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Executive Summary 
The Nangeese River Watershed in located in the northwestern part of the Kispiox Forest District.  The 
western half of the watershed is within a Special Management Zone (SMZ) of the Upper Kispiox Planning 
Area of the Kispiox Land and Resource Management Plan (LRMP).  Proposed timber harvesting and 
road building within the watershed have the potential to affect wildlife resources, and more specifically, 
grizzly bear habitat and populations in the area.  To provide information for forest development planning, 
the Small Business Forest Enterprise Program (SBFEP) initiated a grizzly bear habitat assessment and 
suitability mapping project.  This project included field assessments, ecosystem mapping and habitat 
suitability maps for grizzly bear, as well as management recommendations to minimize the impact of 
timber extraction. 

Field assessments were conducted throughout the summer of 1999 and 2000 and ecosystem mapping 
was completed for the watershed.  A habitat suitability model and ecosystem ratings were developed for 
grizzly bear in the study area, following Resource Inventory Committee (RIC) standards.  From these 
ecosystem ratings, suitability maps were developed for winter, spring, summer and fall.  During 2001, field 
verification of the habitat suitability mapping was conducted. 
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INTRODUCTION 
The Nangeese River Watershed is located in the Upper Kispiox Planning Area in the northwestern part of 
the Kispiox Forest District of the Prince Rupert Forest Region.  The Kispiox Land and Resource 
Management Plan (LRMP) provides the management objectives, strategies and land use zoning to guide 
the sustainable use of provincial crown land and resources in the Kispiox Timber Supply Area (TSA).  
When the Kispiox LRMP was approved by government in 1995, land use zoning of the Upper Kispiox 
Planning Area was deferred from decision until a local planning process could take place (Upper Kispiox 
Planning Group 1997). 

The Upper Kispiox Planning Group tabled a report outlining recommendations for land use in the Upper 
Kispiox Planning Area in 1997.  Although the planning group did not achieve a consensus agreement for 
land use zoning, it was recommended to designate the Upper Kispiox Watershed as a protected area and 
to designate a special management zone (SMZ) that includes the west side of the Nangeese River 
Watershed and portions of the west Kispiox.  Areas of conflict where members of the planning group did 
not agree included the east side of the Nangeese River Watershed.  Specifically, the planning group 
could not decide whether to designate the entire Nangeese River Watershed as SMZ or leave the east 
side open to general resource development as it lies outside the Upper Kispiox Planning Area.  This 
decision was left to government upon examination of the recommendations of the planning group (Upper 
Kispiox Planning Group 1997). 

The recommended SMZ was 7,162ha in size and includes the western part of the Nangeese River 
Watershed and an area west of the Kispiox River and south of Swan Lake/Kispiox River Provincial Park.  
The proposed establishment of the SMZ recognized the importance of the timber industry to the local 
community and allows for the continued extraction of timber from within the SMZ.  The Small Business 
Forest Enterprise Program (SBFEP) of the Ministry of Forests holds a chart area in the Nangeese 
Watershed, which represents 14% of the timber available in the planning area. 

The planning group acknowledged that the proposed SMZ contains extensive areas of important grizzly 
bear habitat and, as an objective of the SMZ, desired the maintenance of grizzly bear habitat and a 
healthy grizzly population.  With respect to this objective and to issues that affect grizzly habitat, the 
planning group identified the following values and specific management objectives: 

Grizzly Habitat 
Objective: Manage so that important grizzly habitat receives special emphasis. 
Strategy: Identify and maintain critical and important grizzly habitat. 

Connective Corridors 
Objective: Manage so that important connective corridors receive special emphasis. 
Strategy: Identify and manage, through maintenance of suitable forest cover, important connective 

corridors and habitat areas. 

Ecosystem Function 
Objective: Maintain biological diversity and natural ecosystem functions 
Strategy: Maintain through application of the high biodiversity emphasis option under the 

Biodiversity Guidebook of the Forest Practices Code and through application of concepts 
outlined in the biodiversity and timber sections of the Kispiox LRMP. 

