea lapponica old man's beard   + +   

Usnea sp. - + + +   

Vulpicida pinastri - + +   + 

Xanthoria fallax -   +     
(a) 'P' indicates present (percent cover not recorded for rare plant survey sites);  '+' indicates less than 1% cover; empty 

cells indicate no presence recorded. 
- = Plants with no common name. 
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Golder Associates 

Table V-2 Percent Species Cover for Mixedwood Ecosite Phases Within the 
Local Study Area 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b1(b) b3 d2 e2 

Tree 
Abies balsamea balsam fir     +   
Betula papyrifera white birch +   1 4 
Picea glauca white spruce          1 5 18 14 
Picea mariana black spruce          3 P 1   
Pinus banksiana jack pine 8 5     
Populus balsamifera balsam poplar              1 8 
Populus tremuloides aspen                 9 10 28 24 
Salix sp. willow     +   
Shrub 
Abies balsamea balsam fir     +   
Alnus incana ssp tenuifolia (also A. 
rugosa) river alder     1 3 

Alnus sp. -       4 
Alnus viridis ssp crispa green alder 18 10 1   
Amelanchier alnifolia saskatoon  1   + 1 
Arctostaphylos rubra alpine bearberry     P   
Arctostaphylos uva-ursi common bearberry +   +   
Betula glandulosa bog birch     +   
Betula papyrifera white birch 3 1 1 1 
Cornus stolonifera red-osier dogwood     1 5 
Ledum groenlandicum Labrador tea    3 5 8 + 
Linnaea borealis twinflower  1   4 + 
Lonicera caerulea (also L. villosa) fly honeysuckle         + 2 
Lonicera dioica twining honeysuckle         +   
Oxycoccus microcarpus small bog cranberry         + 
Picea glauca white spruce          1 2 3 + 
Picea mariana black spruce          +   1   
Pinus banksiana jack pine +       
Populus balsamifera balsam poplar              + + 
Populus tremuloides aspen                 7 6 1 1 
Potentilla fruticosa shrubby cinquefoil        P P   
Prunus pensylvanica pin cherry          3       
Rhamnus alnifolia alder-leaved buckthorn           + P 
Ribes glandulosum skunk currant             + + 
Ribes lacustre bristly black currant             +   
Ribes oxyacanthoides northern gooseberry          + + 
Ribes sp. -     +   
Ribes triste wild red currant             + 1 
Rosa acicularis prickly rose            + 5 4 4 
Rosa woodsii common wild rose                1 3 
Rubus idaeus wild red raspberry     + 1 
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Table V-2 Percent Species Cover for Mixedwood Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b1(b) b3 d2 e2 
Salix bebbiana beaked willow     1   
Salix pyrifolia balsam willow              +   
Salix scouleriana Scouler's willow              P   
Salix sp. willow +   + 4 
Shepherdia canadensis Canada buffaloberry 1 P 2   
Symphoricarpos albus snowberry                     + + 
Vaccinium caespitosum dwarf bilberry            +   
Vaccinium myrtilloides common blueberry       6 10 1 + 
Vaccinium vitis-idaea bog cranberry       1 5 1   
Viburnum edule low-bush cranberry       +   3 5 
Forb 
Achillea millefolium common yarrow     + + 
Achillea sibirica many-flowered yarrow       + 
Actaea rubra red and white baneberry     +   
Agrostis scabra rough hair grass     +   
Anemone canadensis Canada anemone             +   
Anemone patens prairie crocus  P       
Aquilegia brevistyla blue columbine     P   
Aralia nudicaulis wild sarsaparilla 2   1 10 
Aster ciliolatus Lindley's aster     + + 
Aster sp. -     + + 
Astragalus canadensis Canadian milk vetch     +   
Astragalus sp. -     +   
Caltha natans floating marsh-marigold       + 
Caltha palustris marsh-marigold       + 
Calypso bulbosa Venus'-slipper      P   
Campanula rotundifolia harebell + P     
Circaea alpina small enchanter's nightshade     +   
Comandra umbellata bastard toadflax P   +   
Corallorhiza striata striped coralroot     P   
Cornus canadensis bunchberry  12 10 6 2 
Cypripedium acaule stemless lady's-slipper  P       
Diphasiastrum complanatum (also 
Lycopodium complanatum) ground-cedar  P 5     

Disporum trachycarpum fairybells     +   
Dryopteris carthusiana (also D. 
austriaca) narrow spinulose shield fern           + 

Epilobium angustifolium common fireweed        + 5 1 2 
Equisetum arvense common horsetail     + + 
Equisetum pratense meadow horsetail           + 3 
Equisetum scirpoides dwarf scouring-rush     +   
Equisetum sylvaticum woodland horsetail           + 3 
Fragaria virginiana wild strawberry          1 1 
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Table V-2 Percent Species Cover for Mixedwood Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b1(b) b3 d2 e2 
Galeopsis tetrahit hemp-nettle       + 
Galium boreale northern bedstraw          + + 1 
Galium labradoricum Labrador bedstraw              + 
Galium trifidum small bedstraw            +   
Galium triflorum sweet-scented bedstraw            + + 
Geocaulon lividum northern bastard toadflax + + +   
Goodyera repens lesser rattlesnake plantain     +   
Gymnocarpium dryopteris oak fern       + 
Hippuris vulgaris common mare's-tail         + + 
Lathyrus ochroleucus cream-colored vetchling           + + 
Lathyrus venosus purple peavine             +   
Lycopodium annotinum stiff club-moss       1   1 + 
Lycopodium clavatum running club-moss   5     
Lycopodium obscurum ground-pine  +       
Maianthemum canadense wild lily-of-the-valley  1 P 1 1 
Melampyrum lineare cow-wheat  + + P   
Melilotus alba white sweet-clover       + 
Mertensia paniculata tall lungwort     + + 
Mitella nuda bishop's-cap     + 1 
Moehringia lateriflora blunt-leaved sandwort            +   
Monotropa uniflora Indian-pipe      P   
Orthilia secunda (also Pyrola 
secunda) one-sided wintergreen         +   

Pedicularis labradorica Labrador lousewort           +   
Petasites frigidus var palmatus palmate-leaved coltsfoot         5 1 3 
Petasites frigidus var sagittatus arrow-leaved coltsfoot           P   
Petasites frigidus var x vitifolius vine-leaved coltsfoot           +   
Platanthera obtusata (also 
Habenaria obtusata) blunt-leaved bog orchid     P   

Platanthera orbiculata (also 
Habenaria orbiculata) round-leaved bog orchid P   +   

Polygala paucifolia fringed milkwort          P P   
Potentilla palustris marsh cinquefoil          +   
Potentilla tridentata (also P. 
tridentata) three-toothed cinquefoil      P       

Pyrola asarifolia common pink wintergreen         + + 
Pyrola sp. - P     + 
Ranunculus abortivus small-flowered buttercup       + 
Rubus arcticus (also R. acaulis) dwarf raspberry           P   
Rubus pubescens dewberry      1 3 
Scutellaria galericulata marsh skullcap        1 
Smilacina stellata star-flowered Solomon’s-seal      +   
Smilacina trifolia three-leaved Solomon’s-seal  P 5 +   
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Table V-2 Percent Species Cover for Mixedwood Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b1(b) b3 d2 e2 
Sonchus asper prickly annual sow-thistle     P   
Thalictrum venulosum veiny meadow rue            + 
Trientalis borealis northern starflower      4 P 1 + 
Vicia americana wild vetch               P + 
Viola canadensis western Canada violet              + + 
Viola nephrophylla bog violet       + 
Viola renifolia kidney-leaved violet     +   
Viola sp. -     +   
  unknown forb species     +   
Graminoid 
Abietinella abietina (also Thuidium 
abietinum) -     +   

Calamagrostis canadensis bluejoint     + 5 
Calamagrostis sp. -     P   
Carex aquatilis water sedge       + 
Carex sp. - +   +   
Elymus sp. -     P   
Leymus innovatus (also Elymus 
innovatus) hairy wild rye        +   + 1 

Oryzopsis asperifolia white-grained mountain rice grass     P   1   
Oryzopsis sp. -     P   
Schizachne purpurascens purple oat grass     +   
Trisetum sp. -     +   
  unknown graminoid species + 10 + 3 
Bryophyte 
Amblystegium serpens -       + 
Anastrophyllum helleranum liverwort       + 
Aulacomnium palustre tufted moss + P + + 
Brachythecium salebrosum -     + + 
Ceratodon purpureus purple horn-toothed moss     +   
Cladina arbuscula reindeer lichen     +   
Climacium dendroides -       1 
Dicranum flagellare whip fork moss     +   
Dicranum fragilifolium cushion moss                +   
Dicranum fuscescens fuscous moss                +   
Dicranum polysetum wavy dicranum 1 15 +   
Dicranum scoparium broom moss                P   
Dicranum undulatum wavy dicranum +   +   
Eurhynchium pulchellum -     + 1 
Funaria hygrometrica cord moss     +   
Herzogiella turfacea -     +   
Hylocomium splendens stair-step moss            2 25 15 P 
Hypnum pratense -     +   
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Table V-2 Percent Species Cover for Mixedwood Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b1(b) b3 d2 e2 
Jamesoniella autumnalis liverwort     + 1 
Lepidozia reptans liverwort     +   
Lophocolea minor liverwort       + 
Lophozia longidens liverwort       + 
Mnium spinulosum -     +   
Oncophorus wahlenbergii mountain curved-back moss     + + 
Plagiomnium cuspidatum -     + 1 
Plagiomnium drummondii -     +   
Plagiomnium ellipticum -       + 
Pleurozium schreberi Schreber's moss            45 25 24 + 
Pohlia nutans copper wire moss                + + 
Polytrichum juniperinum juniper hair-cap +   +   
Polytrichum sp. - +       
Polytrichum strictum slender hair-cap     +   
Ptilidium pulcherrimum liverwort     +   
Ptilium crista-castrensis knight's plume moss                1 + 
Sanionia uncinata (also 
Drepanocladus uncinatus) brown moss                + + 

Scapania glaucocephala liverwort       + 
Tomentypnum nitens golden moss                +   
Terrestrial Lichen 
Cladina mitis reindeer lichen 8   +   
Cladina rangiferina reindeer lichen +   +   
Cladina stellaris reindeer lichen 3       
Cladonia botrytes -     +   
Cladonia cariosa -     + + 
Cladonia cenotea - +   +   
Cladonia chlorophaea -     +   
Cladonia coniocraea -     + + 
Cladonia cornuta - 1   +   
Cladonia crispata -     +   
Cladonia deformis -     +   
Cladonia fimbriata -     +   
Cladonia gracilis ssp turbinata - +   +   
Cladonia macilenta -     +   
Cladonia multiformis - +   P   
Cladonia scabriuscula -     + + 
Peltigera aphthosa studded leather lichen P   +   
Peltigera canina dog lichen     +   
Peltigera collina -     +   
Peltigera elisabethae -     +   
Peltigera leucophlebia -     +   
Peltigera malacea - P       
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Table V-2 Percent Species Cover for Mixedwood Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b1(b) b3 d2 e2 
Peltigera membranacea -     +   
Peltigera neckeri -     +   
Peltigera neopolydactyla -     +   
Peltigera ponojensis -       + 
Peltigera praetextata -     +   
Peltigera sp. - +   P   
Epiphyte 
Biatora carneoalbida (also 
Mycobilimbia carneoalbida) -     +   

Bryoria fuscescens old man's beard + + + + 
Buellia disciformis -     +   
Buellia schaereri -   +   + 
Caloplaca holocarpa -   + +   
Candelariella lutella -   + +   
Catinaria atropurpurea -     +   
Chaenotheca chrysocephala -     +   
Evernia mesomorpha - 3 4 + + 
Hypogymnia physodes - + + 1 + 
Imshaugia aleurites -     +   
Lecania dubitans -     +   
Lecanora circumborealis - +   +   
Lecanora hypoptoides -     +   
Lecanora pulicaris -       + 
Lecanora subintricata -   +   + 
Lecanora symmicta - + + + + 
Lecidea nylanderi -       + 
Melanelia exasperata -     +   
Melanelia fuliginosa -     +   
Melanelia olivacea -     +   
Melanelia septentrionalis - 1     + 
Melanelia subaurifera - +   + + 
Micarea cf adnata -     +   
Ochrolechia arborea -     + + 
Orthotrichum obtusifolium -     +   
Parmelia sulcata - + + + 1 
Parmeliopsis ambigua -     + + 
Parmeliopsis hyperopta - +   +   
Phaeocalicium compressulum - +       
Physcia adscendens - + + +   
Physcia aipolia -     +   
Physcia stellaris - +   +   
Pylaisiella polyantha - +   1 1 
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Table V-2 Percent Species Cover for Mixedwood Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover 
by Ecosite Phase (a) Scientific Name Common Name 

b1(b) b3 d2 e2 

Pyrrhospora cinnabarina (also 
Lecidea cinnabarina) northern measle lichen     +   

Ramalina dilacerata - +   + + 
Ramalina sinensis - +       
Rinodina metaboliza -   + +   
Rinodina orculata - +   +   
Rinodina septentrionalis - +   +   
Scoliciosporum perpusillum - + + + + 
Scoliciosporum umbrinum - +   +   
Stenocybe pullatula - +     + 
Trapeliopsis granulosa -     +   
Tuckermannopsis americana - 4       
Tuckermannopsis sepincola - +       
Tuckermanopsis orbata sensu 
stricto - +   +   

Usnea cf scabrata -     +   
Usnea hirta old man’s beard + + + + 
Usnea lapponica old man’s beard +   +   
Usnea scabrata old man’s beard + + + + 
Usnea sp. - +   +   
Usnea subfloridana old man's beard     + + 
Usnea substerilis old man's beard     + + 
Vulpicida pinastri - +   + + 
Xanthoria fallax - +   +   
  species from the Arthonioid group     +   

(a) 'P' indicates present (percent cover not recorded for rare plant survey sites);  '+' indicates less than 1% cover; empty 
cells indicate no presence recorded. 

(b) The b1 ecosite phase occurs as both a mixedwood and coniferous site.  Mixedwood b1 plots are summarized here 
while coniferous b1 plots are summarized in Table V-3. 

- = Plants with no common name. 

.
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Golder Associates 

Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Tree 
Abies balsamea balsam fir         P         
Alnus incana ssp tenuifolia (also 
A. rugosa) river alder         +   +     

Betula papyrifera white birch       P   P     + 
Larix laricina tamarack        +       +   
Picea glauca white spruce          P   9   32 36 45   14 
Picea mariana black spruce                8 1     37 22 
Pinus banksiana jack pine 13 28 18 2 +     + P 
Populus balsamifera balsam poplar                  2 P P   1 
Populus tremuloides aspen                   +     1     + 3 
Salix sp. willow                 3 
Shrub 
Abies balsamea balsam fir         +         
Achillea millefolium common yarrow         +     + + 
Alnus incana ssp tenuifolia (also 
A. rugosa) river alder         + 6 17   2 

Alnus viridis ssp crispa green alder P P P P 1         
Amelanchier alnifolia saskatoon  1   +   +   P     
Arctostaphylos rubra alpine bearberry               P   
Arctostaphylos uva-ursi common bearberry 15 P 5         +   
Betula glandulosa bog birch               +   
Betula papyrifera white birch     +   + +     1 
Betula pumila dwarf birch       +       1   
Cornus stolonifera red-osier dogwood         + 6 1   1 
Empetrum nigrum crowberry                1   
Larix laricina tamarack                  + 
Ledum groenlandicum Labrador tea    2 + 5 75 11 P P 20 5 
Linnaea borealis twinflower    + 1   2 1 1 + 1 
Lonicera caerulea (also L. villosa) fly honeysuckle       +     +   + + + 
Lonicera dioica twining honeysuckle             +       P 
Lonicera involucrata bracted honeysuckle                 +     
Oxycoccus microcarpus small bog cranberry                   P 
Picea glauca white spruce          1 1 2   1   +   1 
Picea mariana black spruce              + + 1     1 1 
Pinus banksiana jack pine +     1           
Populus balsamifera balsam poplar                  + P 1     
Populus tremuloides aspen                 + 2 + + +   1   + 
Potentilla fruticosa shrubby cinquefoil              +     2   
Rhamnus alnifolia alder-leaved buckthorn               +   + + + 
Ribes glandulosum skunk currant                     +   P 
Ribes hudsonianum northern black currant                     +     
Ribes lacustre bristly black currant                 + + +     
Ribes oxyacanthoides northern gooseberry                  +   + 
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Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Ribes sp. -         +   +   + 
Ribes triste wild red currant           +     1 + + + + 
Rosa acicularis prickly rose                +   2 2 + + 1 
Rosa woodsii common wild rose              +     2   3 + + 
Rubus idaeus wild red raspberry         + 10 +     
Salix lucida (also S. lasiandra) shining willow                  +         
Salix myrtillifolia myrtle-leaved willow                  +     + + 
Salix reticulata snow willow                  P         
Salix sp. willow P       2   1 1 6 
Shepherdia canadensis Canada buffaloberry 2 8 4   1   + + 1 
Symphoricarpos albus snowberry                         +         
Symphoricarpos occidentalis buckbrush             + P   
Vaccinium caespitosum dwarf bilberry                      +   
Vaccinium myrtilloides common blueberry       7 3 10 + 2     + + 
Vaccinium uliginosum bog bilberry                      3   
Vaccinium vitis-idaea bog cranberry       7 3 7 P 2 P + 1 1 
Viburnum edule low-bush cranberry               3 8 2 + 1 
Forb 
Actaea rubra red and white baneberry         +         
Anemone canadensis Canada anemone                 +       + 
Anemone patens prairie crocus  +                 
Aquilegia brevistyla blue columbine         +         
Aralia nudicaulis wild sarsaparilla         3 1       
Aster ciliolatus Lindley's aster         +   +     
Aster conspicuus showy aster             +     
Aster puniceus purple-stemmed aster             +     
Aster sp. -         +     + + 
Astragalus canadensis Canadian milk vetch         P         
Calamagrostis canadensis bluejoint     +     + +     
Caltha natans floating marsh-marigold                 + 
Caltha palustris marsh-marigold             +     
Calypso bulbosa Venus’-slipper          +         
Campanula rotundifolia harebell + P +             

Circaea alpina small enchanter’s 
nightshade             +     

Comandra umbellata bastard toadflax +   +             
Coptis trifolia goldthread                  P 
Cornus canadensis bunchberry  + 9 3 + 4 P 3 + 2 
Cypripedium acaule stemless lady’s-slipper      P P           
Diphasiastrum complanatum 
(also Lycopodium complanatum) ground-cedar    + P             

Disporum trachycarpum fairybells                 + 
Dryopteris carthusiana (also D. 
austriaca) narrow spinulose shield fern              + +     

Epilobium angustifolium common fireweed        + 1 +   1 +   +   
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Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Equisetum arvense common horsetail + P + P 1 20 7 + 4 
Equisetum fluviatile swamp horsetail                     +   
Equisetum pratense meadow horsetail           +   + 1   + + 
Equisetum scirpoides dwarf scouring-rush     +   +   + + 1 
Equisetum sp. -             P     
Equisetum sylvaticum woodland horsetail         +   + + 1 7 + 3 
Fragaria vesca woodland strawberry              +         
Fragaria virginiana wild strawberry              +   + + + 
Galium boreale northern bedstraw        +       + P + + + 
Galium trifidum small bedstraw                +         
Galium triflorum sweet-scented bedstraw                + + +     
Geocaulon lividum northern bastard toadflax   3 +   +   P 1 + 
Goodyera repens lesser rattlesnake plantain         +         
Gymnocarpium dryopteris oak fern         +   +   P 
Halenia deflexa spurred gentian           +           +   
Hieracium umbellatum narrow-leaved hawkweed               +         
Lathyrus ochroleucus cream-colored vetchling         +     +         
Lilium philadelphicum western wood lily                          P   
Lycopodium annotinum stiff club-moss               + P P   + 
Lycopodium sp. - P   +             
Maianthemum canadense wild lily-of-the-valley      1 P +     P   
Melampyrum lineare cow-wheat    + +             
Mertensia paniculata tall lungwort         + 5 +   + 
Mitella nuda bishop's-cap         + 1 1 + + 
Orthilia secunda (also Pyrola 
secunda) one-sided wintergreen             +     P   

Pedicularis labradorica Labrador lousewort                     +   
Petasites frigidus -             +     
Petasites frigidus var palmatus palmate-leaved coltsfoot             + 1 P 1 1 2 
Petasites frigidus var sagittatus arrow-leaved coltsfoot               1   +     
Platanthera obtusata (also 
Habenaria obtusata) blunt-leaved bog orchid             +     

Platanthera sp. (also Habenaria 
sp.) -         +         

Potentilla tridentata (also P. 
tridentata) three-toothed cinquefoil      +                 

Pyrola asarifolia common pink wintergreen             +   +     
Pyrola chlorantha (also Pyrola 
virens) 

greenish-flowered 
wintergreen             +         

Pyrola minor lesser wintergreen             +       + 
Pyrola sp. - P   +   +   +   + 
Rubus arcticus (also R. acaulis) dwarf raspberry                   +   + 
Rubus pubescens dewberry          1 + 2   2 
Senecio pauperculus balsam groundsel                   +     
Smilacina trifolia three-leaved Solomon’s-seal + 1   P +   + + + 
Solidago canadensis Canada goldenrod                     P + 
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Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Solidago gigantea late goldenrod                   +     
Solidago graminifolia flat-topped goldenrod                     +   
Solidago simplex ssp simplex 
(also S. spathulata) mountain goldenrod                     +   

Spiranthes romanzoffiana hooded ladies’-tresses               P   
Trientalis borealis northern starflower        + +   1   + 1 + 
Trifolium pratense red clover            P               
Urtica dioica common nettle                      +     
Vicia americana wild vetch                   P         
Viola canadensis western Canada violet                  + + + +   
Viola renifolia kidney-leaved violet         +         
Viola sp. -         +       + 
  unknown forb species         +       + 
Graminoid 
Calamagrostis inexpansa northern reed grass         +         
Carex adusta browned sedge   P               
Carex brunnescens brownish sedge     P           + 
Carex canescens -         +         
Carex capillaris hair-like sedge         +         
Carex concinna beautiful sedge         +         
Carex deweyana Dewey’s sedge             +     
Carex disperma two-seeded sedge         +   6 3 2 
Carex houghtoniana sand sedge   P               
Carex norvegica Norway sedge             P     
Carex siccata hay sedge   + + +           
Carex sp. -         +     + + 
Carex tenuiflora thin-flowered sedge                 + 
Carex vaginata sheathed sedge             + 1 1 
Cinna latifolia drooping wood-reed             +     
Glyceria borealis northern manna grass             +         
Glyceria striata fowl manna grass                     + 
Juncus nodosus knotted rush                          +   
Leymus innovatus (also Elymus 
innovatus) hairy wild rye        P P +   1 1   +   

Oryzopsis asperifolia white-grained mountain rice 
grass      +   +             

Poa pratensis Kentucky bluegrass                   +     
  unknown graminoid species + 3     +   4 + 1 
Bryophyte 
Abietinella abietina (also 
Thuidium abietinum) -       P           

Amblystegium serpens -         +         
Anastrophyllum helleranum liverwort           1       
Aulacomnium palustre tufted moss         +   + + + 
Brachythecium acuminatum -         +         
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Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Brachythecium salebrosum -         +         
Campylium stellatum -                 + 
Ceratodon purpureus purple horn-toothed moss         +         
Cetraria nivalis (also 
Flavocetraria nivalis) - + +               

Cladonia acuminata -                 P 
Climacium dendroides -         +   +   + 
Dicranum acutifolium cushion moss               +   
Dicranum flagellare whip fork moss     +   + + +     
Dicranum fragilifolium cushion moss                      + +     
Dicranum polysetum wavy dicranum + 15   + +   + +   
Dicranum scoparium broom moss                    +         
Dicranum sp. -   3               
Dicranum undulatum wavy dicranum +   1   + +   + + 
Eurhynchium pulchellum -         + +     + 
Geocalyx graveolens liverwort             +     
Helodium blandowii -               + + 
Hylocomium splendens stair-step moss              P 3   15 5 30 20 20 
Hypnum pratense -                 + 
Jamesoniella autumnalis liverwort         + + +     
Lepidozia reptans liverwort             +     
Lophocolea heterophylla liverwort           + +     
Oncophorus wahlenbergii mountain curved-back moss         + + +   + 
Plagiochila porelloides -             +   + 
Plagiomnium cuspidatum -           + +     
Pleurozium schreberi Schreber's moss            2 20 31 60 28 35 41 55 42 
Pohlia nutans copper wire moss                    + + +     
Polytrichum commune common hair-cap       +       +   
Polytrichum juniperinum juniper hair-cap       + +         
Polytrichum sp. -   +               
Polytrichum strictum slender hair-cap         +     +   
Pseudobryum cinclidioides -             +     
Ptilidium ciliare liverwort         +   +     
Ptilidium pulcherrimum liverwort         + +       
Ptilium crista-castrensis knight's plume moss                + 10 7 20 7 + 2 
Rhizomnium pseudopunctatum -                 + 
Sanionia uncinata (also 
Drepanocladus uncinatus) brown moss                    +   + + + 

Seligeria sp. -               +   
Sphagnum angustifolium peat moss           P   1 6 
Sphagnum capillifolium acute-leaved peat moss                 + 
Sphagnum warnstorfii peat moss                 8 
Splachnum luteum yellow collar moss                 P 
Splachnum rubrum red collar moss                 P 
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Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Tetraphis pellucida -             +     
Tetraplodon angustatus narrow-leaved splachnum   +               
Thuidium recognitum -             +   + 
Tomentypnum nitens golden moss                    1   + + 8 
  unknown moss species +                 
Terrestrial Lichen 
Arthonia vinosa -         +         
Cladina mitis reindeer lichen 34 + 12 25 +     9 + 
Cladina rangiferina reindeer lichen 14 + 1   +     + + 
Cladina stellaris reindeer lichen 9   2 5 +     +   
Cladina stygia -               +   
Cladonia borealis red pixie-cup         +         
Cladonia botrytes - +               + 
Cladonia cariosa -   +           + + 
Cladonia carneola -     +             
Cladonia cenotea - +   +   + +   +   
Cladonia chlorophaea - +   +   +   P + + 
Cladonia coniocraea - +       + + + + 1 
Cladonia cornuta - +   +   +     + + 
Cladonia crispata - + + +   + +     + 
Cladonia cristatella - +   +             
Cladonia deformis - +   +   +         
Cladonia fimbriata - +   +   + + + + + 
Cladonia furcata -   + +         +   
Cladonia gracilis ssp turbinata - + + +   1   + + + 
Cladonia macilenta - +   +   +       + 
Cladonia multiformis -   +           + + 
Cladonia norvegica -           +       
Cladonia phyllophora -               +   
Cladonia pyxidata -               +   
Cladonia scabriuscula -         +       + 
Cladonia sp. -     P         +   
Cladonia sulphurina -           +       
Peltigera aphthosa studded leather lichen + + + + +   + + + 
Peltigera canina dog lichen         + + +     
Peltigera elisabethae -         +         
Peltigera evansiana -             P     
Peltigera kristinssonii (also 
Peltigera occidentalis) -             +     

Peltigera leucophlebia -             +   + 
Peltigera malacea - 3   +         +   
Peltigera neckeri -               +   
Peltigera neopolydactyla -   +   +       P + 
Peltigera rufescens -               +   
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Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Epiphyte 
Biatora carneoalbida (also 
Mycobilimbia carneoalbida) -         +   P     

Biatora sphaeroides (also 
Mycobilimbia pilularis) -         +         

Bryoria furcellata old man's beard         +         
Bryoria fuscescens old man's beard +   + + + + + + + 
Bryoria lanestris old man's beard +             +   
Bryoria simplicior old man's beard     +             
Buellia vernicosa -                 + 
Caloplaca holocarpa -             P + + 
Candelaria concolor -               +   
Candelariella lutella -               + + 
Evernia divaricata -               +   
Evernia mesomorpha - + + 20 5 + + 1 1 + 
Evernia sp. -                 + 
Hypogymnia physodes - + + + + + + 1 2 + 
Imshaugia aleurites -     +   +     +   
Imshaugia placorodia - +                 
Lecania cyrtella - +                 
Lecania dubitans -             P     
Lecanora circumborealis - +   +       + + + 
Lecanora fuscescens - +             +   
Lecanora hypoptoides -   +               
Lecanora persimilis - +                 
Lecanora pulicaris - + + + +       + + 
Lecanora subintricata -             +     
Lecanora symmicta - +     + + + + + + 
Lecanora varia -             +     
Lecidea betulicola -           +       
Lecidea nylanderi -                 + 
Lecidella elaeochroma -         +   +     
Leptorhaphis epidermidis -                 + 
Megaspora verrucosa (also 
Lecanora verrucosa) -                 + 

Melanelia exasperata -         +         
Melanelia septentrionalis -       +           
Melanelia subaurifera -       + +   + + + 
Melanelia trabeculata -                 + 
Micarea adnata -           + +     
Micarea cf adnata -               +   
Micarea sp. - +                 
Mycobilimbia microcarpa -         +         
Mycobilimbia tetramera (also M. 
fusca) four-celled moss-dot             P     
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Table V-3 Percent Species Cover for Coniferous Ecosite Phases Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Ecosite Phase (a) 
Scientific Name Common Name 

a1 b1(b) b4 c1 d3 e3 f3 g1 h1 

Ochrolechia arborea -         +   + + + 
Ochrolechia gowardii -             +     
Parmelia sulcata - + + + + + + + + 1 
Parmeliopsis ambigua - +   +   +     +   
Parmeliopsis hyperopta - +   +   +         
Phaeocalicium compressulum -         +         
Physcia adscendens -       +         + 
Physcia stellaris -       +         + 
Placynthiella uliginosa - +                 
Pylaisiella polyantha -         +         
Pyrrhospora cinnabarina (also 
Lecidea cinnabarina) northern measle lichen         +   +   + 

Ramalina dilacerata - +     + +   +   + 
Ramalina pollinaria -         +         
Ramalina sinensis -       +           
Ramalina thrausta -           +       
Rinodina metaboliza -               + + 
Rinodina septentrionalis -         +         
Scoliciosporum perpusillum - +   + + +   + + + 
Scoliciosporum umbrinum - +                 
Stenocybe pullatula -                 + 
Trapeliopsis flexuosa - +               P 
Trapeliopsis granulosa - +                 
Tuckermannopsis americana - +   + +     + + 1 
Tuckermannopsis sepincola - +     +       +   
Tuckermanopsis orbata sensu 
stricto - +     +     + + + 

Usnea filipendula old man's beard             +     
Usnea hirta old man's beard +   + + + + + + + 
Usnea lapponica old man's beard +       +   + + + 
Usnea scabrata old man's beard +   +   +   + + + 
Usnea sp. - + +     +   +   + 
Usnea subfloridana old man's beard     +   + + + + + 
Usnea substerilis old man's beard +   +   +       + 
Vulpicida pinastri - +   + + + + + + + 
Xanthoria fallax - + +   + +     +   

  species from the Arthonioid 
group +     +   +   + + 

(a) 'P' indicates present (percent cover not recorded for rare plant survey sites);  '+' indicates less than 1% cover; empty 
cells indicate no presence recorded. 

(b) The b1 ecosite phase occurs as both a mixedwood and coniferous site.  Coniferous b1 plots are summarized here 
while deciduous b1 plots are summarized in Table V-2. 

- = Plants with no common name. 



Suncor Energy Inc. V-22 Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 
  July 2007 
 

Golder Associates 

Table V-4 Percent Species Cover for Non-Forested Upland Vegetation Types 
Within the Local Study Area 

Percent Species Cover by 
Vegetation Type (a) Scientific Name Common Name 

BUu Me Sh ShEs(b) 

Trees 
Picea glauca white spruce              P   
Shrubs 
Alnus incana ssp tenuifolia (also A. rugosa) river alder   P 9   
Amelanchier alnifolia saskatoon        13 
Arctostaphylos uva-ursi common bearberry     P P 
Betula papyrifera white birch   1     
Betula pumila dwarf birch     P   
Cornus stolonifera red-osier dogwood     15   
Corylus cornuta beaked hazelnut          P     
Elaeagnus commutata silverberry        P 
Linnaea borealis twinflower      P   
Picea glauca white spruce          +   +   
Populus balsamifera balsam poplar          5   +   
Populus tremuloides aspen                 10     1 
Potentilla fruticosa shrubby cinquefoil      P       
Prunus virginiana choke cherry                P 
Ribes oxyacanthoides northern gooseberry          +   
Ribes triste wild red currant             1   
Rosa acicularis prickly rose                + 7 
Rosa woodsii common wild rose            +   5   
Rubus idaeus wild red raspberry   3 14   
Salix exigua sandbar willow   P     
Salix lucida (also S. lasiandra) shining willow              3   
Salix lutea yellow willow              10   
Salix myrtillifolia myrtle-leaved willow              P   
Salix petiolaris basket willow            P     
Salix planifolia flat-leaved willow              4   
Salix sp. willow 15 P P   
Shepherdia canadensis Canada buffaloberry 5   P   
Symphoricarpos albus snowberry                       6 
Viburnum edule low-bush cranberry           +   
Forbs 
Achillea millefolium common yarrow 2 P 1   
Achillea sibirica many-flowered yarrow     +   
Anemone canadensis Canada anemone           P +   
Apocynum androsaemifolium spreading dogbane       1 
Aralia nudicaulis wild sarsaparilla     1   
Artemisia frigida pasture sagewort       15 
Aster ciliolatus Lindley's aster     + P 
Aster laevis smooth aster       + 
Aster puniceus purple-stemmed aster   +     
Astragalus canadensis Canadian milk vetch   P     
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Table V-4 Percent Species Cover for Non-Forested Upland Vegetation Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Vegetation Type (a) Scientific Name Common Name 

BUu Me Sh ShEs(b) 

Barbarea orthoceras American winter cress   P     
Cicuta maculata water-hemlock   1     
Cornus canadensis bunchberry  4   P   
Delphinium glaucum tall larkspur            P   
Dryopteris carthusiana (also D. austriaca) narrow spinulose shield fern         +   
Epilobium angustifolium common fireweed        4 P 8   
Equisetum arvense common horsetail 4 P 15   
Equisetum fluviatile swamp horsetail         1     
Equisetum pratense meadow horsetail           3   
Equisetum sylvaticum woodland horsetail         1     
Fragaria virginiana wild strawberry      P   1   
Galeopsis tetrahit hemp-nettle   P     
Galium boreale northern bedstraw        2     + 
Galium trifidum small bedstraw          1     
Gentianopsis detonsa northern fringed gentian   P     
Gentiana sp. -     +   
Geum aleppicum yellow avens               +   
Geum macrophyllum large-leaved yellow avens       P   
Geum rivale purple avens             P +   
Geum sp. -   P     
Heracleum lanatum cow parsnip     +   
Hieracium umbellatum narrow-leaved hawkweed        +   +   
Impatiens sp. -     +   
Lathyrus venosus purple peavine             +   
Matteuccia struthiopteris ostrich fern                P   
Mentha arvensis wild mint                +   
Mertensia paniculata tall lungwort 1   3   
Mitella nuda bishop's-cap +   +   
Petasites frigidus var palmatus palmate-leaved coltsfoot       2       
Physostegia parviflora false dragonhead          P   
Platanthera hyperborea (also Habenaria 
hyperborea) northern green bog orchid   P     

Polygonum amphibium water smartweed           +   
Polygala paucifolia fringed milkwort            P   
Potentilla sp. -   1     
Ranunculus macounii Macoun's buttercup           +   
Rubus arcticus (also R. acaulis) dwarf raspberry         +     
Rubus pubescens dewberry  +   P   
Rumex occidentalis western dock              +     
Rumex sp. -   P P   
Scutellaria galericulata marsh skullcap      P   
Sium suave water parsnip           +     
Smilacina stellata star-flowered Solomon's-seal        + 
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Table V-4 Percent Species Cover for Non-Forested Upland Vegetation Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Vegetation Type (a) Scientific Name Common Name 

BUu Me Sh ShEs(b) 

Solidago canadensis Canada goldenrod           1   
Sonchus arvensis perennial sow-thistle   P +   
Stachys palustris marsh hedge-nettle      1 +   
Stellaria longipes long-stalked chickweed           +   
Taraxacum officinale common dandelion         + +   
Thalictrum venulosum veiny meadow rue          3   
Typha latifolia common cattail           + P   
Urtica dioica common nettle            P +   
Vicia americana wild vetch           1 P + + 
Viola renifolia kidney-leaved violet +       
  unknown forb species   1   + 
Graminoids 
Agrostis scabra rough hair grass   1     
Agropyron sp. -   P     
Beckmannia syzigachne slough grass   + P   
Bromus ciliatus fringed brome     +   
Calamagrostis canadensis bluejoint   40 7   
Calamagrostis purpurascens purple reed grass     +   
Carex aquatilis water sedge     +   
Carex atherodes awned sedge   30 2   
Carex bebbii Bebb's sedge   + P   
Carex brunnescens brownish sedge   5     
Carex retrorsa turned sedge   + P   
Carex siccata hay sedge 2     1 
Carex sp. -     P   
Carex utriculata small bottle sedge   2 P   
Eleocharis palustris creeping spike-rush          P   
Elymus trachycaulus ssp subsecundus slender wheatgrass       2 
Elymus trachycaulus ssp trachycaulus (also 
Agropyron trachycaulum) slender wheat grass     +   

Glyceria borealis northern manna grass       P     
Glyceria grandis common tall manna grass    5     
Juncus nodosus knotted rush       P   
Leymus innovatus (also Elymus innovatus) hairy wild rye            P   
Phalaris arundinacea reed canary grass      P     
Phragmites australis reed   P     
Poa palustris fowl bluegrass      +   
Scirpus cyperinus wool-grass    2 P   
Scirpus microcarpus small-fruited bulrush      +   
  unknown graminoid species 28       
Bryophytes 
Ceratodon purpureus purple horn-toothed moss 40       
Drepanocladus aduncus brown moss    5     
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Table V-4 Percent Species Cover for Non-Forested Upland Vegetation Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Vegetation Type (a) Scientific Name Common Name 

BUu Me Sh ShEs(b) 

Hylocomium splendens stair-step moss     P    
Marchantia polymorpha liverwort +       
Mnium sp. -     +   
Plagiomnium cuspidatum -     +   
Plagiothecium laetum -     +   
Polytrichum juniperinum juniper hair-cap 1       
Lichens 
Cladina rangiferina reindeer lichen     P   
Peltigera canina dog lichen +       
Epiphytes 
Hypogymnia physodes -     +   
Parmelia sulcata -     +   
Usnea sp. -     +   
Vulpicida pinastri -     +   

(a) 'P' indicates present (percent cover not recorded for rare plant survey sites);  '+' indicates less than 1% cover; empty 
cells indicate no presence recorded. 