Access Management 
Objective: Manage access to minimize human-grizzly bear interactions, minimize road density 

and minimize road access to alpine areas. 
Strategy: Mange access through an Access Management Plan that includes control measures to 

eliminate all motorized vehicle access, restriction to temporary camps for only road and 
block crews, restriction of logging to winter only and prompt deactivation of roads. 
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Fish Habitat and Water Quality 
Objective: Maintain natural water quality regimes and important fish habitat. 
Strategy: Limit access, minimize road building and limit total impact of human activity regarding 

resource extraction. 

 Employ road building and stream crossing techniques that minimize affects on water 
quality. 

 Maintain natural stream morphology and set conservative riparian reserves and buffers. 

Timber Extraction 
Objectives: Allow a sustainable flow of timber. 
Strategy: Employ rates of cut, silvicultural systems, harvest patterns and access management 

consistent with meeting the objectivesof other sensitive resource values. 

In 1999, Government approved the recommendations of the planning group and provided direction on 
areas of concern where consensus could not be reached.  In addition to the requirements of the SMZ, the 
Kispiox LRMP also outlines management objectives and strategies for a number of values including 
timber harvesting, road building and wildlife habitat management.  The specific management objectives 
and suggested strategies from the Kispiox LRMP that relate to this project include: 

Biodiversity 
Objectives: To maintain rare or threatened plant and animal species and communities. 

 To maintain rare ecosystems and environmentally sensitive areas such as 
wetlands floodplains and riparian areas. 

Strategy: Rare ecosystems and environmentally sensitive areas will be identified. 

Riparian Areas 
Objectives: To maintain riparian areas: 

 a) to protect rivers, streams and wetlands and associated recreation, cultural 
heritage, aboriginal, tourism and wildlife values 

 e) to maintain important fish and wildlife habitat 
Strategies: Special management practices will be applied in all riparian areas.  Site specific 

treatments will be developed to meet riparian objectives. 

Roads 
Objective: To provide appropriate road development within the planning area. 
Strategy: Road management and planning will be improved to minimize impacts on fish and 

wildlife habitat. 

Timber 
Objective: To maintain the economic viability of timber harvesting. 

 To provide a secure forest land base and a sustainable supply of timber to ensure 
the long term viability of the timber industry. 

Strategy: Future development will be focused on areas without roads before the second pass is 
initiated in developed areas.  Accelerated construction of main access routes will be 
required to reduce the rate of harvest in developed areas. 

Wildlife 
Objectives: To maintain natural ecosystems and habitat to sustain viable populations of all 

native wildlife within their natural ranges. 
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 To protect or enhance populations and habitat of rare or endangered and 
regionally significant species. 

Strategies: Mapping of habitat capability and suitability for moose, grizzly bear, deer and 
mountain goat will be developed based on the methods in Demarchi (1995a).  This 
habitat mapping will be used in landscape and operational planning. 

Grizzly Bear Habitat 

High value grizzly habitat will be identified and mapped at the landscape planning 
level and will include floodplain and riparian areas, movement corridors, avalanche 
chutes and berry producing areas. 

High value grizzly bear habitat will be protected through application of management 
strategies such as buffering with reserves, modifying silvicultural systems and 
minimizing clear cut sizes. 

Effects of access on grizzlies will be addressed through co-ordinated access 
management plans and modified road construction practices (i.e. minimum lines of 
sight, reduced widths of rights of way, accelerated deactivation, [and] temporary 
construction standards). 

The Kispiox LRMP has been implemented within the district and requires licensees and the Ministry of 
Forests to ensure that the management objectives outlined in the plan are reflected in operational plans 
and management activities.  The management strategies outlined in the plan provide direction and 
suggestions on methods to meet the objectives, but are not required if other strategies can be used to 
meet the objectives. 

Project Objectives 
This project was undertaken to provide the SBEFP and the Kispiox Forest District with information 
regarding grizzly bear habitat use in the Nangeese River Watershed area, and specifically to: 

1. Assess and map the suitability of the habitats in and around the Nangeese River 
Watershed for use by grizzly bear. 

2. Provide management recommendations based on the habitat suitability mapping, 
field reviews and local knowledge of the Nangeese River Watershed area to 
minimize impacts to important grizzly bear habitats. 

To meet the above project objectives, the following work was completed in 1999 and 2000, 
involving both field and office assessments: 

• A field reconnaissance with the Small Business Forester to outline the project objectives and 
develop the scope of the project. 

• An office review of air-photos, development plan maps, topographic maps and forest cover maps 
to develop a field sampling strategy that would cover a variety of habitats within the study area. 

• Development of an ecosystem map based on Terrestrial Ecosystem Mapping techniques. 

• Development of a study area specific preliminary species-habitat model for grizzly bear. 

• A field assessment of the ecosystems and habitats within the Nangeese River Watershed. 

• Development of habitat capability and suitability maps for grizzly bear based on a species-habitat 
suitability model and the ecosystem mapping. 

• A field review of grizzly bear habitat and habitat use within proposed harvest blocks in the study 
area. 

The final step in the project was to prepare this report, which outlines the results of the assessments, 
presents the ecosystem and habitat capability and suitability maps for the species of concern, and 
provides management recommendations to the Small Business Forester, Kispiox Forest District. 
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STUDY AREA 
The study area for this project includes areas along the Nangeese River, ranging from the riparian 
habitats along the river itself up to the alpine tundra habitats of upper ridges within the watershed.  The 
Nangeese River is a tributary to the Kispiox River and is located approximately 75 km northwest of 
Hazelton, BC (Figure 1).  It lies between the Sweetin River to the east and the Kispiox River to the west.  
The watershed is partly within the Northern Skeena Mountains ecosection of the Skeena Mountains 
ecoregion and partly within the Nass Basin ecosection of the Coast and Mountains ecoregion (Demarchi 
1995b). 

The lower elevation area of the Nangeese River watershed is located in the Interior Cedar Hemlock (ICH) 
biogeoclimatic zone, which provides for some interesting habitats ecologically as it is within the transition 
between the moist and rich sites of the Coastal Western hemlock (CWH) biogeoclimatic zone and the 
somewhat drier and colder Sub-Boreal Spruce (SBS) biogeoclimatic zone.  At this broad scale, the 
location in the coast-interior transition ICH biogeoclimatic zone results in a combination of both coastal 
and interior flora.  The climate is warm and moist in summer, cool and wet in fall and cold in winter.  
Snowfall can be heavy resulting in a deep and long-lasting snowpack (Banner et al. 1993).  Within the 
ICH zone, the study area is further classified to be predominantly in the Interior Cedar Hemlock moist cold 
subzone, Nass variant, Amabilis Fir phase (ICHmc1a), with a limited southern portion in the Interior Cedar 
Hemlock moist cold subzone, Nass variant (ICHmc1). 

The low to mid-elevation (750-1100 m) forests of the ICHmc1a subzone are well developed and consist 
mainly of western hemlock (Tsuga heterophylla) and amabilis fir (Abies amabilis) with limited amounts of 
subalpine fir (Abies lasiocarpa).  The shrub layer is also well developed and consists mainly of advance 
amabilis fir regeneration, Vaccinium spp., and false azalea (Menziesia ferruginea).  The herb layer is 
characterized by five-leaved bramble (Rubus pedatus), bunchberry (Cornus canadensis) and twisted stalk 
(Streptopus spp.).  Moist sites also have varying levels of devil’s club (Oplopanax horridus), oak fern 
(Gymnocarpium dryopteris), lady fern (Athyrium felix-femina) and spiny wood fern (Dryopteris expansa) 
(Banner et al. 1993). 