(b) ShEs = shrubby escarpment vegetation type (not a mappable unit at the scale of the local study area). 
- = Plants with no common name. 
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Golder Associates 

Table V-5 Percent Species Cover for Forested and Wooded Wetlands Types 
Within the Local Study Area 

Percent Species Cover by 
Wetlands Type (a) Scientific Name Common Name 

BTNN FFNN FTNN STNN 

Tree 
Betula papyrifera white birch       7 
Larix laricina tamarack  +   5 2 
Picea glauca white spruce              1 7 
Picea mariana black spruce          9 80 10 3 
Pinus banksiana jack pine +       
Salix sp. willow     1   
Shrub 
Alnus incana ssp tenuifolia (also A. 
rugosa) river alder +   + 8 

Arctostaphylos rubra alpine bearberry 1   +   
Arctostaphylos uva-ursi common bearberry +   +   
Betula glandulosa bog birch     +   
Betula papyrifera white birch     + + 
Betula pumila dwarf birch +   3   
Betula sp. -       P 
Cornus stolonifera red-osier dogwood     + P 
Empetrum nigrum crowberry  P     + 
Gaultheria hispidula creeping snowberry           +   
Kalmia polifolia northern laurel          P       
Larix laricina tamarack  1   4 2 
Ledum groenlandicum Labrador tea    32 1 20 32 
Linnaea borealis twinflower  +   + P 
Lonicera caerulea (also L. villosa) fly honeysuckle     +   1 + 
Oxycoccus microcarpus small bog cranberry   2   1 1 
Picea glauca white spruce              + 1 
Picea mariana black spruce          15   4 1 
Potentilla fruticosa shrubby cinquefoil      1   +   
Rhamnus alnifolia alder-leaved buckthorn       +   + + 
Ribes hudsonianum northern black currant               P 
Ribes oxyacanthoides northern gooseberry            + 
Ribes sp. -       P 
Ribes triste wild red currant             + 1 
Rosa acicularis prickly rose              +     
Rosa woodsii common wild rose            +   +   
Rubus idaeus wild red raspberry       + 
Salix bebbiana beaked willow     1   
Salix lucida (also S. lasiandra) shining willow          +       
Salix maccalliana velvet-fruited willow          +       
Salix myrtillifolia myrtle-leaved willow          1   P + 
Salix planifolia flat-leaved willow          +     + 
Salix reticulata snow willow          P       
Salix serissima autumn willow                + 
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Table V-5 Percent Species Cover for Forested and Wooded Wetlands Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Wetlands Type (a) Scientific Name Common Name 

BTNN FFNN FTNN STNN 

Salix sp. Willow + + 2 4 
Vaccinium caespitosum dwarf bilberry            +   
Vaccinium myrtilloides common blueberry           +   
Vaccinium uliginosum bog bilberry        +       
Vaccinium vitis-idaea bog cranberry       3 + 3 2 
Viburnum edule low-bush cranberry           + P 
Forb 
Achillea millefolium common yarrow +   + P 
Amerorchis rotundifolia (also Orchis 
rotundifolia) round-leaved orchid              + P 

Aralia nudicaulis wild sarsaparilla       P 
Aster ciliolatus Lindley’s aster       P 
Aster hesperius western willow aster       + 
Aster puniceus purple-stemmed aster       P 
Aster sp. -     +   
Calla palustris water arum       P 
Caltha palustris marsh-marigold     + 2 
Comandra umbellata bastard toadflax P       
Corallorhiza trifida pale coralroot     +   
Cornus canadensis bunchberry    1 + + 
Disporum trachycarpum fairybells     P   
Drosera rotundifolia round-leaved sundew          +   + + 
Epilobium angustifolium common fireweed        +   + + 
Epilobium palustre marsh willowherb       + 
Equisetum arvense common horsetail 2   2 5 
Equisetum fluviatile swamp horsetail           + P 
Equisetum hyemale common scouring-rush     +   
Equisetum pratense meadow horsetail       +   P + 
Equisetum scirpoides dwarf scouring-rush +   + P 
Equisetum sylvaticum woodland horsetail       +   2   
Fragaria virginiana wild strawberry          + P 
Galium boreale northern bedstraw        +   +   
Galium labradoricum Labrador bedstraw            + P 
Galium trifidum small bedstraw              P 
Galium triflorum sweet-scented bedstraw            + + 
Geocaulon lividum northern bastard toadflax     + + 
Gymnocarpium dryopteris oak fern       P 
Halenia deflexa spurred gentian         +       
Impatiens sp. -       + 
Listera borealis northern twayblade             P 
Listera cordata heart-leaved twayblade           P   
Maianthemum canadense wild lily-of-the-valley  +   + P 
Mertensia paniculata tall lungwort     +   
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Table V-5 Percent Species Cover for Forested and Wooded Wetlands Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Wetlands Type (a) Scientific Name Common Name 

BTNN FFNN FTNN STNN 

Mitella nuda bishop’s-cap + 1 + + 
Moneses uniflora one-flowered wintergreen       + + + 
Orthilia secunda (also Pyrola secunda) one-sided wintergreen     +   + + 
Petasites frigidus var palmatus palmate-leaved coltsfoot       +   + + 
Petasites frigidus var sagittatus arrow-leaved coltsfoot           + + 
Petasites frigidus var x vitifolius vine-leaved coltsfoot       + + +   
Platanthera �yperborean (also 
Habenaria �yperborean) northern green bog orchid     +   

Platanthera obtusata (also Habenaria 
obtusata) blunt-leaved bog orchid     + P 

Platanthera orbiculata (also Habenaria 
orbiculata) round-leaved bog orchid     P P 

Polygala paucifolia fringed milkwort            P   
Potentilla palustris marsh cinquefoil          + P 
Pyrola asarifolia common pink wintergreen           + 
Ranunculus lapponicus Lapland buttercup             + 
Rubus arcticus (also R. acaulis) dwarf raspberry       +   + + 
Rubus chamaemorus cloudberry  1       
Rubus pubescens dewberry      1 + 
Smilacina trifolia three-leaved Solomon’s-seal  1   1 + 
Solidago graminifolia flat-topped goldenrod       +       
Solidago multiradiata alpine goldenrod       +       
Spiranthes romanzoffiana hooded ladies’-tresses P   +   
Stellaria longipes long-stalked chickweed           +   
Trientalis borealis northern starflower          + + 
Typha latifolia common cattail             P   
Viola canadensis western Canada violet          P       
Viola sp. -     +   
  unknown forb species     +   
Graminoid 
Agropyron sp. -       P 
Calamagrostis canadensis bluejoint +   3 7 
Calamagrostis inexpansa northern reed grass       P 
Calamagrostis sp. -     +   
Carex aquatilis water sedge +   3 P 
Carex atherodes awned sedge     P   
Carex brunnescens brownish sedge P       
Carex canescens -     + P 
Carex capillaris hair-like sedge     P   
Carex chordorrhiza prostrate sedge     +   
Carex deweyana Dewey's sedge +   2   
Carex diandra two-stamened sedge     P   
Carex disperma two-seeded sedge   15 2 1 
Carex gynocrates northern bog sedge +   1 P 
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Table V-5 Percent Species Cover for Forested and Wooded Wetlands Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Wetlands Type (a) Scientific Name Common Name 

BTNN FFNN FTNN STNN 

Carex lenticularis - P       
Carex leptalea bristle-stalked sedge     +   
Carex limosa mud sedge     + + 
Carex paupercula -     P   
Carex sp. -     2 + 
Carex tenuiflora thin-flowered sedge     + + 
Carex trisperma three-seeded sedge       P 
Carex vaginata sheathed sedge + 15 + + 
Elymus trachycaulus ssp trachycaulus 
(also Agropyron trachycaulum) slender wheat grass       + 

Eriophorum vaginatum sheathed cotton grass    P       
Glyceria striata fowl manna grass           + 
Juncus balticus wire rush            +   +   
Juncus bufonius toad rush                +   
Leymus innovatus (also Elymus 
innovatus) hairy wild rye            P   

Oryzopsis asperifolia white-grained mountain rice grass          +   
  unknown graminoid species +   + P 
Bryophyte 
Abietinella abietina (also Thuidium 
abietinum) - P       

Amblystegium serpens -       + 
Aulacomnium palustre tufted moss +   2 2 
Blepharostoma trichophyllum liverwort +       
Brachythecium salebrosum -       + 
Brachythecium starkei -       + 
Bryum pseudotriquetrum -     + + 
Calliergon giganteum -       P 
Calliergon richardsonii - +   + 2 
Calliergon sp. -       P 
Calypogeia sphagnicola liverwort +       
Cephalozia lunulifolia liverwort P       
Cinclidium stygium -       P 
Climacium dendroides -     + 1 
Dicranum flagellare whip fork moss       + 
Dicranum fragilifolium cushion moss                + + 
Dicranum fuscescens fuscous moss            +       
Dicranum polysetum wavy dicranum +     + 
Dicranum sp. -       + 
Dicranum undulatum wavy dicranum 1   1 + 
Eurhynchium pulchellum -     +   
Helodium blandowii -     3 + 
Hylocomium splendens stair-step moss            10   12 P 
Hypnum cupressiforme -     1   



Suncor Energy Inc. V-30 Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 
  July 2007 
 

Table V-5 Percent Species Cover for Forested and Wooded Wetlands Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Wetlands Type (a) Scientific Name Common Name 

BTNN FFNN FTNN STNN 

Hypnum pratense -       + 
Jamesoniella autumnalis liverwort       + 
Leptobryum pyriforme - 2     + 
Lophozia collaris liverwort P       
Marchantia sp. -     +   
Mylia anomala liverwort +       
Plagiochila porelloides -     + 2 
Plagiomnium cuspidatum -     +   
Plagiomnium ellipticum - +   1   
Pleurozium schreberi Schreber's moss            34 + 9 15 
Pohlia nutans copper wire moss            +     P 
Pohlia wahlenbergii -   5     
Polytrichum commune common hair-cap +       
Polytrichum juniperinum juniper hair-cap +       
Polytrichum sp. - 2   +   
Polytrichum strictum slender hair-cap + + 1 + 
Pseudobryum cinclidioides -       + 
Ptilium crista-castrensis knight's plume moss              + + + 
Rhizomnium pseudopunctatum - +     + 
Scapania curta liverwort +       
Scapania paludicola liverwort P       
Scorpidium scorpioides (also 
Drepanocladus revolvens) -     +   

Sphagnum angustifolium peat moss 4   8 P 
Sphagnum capillifolium acute-leaved peat moss 3   2 20 
Sphagnum fuscum rusty peat moss 8   1   
Sphagnum magellanicum midway peat moss +       
Sphagnum sp. - 5   + P 
Sphagnum squarrosum squarrose peat moss +       
Sphagnum teres thin-leafed peat moss       + 
Sphagnum warnstorfii peat moss 7 80 9 1 
Splachnum ampullaceum flagon-fruited splachnum +       
Splachnum luteum yellow collar moss P       
Tomentypnum nitens golden moss            7   19 + 
Warnstorfia exannulata brown moss                +   
Warnstorfia fluitans (also 
Drepanocladus fluitans) - P     + 

  unknown moss species     +   
Terrestrial Lichen 
Cladina mitis reindeer lichen 6   1 + 
Cladina rangiferina reindeer lichen 2   +   
Cladina stellaris reindeer lichen 1       
Cladonia bellidiflora -     +   
Cladonia borealis red pixie-cup +       
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Table V-5 Percent Species Cover for Forested and Wooded Wetlands Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Wetlands Type (a) Scientific Name Common Name 

BTNN FFNN FTNN STNN 

Cladonia botrytes -   + +   
Cladonia cenotea - + + + + 
Cladonia chlorophaea - +   +   
Cladonia coniocraea -   + + + 
Cladonia cornuta - +   +   
Cladonia crispata - +   +   
Cladonia cristatella - +   +   
Cladonia cyanipes -       + 
Cladonia deformis - +       
Cladonia fimbriata - + + + + 
Cladonia gracilis ssp gracilis - +       
Cladonia gracilis ssp turbinata - +   1 P 
Cladonia grayi - +       
Cladonia pyxidata -     +   
Cladonia scabriuscula -   + +   
Cladonia uncialis - +   +   
Peltigera aphthosa studded leather lichen + + +   
Peltigera canina dog lichen     +   
Peltigera collina -     +   
Peltigera extenuata -     + P 
Peltigera kristinssonii (also Peltigera 
occidentalis) -     +   

Peltigera leucophlebia -   + +   
Peltigera malacea -     +   
Peltigera praetextata -     +   
Epiphyte 
Biatora turgidula (also Lecidea 
turgidula) - +       

Bryoria furcellata old man's beard +   +   
Bryoria fuscescens old man's beard 1 + + + 
Bryoria lanestris old man's beard +       
Bryoria sp. -     +   
Buellia schaereri -     +   
Catinaria neuschildii -       + 
Evernia mesomorpha - 7   + + 
Hypogymnia physodes - 2   + + 
Imshaugia aleurites - +   +   
Lecania cyrtella - +       
Lecanora circumborealis - 1   +   
Lecanora fuscescens - +       
Lecanora pulicaris - +   +   
Lecanora rugosella - +       
Lecanora subintricata - +     + 
Lecanora symmicta - +   + + 
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Table V-5 Percent Species Cover for Forested and Wooded Wetlands Types 
Within the Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
Wetlands Type (a) Scientific Name Common Name 

BTNN FFNN FTNN STNN 

Lecidella elaeochroma - +       
Melanelia subaurifera -     + + 
Micarea cf adnata -     +   
Nephroma bellum -     +   
Ochrolechia androgyna -       + 
Ochrolechia arborea - +       
Parmelia sulcata - + + + + 
Parmeliopsis ambigua - +   + + 
Parmeliopsis hyperopta - +       
Pyrrhospora cinnabarina (also Lecidea 
cinnabarina) northern measle lichen     +   

Ramalina dilacerata -     + + 
Ramalina sp. -     +   
Rinodina metaboliza -     +   
Rinodina septentrionalis - +       
Scoliciosporum perpusillum - +   + + 
Scoliciosporum umbrinum -     +   
Stenocybe major -       + 
Tuckermannopsis americana - +   + + 
Tuckermannopsis sepincola - +   +   
Tuckermanopsis orbata sensu stricto - +   + + 
Usnea hirta old man's beard 1   + + 
Usnea lapponica old man's beard +   + + 
Usnea scabrata old man's beard +   +   
Usnea sp. - +   +   
Usnea subfloridana old man's beard     + + 
Usnea substerilis old man's beard +   + + 
Vulpicida pinastri - +   + + 
Xanthoria fallax -     +   
Xylographa parallela (also X. abietina) black woodscript lichen     +   
  species from the Arthonioid group +   + + 

(a) 'P' indicates present (percent cover not recorded for rare plant survey sites);  '+' indicates less than 1% cover; empty 
cells indicate no presence recorded. 

- = Plants with no common name. 
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Golder Associates 

Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Tree 
Betula papyrifera white birch           1   
Larix laricina tamarack      1 P   +   
Picea glauca white spruce                   +   
Picea mariana black spruce             +     +   
Populus tremuloides aspen                           1   
Salix sp. willow           14   
Shrub 
Alnus incana ssp tenuifolia 
(also A. rugosa) river alder   P +   + 9   

Alnus viridis ssp crispa green alder         P     
Andromeda polifolia bog rosemary     2         
Betula glandulosa bog birch P P 1         
Betula occidentalis water birch         P +   
Betula papyrifera white birch   P +   P 3   
Betula pumila dwarf birch   + 21 5   5   

Cornus stolonifera red-osier 
dogwood     1   + 2   

Kalmia polifolia northern laurel           + 2       
Larix laricina tamarack    P 3 +   +   

Ledum groenlandicum common 
Labrador tea        3     +   

Linnaea borealis twinflower      +         
Lonicera caerulea (also L. 
villosa) fly honeysuckle        +     +   

Lonicera dioica twining 
honeysuckle               +   

Myrica gale sweet gale               4         

Oxycoccus microcarpus small bog 
cranberry     P +         

Picea glauca white spruce                   1   
Picea mariana black spruce           P +   P +   
Populus balsamifera balsam poplar        P   +   P     
Populus tremuloides aspen                 P         +   

Potentilla fruticosa shrubby 
cinquefoil P   +         

Rhamnus alnifolia alder-leaved 
buckthorn     3     3   

Ribes glandulosum skunk currant           +   

Ribes hudsonianum northern black 
currant         P +   

Ribes lacustre bristly black 
currant   P +     +   

Ribes oxyacanthoides northern 
gooseberry         P 1   

Ribes sp. -     +     P   
Ribes triste wild red currant     +   + +   
Rosa acicularis prickly rose               +     +   
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Rosa woodsii common wild 
rose                      +   

Rubus idaeus wild red 
raspberry   P +   P 1   

Salix bebbiana beaked willow           P   
Salix candida hoary willow             +         
Salix discolor pussy willow                   +   
Salix exigua sandbar willow   P     P     
Salix glauca smooth willow          P     P 3   
Salix lucida (also S. 
lasiandra) shining willow                 P +   

Salix lutea yellow willow                   1   

Salix maccalliana velvet-fruited 
willow                  P     

Salix pedicellaris bog willow              6         
Salix planifolia flat-leaved willow     P +         
Salix serissima autumn willow                +     
Salix sp. willow P 13 4   3 12   

Shepherdia canadensis Canada 
buffaloberry         P +   

Symphoricarpos albus snowberry                        P   

Vaccinium myrtilloides common 
blueberry           +     +   

Vaccinium vitis-idaea bog cranberry          +     +   

Viburnum edule low-bush 
cranberry                 +   

Forb 
Achillea millefolium common yarrow         + +   
Amerorchis rotundifolia 
(also Orchis rotundifolia) 

round-leaved 
orchid              P         

Anemone canadensis Canada 
anemone           P       P   

Aster ciliolatus Lindley's aster         P     
Aster conspicuus showy aster P             

Aster puniceus purple-stemmed 
aster   P +   + +   

Aster sp. -           +   

Astragalus canadensis Canadian milk 
vetch           +   

Barbarea orthoceras American winter 
cress         +     

Bidens cernua nodding 
beggarticks         +     

Bidens sp. -           +   
Calla palustris water arum   P     3 P   

Caltha natans floating marsh-
marigold         P P   

Caltha palustris marsh-marigold   P 1   P 1   
Ceratophyllum demersum hornwort    P           
Chrysosplenium tetrandrum green saxifrage     +     +   
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Cicuta bulbifera bulb-bearing 
water-hemlock           P   

Cicuta maculata water-hemlock   P     + +   
Cicuta sp. -         P     
Corallorhiza trifida pale coralroot     +         
Cornus canadensis bunchberry            +   
Cryptogramma 
acrostichoides parsley fern                     P   

Cystopteris fragilis fragile bladder 
fern           +   

Drosera anglica oblong-leaved 
sundew                1       

Drosera rotundifolia round-leaved 
sundew                P       

Dryopteris carthusiana (also 
D. austriaca) 

narrow spinulose 
shield fern               +   

Epilobium angustifolium common 
fireweed        P   +   + +   

Epilobium ciliatum northern 
willowherb         + P   

Epilobium leptophyllum narrow-leaved 
willowherb   +     +     

Epilobium palustre marsh 
willowherb     +   +     

Equisetum arvense common 
horsetail   P     + 1   

Equisetum fluviatile swamp horsetail             P 5 P 

Equisetum hyemale common 
scouring-rush   + + + +     

Equisetum pratense meadow 
horsetail       P   +     P   

Equisetum scirpoides dwarf scouring-
rush           +   

Equisetum sp. -         P P   

Equisetum sylvaticum woodland 
horsetail               P 1   

Erigeron sp. -     +         
Fragaria virginiana wild strawberry               +   
Galeopsis tetrahit hemp-nettle           +   

Galium boreale northern 
bedstraw            +         

Galium labradoricum Labrador 
bedstraw          + +   + P   

Galium trifidum small bedstraw         P +   P +   

Galium triflorum sweet-scented 
bedstraw            +   + +   

Geum aleppicum yellow avens                  P P   

Geum macrophyllum large-leaved 
yellow avens           P +         

Geum rivale purple avens            P +   P P   
Gymnocarpium dryopteris oak fern           +   
Heracleum lanatum cow parsnip           P   
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Hieracium umbellatum narrow-leaved 
hawkweed                +     

Hippuris vulgaris common mare’s-
tail       P +   +     

Impatiens capensis spotted touch-
me-not            P +   

Impatiens sp. -           +   

Lemna minor common 
duckweed          P +   1 P 5 

Lemna sp. -         P     

Lycopus uniflorus northern water-
horehound           P   

Maianthemum canadense wild lily-of-the-
valley            P   

Melilotus officinalis yellow sweet-
clover         +     

Mentha arvensis wild mint              +     + +   
Menyanthes trifoliata buck-bean     3 5       
Mitella nuda bishop’s-cap     +     +   

Moehringia lateriflora blunt-leaved 
sandwort                  +   

Myriophyllum sp. -             P 
Myriophyllum verticillatum water-milfoil   P     + P   
Orthilia secunda (also 
Pyrola secunda) 

one-sided 
wintergreen               +   

Parnassia palustris northern grass-
of-parnassus P     2       

Pedicularis parviflora swamp 
lousewort           +         

Petasites frigidus -           +   
Petasites frigidus var 
palmatus 

palmate-leaved 
coltsfoot                 +   

Petasites frigidus var 
sagittatus 

arrow-leaved 
coltsfoot       P   +   + +   

Petasites frigidus var x 
vitifolius 

vine-leaved 
coltsfoot                 +   

Platanthera dilatata (also 
Habenaria dilatata) 

tall white bog 
orchid     P     +   

Platanthera �yperborean 
(also Habenaria 
�yperborean) 

northern green 
bog orchid         +     

Polygonum amphibium water smartweed     P     + P + 
Polygonum coccineum water smartweed           P     
Polygonum lapathifolium pale persicaria             P     
Polygonum sp. -         + P 4 

Potamogeton gramineus various-leaved 
pondweed         +     

Potamogeton richardsonii clasping-leaf 
pondweed             P 

Potentilla norvegica rough cinquefoil               P   
Potentilla palustris marsh cinquefoil      5 +   + +   
Potentilla sp. -           P   