The ICHmc1 subzone is somewhat cooler in climate with longer winters than the ICHmc1a subzone.  
Mesic forest sites are dominated by western hemlock (Tsuga heterophylla) with some subalpine fir (Abies 
lasiocarpa) and hybrid spruce.  The shrub layer is generally poor, with scattered Vaccinium spp. and false 
azalea (Menziesia ferruginea).  Drier sites in the ICHmc1 subzone are dominated by lodgepole pine 
(Pinus contorta var. latifolia).  Moist sites vary in vegetation by slope position, with oak fern 
(Gymnocarpium dryopteris) and scattered devil’s club (Oplopanax horridus) at slope positions where 
there is a slight accumulation of seepage water and increased shrub and herb growth at toe slopes and 
floodplains (Banner et al. 1993). 

At higher elevations within the watershed is the Englemann Spruce-Subalpine Fir, Wet Very Cold 
subzone (ESSFwv) with a moist and short growing season and long snowy winter.  Forests in the 
ESSFwv consist mainly of relatively open stands of subalpine fir (Abies lasiocarpa) with minor amounts of 
mountain hemlock (Tsuga mertensiana).  The shrub layer is well developed and is dominated by black 
huckleberry (Vaccinium membranaceum) and false azalea (Menziesia ferruginea) with some oval-leaved 
blueberry (Vaccinium ovalifolium).  At the upper elevations of the ESSFwv is subalpine parkland 
(ESSFwvp), which is a transitional subzone/variant to the even higher elevation Alpine Tundra subzone 
(AT).  The ESSFwvp is made up of scrubby clumps of mainly subalpine fir interspersed with heath, 
meadow and grassland due to an even harsher climate and persistent snowpack.  The Alpine Tundra is 
treeless and consists of sparsely vegetated rock outcrops, talus, and cliffs with areas of heath meadows 
and dry lichen communities on the more gentle slopes (Banner et al. 1993). 

The Fish Inventory Summary System (FISS) of the Department of Fisheries and Oceans (DFO) and the 
Fisheries Branch of the Ministry of Environment, Lands and Parks (MoELP) lists the Nangeese River 
(FISS code 4705446) as a very productive watershed providing excellent fish habitat and the river is 
considered to be the major salmon producing tributary in the lower Kispiox River watershed.  The FISS 
indicates that the Nangeese River is home to cuttroat trout (Oncorhynchus clarki), Dolly Varden trout 
(Salvelinus malma) and rainbow trout (Oncorhynchus mykiss) as well as providing spawning and rearing 
habitat to Seelhead trout (Oncorhynchus mykiss), Chinook salmon (Oncorhynchus tshawytscha) and 
Coho salmon (Oncorhynchus kisutch).  A 4 m high and a 6 m high rock obstruction occurs at 19 km  
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Figure 1.  Location of Nangeese River study area. 
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upstream from the confluence of the 
Nangeese River with the Kispiox River and 
these barriers are considered to be 
impassible to the upstream movement of all 
fish species. 

The most recently available annual reports of 
spawning run timing from DFO (Department 
of Fisheries and Oceans 1990, 1992 and 
1993) indicate that all five main species of 
Pacific Salmon spawn in the Nangeese River 
(watershed code 47-1400), although not all 
species are recorded in the river for each 
year (Table 1).  The most recently available 
salmon escapement estimates for a five-year 
period are summarized in Table 2. 

METHODS 
Field Assessment 
A helicopter reconnaissance of the study 
area was conducted on 2 June 1999 by 
Laurence Turney, Norm Bilodeau and Roy 
Blume.  During this reconnaissance, 
potential areas for field assessment were 
reviewed and a location for a fly-in field 
camp was found.  Field assessments of 
portions of the study area that could be 
accessed by road were conducted on15-16 
June 1999 and 28-30 July 1999.  Field assessment conducted from a fly-in field camp in more remote 
portions of the study area was conducted on 14-16 August 1999.  All field assessments in 1999 were 
completed by Laurence Turney and Roy Blume. 

Field assessments were completed in 2000 in order to further identify important seasonal grizzly bear 
habitats and travel corridors, to refine ecosystem mapping and habitat suitability mapping in the study 
area, and to assess grizzly bear habitat and habitat use within proposed harvest blocks in the study area.  
Road accessible areas were assessed by Laurence Turney, Roy Blume and Jamie Farkhvam during the 
period of 5-7 July 2000.  To assess more remote portions of the study area, field assessments were 
completed Roy Blume and Jamie Farkhvam from fly-in field camps during 18-21 September 2000 and 2-4 
October 2000. 

In 1999, Field assessment consisted of variable width belt transects and vegetation plots, which were 
completed within a wide range of habitat types within the study area.  Air-photos and Terrain Resource 
Inventory Mapping (TRIM) were used to plan transect routes that started and ended at known locations 
and that traversed a variety of vegetation and ecosystem types.  Navigation of each transect was 
accomplished through use of the air-photos and TRIM maps in conjunction with a compass and hip chain.  
Transect data, including habitat attributes and wildlife sign, was recorded over 50 m segments along the 
transect line during the June field session and on the first two days of the July field session.  In order to 
simplify data recording and later data entry, during the July field session, it was decided to record wildlife 
sign and changes in habitat types as encountered, rather than by 50 m transect segments.  Within the 
two-person crew, the lead person was responsible for maintaining transect direction and the following 
person recording distances and sign.  Both crew members searched within the transect and reported sign 
as encountered. 

In 2000, a reconnaissance level assessment method was used so that more area could be assessed in a 
given period of time.  Assessment was concentrated on specific polygons considered to be high value 
feeding habitat during spring and summer (i.e. wetlands, seepage areas, edge habitats).  Information on 

Table 1. Spawning run timings of salmon in the 
Nangeese River. 

Spawning Run Timing 
Species Arrival in 

Stream Start Peak End 

sockeye2 August 15 Aug. 30 Aug. Sep. 

coho1&2 October 15 Oct. 30 Oct. Nov. 

pink2&3 August 10 Aug. 25 Aug. Sep. 

chum3 August 20 Aug. 1 Sep. 30 Sep. 

chinook1, 2&3 August 15 Aug. 30 Aug. Sep. 
1  Department of Fisheries and Oceans 1990 
2  Department of Fisheries and Oceans 1992 
3  Department of Fisheries and Oceans 1993 

Table 2. Salmon escapement estimates for the 
Nangeese River (Department of Fisheries and 
Oceans). 

Year Sockeye Coho Pink Chum Chinook 

1989 - 800 500 50 250 

1990 - 650 500 75 250 

1991 - - 20,000 - 500 

1992 12 625 250 6 400 

1993 - - 300 100 200 
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habitat attributes of forested polygons passed through between these targeted sites, as well as any bear 
sign found en route were recorded.  Vegetation plots were also completed in the polygons of interest. 

Bear sign was generally not differentiated as originating from grizzly bear or black bear due to the overlap 
in habitat use, food sources and scat size between the two species.  Several authors and researches 
have previously commented on the difficulty in differentiating the species origin of bear sign (Rezendes 
1999, Hatler 1995, Lloyd and Fleck 1977).  Sign was only attributed to a certain species only where the 
specific sign could be definitely identified as being from that species (e.g. a well defined track).  The types 
of bear sign that were encountered included scat, feeding, digging, bed sites, tracks, travel paths, rub and 
mark trees and hair clumps.  Where applicable, an estimate of the age and season of individual sign was 
completed (<1 week old = fresh; > 1 week old but< 1 year old = young; > 1 year old = old). 

Specific habitat attributes that were recorded included slope and aspect, biogeoclimatic subzone, site 
series, leading tree species and structural stage.  Ecosystem site series was determined using Banner et 
al. (1993), slope was measured by clinometer and aspect was measured by compass.  Vegetation plots 
were completed using Terrestrial Ecosystem Mapping Visual Inspection Forms at representative sites of 
selected ecosystems within the study area to provide additional information for the ecosystem mapping.  
These sites were also qualitatively evaluated for their potential suitability to grizzly bear as feeding and 
security/thermal habitat during the seasons of spring, summer and fall. 