         



Suncor Energy Inc. V-37 Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 
  July 2007 
 

Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Pyrola asarifolia common pink 
wintergreen         +     +   

Pyrola sp. -           P   

Ranunculus gmelinii yellow water 
crowfoot   P     P P   

Ranunculus lapponicus Lapland 
buttercup                 P   

Ranunculus macounii Macoun's 
buttercup         P     P +   

Ranunculus sceleratus celery-leaved 
buttercup           P   

Ranunculus sp. -         P P   
Rhinanthus minor yellow rattle            P   

Rorippa palustris marsh yellow 
cress         P     

Rubus arcticus (also R. 
acaulis) dwarf raspberry                +   

Rubus pubescens dewberry  P   +     +   
Rumex acetosa green sorrel           P       P   
Rumex occidentalis western dock           P     + P   
Rumex orbiculatus water dock                     +   
Rumex sp. -   +       P   
Sarracenia purpurea pitcher-plant      + 2       
Scutellaria galericulata marsh skullcap    P     + +   
Silene sp. -   +       P   
Sium suave water parsnip          P +   + +   

Smilacina stellata star-flowered 
Solomon’s-seal      P         

Smilacina trifolia three-leaved 
Solomon’s-seal    P +     +   

Solidago canadensis Canada 
goldenrod                 P   

Sonchus arvensis perennial sow-
thistle         +     

Sparganium angustifolium narrow-leaved 
bur-reed                +     

Sparganium eurycarpum giant bur-reed               + P   

Stachys palustris marsh hedge-
nettle            P P   

Stellaria longifolia long-leaved 
chickweed               P     

Stellaria longipes long-stalked 
chickweed         + +     +   

Thalictrum dasycarpum tall meadow rue               +   
Thalictrum sp. -           +   

Thalictrum venulosum veiny meadow 
rue                1   

Tofieldia glutinosa sticky false 
asphodel       P       

Trientalis borealis northern 
starflower                +   

Triglochin maritima seaside arrow-
grass         P   P     
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Typha latifolia common cattail        P +   1 P   
Urtica dioica common nettle           +   + +   

Utricularia intermedia flat-leaved 
bladderwort           + +     

Utricularia sp. -         P P + 

Utricularia vulgaris common 
bladderwort                 P 

Viola nephrophylla bog violet           +   

Viola renifolia kidney-leaved 
violet           +   

Viola sp. -           P   

  unknown forb 
species         + + 1 

Graminoid 
Agropyron sp. -           P   
Agrostis scabra rough hair grass   P     + +   

Alopecurus aequalis short-awned 
foxtail         P P   

Beckmannia syzigachne slough grass         + P   
Bromus ciliatus fringed brome           +   
Bromus inermis ssp 
pumpellianus -           P   

Bromus sp. -         P     
Calamagrostis canadensis bluejoint P + 3   + 15   

Calamagrostis inexpansa northern reed 
grass   P +   5 +   

Calamagrostis sp. -   P       5   

Calamagrostis stricta narrow reed 
grass         P     

Carex aquatilis water sedge   61 12   29 6   
Carex atherodes awned sedge   9 2   3 3   
Carex aurea golden sedge     P         
Carex backii Back's sedge         P     
Carex bebbii Bebb's sedge   P     + P   
Carex brunnescens brownish sedge         + P   
Carex canescens -   + +   P     
Carex capillaris hair-like sedge           +   
Carex chordorrhiza prostrate sedge   +           
Carex deweyana Dewey's sedge           P   

Carex diandra two-stamened 
sedge   2 3   1     

Carex disperma two-seeded 
sedge P         +   

Carex gynocrates northern bog 
sedge     +     P   

Carex interior inland sedge     1 P       
Carex lacustris lakeshore sedge   P     P     

Carex lasiocarpa hairy-fruited 
sedge     3 85       
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Carex leptalea bristle-stalked 
sedge     +     +   

Carex limosa mud sedge   + +         
Carex norvegica Norway sedge         P     
Carex paupercula -   + +   P     

Carex pseudocyperus cyperus-like 
sedge         + P   

Carex retrorsa turned sedge   P     P P   
Carex rostrata beaked sedge   1     4 +   
Carex sartwellii Sartwell's sedge     +         
Carex sp. -   P 2   P +   
Carex stipata awl-fruited sedge         P P   

Carex tenuiflora thin-flowered 
sedge     +         

Carex trisperma three-seeded 
sedge           P   

Carex utriculata small bottle 
sedge   P 1   11 P   

Cyperus sp. -         P     

Eleocharis palustris creeping spike-
rush      P +     4 P   

Elymus trachycaulus ssp 
trachycaulus (also 
Agropyron trachycaulum) 

slender wheat 
grass           +   

Eriophorum angustifolium - P P +         
Eriophorum sp. -     P   P     

Eriophorum vaginatum sheathed cotton 
grass      P           

Glyceria borealis northern manna 
grass       P     + +   

Glyceria grandis common tall 
manna grass             P P   

Glyceria sp. -   P           

Glyceria striata fowl manna 
grass         2     P   

Juncus drummondii Drummond's 
rush                    P     

Juncus nodosus knotted rush               P   P P   
Juncus sp. - P +       P   

Oryzopsis pungens northern rice 
grass          +         

Phragmites australis reed   P     P P   
Poa sp. -           +   
Schoenoplectus acutus var 
acutus (also Scirpus 
lacustris) 

-   P     P P   

Scirpus cyperinus wool-grass          + P   

Scirpus hudsonianus Hudson Bay 
bulrush     P   P     

Scirpus microcarpus small-fruited 
bulrush                 + P   

Scirpus sp. -   P     P     
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

  
unknown 
graminoid 
species 

    +   P 3   

Bryophyte 
Amblystegium serpens -           +   
Aulacomnium palustre tufted moss   + 10   + 3   
Brachythecium mildeanum -           +   
Brachythecium salebrosum -           +   
Brachythecium turgidum -         +     
Brachythecium velutinum -         +     
Bryum pseudotriquetrum -   3 1         
Calliergon giganteum -     4     1   
Calliergon richardsonii -           +   
Calliergon sp. -   P           
Campylium chrysophyllum -           +   
Campylium polygamum -   +       +   
Campylium stellatum -     2   + +   

Ceratodon purpureus purple horn-
toothed moss           +   

Climacium dendroides -           3   
Dicranum fragilifolium cushion moss                   +   
Dicranum undulatum wavy dicranum     1     +   
Drepanocladus aduncus brown moss             +     + +   
Funaria hygrometrica cord moss         P     
Hamatocaulis vernicosus 
(also Drepanocladus 
vernicosus) 

brown moss               15   +     

Helodium blandowii -     1     +   
Hylocomium splendens stair-step moss          1   + 1   
Hypnum lindbergii -           3   
Hypnum pratense -     2     +   
Jamesoniella autumnalis liverwort           +   
Marchantia polymorpha liverwort P             
Mnium sp. -           P   

Oncophorus wahlenbergii 
mountain 
curved-back 
moss 

          +   

Plagiomnium cuspidatum -     1     3   
Plagiomnium ellipticum -     1     1   
Pleurozium schreberi Schreber's moss              +   

Pohlia nutans copper wire 
moss               +   

Polytrichum strictum slender hair-cap         + +   
Pseudobryum cinclidioides -           3   
Ptilidium ciliare liverwort           +   
Ptilidium pulcherrimum liverwort           +   
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Ptilium crista-castrensis knight's plume 
moss                      P   

Rhizomnium 
pseudopunctatum -           +   

Sanionia uncinata (also 
Drepanocladus uncinatus) brown moss                     +   

Sphagnum angustifolium peat moss           P   
Sphagnum fuscum rusty peat moss     1         
Sphagnum sp. -   P     P P   

Sphagnum squarrosum squarrose peat 
moss           1   

Sphagnum warnstorfii peat moss     4         
Tetraphis pellucida -           +   
Thuidium recognitum -           +   
Tomentypnum nitens golden moss              9   + +   
Warnstorfia exannulata brown moss                   P     
Warnstorfia fluitans (also 
Drepanocladus fluitans) -   5   10       

  unknown moss 
species     +     +   

  unknown 
liverwort species           P   

Terrestrial Lichen 
Cladina mitis reindeer lichen     +     +   
Cladonia botrytes -           +   
Cladonia carneola -           +   
Cladonia cenotea -           +   
Cladonia chlorophaea -           +   
Cladonia coniocraea -           +   
Cladonia cornuta -           +   
Cladonia crispata -     +     +   
Cladonia cristatella -           +   
Cladonia fimbriata -     +     +   
Cladonia furcata -           +   
Cladonia gracilis ssp 
turbinata -     +     +   

Cladonia sp. -     +         
Peltigera collina -           +   
Peltigera evansiana -           +   
Peltigera leucophlebia -           +   
Peltigera malacea -           +   
Peltigera neopolydactyla -     +         
Peltigera praetextata -           +   
Peltigera rufescens -           +   
Peltigera scabrosa -     P         
Epiphyte                
Bryoria fuscescens old man's beard     +   + +   
Bryoria implexa old man's beard           +   
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Table V-6 Percent Species Cover for Non-Forested Wetlands Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by Wetlands Type (a) 
Scientific Name Common Name 

BUw FONG FONS FOPN MONG SONS WONN 

Buellia disciformis -     +     +   
Evernia mesomorpha -     +   + +   
Hypogymnia physodes -     +   + 1   
Lecania cyrtella -     +     +   
Lecanora pulicaris -     +     +   
Lecanora subintricata -         +     
Lecanora symmicta -     +     +   
Leptorhaphis epidermidis -           +   
Leptorhaphis sp. -     +         
Melanelia exasperata -           +   
Melanelia septentrionalis -     +     +   
Melanelia subaurifera -     +   + +   
Mycocalicium subtile -   P           
Mycoglaena myricae -     +         
Nephroma bellum -           +   
Parmelia sulcata -     +     +   
Parmeliopsis ambigua -           +   
Pylaisiella polyantha -           +   
Pyrrhospora cinnabarina 
(also Lecidea cinnabarina) 

northern measle 
lichen     +         

Ramalina dilacerata -     +     +   
Rinodina septentrionalis -           +   
Scoliciosporum perpusillum -           +   
Tuckermannopsis 
americana -           +   

Tuckermannopsis sepincola -     +         
Usnea hirta old man's beard         + +   
Usnea lapponica old man's beard     +     +   
Usnea scabrata old man's beard           +   
Usnea sp. -         + +   
Usnea substerilis old man's beard     +     +   
Vulpicida pinastri -     +     +   
Xylographa parallela (also 
X. abietina) 

black woodscript 
lichen           +   

(a) 'P' indicates present (percent cover not recorded for rare plant survey sites);  '+' indicates less than 1% cover.; empty 
cells indicate no presence recorded. 

- = Plants with no common name. 
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Golder Associates 

Table V-7 Percent Species Cover for Vegetated Disturbance Types Within the 
Local Study Area 

Percent Species Cover by 
VegetationType (a) Scientific Name Common Name 

CC DISu (b) DISw (b) 

Tree 
Betula papyrifera white birch   P   
Picea glauca white spruce            P   
Picea mariana black spruce          P     
Populus balsamifera balsam poplar            P   
Shrub 
Alnus incana ssp tenuifolia (also A. rugosa) river alder     P 
Alnus viridis ssp crispa green alder P     
Amelanchier alnifolia saskatoon  + P   
Arctostaphylos uva-ursi common bearberry 2 P   
Betula glandulosa bog birch     P 
Betula papyrifera white birch 3 P   
Betula pumila dwarf birch     P 
Cornus stolonifera red-osier dogwood + P   
Corylus cornuta beaked hazelnut          P   
Ledum groenlandicum Labrador tea    + P   
Linnaea borealis twinflower  1     
Myrica gale sweet gale              P   
Picea glauca white spruce          1     
Populus balsamifera balsam poplar          2 5   
Populus tremuloides aspen                 5 P   
Potentilla fruticosa shrubby cinquefoil          P 
Prunus pensylvanica pin cherry          +     
Rhamnus alnifolia alder-leaved buckthorn       +     
Ribes lacustre bristly black currant         +     
Ribes oxyacanthoides northern gooseberry      +     
Rosa acicularis prickly rose            1     
Rosa woodsii common wild rose            + P   
Rubus idaeus wild red raspberry 5 P P 
Salix bebbiana beaked willow +     
Salix sp. willow 2 3 P 
Shepherdia canadensis Canada buffaloberry + P   
Vaccinium myrtilloides common blueberry       6 P   
Vaccinium vitis-idaea bog cranberry           P 
Viburnum edule low-bush cranberry       + P   
Forb 
Achillea millefolium common yarrow 1 P   
Achillea sibirica many-flowered yarrow +     
Anemone canadensis Canada anemone         +     
Aralia nudicaulis wild sarsaparilla +     
Aster brachyactis rayless aster P     
Aster ciliolatus Lindley's aster +   P 
Aster conspicuus showy aster +     
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Table V-7 Percent Species Cover for Vegetated Disturbance Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
VegetationType (a) Scientific Name Common Name 

CC DISu (b) DISw (b) 

Aster sp. - + P   
Caltha palustris marsh-marigold     P 
Campanula rotundifolia harebell P     
Comandra umbellata bastard toadflax +     
Cornus canadensis bunchberry  1     
Crepis tectorum annual hawk’s-beard +     
Diphasiastrum complanatum (also 
Lycopodium complanatum) ground-cedar  +     

Disporum trachycarpum fairybells +     
Epilobium angustifolium common fireweed        4 P P 
Epilobium ciliatum northern willowherb +     
Equisetum arvense common horsetail + + P 
Equisetum fluviatile swamp horsetail       P     
Equisetum pratense meadow horsetail       2   P 
Equisetum sylvaticum woodland horsetail       1     
Fragaria vesca woodland strawberry      +     
Fragaria virginiana wild strawberry      7 P P 
Galium boreale northern bedstraw        + P   
Galium labradoricum Labrador bedstraw          P   
Galium triflorum sweet-scented bedstraw        +     
Geum aleppicum yellow avens           P     
Halenia deflexa spurred gentian         +     
Hieracium umbellatum narrow-leaved hawkweed        + P   
Lathyrus ochroleucus cream-colored vetchling       +     
Lotus corniculatus bird’s-foot trefoil           +   
Melampyrum lineare cow-wheat  +     
Mentha arvensis wild mint                P 
Mertensia paniculata tall lungwort + P   
Mitella nuda bishop’s-cap +     
Moehringia lateriflora blunt-leaved sandwort        2     
Nymphaea tetragona white water-lily          P 
Petasites frigidus var palmatus palmate-leaved coltsfoot       + P P 
Petasites frigidus var sagittatus arrow-leaved coltsfoot       +   P 
Platanthera dilatata (also Habenaria dilatata) tall white bog orchid   P   
Polygala paucifolia fringed milkwort          P P 
Polygonum amphibium water smartweed         +   
Potamogeton gramineus various-leaved pondweed   +   
Potentilla gracilis graceful cinquefoil      1     
Rhinanthus minor yellow rattle  + +   
Rubus arcticus (also R. acaulis) dwarf raspberry         P   
Rubus pubescens dewberry  1 P   
Scutellaria galericulata marsh skullcap      P 
Smilacina stellata star-flowered Solomon’s-seal  +     
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Table V-7 Percent Species Cover for Vegetated Disturbance Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
VegetationType (a) Scientific Name Common Name 

CC DISu (b) DISw (b) 

Smilacina trifolia three-leaved Solomon’s-seal  +     
Taraxacum officinale common dandelion       +     
Trientalis borealis northern starflower      +     
Trifolium hybridum alsike clover            +   
Utricularia intermedia flat-leaved bladderwort       +   
Vicia americana wild vetch           +   P 
Graminoid 
Bromus ciliatus fringed brome +     
Calamagrostis canadensis bluejoint 1 P P 
Calamagrostis inexpansa northern reed grass P     
Calamagrostis sp. - 4 P   
Carex aenea silvery-flowered sedge           +     
Carex atherodes awned sedge   P P 
Carex backii Back's sedge +     
Carex bebbii Bebb's sedge + + P 
Carex brunnescens brownish sedge +     
Carex canescens -     P 
Carex houghtoniana sand sedge +     
Carex pseudocyperus cyperus-like sedge   P P 
Carex retrorsa turned sedge     P 
Carex siccata hay sedge 2     
Carex sp. - P P P 
Carex utriculata small bottle sedge   + P 
Elymus trachycaulus ssp trachycaulus (also 
Agropyron trachycaulum) slender wheat grass + P   

Glyceria borealis northern manna grass       P   
Glyceria sp. - +     
Hordeum jubatum foxtail barley            P   
Juncus alpinoarticulatus alpine rush                P 
Juncus drummondii Drummond's rush              P   
Juncus sp. - P   P 
Leymus innovatus (also Elymus innovatus) hairy wild rye        1     
Oryzopsis asperifolia white-grained mountain rice grass        P   
Schizachne purpurascens purple oat grass +     
Scirpus microcarpus small-fruited bulrush         P   P 
  unknown graminoid species 13 +   
Bryophyte 
Aulacomnium palustre tufted moss +     
Bryum caespiticium - +     
Ceratodon purpureus purple horn-toothed moss +     
Dicranum fragilifolium cushion moss            +     
Eurhynchium pulchellum - +     
Funaria hygrometrica cord moss +     
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Table V-7 Percent Species Cover for Vegetated Disturbance Types Within the 
Local Study Area (continued) 

Golder Associates 

Percent Species Cover by 
VegetationType (a) Scientific Name Common Name 

CC DISu (b) DISw (b) 

Marchantia polymorpha liverwort     P 
Oncophorus wahlenbergii mountain curved-back moss +     
Pleurozium schreberi Schreber’s moss            + P   
Polytrichum juniperinum juniper hair-cap +     
Polytrichum strictum slender hair-cap 1     
Sanionia uncinata (also Drepanocladus 
uncinatus) brown moss            +     

Sphagnum sp. -     P 
Tortella fragilis fragile screw moss +     
  unknown liverwort species   P   
Terrestrial Lichen 
Cladina arbuscula reindeer lichen +     
Cladina mitis reindeer lichen + P   
Cladonia coniocraea - +     
Cladonia cristatella - +     
Cladonia fimbriata - +     
Cladonia gracilis ssp turbinata - +     
Cladonia multiformis - +     
Peltigera collina - +     
Peltigera didactyla - +     
Peltigera elisabethae - +     
Peltigera neopolydactyla - +     
Peltigera praetextata - +     
Peltigera rufescens - +     
Peltigera scabrosa - +     

(a) 'P' indicates present (percent cover not recorded for rare plant survey sites);  '+' indicates less than 1% cover; empty 
cells indicate no presence recorded. 

(b) The "disturbance" map unit contains a variety of disturbances types including both vegetated and non-vegetated 
types. 

Note: Here, species lists are presented for both upland (DISu) and wetlands (DISw) disturbance types, typically 
associated with cutlines or clearings. 

- = Plants with no common name. 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WAV001 459648 6314567 BTNN subhydric very 
poor 

Picea mariana / 
Ledum 
groenlandicum / 
Cladina sp. 