Ecosystem Mapping 
Ecosystem mapping was completed based on the procedures outlined in the Standards for Terrestrial 
Ecosystem Mapping for British Columbia (Resources Inventory Committee 1998).  Ecosystem units were 
designated on air-photo pairs using a bioterrain approach, and were based on landform, terrain features, 
slope, aspect, biogeoclimatic subzone, vegetation and structural stage.  Ecosystem units were classified 
into polygons on the air-photos and recorded onto an Excel spreadsheet, which was then imported to an 
Access database.  Polygon boundaries were translated to digital files using mono-restitution by Baseline 
Geomatics Inc.  Digital TRIM maps supplied by the Ministry of Forests, Kispiox District were used as the 
base maps for the ecosystem mapping.  Feature such as large lakes and polygon boundaries that 
followed streams, were copied from the TRIM files rather than from the air-photos.  Ecosystem map 
preparation was completed using ArcView ver. 3.2a © software. 

Field verification of the ecosystem units is entirely based on the pre-mapping field assessments; no field 
verification of the ecosystem map was conducted after the mapping was completed. 

Species Account and Ecosystem Ratings 
The species-habitat model for grizzly bear was developed using the procedures outlined in the British 
Columbia Wildlife Habitat Rating Standards: Version 2.0 (Resources Inventory Committee 1999).  The 
species account was completed based on a literature review of previous research of both coastal and 
interior grizzly bear habitat use and food selection.  The purpose of this literature review was to determine 
the habitat types that grizzly bear is known to use for fulfilling life requisites such as feeding, 
thermal/security cover and denning and the season during which specific habitat types are used.  In this 
project, the life history requirements and seasons that were rated are shown in Table 3. 

The life requisite of Feeding was modeled rather 
than the individual life requisites of foraging, 
security and thermal because feeding habitats are 
the likely the most important factor in habitat 
selection for grizzly bears (reference).  Feeding 
was also chosen for the suitability mapping 
because thermal and security cover habitats are 
likely selected at a much finer scale than feeding 
habitats and usually occur within very short 
distances of feeding habitats.  It is likely that 
nearly all security and thermal habitats selected 
by grizzly bears will be found in the same polygon as feeding habitats, especially complex polygons, 
which are commonly delineated during 1:20,000 scale mapping.  Details of the life history requirements 
and seasons assessed in the grizzly bear habitat model are found in Appendix C. 

Table 3. Life requisites and seasons rated for 
grizzly bear in the Nangeese River 
watershed. 

Species (Code) Life Requisite Seasons 

Grizzly Bear 
(M-URAR) 

Hibernating 
(Reproduction) 

Implied (Winter) 

Grizzly Bear 
(M-URAR) 

Feeding Spring, Summer, 
Fall 
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Ecosystem ratings were based on the literature review and interpretation of the ecosystem map units 
using the ecosystem accounts found in Banner et al. (1993) as well as more general ecosystem 
information found in Meidinger and Pojar (1991) and Radcliffe et al. (1994).  The results of the field 
assessment were used to confirm and adjust the literature interpretations.  A rating for each of the 
species life requisites and seasons was assigned to each ecosystem unit as well as any potential 
structural stages of those ecosystems that could occur in the future through harvesting or natural 
disturbance.  This ratings table forms the basis for the habitat suitability mapping. 