− 5 6 19 − Scoliciosporum 
perpusillum (U) − 

WAV002 459417 6310590 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi 

87 20 4 17 − Ramalina 
dilacerata (T) − 

WAV003 459073 6310220 h1 subhygric medium 

Picea glauca / 
Ledum 
groenlandicum / 
Sphagnum 
warnstorfii – 
Pleurozium 
schreberi 

− 25 8 29 − 

Lecidea nylanderi 
(U); 

Leptorhaphis 
epidermidis (U); 

Stenocybe 
pullatula (U) 

− 

WAV004 457479 6309311 d1 mesic medium 

Populus 
tremuloides / 
Sheperdia 
canadensis / 
Aralia nudicaulis 

− 32 3 21 − 

Biatora turgidula 
(T); 

Caloplaca pinicola 
(U); 

Candelariella 
lutella (U); 

Lecania dubitans 
(T); 

Lecidella laureri 
(U) 

− 

WAV005 458607 6308090 d2 mesic medium 

Picea glauca – 
Populus 
tremuloides / 
Ledum 
groenlandicum / 
feather moss 

− 19 2 15 − 

Catinaria 
atropurpurea (U); 
Micarea cf adnata 

(U); 
Ramalina 

dilacerata (T) 

− 

WAV006 458847 6308112 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
Viburnum edule 

− 30 8 20 − 

Lecania dubitans 
(T); 

Scoliciosporum 
perpusillum (U) 

− 

WAV007 459201 6308008 d2 mesic medium 

Picea glauca – 
Populus 
tremuloides / 
Rosa acicularis / 
Pleurozium 
schreberi 

− 28 10 16 − − − 



Suncor Energy Inc. VI-2 Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 
  July 2007 
 

Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WAV008 460076 6307534 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
Rosa acicularis / 
Aralia nudicaulis 

− 30 2 14 − 

Lecania dubitans 
(T); 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WAV009 459495 6307943 d2 mesic medium 

Picea glauca – 
Populus 
tremuloides / 
feather moss 

− 24 3 21 − 

Mycobilimbia 
carneoalbida (U); 

Candelariella 
lutella (U); 

Chaenotheca 
chrysocephala (T);
Usnea cf scabrata 

(U) 

− 

WAV010 459405 6308043 SONS subhydric medium 

Alnus incana ssp 
tenuifolia – 
Betula papyrifera 
/ Carex aquatilis 

− 23 14 24 − 

Peltigera 
evansiana (T); 

Nephroma bellum 
(T); 

Xylographa 
parallela (T) 

− 

WAV011 459097 6308039 FONS hydric medium 

Salix sp. / Carex 
aquatilis – 
Calamagrostis 
canadensis 

− 18 1 16 − 

Lecania cyrtella 
(T); 

Ramalina 
dilacerata (T) 

− 

WAV012 456439 6308078 FTNN subhydric rich 

Larix laricina / 
Carex sp. / 
Tomentypnum 
nitens – 
Helodium 
blandowii 

139 29 7 19 − 

Buellia schaereri 
(U); 

Scoliciosporum 
perpusillum (U); 

Xylographa 
parallela (T) 

− 

WAV013 457798 6308238 BTNN subhydric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi – 
Sphagnum 
angustifolium 

− 5 3 16 − 

Cladonia gracilis 
ssp gracilis (T); 
Scoliciosporum 
perpusillum (U) 

− 

WAV014 458003 6309105 d1 mesic medium 

Populus 
tremuloides / 
Shepherdia 
canadensis / 
Aralia nudicaulis 

− 20 4 0 − − − 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WAV015 456049 6306555 SONS subhydric rich 

Betula pumila – 
Betula papyrifera 
/ Equisetum 
fluviatile 

− 21 3 14 

Chrysospleni
um 

tetrandrum 
(T) 

B-Campylium 
polygamum (W); 

Leptorhaphis 
epidermidis (U); 
Scoliciosporum 
perpusillum (U) 

− 

WAV016 456084 6307177 f3 subhygric rich 

Picea glauca / 
Alnus incana ssp 
tenuifolia / 
feather moss 

94 23 4 11 − − − 

WAV017 455905 6307178 FTNN subhydric poor 

Picea mariana / 
Ledum 
groenlandicum – 
Salix sp. / 
Aulacomnium 
palustre 

67 26 11 17 − 

Micarea cf adnata 
(U); 

Nephroma bellum 
(T); 

Ramalina 
dilacerata (T); 

Scoliciosporum 
umbrinum (U) 

− 

WAV018 455953 6307852 SONS subhydric rich 

Salix sp. – Alnus 
incana ssp 
tenuifolia / 
Equisetum 
fluviatile / Carex 
aquatilis 

− 21 5 8 − − − 

WAV019 457464 6308874 d1 mesic medium 

Populus 
tremuloides / 
Rosa acicularis – 
Ledum 
groenlandicum / 
Aralia nudicaulis 

57 30 2 9 − 

Mycobilimbia 
carneoalbida (U); 

Candelariella 
lutella (U); 

Lecidella laureri 
(U); 

Peltigera collina 
(T) 

− 

WAV020 467611 6306697 b4 mesic poor 

Pinus banksiana 
– Picea glauca / 
Vaccinium 
myrtilloides / 
Cladina mitis 

62 16 2 30 Cypripedium 
acaule (T) 

Bryoria simplicior 
(T); 

Scoliciosporum 
perpusillum (U) 

− 

WAV021 467423 6307089 b2 submesic medium 

Populus 
tremuloides / 
Amelanchier 
alnifolia – 
Vaccinium 
myrtilloides / 
Aralia nudicaulis 

47 22 4 18 − 

Arthonia 
patellulata (T); 

Lecidella laureri 
(U); 

Physcia cf tenella 
(U); 

Scoliciosporum 
perpusillum (U) 

Apocynum 
androsaemif
olium (No) 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WAV022 467326 6307071 a1 subxeric poor 

Pinus banksiana / 
Arctostaphylos 
uva-ursi / Cladina 
rangiferina – 
Cladina mitis 

67 12 2 29 − 

Imshaugia 
placorodia (T); 
Lecania cyrtella 

(T); 
Scoliciosporum 
perpusillum (U) 

− 

WAV023 467171 6307237 a1 subxeric poor 

Pinus banksiana / 
Arctostaphylos 
uva-ursi / Cladina 
mitis 

66 12 3 35 − 

Placynthiella 
uliginosa (T); 

Ramalina 
dilacerata (T); 

Scoliciosporum 
umbrinum (U); 
Trapeliopsis 
flexuosa (T); 

Tuckermanopsis 
orbata (U) 

− 

WAV024 467169 6306423 FTNN hygric poor 

Picea mariana – 
Larix laricina / 
Ledum 
groenlandicum / 
Sphagnum 
warnstorfii 

125 10 7 24 − 

Cladonia 
bellidiflora (T); 
Scoliciosporum 
perpusillum (U); 
Scoliciosporum 
umbrinum (U) 

− 

WAV025 467117 6306415 SONS subhydric rich 

Alnus incana ssp 
tenuifolia – 
Rhamnus 
alnifolia – Salix 
sp. / Carex 
aquatilis 

− 17 1 10 − Lecania cyrtella (T) − 

WAV026 467284 6306286 g1 subhydric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi 

67 14 4 23 − 

Micarea cf adnata 
(U); 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WAV027 467386 6305944 BTNN hygric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Sphagnum 
fuscum – feather 
moss 

70 14 8 23 − 

B-Calypogeia 
sphagnicola (W); 
Biatora turgidula 

(T); 
Cladonia grayi (T);

Scoliciosporum 
perpusillum (U) 

− 



Suncor Energy Inc. VI-5 Terrestrial Vegetation and Wetlands 
Voyageur South Project   Resources Environmental Setting Report 
  July 2007 
 

Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WAV028 467382 6305772 STNN hygric rich 

Larix laricina – 
Picea mariana / 
Ledum 
groenlandicum / 
Sphagnum 
capillifolium 

126 13 7 16 − 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WBV001 458258 6314082 d1 mesic medium 

Populus 
tremuloides / 
Ledum 
groenlandicum – 
Sheperdia 
canadensis / 
forbs 

− 30 5 6 − Cladonia grayi (T) − 

WBV002 459563 6314583 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
Alnus viridis ssp 
crispa / Cornus 
canadensis 

70 25 5 10 − 

Ramalina 
dilacerata (T); 

Scoliciosporum 
umbrinum (U) 

− 

WBV003 467641 6308622 d3 subhygric medium Picea glauca / 
feather moss 118 33 7 17 − − − 

WBV004 464996 6308813 shrubland mesic rich 

Cornus 
stolonifera – 
Rubus idaeus / 
Epilobium 
angustifolium 

− 27 3 4 − − − 

WBV005 465274 6308879 BTNN hygric poor 

Picea mariana – 
Ledum 
groenlandicum / 
Sphagnum sp. 

116 21 12 17 − 

B-Scapania curta 
(T); 

Scoliciosporum 
perpusillum (U) 

− 

WBV006 466138 6309284 b4 submesic medium 

Picea glauca – 
Pinus banksiana / 
Ledum 
groenlandicum / 
feather moss 

62 21 5 11 − − − 

WBV007 466079 6309280 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
Shepherdia 
canadensis  

59 32 5 1 − − − 

WBV008 465880 6308568 FONG hydric rich Carex aquatilis – 
Carex atherodes − 10 3 0 − − − 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WBV009 465371 6307181 d1 mesic medium 

Populus 
tremuloides / 
Rosa acicularis – 
Viburnum edule / 
forbs 

58 30 3 0 − − − 

WBV010 457905 6314286 d2 subhygric medium 

Populus 
tremuloides – 
Picea glauca / 
Shepherdia 
canadensis / 
forbs 

73 38 5 18 − 

Melanelia 
fuliginosa (T); 

Melanelia olivacea 
(T); 

Ramalina 
dilacerata (T); 

Scoliciosporum 
umbrinum (U) 

− 

WBV011 461955 6311162 BTNN subhydric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Rubus 
chamaemorus / 
Pleurozium 
schreberi 

− 9 9 10 − Tuckermanopsis 
orbata (U) − 

WBV012 466132 6311193 FONS hydric rich 

Betula pumila / 
Carex aquatilis / 
Aulacomnium 
palustre – 
Tomentypnum 
nitens 

− 15 3 0 − − − 

WBV013 471081 6306223 g1 subhydric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi 

− 8 4 11 − 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WBV014 471102 6306152 b1 mesic medium 

Pinus banksiana 
– Populus 
tremuloides / 
Alnus viridis ssp 
crispa / 
Pleurozium 
schreberi 

− 21 5 14 − 

Phaeocalicium 
compressulum (U);

Scoliciosporum 
umbrinum (U); 

Stenocybe 
pullatula (U) 

− 

WBV015 471171 6306050 b1 submesic poor 

Populus 
tremuloides – 
Pinus banksiana / 
Alnus viridis ssp 
crispa / forbs 

− 17 5 11 − 

Phaeocalicium 
compressulum (U);

Ramalina 
dilacerata (T) 

− 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WCV001 462470 6309548 g1 subhygric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi 

− 8 2 15 − Scoliciosporum 
perpusillum (U) − 

WCV002 462466 6309992 g1 mesic medium 

Picea mariana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi 

88 18 5 17 − 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WCV003 462588 6310147 BTNN hygric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Sphagnum 
fuscum 

− 8 8 22 − 

Lecania cyrtella 
(T); 

Scoliciosporum 
perpusillum (U) 

− 

WCV004 462963 6304575 
cutblock 
(shrubby 
uplands) 

mesic medium 

Rubus idaeus / 
Epilobium 
angustifolium – 
Equisetum 
sylvaticum / 
Carex siccata 

− 24 1 1 

Carex backii 
(T); 

Carex 
houghtoniana 

(T) 

− 
Taraxacum 
officinale 

(Nu) 

WCV005 464092 6304402 h1 hygric very rich 

Picea mariana / 
Salix sp. – 
Cornus stonifera / 
Hylocomium 
splendens – 
Sphagnum 
angustifolium 

− 19 5 13 − 

Ramalina 
dilacerata (T); 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WCV006 465774 6301483 BTNN hygric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi – 
Sphagnum 
angustifolium 

− 15 4 16 − 

Lecanora 
subintricata (T); 

Lecidella 
elaeochroma (T); 
Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WCV007 465764 6304625 e2 mesic very rich 

Betula papyrifera 
– Picea glauca / 
Alnus sp. / 
Equisetum 
pratense – Rubus 
pubescens 

− 26 11 14 − 

B-Anastrophyllum 
helleranum (T); 

B-Lophozia 
longidens (T); 
B-Scapania 

glaucocephala (T);
Buellia schaereri 

(U); 
Lecanora 

subintricata (T); 
Lecidea nylanderi 

(U); 
Scoliciosporum 
perpusillum (U) 

− 

WCV008 463388 6312674 d2 submesic medium 

Populus 
tremuloides – 
Picea glauca / 
Ledum 
groenlandicum / 
feather moss 

− 23 8 25 − 

Candelariella 
lutella (U); 
Lecanora 

hypoptoides (T); 
Ramalina 

dilacerata (T); 
Rinodina 

metaboliza (T); 
Rinodina orculata 

(U); 
Scoliciosporum 
perpusillum (U) 

− 

WCV009 463774 6313255 BTNN subhygric poor 

Picea mariana / 
Ledum 
groenlandicum / 
feather moss 

− 15 4 18 − Scoliciosporum 
perpusillum (U) − 

WCV010 464580 6313113 b1 subxeric poor 

Pinus banksiana / 
Populus 
tremuloides / 
Pleurozium 
schreberi 

− 18 3 3 − − − 

WCV011 462585 6311159 FTNN hygric medium 

Larix laricina – 
Picea mariana / 
Tomenthypnum 
nitens – feather 
moss 

− 22 4 17 − 

Rinodina 
metaboliza (T); 
Scoliciosporum 
perpusillum (U) 

− 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WCV012 463193 6312252 d2 mesic medium 

Picea glauca – 
Populus 
tremuloides / 
Rosa acicularis / 
Rubus 
pubescens 

− 18 5 17 − 

Lecanora 
hypoptoides (T); 

Ramalina 
dilacerata (T); 

Rinodina 
metaboliza (T); 
Scoliciosporum 
perpusillum (U) 

− 

WCV013 459775 6313278 d1 mesic medium 

Populus 
tremuloides / 
Shepherdia 
canadensis – 
Rosa acicularis / 
forbs 

30 24 6 14 − Catinaria 
atropurpurea (U) − 

WCV014 458206 6313529 d1 mesic rich 

Populus 
tremuloides / 
Rosa acicularis – 
Vaccinium 
myrtilloides / 
forbs 

74 22 5 6 − − − 

WCV015 456341 6309212 d1 mesic medium 

Populus 
tremuloides / 
Alnus incana ssp 
tenuifolia – 
Viburnum edule – 
Rosa acicularis 

72 20 5 8 − − − 

WCV016 457988 6309716 d3 mesic rich Picea glauca / 
feather moss − 26 8 17 − 

Arthonia vinosa 
(U); 

Lecidella 
elaeochroma (T); 

Ramalina 
dilacerata (T); 

Scoliciosporum 
perpusillum (U) 

− 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WCV017 460573 6311112 h1 subhygric rich 

Picea mariana – 
Populus 
tremuloides / 
Hylocomium 
splendens – 
Tomenthypnum 
nitens 

58 13 4 18 − 

Buellia vernicoma 
(U); 

Candelariella 
lutella (U); 
Melanelia 

trabeculata (T); 
Ramalina 

dilacerata (T); 
Rinodina 

metaboliza (T); 
Scoliciosporum 
perpusillum (U) 

− 

WCV018 460539 6310840 FTNN hygric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Tomenthypnum 
nitens 

− 17 6 13 − Scoliciosporum 
perpusillum (U) − 

WCV019 458305 6310670 f3 subhygric rich 

Picea glauca / 
Rubus 
pubescens – 
Equisetum 
sylvaticum / 
feather moss  

112 17 6 21 − 

Lecidella 
elaeochroma (T); 

Ramalina 
dilacerata (T); 

Scoliciosporum 
perpusillum (U) 

− 

WCV020 468186 6310074 b1 subxeric medium 

Pinus banksiana 
– Populus 
tremuloides / 
Alnus viridis ssp 
crispa / 
Pleurozium 
schreberi 

− 17 4 22 − 

Phaeocalicium 
compressulum (U);

Ramalina 
dilacerata (T); 

Ramalina sinensis 
(T); 

Rinodina orculata 
(U); 

Tuckermanopsis 
orbata (U) 

− 

WCV021 468122 6310352 b1 subxeric medium 

Pinus banksiana 
(Populus 
tremuloides) / 
Shepherdia 
canadensis / 
Cornus 
canadensis 

− 15 4 15 − Lecanora 
hypoptoides (T) 

Trifolium 
pratense (Ot) 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WCV022 468290 6310547 c1 mesic poor 

Picea mariana – 
Pinus banksiana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi / 
Cladina mitis 

− 11 5 24 − 

Ramalina 
dilacerata (T); 

Ramalina sinensis 
(T); 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WCV023 467744 6311995 FOPN hydric very rich 

Betula pumila / 
Carex lasiocarpa 
/ Menyanthes 
trifoliata – 
Sarracenia 
purpurea 

− 10 1 0 

Carex 
lasiocarpa 

(W); 
Sarracenia 

purpurea (T) 

− − 

WCV024 465664 6311297 FONG hydric poor 
Carex aquatilis / 
Potentilla 
palustris 

− 8 1 0 − − − 

WCV025 463759 6311199 MONG hydric poor Typha latifolia / 
Carex aquatilis − 13 0 0 − − 

Melilotus 
officinalis 

(Ot); 
Sonchus 
arvensis 

(No) 

WCV026 464252 6311436 g1 hygric poor 

Picea mariana / 
Potentilla 
fructosa / 
Hylocomium 
splendens 

− 21 5 18 − 

Candelariella 
lutella (U); 
Rinodina 

metaboliza (T); 
Scoliciosporum 
perpusillum (U) 

− 

WCV027 459809 6314772 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi 

77 21 4 10 − 

Ramalina 
dilacerata (T); 

Rinodina orculata 
(U); 

Scoliciosporum 
perpusillum (U) 

Sonchus 
asper (Ot) 

WCV028 459326 6314634 MONG hydric poor Carex aquatilis – 
Carex utriculata − 14 0 0 − − − 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WCV029 456818 6311532 e2 mesic rich 

Populus 
tremuloides – 
Picea glauca – 
Populus 
balsamifera / 
Cornus 
stolonifera 

69 29 3 5 − 

Ramalina 
dilacerata (T); 

Stenocybe 
pullatula (U) 

Melilotus 
alba (Ot) 

WCV030 458482 6311405 
clearing 

(herbaceous 
uplands) 

subhygric poor 
Rhinanthus minor 
– Equisetum 
arvense 

− 12 0 0 − − 

Lotus 
corniculatus 

(Ot); 
Trifolium 
hybridum 

(Ot) 

WCV031 467836 6310227 a1 subxeric poor 

Pinus banksiana / 
Vaccinium 
myrtilloides / 
Cladina mitis 

71 12 1 16 − 

Lecanora 
persimilis (U); 

Scoliciosporum 
perpusillum (U) 

− 

WCV032 467575 6310181 b1 submesic poor 

Picea mariana – 
Pinus banksiana 
– Populus 
tremuloides / 
Ledum 
groenlandicum / 
Cladina mitis 

77 16 2 16 − 

Ramalina 
dilacerata (T); 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WCV033 467475 6309659 FTNN hygric poor 

Larix laricina / 
Ledum 
groenlandicum / 
Carex aquatilis / 
Sphagnum 
angustifolium 

− 16 6 17 − 

Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WCV034 467711 6309531 burn (shrubby 
uplands) mesic medium 

Salix sp. – 
Populus 
tremuloides / 
forbs / Ceratodon 
purpureus 

− 20 3 1 − − − 

WCV035 466780 6310280 b3 submesic poor 

Populus 
tremuloides – 
Pinus banksiana 
– Picea glauca / 
Vaccinium 
myrtilloides / 
feather moss 

72 19 3 14 − 

Buellia schaereri 
(U); 

Candelariella 
lutella (U); 
Lecanora 

subintricata (T); 
Rinodina 

metaboliza (T); 
Scoliciosporum 
perpusillum (U) 

− 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WCV036 468468 6309545 d1 mesic medium 

Populus 
tremuloides / 
Ledum 
groenlandicum / 
Rubus 
pubescens 

81 21 4 3 − − − 

WDV001 462526 6311133 FTNN hydric rich 

Picea mariana – 
Larix laricina / 
Ledum 
groenlandicum / 
Carex aquatilis / 
Sphagnum 
warnstorfii 

− 19 9 8 − Peltigera 
extenuata (U) − 

WDV002 462446 6304773 
cutblock 
(shrubby 
uplands) 

submesic medium 
Rubus idaeus / 
Fragaria 
virginiana 

− 23 3 3 − − 
Crepis 

tectorum 
(Nu) 

WDV003 463175 6307370 FFNN subhydric poor 

Picea mariana / 
Carex vaginata / 
Sphagnum 
warnstorfii 

− 11 5 9 − − − 

WDV004 462454 6308096 h1 subhygric poor 

Picea mariana – 
Picea glauca / 
Pleurozium 
schreberi 

69 17 2 4 − − − 

WDV005 462573 6309201 g1 subhygric poor 
Picea mariana / 
Pleurozium 
schreberi 

− 10 4 7 − − − 

WDV006 470000 6305301 FONS hygric rich 

Betula pumila – 
Ledum 
groenlandicum / 
Dicranum 
undulatum – 
Sphagnum 
warnstorfii 

− 18 7 2 − − − 

WDV007 469919 6305760 FONS hydric rich 

Betula pumila – 
Larix laricina / 
Carex atherodes 
/ Hypnum 
pratense 

− 13 5 1 − − − 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WDV008 470218 6306473 d1 submesic poor 

Populus 
tremuloides / 
Ledum 
groenlandicum – 
Rosa acicularis – 
Alnus viridis ssp 
crispa 

81 23 4 1 − − − 

WDV010 470075 6306423 g1 mesic medium 

Picea mariana / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi – 
Hylocomium 
splendens 

− 13 2 4 − − − 

WDV011 464029 6310892 d1 subhygric poor 

Populus 
tremuloides / 
Rosa acicularis – 
Linnaea borealis 

− 16 2 1 − − − 

WDV012 464210 6309596 d3 mesic rich 

Picea glauca / 
Ledum 
groenlandicum / 
Pleurozium 
schreberi 

− 15 5 6 − − − 

WDV013 464177 6309638 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
Hylocomium 
splendens 

− 16 5 2 − − − 

WDV014 464789 6309766 g1 subhydric medium 

Picea mariana / 
Carex disperma / 
Hylocomium 
splendens 

− 15 5 1 − − − 

WDV015 464891 6309873 STNN subhydric very rich 

Picea mariana / 
Ledum 
groenlandicum / 
forbs 

− 29 12 2 − Cladonia cyanipes 
(T) − 

WDV016 456991 6310366 d2 subhygric rich 

Picea glauca – 
Populus 
tremuloides / 
Hylocomium 
splendens 

138 28 3 1 − − − 

WDV017 457106 6311140 d3 subhygric rich Picea glauca / 
forbs 64 26 5 5 − − − 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WDV018 457031 6309936 d2 mesic poor 

Picea glauca – 
Populus 
tremuloides / 
Hylocomium 
splendens 

− 22 2 10 − − − 

WDV019 463712 6307092 d2 submesic medium 

Populus 
tremuloides – 
Picea glauca / 
forbs / 
Hylocomium 
splendens – 
Pleurozium 
schreberi 

157 22 8 3 − Peltigera collina 
(T) − 

WDV020 463692 6306806 BTNN hygric poor 

Picea mariana – 
Ledum 
groenlandicum / 
Sphangnum sp. 

− 7 5 9 − B-Splachnum 
ampullaceum (T) − 

WDV021 464017 6307184 SONS hygric very rich 
Salix glauca / 
Calamagrostis 
canadensis 

− 17 7 4 − − − 

WDV022 464160 6307407 d1 submesic medium 

Populus 
tremuloides / 
Alnus viridis ssp 
crispa 

− 16 4 16 − Mycobilimbia 
carneoalbida (U) − 

WDV023 461609 6307350 
cutblock (pole-

sapling 
uplands) 

submesic rich 

Populus 
tremuloides – 
Populus 
balsamifera / 
Fragaria 
viginiana 

− 28 1 6 − Peltigera collina 
(T) − 

WDV024 461550 6306710 SONS hydric rich 
Salix sp. / 
Calamagrostis 
sp. 

− 14 4 2 − B-Pseudobryum 
cinclidioides (T) 

Galeopsis 
tetrahit (Nu) 

WDV025 461498 6307615 e2 subhygric very rich 

Populus 
tremuloides – 
Picea glauca / 
Salix sp. – Alnus 
incana ssp 
tenuifolia 

− 28 4 8 − Ramalina 
dilacerata (T) 

Galeopsis 
tetrahit (Nu) 

WDV026 459899 6311203 d1 mesic medium 

Populus 
tremuloides / 
Viburnum edule / 
forbs 

− 26 0 3 − Peltigera 
cinnamomea (T) − 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WDV027 460192 6311406 g1 submesic poor 

Picea mariana / 
Vaccinium 
uliginosum / 
Pleurozium 
schreberi / 
Cladina mitis 

− 14 5 6 − Cladina stygia (T) − 

WDV028 457591 6311786 e1 subhygric rich 

Populus 
balsamifera / 
Alnus incana ssp 
tenuifolia 

− 22 4 4 − − − 

WDV029 466457 6313286 FONS hydric very rich 

Betula pumila – 
Andromeda 
polifolia/ Carex 
lasiocarpa / 
Hypnum pratense 

− 13 5 2 

Carex 
lasiocarpa 

(W); 
Sarracenia 

purpurea (T) 

− − 

WDV030 466360 6313062 FTNN hygric poor 

Picea mariana – 
Larix laricina / 
Ledum 
groenlandicum / 
Tomenthypnum 
nitens 

− 15 6 4 − − − 

WDV031 466148 6314484 BTNN hygric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Hylocomium 
splendens – 
Sphagnum 
capillifolium 

− 9 6 9 − − − 

WDV032 468043 6313639 FONG hydric poor Carex aquatilis – 
Carex atherodes − 12 2 0 − B-Campylium 

polygamum (W) − 

WDV033 468087 6313514 FONS subhydric medium 

Betula pumila / 
Carex aquatilis / 
Campylium 
stellatum 

− 14 3 1 − − − 

WDV034 465026 6315721 d2 mesic medium 

Populus 
tremuloides – 
Picea glauca / 
forbs 

107 22 6 8 − − − 

WDV035 465168 6316039 SONS hygric poor Salix sp. / forbs − 12 4 0 − − − 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WDV036 464844 6315303 FTNN hydric poor 

Picea mariana / 
Ledum 
groenlandicum / 
Carex sp. / 
Tomenthypnum 
nitens 

− 9 7 13 − Peltigera collina 
(T) − 

WDV037 465592 6315263 
cutblock 
(shrubby 
uplands) 

mesic medium 

Vaccinium 
myrtilloides – 
Arctostaphylos 
uva-ursi / forbs 

− 20 2 6 − − − 

WDV038 466681 6314783 g1 subhydric poor 

Picea mariana / 
Ledum 
groenlandicum / 
feather moss 

− 14 5 12 − − − 

WEV001 462588 6306654 d2 submesic medium 

Populus 
tremuloides – 
Picea glauca / 
Viburnum edule 

71 26 8 8 − − − 

WEV002 460434 6306796 
cutblock (pole-

sapling 
uplands) 

submesic medium 

Populus 
tremuloides – 
Salix sp. – Rosa 
acicularis / forbs 

− 34 7 3 − − − 

WEV003 459374 6306673 h1 subhygric medium 

Picea mariana / 
Alnus incana ssp 
tenuifolia / 
feather moss 

104 26 11 11 − − − 

WEV004 461555 6309524 d3 mesic medium 
Picea glauca / 
Pleurozium 
schreberi 

− 31 3 8 − − − 

WEV005 460892 6309434 d3 mesic rich 

Picea glauca / 
Ledum 
groenlandicum / 
feather moss 

− 33 9 5 − − − 

WEV006 460899 6313609 MONG hydric very rich Carex utriculata – 
Carex atherodes − 13 4 6 − Lecanora 

subintricata (T) − 

WEV007 461539 6314217 d1 mesic medium 
Populus 
tremuloides / 
Rosa woodsii 

57 25 2 4 − − − 

WEV008 462589 6315201 SONS hygric rich 

Salix sp. / Rubus 
idaeus / 
Calamagrostic 
canadensis 

− 17 2 0 − − Galeopsis 
tetrahit (Nu) 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WEV009 457075 6303570 d3 submesic poor 

Picea glauca / 
Ledum 
groenlandicum – 
Vaccinium 
myrtilloides / 
feather moss 

− 21 10 21 − 

B-Brachythecium 
acuminatum (T); 

Mycobilimbia 
carneoalbida (U); 

Mycobilimbia 
microcarpa (U); 
Phaeocalicium 

compressulum (U);
Scoliciosporum 
perpusillum (U) 

− 

WEV010 463293 6313128 MONG aquatic very rich 
Calamagrostis 
inexpansa – 
Carex atherodes 

− 13 1 0 − − − 

WEV011 461856 6302572 MONG aquatic very rich 
Carex aquatilis – 
Carex diandra / 
Calla palustris 

− 19 4 2 − − − 

WEV012 472243 6310857 MONG aquatic very rich Carex aquatilis – 
Carex utriculata − 10 2 2 − − − 

WEV013 453077 6308730 WONN aquatic poor Polygonum sp. – 
Lemna minor − 5 0 0 − − − 

WEV014 461924 6306029 shrubland hygric rich 

Salix lutea – 
Rosa woodsii / 
Equisetum 
arvense 

− 31 0 0 − − 

Sonchus 
arvensis 

(No); 
Taraxacum 
officinale 

(Nu) 

WEV015 465687 6306449 SONS hygric very rich 

Cornus 
stolonifera – 
Alnus incana ssp 
tenuifolia – 
Rhamnus 
alnifolia / 
Thalictrum 
venulosum – 
Dryopteris 
carthusiana 

− 23 1 3 − − − 

WEV016 463403 6301735 d2 mesic medium 

Picea glauca – 
Populus 
balsamifera / 
feather moss 

68 22 8 10 − 

B-Herzogiella 
turfacea (W); 

Scoliciosporum 
perpusillum (U) 

− 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WEV017 465279 6300828 SONS subhydric rich 

Salix lutea – 
Alnus incana ssp 
tenuifolia – 
Rhamnus 
alnifolia / 
Equisetum 
sylvaticum 

− 29 5 5 − − − 

WFV001 460714 6303558 STNN hygric rich 

Picea glauca – 
Betula papyrifera 
/ Alnus incana 
ssp tenuifolia – 
Salix sp. / 
Equisetum 
arvense 

142 30 16 19 − 

B-Pseudobryum 
cinclidioides (T); 

Catinaria 
neuschildii (U); 

Lecanora 
subintricata (T); 

Ramalina 
dilacerata (T); 

Scoliciosporum 
perpusillum (U); 
Stenocybe major 

(T) 

− 

WFV002 457003 6306936 f3 subhygric medium 

Picea glauca / 
Equisetum 
arvense / feather 
moss 

89 28 12 12 − 

B-Pseudobryum 
cinclidioides (T); 

Ochrolechia 
gowardii (T); 

Scoliciosporum 
perpusillum (U) 

Poa 
pratensis 

(Ot) 

WFV003 469533 6307372 e3 mesic rich 

Picea glauca / 
Rubus idaeus – 
Cornus 
stolonifera / 
Equisetum 
arvense / feather 
moss 

160 23 14 19 − 

B-Anastrophyllum 
helleranum (T); 

Cladonia 
norvegica (T); 

Lecidea betulicola 
(U); 

Micarea adnata 
(U) 

− 

WFV004 469942 6307761 shrubby 
escarpment xeric medium 

Amelanchier 
alnifolia / 
Artemisia frigida / 
Elymus 
trachycaulus ssp 
subsecundus 

− 8 0 0 − − 
Apocynum 

androsaemif
olium (No) 

WFV005 470038 6307774 shrubby 
escarpment xeric medium 

Amelanchier 
alnifolia / 
Artemisia frigida / 
Elymus 
trachycaulus ssp 
subsecundus 

− 12 0 0 − − 
Apocynum 

androsaemif
olium (No) 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WFV006 459292 6314609 SONS subhydric medium 

Salix sp. – Betula 
papyrifera / 
Calamagrostis 
canadensis / 
Plagiomnium 
cuspidatum 

− 25 11 18 − 

Peltigera collina 
(T); 

Ramalina 
dilacerata (T) 

− 

WFV007 456857 6313930 e1 mesic rich 

Populus 
balsamifera / 
Viburnum edule – 
Ribes 
oxyacanthoides / 
Aralia nudicaulis 

− 28 5 11 − 

B-Brachythecium 
acuminatum (T); 

Candelariella 
lutella (U); 

Micarea adnata 
(U); 

Rinodina 
metaboliza (T) 

− 

WFV008 466891 6306559 MONG aquatic medium Eleocharis 
palustris − 10 0 0 − − − 

WFV009 459839 6308969 meadow hygric medium 

Calamagrostis 
canadensis – 
Carex atherodes 
– Glyceria 
grandis 

− 26 1 0 − − 
Taraxacum 
officinale 

(Nu) 

WFV010 459633 6306486 f3 subhygric rich 

Picea glauca / 
Alnus incana ssp 
tenuifolia / 
Equisetum 
sylvaticum / 
Pleurozium 
schreberi 

− 37 12 18 − 

Lecanora 
subintricata (T); 
Micarea adnata 

(U); 
Ramalina 

dilacerata (T); 
Scoliciosporum 
perpusillum (U); 
Tuckermanopsis 

orbata (U) 

− 

WFV011 466107 6310323 FONS subhydric medium 

Myrica gale – 
Betula pumila / 
Carex diandra / 
Hamatocaulis 
vernicosus 

− 10 4 5 − Mycoglaena 
myricae (U) − 

WFV012 462149 6301393 SONS subhydric medium 

Salix sp. – Rubus 
idaeus / forbs / 
Pseudobryum 
cinclidioides 

− 14 9 17 − 

B-Campylium 
polygamum (W); 
B-Pseudobryum 
cinclidioides (T); 

Ramalina 
dilacerata (T) 

− 
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Table VI-1 2006 Detailed Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Total Number of Species 
Species on ANHIC Tracking and 

Watch Lists, or Unranked in 
Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vascular Bryophyte Lichen Vascular Non-Vascular(c) 

Weeds(d) 

WFV013 459308 6302310 f1 hygric rich 

Betula papyrifera 
/ Alnus incana 
ssp tenuifolia / 
Equisetum 
arvense 

− 30 11 12 − 

B-Pseudobryum 
cinclidioides (T); 

Placynthiella 
icmalea (U); 

Scoliciosporum 
perpusillum (U) 

− 

WFV014 456205 6303727 d3 mesic medium 

Picea glauca / 
Viburnum edule – 
Rosa acicularis / 
Aralia nudicaulis / 
feather moss 

109 22 7 23 − Scoliciosporum 
perpusillum (U) − 

WFV015 454450 6305372 e2 mesic rich 

Populus 
tremuloides – 
Picea glauca – 
Populus 
balsamifera / 
Cornus 
stolonifera 

98 25 5 11 − 

Ramalina 
dilacerata (T); 

Scoliciosporum 
perpusillum (U); 

Stenocybe 
pullatula (U) 

− 

(a)   Datum = NAD83, Zone = 12. 
(b)   T = Tracking list; W = Watch list; U = Unranked in Alberta and no occurrences reported by ANHIC. 
(c)   A "B" character in front of the species name indicates a bryophyte species.  All other species are lichens.  
(d)   No = noxious weed;  Nu = nuisance weed;  Ot = other invasive species. 
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Golder Associates 

Table VI-2 2004 Detailed Vegetation Inventory Plots Within the Local Study Area 

Total Number of 
Species (b) 

Species on ANHIC Tracking and 
Watch Lists, or Unranked in 

Alberta (c) Site 
Number Easting(a) Northing(a) Vegetation 

Type 
Moisture 
Regime 

Nutrient 
Regime 

Community 
Description 

Stand 
Age 

Vasc. Bryo. Lich. Vasculars Non-Vasculars 

Weeds 

U1 470714 6309471 d2 mesic medium 
Populus tremuloides – 
Picea glauca / Rosa 
acicularis / forbs 

91 23 1 0 − − − 

U2 470598 6309657 d2 subhygric medium 

Picea glauca – 
Populus tremuloides / 
Ledum groenlandicum 
– Salix bebbiana 

73 26 2 0 − − − 

U3 470443 6309758 d3 mesic medium 
Picea glauca / Ledum 
groenlandicum / 
Pleurozium schreberi 

80 25 2 0 − − − 

U4 470447 6309863 d1 submesic medium 
Populus tremuloides / 
Alnus viridis ssp crispa 
/ forbs 

89 25 0 0 − − − 

U5 470453 6309944 BTNN subhydric poor 
Picea mariana / Ledum 
groenlandicum / 
Pleurozium schreberi 

82 20 7 1 − − − 

U6 469647 6310768 b4 submesic medium 

Pinus banksiana – 
Picea glauca / 
Vaccinium myrtilloides 
/ Pleurozium schreberi 

75 13 2 1 − − − 

U7 470214 6311363 FONS hydric rich 

Salix pedicularis – 
Rhamnus alnifolia / 
Carex aquatilis – 
Calamagrostis 
canadensis 

− 27 2 0 Chrysosplenium 
tetrandrum (T) − − 

U8 470420 6311320 h1 subhygric rich 

Picea glauca – Picea 
mariana /  Rhamnus 
alnifolia / Equisetum 
arvense / Pleurozium 
schreberi 

130 14 1 0 − − − 

U13 468821 6313384 FTNN subhydric poor 

Picea mariana – Larix 
laricina / Ledum 
groenlandicum – Salix 
bebbiana 

132 24 4 0 − − − 

(a)   Datum = NAD83, Zone = 12. 
(b)   Bryophytes and lichen lists not complete. 
(c)   T = Tracking list; W = Watch list; U = Unranked in Alberta and no occurrences reported by ANHIC.
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Golder Associates 

Table VI-3 2006 Rare Plant Survey Sites Within the Local Study Area 
Species on ANHIC Tracking and Watch 

Lists, or Unranked in Alberta (b) Site 
Number Easting(a) Northing(a) Vegetation 

Type 
Moisture 
Regime 

Nutrient 
Regime Community Description 

Vasculars Non-Vasculars (c) 
Weeds (d) 

WAR001 459621 6314628 cutline (shrubby 
uplands) – – not described − − – 

WAR002 459081 6310208 h1 subhydric medium Picea mariana / Pleurozium 
schreberi − 

B-Splachnum luteum 
(T); 

B-Splachnum rubrum 
(T) 

– 

WAR003 458237 6308906 MONG hydric medium Carex aquatilis − − – 

WAR004 457625 6308716 
cutline 

(herbaceous 
wetlands) 

subhydric medium Carex canescens / Equisetum 
pratense 

Nymphaea tetragona 
(T) − – 

WAR005 459158 6308130 MONG hydric poor Carex sp. − − – 
WAR006 459964 6307765 MONG hydric rich Typha latifolia / Carex sp. − − – 

WAR007 459606 6307964 d2 mesic medium 
Populus tremuloides – Picea glauca 
/ Vaccinium myrtilloides / Aralia 
nudicaulis 

− − – 

WAR008 457506 6307936 FONG hydric poor Carex aquatilis − Mycocalicium subtile 
(T) – 

WAR009 457604 6308009 d2 submesic medium 
Picea glauca – Populus tremuloides 
/ Rosa acicularis / Pleurozium 
schreberi 

− − – 

WAR010 456673 6308106 FTNN hygric poor Picea mariana – Larix laricina / 
Ledum groenlandicum − − – 

WAR011 457655 6308137 h1 hygric poor 
Picea mariana – Populus 
tremuloides /  Ledum 
groenlandicum 

− − – 

WAR015 455884 6306936 f3 hygric rich 
Picea glauca / Alnus incana ssp 
tenuifolia / Calamagrostis 
canadensis 

− 

Peltigera evansiana 
(T); 

Mycobilimbia 
carneoalbida (U); 

Lecania dubitans (T) 

– 

WAR016 456095 6307562 STNN subhygric rich 
Picea glauca – Betula papyrifera / 
Ledum groenlandicum / Equisetum 
arvense 

− − – 

WAR017 456196 6308339 FTNN subhydric rich Larix laricina / Ledum 
groenlandicum − − – 

WAR018 455962 6308249 STNN hygric rich 
Picea glauca – Picea mariana / 
Betula papyrifera – Alnus incana 
ssp tenuifolia 

− Peltigera extenuata 
(U) – 
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Table VI-3 2006 Rare Plant Survey Sites Within the Local Study Area (continued) 

Golder Associates 

Species on ANHIC Tracking and Watch 
Lists, or Unranked in Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime Community Description 

Vasculars Non-Vasculars (c) 
Weeds (d) 

WAR019 455990 6308929 h1 subhygric rich 
Picea mariana / Salix sp.– 
Vaccinium myrtilloides / feather 
moss 

− 

Cladonia acuminata 
(T); 

Trapeliopsis flexuosa 
(T) 

– 

WAR020 467601 6307102 d1 mesic medium Populus tremuloides / Shepherdia 
canadensis – Viburnum edule − − – 

WAR021 467604 6307014 b1 submesic poor 
Populus tremuloides – Pinus 
banksiana / Vaccinium myrtilloides / 
Cladina stellaris 

Cypripedium acaule 
(T) − – 

WAR022 467275 6307461 b1 submesic poor 
Populus tremuloides – Pinus 
banksiana / Arctostaphylos uva-ursi 
/ Cladina sp. 

− − – 

WAR023 467137 6306288 SONS hydric rich Salix sp. – Alnus incana ssp 
tenuifolia − − – 

WAR024 467348 6306302 FTNN hygric medium 
Picea mariana – Larix laricina / 
Ledum groenlandicum – Salix 
myrtillifolia 

− − – 

WAR025 467411 6306077 d2 mesic rich 
Populus tremuloides – Picea 
mariana / Ledum groenlandicum / 
Hylocomium splendens 

− − – 

WAR026 467440 6305912 STNN subhygric medium 
Larix laricina – Picea mariana / 
Ledum groenlandicum – Viburnum 
edule / Equisetum arvense 

− − – 

WBP001 467477 6308637 d2 subhygric medium Populus tremuloides – Picea glauca 
/ Shepherdia canadensis / forbs 

Polygala paucifolia 
(T) − − 

WBP002 467613 6308607 Sh subhygric medium Betula pumila / Fragaria virginiana / 
Hylocomium splendens 

Polygala paucifolia 
(T) − − 

WBP003 465652 6308262 SONS hydric rich 
Alnus incana ssp tenuifolia – Salix 
bebbiana / Caltha palustris / Carex 
atherodes 

− − – 

WBP004 466134 6309801 FONG hydric poor Eriophorum vaginatum – Carex 
aquatilis − − – 

WBP005 458334 6314295 SONS subhydric rich Salix sp. / Caltha palustris − − – 

WBP006 458010 6314182 clearing (pole-
sapling uplands) mesic medium Populus tremuloides – Vaccinium 

myrtilloides / Oryzopsis asperifolia − − – 

WBP007 457896 6314034 cutblock (pole-
sapling uplands) mesic medium 

Populus tremuloides / Sheperdia 
canadensis / Calamagrostis 
canadensis 

− − – 

WBP008 466137 6311248 FONS hydric medium Larix laricina – Betula glandulosa / 
Carex aquatilis − − – 
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Table VI-3 2006 Rare Plant Survey Sites Within the Local Study Area (continued) 

Golder Associates 

Species on ANHIC Tracking and Watch 
Lists, or Unranked in Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime Community Description 

Vasculars Non-Vasculars (c) 
Weeds (d) 

WBP009 466472 6309378 FONG hydric medium Eriophorum angustifolium / 
Sphagum sp. − − – 

WCP001 462534 6309692 SONS hygric rich Salix sp. / Carex aquatilis − − – 

WCP002 462564 6312225 Me mesic rich Phragmites australis / Stachys 
palustris – Equisetum arvense − − – 

WCP003 464069 6304468 MONG hygric rich Carex utriculata – Carex aquatilis / 
Equisetum hyemale Carex backii (T) − − 

WCP004 465777 6304681 MONG hygric rich Typha latifolia / Phragmites australis 
– Carex utriculata − − – 

WCP005 464598 6313114 SONS subhygric medium Salix sp. – Betula pumila / Carex 
aquatilis − − – 

WCP006 464601 6313109 MONG hygric rich Typha latifolia / Carex 
pseudocyperus − − – 

WCP007 458343 6314056 MONG hydric poor Carex utriculata / Polygonum 
coccineum − − – 

WCP008 459774 6313289 MONG subhydric medium Carex utriculata – Scirpus 
microcarpus − − – 

WCP009 455993 6306821 MONG hydric rich Carex aquatilis – Carex atherodes − − – 

WCP010 460363 6311121 SONS hydric rich Salix sp. – Ribes hudsonianum / 
Caltha palustris − B-Pseudobryum 

cinclidioides (T) – 

WCP011 459743 6310661 MONG aquatic medium Carex aquatilis – Carex atherodes – 
Carex utriculata − − – 

WCP012 458295 6310637 SONS subhygric rich Alnus incana ssp tenuifolia – Rosa 
acicularis / Equisetum sp. − − – 

WCP013 468069 6310128 b1 submesic medium 
Pinus banksiana – Populus 
tremuloides / Alnus viridis ssp crispa 
/ Pleurozium schreberi 

− − – 

WCP014 467735 6312018 FOPN hydric very rich Carex interior / Menyanthes trifoliata 
– Sarracenia purpurea 

Sarracenia purpurea 
(T) − – 

WCP015 465486 6311292 SONS subhygric medium 
Salix sp. – Rosa acicularis / 
Equisetum arvense / Carex 
atherodes 

− − – 

WCP017 468140 6310008 b1 subxeric poor 
Pinus banksiana (Populus 
tremuloides) / Alnus viridis ssp 
crispa / Carex siccata 

Carex adusta (T); 
Carex houghtoniana 

(T) 
− − 

WDP001 462401 6309573 SONS subhydric very rich Alnus incana ssp tenuifolia – Salix 
sp. / Carex aquatilis − − – 

WDP002 469400 6305325 
cutline 

(herbaceous 
wetlands) 

hydric rich Calamagrostis canadensis / 
Sphagnum sp. − − – 
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Table VI-3 2006 Rare Plant Survey Sites Within the Local Study Area (continued) 

Golder Associates 

Species on ANHIC Tracking and Watch 
Lists, or Unranked in Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime Community Description 

Vasculars Non-Vasculars (c) 
Weeds (d) 

WDP003 468931 6305547 MONG subhydric very rich Carex atherodes − − – 

WDP004 464204 6310535 SONS hydric rich Salix sp. / Carex atherodes − − Potentilla 
norvegica (Nu) 

WDP005 464115 6308771 
cutblock 

(herbaceous 
uplands) 

submesic poor Achillea millefolium – Epilobium 
angustifolium − − – 

WDP006 457020 6309854 
ROW 

(herbaceous 
wetlands) 

hygric rich Carex bebbii – Calamagrostis 
canadensis − − – 

WDP007 463520 6307274 RiSh hygric very rich 
Alnus incana ssp tenuifolia – 
Cornus stolonifera / Epilobium 
angustifolium 

− − – 

WDP008 464211 6307219 MONG aquatic rich Carex aquatilis – Carex atherodes − − – 

WDP009 461714 6306709 MONG aquatic very rich Carex aquatilis – Carex atherodes – 
Carex utriculata − − – 

WDP010 460256 6307483 SONS subhydric very rich Salix sp. – Alnus incana ssp 
tenuifolia / Carex atherodes − − – 

WDP011 459602 6311046 
clearing 
(shrubby 
uplands) 

subhygric very rich Salix sp. − − – 

WDP012 466369 6313332 FONS hydric rich Larix laricina – Betula glandulosa / 
Carex aquatilis 

Sarracenia purpurea 
(T) − – 

WDP013 466930 6314361 FONG hydric rich Carex aquatilis – Carex atherodes − − – 

WDP014 468028 6313614 FONS hydric rich Salix sp. – Betula pumila / Carex 
aquatilis − − – 

WDP015 464860 6315218 FONS hydric poor Larix laricina – Betula glandulosa / 
Carex diandra − − – 

WEP001 461540 6306648 SONS hydric rich Salix sp. – Alnus incana ssp 
tenuifolia / Carex utriculata − − – 

WEP002 461334 6306863 FONG hygric rich Carex atherodes − − – 

WEP003 457688 6306565 FTNN subhydric very rich Larix laricina – Picea mariana / 
Betula pumila / Carex aquatilis − − – 

WEP004 462518 6307593 
cutline 

(herbaceous 
wetlands) 

– – not described − − – 

WEP005 462526 6307038 
cutline 

(herbaceous 
wetlands) 

– – not described − − – 

WEP006 457192 6307603 MONG aquatic rich Carex atherodes – Carex retrorsa – 
Carex utriculata − − – 
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Table VI-3 2006 Rare Plant Survey Sites Within the Local Study Area (continued) 

Golder Associates 

Species on ANHIC Tracking and Watch 
Lists, or Unranked in Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime Community Description 

Vasculars Non-Vasculars (c) 
Weeds (d) 

WEP007 457235 6307634 MONG aquatic very rich Carex lacustris Carex lacustris (T) − − 
WEP008 457282 6307649 MONG – – not described − − – 
WEP009 457364 6307622 SONS – – not described − − – 
WEP010 457430 6307623 SONS – – not described − − – 

WEP011 457726 6307568 SONS subhydric very rich Salix sp. / Glyceria striata – Carex 
aquatilis − − – 

WEP012 461567 6309665 MONG aquatic very rich Carex utriculata − − – 
WEP013 461697 6309632 FONG – – Carex sp. − − – 

WEP014 460489 6309320 SONS subhygric poor Alnus incana ssp tenuifolia – Salix 
sp. / Carex aquatilis − − – 

WEP015 460456 6307752 SONS hydric rich Salix sp. / Calamagrostis 
canadensis − − Potentilla 

norvegica (Nu) 

WEP016 460325 6309792 MONG hydric rich Carex atherodes – Carex utriculata 
– Carex aquatilis − − – 

WEP017 460940 6314135 
ROW 

(herbaceous 
wetlands) 

hydric very rich Carex atherodes – Carex utriculata − − – 

WEP018 460570 6313819 
cutline 

(herbaceous 
wetlands) 

subhygric medium not described − − – 

WEP019 462726 6314314 d2 submesic rich 
Populus tremuloides – Picea glauca 
/ Shepherdia canadensis / forbs / 
Pleurozium schreberi 

− − – 

WEP020 462482 6315423 FONG hydric rich Carex aquatilis – Carex utriculata − − – 
WEP021 460870 6303701 FONG hydric rich Carex aquatilis / Potentilla palustris − − – 

WEP022 457097 6303994 SONS hydric medium Alnus incana ssp tenuifolia – Salix 
sp. / Carex atherodes − − – 

WEP023 469192 6304659 SONS hydric very rich Salix sp. / Calamagrostis inexpansa − − Potentilla 
norvegica (Nu) 

WEP024 461603 6303324 SONS subhygric rich Salix sp. / Carex atherodes − − – 
WEP025 457046 6309309 MONG aquatic very rich Calla palustris – Carex diandra − − – 

WEP026 453385 6308910 Me mesic medium 
Carex atherodes – Calamagrostis 
canadensis / Geum rivale – Achillea 
millefolium 

− − 

Galeopsis tetrahit 
(Nu); 

Phalaris 
arundinacea (Ot);
Sonchus arvensis 

(No); 
Taraxacum 

officinale (Nu) 
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Table VI-3 2006 Rare Plant Survey Sites Within the Local Study Area (continued) 

Golder Associates 

Species on ANHIC Tracking and Watch 
Lists, or Unranked in Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime Community Description 

Vasculars Non-Vasculars (c) 
Weeds (d) 

WEP027 466521 6305699 SONS hydric very rich 
Alnus incana ssp tenuifolia – Salix 
sp. / Carex aquatilis – Carex 
utriculata 

− − – 

WEP028 464163 6305978 STNN subhydric very rich 
Picea mariana – Larix laricina / 
Alnus incana ssp tenuifolia / Carex 
disperma 

− − – 

WEP029 464041 6304876 SONS hydric very rich 
Salix sp. – Alnus incana ssp 
tenuifolia / Carex aquatilis – Carex 
utriculata 

− − – 

WEP030 467817 6304933 FONG hydric rich Carex sp. – Agrostis scabra – 
Calamagrostis canadensis − − – 

WEP031 465515 6300858 MONG hydric very rich Schoenoplectus acutus var acutus – 
Carex aquatilis − − – 

WFP001 461607 6303865 FONG hygric medium Carex utriculata – Calamagrostis 
canadensis − − – 

WFP002 461873 6302541 MONG aquatic medium Carex aquatilis / Calla palustris − − – 

WFP003 457293 6306943 SONS hydric rich 
Salix sp. – Alnus incana ssp 
tenuifolia / Caltha palustris / Carex 
aquatilis 

− − – 

WFP004 457035 6306872 SONS hydric rich 
Salix sp. – Alnus incana ssp 
tenuifolia / Equisetum fluviatile / 
Calamagrostis canadensis 

− − – 

WFP005 456948 6306849 SONS subhydric medium 
Salix sp. – Rubus idaeus / Calla 
palustris / Calamagrostis 
canadensis 

− − – 

WFP006 469588 6307488 e3 subhygric rich 
Picea glauca / Alnus incana ssp 
tenuifolia – Cornus stolonifera / 
Equisetum arvense 

− − – 

WFP007 469641 6307574 RiSh mesic medium 
Rosa acicularis – Alnus incana ssp 
tenuifolia / Calamagrostis 
canadensis 

− − – 

WFP008 469769 6307573 RiSh subhygric rich Alnus incana ssp tenuifolia / 
Calamagrostis canadensis − − – 

WFP009 462528 6305561 BTNN subhydric poor 
Picea mariana / Ledum 
groenlandicum / Rubus 
chamaemorus / Sphagnum fuscum 

− 

B-Lophozia collaris 
(T); 

B-Scapania 
paludicola (T) 

– 

WFP010 462590 6305439 SONS hygric rich Salix sp. – Alnus incana ssp 
tenuifolia / Equisetum sylvaticum − − – 
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Table VI-3 2006 Rare Plant Survey Sites Within the Local Study Area (continued) 

Golder Associates 

Species on ANHIC Tracking and Watch 
Lists, or Unranked in Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime Community Description 

Vasculars Non-Vasculars (c) 
Weeds (d) 

WFP011 466924 6305847 SONS subhydric medium 
Salix sp. – Alnus incana ssp 
tenuifolia / Carex aquatilis – Carex 
utriculata 

− − – 

WFP012 466864 6305771 STNN subhydric medium 
Picea mariana – Betual papyrifera / 
Salix sp. – Alnus incana ssp 
tenuifolia / Carex aquatilis 

− − – 

WFP013 463650 6305818 MONG subhydric medium Calamagrostis canadensis – Carex 
lacustris Carex lacustris (T) − – 

WFP014 462600 6309709 SONS hygric medium 
Salix sp. – Alnus incana ssp 
tenuifolia / Calamagrostis 
canadensis  

− − – 

WFP015 473628 6306557 FONG hydric medium Carex aquatilis – Carex utriculata Carex lacustris (T) − – 

WFP016 461804 6306834 MONG hygric medium Carex aquatilis – Carex utriculata – 
Calamagrostis canadensis − − – 

WFP017 458412 6302257 MONG hydric medium Scirpus cyperinus – Calamagrostis 
canadensis − − – 

WFP018 452727 6308288 MONG subhydric medium Carex atherodes – Carex bebbii – 
Calamagrostis canadensis − − – 

WFP019 460338 6310014 MONG hydric medium Carex aquatilis – Carex utriculata − − – 
WFP020 463743 6312282 FONG subhydric medium Carex aquatilis − − – 

WFP021 463756 6312273 WONN aquatic medium 
Polygonum amphibium – 
Potamogeton richardsonii – 
Utricularia vulgaris 

− − – 

WFP022 472969 6308691 RiSh subhygric medium Salix sp. / Physostegia parviflora / 
Carex utriculata − − – 

(a)   Datum = NAD83, Zone = 12. 
(b)   T = Tracking list; W = Watch list; U = Unranked in Alberta and no occurrences reported by ANHIC. 
(c)   A "B" character in front of the species name indicates a bryophyte species.  All other species are lichens.  
(d)   No = noxious weed;  Nu = nuisance weed;  Ot = other invasive species.
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Golder Associates 

Table VI-4 2004 Rare Plant Survey Sites Within the Local Study Area 
Species on ANHIC Tracking and Watch 

Lists, or Unranked in Alberta(b) Site 
Number Easting(a) Northing(a) Vegetation 

Type 
Moisture 
Regime 

Nutrient 
Regime Community Description 

Vascular Non-Vascular(c) 
Weeds 

U1A 470714 6309471 d2 mesic medium Populus tremuloides – Picea glauca 
/ Rosa acicularis / forbs − − – 

U2A 470598 6309657 d2 subhygric medium 
Picea glauca – Populus tremuloides 
/ Ledum groenlandicum – Salix 
bebbiana 

− − – 

U3A 470443 6309758 d3 mesic medium 
Picea glauca / Ledum 
groenlandicum / Pleurozium 
schreberi 

− − – 

U4A 470447 6309863 d1 submesic medium Populus tremuloides / Alnus viridis 
ssp crispa / forbs − − – 

U5A 470448 6309916 BTNN subhydric poor 
Picea mariana / Ledum 
groenlandicum / Pleurozium 
schreberi 

  B-Splachnum 
luteum (T) – 

U6A 469647 6310768 b4 submesic medium 
Pinus banksiana – Picea glauca / 
Vaccinium myrtilloides / Pleurozium 
schreberi 

− − – 

U7A 470214 6311363 FONS hydric rich 
Salix pedicularis – Rhamnus 
alnifolia / Carex aquatilis – 
Calamagrostis canadensis 

− − – 

U13A 468821 6313384 FTNN subhydric poor 
Picea mariana – Larix laricina / 
Ledum groenlandicum – Salix 
bebbiana 

− − – 

VAP05A 469211 6312498 c1 submesic medium Pinus banksiana – Picea mariana / 
Ledum groenlandicum 

Cypripedium acaule 
(T) − – 

VAP06A 469443 6311709 d2 mesic medium 
Populus tremuloides – Picea glauca 
/ Shepherdia canadensis – Rosa 
acicularis 

Polygala paucifolia 
(T) − – 

VAP07A 469599 6311762 
clearing 
(shrubby 
uplands) 

hygric rich Salix sp. / Fragaria virginiana − − – 

VAP07B 469621 6311813 SONS subhydric rich Salix sp. / Equisetum arvense − − – 

VAP08A 469270 6312322 h1 subhygric medium 
Picea mariana / Ledum 
groenlandicum – Ribes 
glandulosum / Pleurozium schreberi 

Coptis trifolia (W) − – 

VAP10A 470131 6309376 d2 mesic medium 
Populus tremuloides – Picea glauca 
/ Shepherdia canadensis – 
Viburnum edule 

− − – 
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Table VI-4 2004 Rare Plant Survey Sites Within the Local Study Area (continued) 

Golder Associates 

Species on ANHIC Tracking and Watch 
Lists, or Unranked in Alberta(b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Moisture 
Regime 

Nutrient 
Regime Community Description 

Vascular Non-Vascular(c) 
Weeds 

VAP11A 469978 6309861 STNN subhydric rich 
Picea mariana – Betual papyrifera / 
Cornus stolonifera / Caltha palustris 
/ Carex sp. 

− − – 

VAP12A 469820 6309704 b3 mesic medium 
Picea glauca – Populus tremuloides 
/ Alnus viridis ssp crispa – Rosa 
acicularis 

− − – 

VAP13A 469605 6309780 FTNN hygric rich 
Picea mariana – Larix laricina / 
Betula pumila / Pleurozium 
schreberi – Tomenthypnum nitens 

Polygala paucifolia 
(T) − – 

VAP14A 469403 6310969 b3 mesic medium 
Populus tremuloides – Picea 
mariana / Vaccinium myrtilloides – 
Ledum groenlandicum 

Polygala paucifolia 
(T) − – 

VAP15A 469471 6311302 g1 mesic poor 
Picea mariana – Pinus banksiana / 
Ledum groenlandicum / Pleurozium 
schreberi 

− − – 

VAP16A 470438 6311275 FTNN subhygric poor 
Picea mariana – Larix laricina / 
Betula glandulosa / Pleurozium 
schreberi – Tomenthypnum nitens 

− − – 

VAP45A 468712 6313658 d3 mesic rich Picea glauca / Cornus stolonifera – 
Rosa acicularis − − – 

VAPI03 469615 6310213 d2 – – not described Polygala paucifolia 
(T) − – 

VAPI05 469810 6311286 

cutline 
(pole-

sapling 
uplands) 

– – Populus tremuloides – Salix sp. / 
Rubus pubescens / graminoids 

Polygala paucifolia 
(T) − – 

VAPI06 470296 6311276 
cutline 

(shrubby 
wetlands) 

– – Betula glandulosa – Potentilla 
fruticosa 

Polygala paucifolia 
(T) − – 

VAPI08 469763 6310650 FTNN – – 
Picea mariana – Larix laricina / 
Potentilla fruticosa – Ledum 
groenlandicum 

Polygala paucifolia 
(T) − – 

(a)   Datum = NAD83, Zone = 12. 
(b)   Bryophytes and lichen lists not complete. 
(c)   A "B" character in front of the species name indicates a bryophyte species. 
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Table VI-5 Historical Rare Plant Survey Sites from the Alberta Natural Heritage 
Information Centre Within the Local Study Area 

Species on ANHIC Tracking and Watch Lists, 
or Unranked in Alberta (b) Site 

Number Easting(a) Northing(a) Vegetation 
Type 

Vascular Non-Vascular(c) 

4645 462043 6313976 black spruce 
stand − B-Splachnum 

ampullaceum (T) 
16026 467726 6312172 FONG Liparis loeselii (T) − 
10434 467666 6312059 FOPN Sarracenia purpurea (T) − 
9573 472193 6310075 no data Polygala paucifolia (T) − 
9575 471993 6307825 disturbance Polygala paucifolia (T) − 
9574 472493 6306275 cutline Polygala paucifolia (T) − 

(a)   Datum = NAD83, Zone = 12. 
(b)   Bryophytes and lichen lists not complete. 
(c)   A "B" character in front of the species name indicates a bryophyte species. 
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Table VI-6 2006 Reconnaissance Vegetation Inventory Plots Within the Local Study Area 

Site 
Number Easting(a) Northing(a) Vegetation 

Type 
Moisture 
Regime 

Nutrient 
Regime Community Description 

WCE001 462515 6309455 g1 – – not described 
WCE002 459211 6313678 d2 mesic rich Populus tremuloides – Picea mariana / Rosa acicularis / forbs 

WCE003 458852 6311786 
cutblock 
(shrubby 
uplands) 

mesic rich Salix sp. – Populus balsamifera / Epilobium angustifolium 

WCE004 459568 6312530 
cutblock (pole-

sapling 
uplands) 

mesic medium Populus tremuloides – Salix sp. / Epilobium angustifolium 

WCE005 459544 6312514 d2 mesic medium Populus tremuloides – Picea glauca / Sheperdia canadensis / 
Pleurozium schreberi 

WCE006 460413 6310784 h1 subhygric medium Picea mariana – Populus tremuloides / Pleurozium schreberi 

WCE007 459751 6310621 f3 subhygric medium Picea glauca / Rosa acicularis – Ribes triste / Pleurozium 
schreberi 

WCE008 456778 6311426 e1 mesic rich Populus tremuloides / Rosa acicularis – Viburnum edule – Cornus 
stolonifera 

WCE009 458052 6311690 
cutblock 
(shrubby 
wetlands) 

subhydric medium Salix sp. / Equisetum arvense 

WCE010 467551 6310163 b3 submesic poor Populus tremuloides – Picea glauca / Shepherdia canadensis – 
Vaccinium myrtilloides 

WCE011 467946 6309644 FTNN hygric poor Picea mariana – Larix laricina / Ledum groenlandicum / 
Sphagnum angustifolium 

WCE012 466607 6310214 
clearing 

(herbaceous 
uplands) 

mesic medium Epilobium angustifolium – Achillea millefolium – Hieracium 
umbellatum 

WCE013 466414 6310610 b1 subxeric poor Pinus banksiana (Populus tremuloides) / Shepherdia canadensis 
– Arctostaphylos uva-ursi 

WCE014 468408 6309661 c1 mesic poor Picea mariana – Pinus banksiana / Ledum groenlandicum 
WDE001 470336 6306685 b4 xeric poor Pinus banksiana – Picea glauca / Vaccinium myrtilloides 

WDE002 457217 6310775 d2 submesic medium Populus tremuloides – Picea glauca / Alnus viridis ssp crispa / 
Cornus canadensis 

WDE003 456947 6310829 d1 mesic medium Betula papyrifera / Viburnum edule / forbs 
WDE004 463976 6307136 d2 submesic rich Populus tremuloides – Picea glauca / Viburnum edule / forbs 

WDE005 461752 6307078 d2 subhygric rich Populus tremuloides – Picea glauca / Vaccinium myrtilloides – 
Shepherdia canadensis / forbs 
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Table VI-6 2006 Reconnaissance Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Site 
Number Easting(a) Northing(a) Vegetation 

Type 
Moisture 
Regime 

Nutrient 
Regime Community Description 

WDE006 461431 6307585 d2 mesic medium Populus tremuloides – Populus balsamifera – Picea glauca / 
Viburnum edule / forbs 

WDE007 461867 6307824 d2 subhygric medium Populus tremuloides – Picea glauca / Ledum groenlandicum 
WDE008 457455 6311517 MONG aquatic rich Typha latifolia / Carex atherodes 

WDE009 466272 6314536 g1 subhydric poor Picea mariana – Pinus banksiana / Ledum groenlandicum / 
Pleurozium schreberi / Cladina mitis 

WDE010 466791 6314421 
cutblock (pole-

sapling 
uplands) 

submesic medium Populus tremuloides – Rosa acicularis / Epilobium angustifolium 

WEE001 457463 6307625 FTNN hygric medium Picea mariana – Larix laricina / Ledum groenlandicum – Salix sp. 
WEE002 457404 6306977 BTNN hygric poor Picea mariana / Ledum groenlandicum / Rubus chamaemorus 

WEE003 460161 6308953 
cutblock (pole-

sapling 
uplands) 

xeric medium Populus tremuloides – Salix sp. / Epilobium angustifolium 

WEE004 459648 6314116 
clearing 
(shrubby 
uplands) 

xeric medium Salix sp. – Rosa woodsii / Epilobium angustifolium / Calamgrostis 
canadensis 

WEE005 460630 6314048 d2 submesic medium Populus tremuloides – Picea glauca / Rosa acicularis / Mertensia 
paniculata 

WEE006 462789 6314251 d2 submesic medium Picea glauca – Populus tremuloides / Shepherdia canadensis / 
Cornus canadensis 

WEE007 462413 6315339 
clearing (pole-

sapling 
uplands) 

submesic medium Populus tremuloides – Populus balsamifera / Viburnum edule / 
Epilobium angustifolium 

WEE008 460665 6303654 STNN hydric very rich Larix laricina /  Betula sp. – Alnus incana ssp tenuifolia / Smilacina 
trifolia 

WEE009 459813 6303790 STNN subhydric very rich Picea mariana – Betual papyrifera / Alnus incana ssp tenuifolia – 
Rhamnus alnifolia 

WEE010 458025 6303986 STNN hygric rich Picea mariana – Picea glauca / Betual papyrifera – Alnus incana 
ssp tenuifolia 

WEE011 459018 6303907 burn (shrubby 
wetlands) subhydric rich Populus balsamifera – Salix sp. / forbs / Eleocharis palustris 

WEE012 460225 6303222 SONS hydric very rich Alnus incana ssp tenuifolia – Salix sp. / Carex aquatilis 
WEE013 464036 6313703 FONG hydric rich Calamagrostis inexpansa / Calla palustris 
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Table VI-6 2006 Reconnaissance Vegetation Inventory Plots Within the Local Study Area (continued) 

Golder Associates 

Site 
Number Easting(a) Northing(a) Vegetation 

Type 
Moisture 
Regime 

Nutrient 
Regime Community Description 

WEE014 456920 6309397 
clearing 
(shrubby 
uplands) 

subhygric rich Salix sp. – Shepherdia canadensis  / Epilobium angustifolium 

WEE015 465808 6306783 FTNN hydric rich Larix laricina – Picea mariana / Salix sp. / Carex aquatilis 
WEE016 465745 6305558 d1 submesic medium Populus tremuloides / Rosa woodsii / forbs 
WEE017 465140 6305679 d1 submesic rich Populus tremuloides / Picea glauca / Calamagrostis canadensis 
WEE018 462994 6304864 d3 submesic medium Picea glauca / feather moss 
WEE019 467843 6304821 BTNN subhydric poor Picea mariana / Ledum groenlandicum / Rubus chamaemorus 
WEE021 463332 6301648 d2 submesic medium Populus tremuloides – Picea glauca 
WEE022 462926 6301558 BTNN hygric poor Picea mariana / Ledum groenlandicum / Sphagnum sp. 
WEE023 462344 6303818 d2 submesic medium Populus tremuloides – Picea glauca / Rosa acicularis 

WFN001 461793 6303952 burn (shrubby 
wetlands) hygric poor Potentilla fruticosa – Betula glandulosa / Calamagrostis 

canadensis 

WFN002 469383 6307645 d1 mesic medium Populus tremuloides / Shepherdia canadensis – Amelanchier 
alnifolia 

WFN003 469714 6307592 shrubland subhygric very rich Alnus incana ssp tenuifolia / Matteuccia struthiopteris 

WFN004 458767 6306541 BTNN subhydric very poor Picea mariana / Ledum groenlandicum / Rubus chamaemorus / 
Sphagnum fuscum 

(a)   Datum = NAD83, Zone = 12. 
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a1 − lichen jack pine ecosite phase (site: WAV022) 

 

 

 
b1 − blueberry jack pine-aspen ecosite phase (site: WCV021) 
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b4 − blueberry white spruce-jack pine ecosite phase (site: WAV020) 

 

 

 
d1 − low-bush cranberry aspen ecosite phase (site: WAV014) 
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d2 − low-bush cranberry aspen-white spruce ecosite phase (site: WCV008) 

 

 

 
d3 − low-bush cranberry white spruce ecosite phase (site: WEV005) 
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e1 − dogwood balsam poplar-aspen ecosite phase (site: WFV007) 

 

 

 
e2 − dogwood balsam poplar-white spruce ecosite phase (site: WFV015) 
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e3 − dogwood white spruce ecosite phase (site: WFV003) 

 

 

 
f1 − horsetail balsam poplar-aspen ecosite phase (site: WFV013) 
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f3 − horsetail-white spruce ecosite phase (site: WCV019) 

 

 

 
g1 − Labrador tea−subhygric black spruce-jack pine ecosite phase (site: WBV013) 
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h1 − Labrador tea/horsetail white spruce-black spruce ecosite phase (site: WEV003) 

 

 

 
Me − meadow vegetation type (site: WEP026) 
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BTNN − wooded bog wetlands type (site: WEE022) 

 

 

 
BUw − burn wetlands vegetation type (site: WFN001) 
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FONG – graminoid fen wetlands type (site: WCV024) 

 

 

 
FONS − shrubby fen wetlands type (site: WFV011) 
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FOPN − patterned fen wetlands type (site: WCV023) 

 

 

 
FTNN − wooded fen wetlands type (site: WCV033) 
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MONG − marsh wetlands type (site: WEP007) 

 

 

 
SONS − shrubby swamp wetlands type (site: WDP004) 
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STNN − wooded swamp wetlands type (site: WEE009) 

 

 

 
WONN − shallow open water wetlands type (site: WEV013) 
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CC − cutblock (site: WDP005) 
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Table VIII-1 2004 and 2006 Site Index Data From Within the Local Study Area 

Site 
Number 

Ecosite 
Phase / 

Wetlands 
Type 

Tree Species Tree 
No. 

Diameter 
at Breast 

Height 
(m) 

Tree 
Height 

(m) 

Breast 
Height 

Age 
(Years) 

Site Index: 
Height at 50 
Years Breast 
Height Age 

(m) 
2004 Site Index Data 
U1 d2 aspen 1 26.6 26.8 85 21.7 
U2 d2 white spruce 1 24.0 19.2 58 17.4 
U3 d3 white spruce 1 27.8 26.5 65 23.0 
U4 d1 aspen 1 18.5 18.2 83 13.6 
U5 BTNN black spruce 1 17.9 11.5 62 9.9 
U6 b4 jack pine 1 24.0 17.6 65 15.3 
U8 h1 white spruce 1 27.5 20.8 115 11.8 
U12 e2 aspen 1 23.7 25.4 82 20.6 
U13 FTNN black spruce 1 19.3 17.0 112 10.5 
2006 Suncor Site Index Data 
WAV002 d2 aspen 2 42.0 26.5 81 21.9 
WAV016 f3 white spruce 1 24.1 17.6 64 14.8 
      2 23.4 18.7 79 13.6 
WAV017 FTNN black spruce 1 15.0 11.0 47 11.5 
      2 10.4 8.9 45 9.6 
WAV019 d1 aspen 1 25.3 25.5 51 25.3 
      2 22.9 25.3 47 25.9 
WAV020 b4 jack pine 1 24.1 18.9 51 18.7 
      2 25.2 19.2 52 18.8 
WAV022 a1 jack pine 1 31.5 15.0 55 14.2 
      2 31.2 14.6 57 13.5 
WAV023 a1 jack pine 1 23.5 17.7 56 16.6 
      2 21.8 17.5 52 17.1 
WAV024 FTNN black spruce 1 19.4 13.6 81 9.9 
      2 n/d 18.6 105 12.2 
WAV026 g1 black spruce 1 7.2 9.2 47 9.6 
      2 10.5 9.8 42 11.2 
WAV027 BTNN black spruce 1 12.0 9.4 50 9.4 
      2 8.8 7.3 46 7.8 
WBV002 d2 aspen 1 33.0 20.9 62 18.8 
      2 23.8 20.7 64 18.3 
WBV003 d3 white spruce 1 28.5 22.4 90 15.4 
      2 28.5 22.4 103 14.1 
WBV005 BTNN black spruce 1 17.6 10.7 77 7.9 
WBV006 b4 jack pine 1 27.8 17.9 52 17.5 
      2 25.2 18.3 50 18.3 
WBV007 d2 aspen 1 18.4 20.0 51 19.8 
      2 21.1 22.0 53 21.4 
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Table VIII-1 2004 and 2006 Site Index Data From Within the Local Study Area 
(continued) 

Golder Associates 

Site 
Number 

Ecosite 
Phase / 

Wetlands 
Type 

Tree Species Tree 
No. 

Diameter 
at Breast 

Height 
(m) 

Tree 
Height 

(m) 

Breast 
Height 

Age 
(Years) 

Site Index: 
Height at 50 
Years Breast 
Height Age 

(m) 
WBV009 d1 aspen 1 19.0 26.1 42 27.8 
      2 27.7 26.1 52 25.7 
WBV010 d2 aspen 1 26.6 19.2 58 17.8 
      2 27.4 20.2 67 17.4 
WBV013 g1 black spruce 1 15.8 13.2 46 14.0 
      2 21.6 15.2 53 14.6 
WCV002 g1 black spruce 2 12.9 11.0 68 8.9 
WCV013 d1 aspen 1 7.8 9.0 24 14.6 
WCV015 d1 aspen 1 25.6 15.0 66 12.7 
      2 25.9 15.0 54 14.3 
WCV017 h1 black spruce 1 12.0 10.0 38 12.2 
WCV019 f3 white spruce 1 34.8 21.0 97 13.5 
      2 26.0 19.0 74 14.5 
WCV029 e2 aspen 1 39.1 22.0 57 20.7 
      2 50.0 24.0 63 21.7 
WCV031 a1 jack pine 1 32.2 16.8 61 15.0 
      2 31.6 14.5 61 12.9 
WCV036 d1 aspen 1 34.5 19.0 75 15.2 
      2 32.5 21.0 61 19.1 
WDV004 h1 black spruce 2 14.7 13.7 49 13.9 
    white spruce 1 17.7 12.9 47 13.5 
WDV008 d1 aspen 1 21.9 20.1 53 19.5 
      2 23.1 22.3 75 18.4 
WDV016 d2 white spruce 1 37.9 25.3 123 14.8 
WDV017 d3 white spruce 2 16.4 20.2 49 20.5 
WDV034 d2 aspen 1 28.4 25.3 52 24.9 
WEV001 d2 aspen 1 35.2 21.3 65 18.8 
WEV003 h1 black spruce 1 27.8 22.1 82 17.3 
      2 37.7 23.7 84 18.7 
WEV007 d1 aspen 1 24.2 19.3 46 20.1 
      2 22.7 17.0 51 16.8 
WEV016 d2 white spruce 1 26.6 18.8 53 18.1 
      2 29.8 17.8 44 19.4 
WFV002 f3 white spruce 1 23.1 16.9 68 13.5 
      2 22.6 18.3 74 13.9 
WFV014 d3 white spruce 1 39.2 24.1 94 16.5 
      2 43.5 28.1 82 21.8 

n/d = No data. 


	Main Menu
	ESR Menu
	Search
	EXECUTIVE SUMMARY
	ACKNOWLEDGEMENTS
	SUPPORTING DOCUMENTS
	TABLE OF CONTENTS
	1 INTRODUCTION
	1.1 STUDY OBJECTIVES
	1.2 STUDY AREAS
	1.2.1 Regional Study Area
	1.2.2 Subregional Study Area
	1.2.3 Local Study Area


	2 METHODS
	2.1 VEGETATION CLASSIFICATION AND MAPPING
	2.1.1 Regional Study Area
	2.1.2 Local Study Area
	2.1.3 Correlation Between the Regional and Local Study Area Ecological Land Classification Systems

	2.2 DATA COLLECTION
	2.2.1 Detailed Vegetation Inventory Plots
	2.2.2 Reconnaissance Vegetation Inventory Plots
	2.2.3 Spring and Summer Rare Plants Surveys
	2.2.4 Rare and Special Plant Community Surveys
	2.2.5 Traditional Plant Surveys
	2.2.6 Non-Native and Native Invasive Species Surveys
	2.2.7 Other Sources of Vegetation Data

	2.3 VEGETATION ANALYSIS
	2.3.1 Forest Stand Attributes
	2.3.2 Site Index
	2.3.3 Species Diversity
	2.3.4 Non-Native and Native Invasive Species
	2.3.5 Key Indicator Resources 
	2.3.6 Traditional Environmental Knowledge
	2.3.7 Sustainable Ecosystem Working Group (SEWG) Indicators 

	2.4 QUALITY ASSURANCE AND QUALITY CONTROL

	3 REGIONAL STUDY AREA
	3.1 TERRESTRIAL VEGETATION AND WETLANDS
	3.1.1 Overview
	3.1.2  Regional Land Cover Classes 

	3.2 KEY INDICATOR RESOURCES
	3.2.1 Community-Level Key Indicator Resources
	3.2.2 Species-Level Key Indicator Resources

	3.3  TRADITIONAL ENVIRONMENTAL KNOWLEDGE
	3.4 REGIONAL ISSUES AND INITIATIVES
	3.4.1 Aquifer Drawdown Effects on Wetlands Communities
	3.4.2 Traditional and Native Species in Reclamation


	4 LOCAL STUDY AREA
	4.1 TERRESTRIAL VEGETATION AND WETLANDS TYPES
	4.1.1 Overview
	4.1.2  Plot Data Summary
	4.1.3 Terrestrial Vegetation and Wetlands Types 

	4.2 FOREST STAND ATTRIBUTES
	4.2.1 Tree Density, Species Composition and Stand Structure
	4.2.2 Stand Height, Age and Timber Productivity
	4.2.3 Site Index

	4.3 RARE PLANTS
	4.3.1 Rare Vascular Plant Species
	4.3.2 Rare Bryophyte Species
	4.3.3 Rare Lichen Species

	4.4 SPECIES DIVERSITY
	4.4.1 Total Number of Vascular Species
	4.4.2 Total Number of Rare Vascular Species
	4.4.3 Total Number of Unique Species
	4.4.4 Mean Species Richness

	4.5   NON-NATIVE AND NATIVE INVASIVE PLANT SPECIES
	4.6 KEY INDICATOR RESOURCES
	4.6.1 Community-Level Key Indicator Resources
	4.6.2  Species-Level Key Indicator Resources


	5 CLOSURE
	6 GLOSSARY OF TERMS AND LIST OF ABBREVIATIONS/ACRONYMS
	6.1 GLOSSARY OF TERMS
	6.2 LIST OF ABBREVIATIONS/ACRONYMS

	7 REFERENCES
	7.1 PERSONAL COMMNUNICATIONS
	7.2 WEBSITES

	APPENDIX I POTENTIAL RARE PLANTS IN THE OIL SANDS REGION
	APPENDIX II RARE PLANT COMMUNITIES OF THE BOREAL FOREST NATURAL REGION
	APPENDIX III RANKING INFORMATION ON TRADITIONAL PLANTS WITHIN THE OIL SANDS REGION 
	APPENDIX IV LIST OF SPECIES FROM THE LOCAL STUDY AREA 
	APPENDIX V PERCENT SPECIES COVER BY ECOSITE PHASE AND WETLANDS TYPES FOR THE LOCAL STUDY AREA
	APPENDIX VI SITE SUMMARY DATA
	APPENDIX VII ECOSITE PHASE AND WETLANDS TYPE PHOTOS
	APPENDIX VIII SITE INDEX DATA