Habitat Suitability Mapping 
Habitat suitability maps for grizzly bear were produced from the preliminary species-habitat model ratings 
tables and the ecosystem map.  Each polygon was assessed for the rating of the ecosystem unit in that 
polygon for a particular life history requirement and season (e.g. living habitat in the fall).  Polygons with 
more than one ecosystem unit were assigned the value of the highest rated ecosystem unit within the 
polygon for that life requisite and season.  The rating of a polygon because of the highest value habitat is 
based on the assumption that if a particular habitat is important within a polygon, that polygon should be 
rated to its highest potential use.  Adjustments to the basic ratings were applied as outlined in the 
species-habitat model to account for complex polygons or for aspect.  One map was then produced which 
shows the range of habitat ratings for each life requisite for each season. 

RESULTS AND DISCUSSION 
Field Assessment 
The initial reconnaissance of the study area conducted on 2 June 1999 was used to make a general 
assessment of habitat quality for grizzly bear and to view the study area in a landscape perspective.  
During this reconnaissance the entire length of the Nangeese river was observed by helicopter from it’s 
headwaters to the confluence with the Kispiox River.  Ground inspections were conducted in a wetland 
complex located in the ESSFwv biogeoclimatic zone and in a low elevation floodplain site in the ICHmc1a 
biogeoclimatic zone.  It was noted that the ESSFwv zone was still blanketed by a thick cover of snow.  
Some fresh tracks of moose (Alces alces) as well as tracks and scat of marten (Martes americana) were 
seen in this upper elevation zone of the study area.  The site looked at in the ICHmc1a zone was in the 
stages of initial greenup and showed evidence of moose foraging.  No signs of grizzly bear were 
observed from the air or in the ground inspections during this initial reconnaissance. 

During field assessments in 1999, over 21,500 m of line transect were completed in the study area, which 
covered a wide variety of habitat types in the ESSFwv, ICHmc1 and ICHmc1a biogeoclimatic subzones.  
Bear sign found included scat, feeding, beds, tracks and trails and hair (Table 4).  A bear was 
encountered on 15 August in an area of dense alder within an FO site of the ESSFwv biogeoclimatic 
subzone.  In assessments conducted during 2000, approximately 11,600 m of line transect and 29,600 m 
of reconnaissance level assessment were completed (Figure 2). 

Bear sign was found most frequently within the ICHmc1a/ICHmc1 biogeoclimatic zones, which made up 
62.9% of the total transect distance completed and accounted for 77.2% of sign observed.  Within the 
ESSFwv biogeoclimatic zone, the remaining 22.8% of bear sign was found and 37.1% of the total 
transect distance was completed.  Bear scat made up 63% of the sign found, with most of it found in the 
ICHmc1 and ICHmc1a subzone in HwBa – Bramble (HB), ActSx – Dogwood Floodplain (CD) and Hw – 
Azalea – Skunk Cabbage (HC) ecosystems.  Tracks were the next most common sign found (9% of total), 
with most of them found in the ESSFwv subzone in wet seepage meadows (WM).    

The results of 32 vegetation plots sampled during 1999/2000 that were used in the development of the 
ecosystem mapping in the study area are summarized in Appendix A.  Plots were located in mesic to wet 
sites considered to provide more abundant forage for grizzlies bears during the growing season.  During 
the 2001 field season, an additional 51 vegetation plots were conducted to verify the ecosystem mapping 
and provide additional information on the distribution of available bear forage (Appendix B).  The locations 
of the plots are shown in Figure 2. 
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Table 4.  Summary of sign transect data in the Nangeese River watershed. 

Total # of Bear Sign 
Site 

Code1 
Site 

Series 
Transect 
Distance 

(m) EX2 FD BE TW TP BP SH Total 
Sign 

ESSFwv 

FA 01 350         

LC 02 15 1       1 

FF 03 1,633 1       1 

FO 05 2,207         

FD 06 833 1 2  2   1 6 

FL 09 133         

RI - 41         

SF 31 2,289    1    1 

WM 31 347    9    4 

WW 31 95         

AF 51 27         

Total ESSFwv 7,970 3 2  12   1 18 

ICHmc1 

HM 01 775 1    1   2 

HM/HO 01/03 100         

HO 03 775 1    3 1  5 

HO/HD 03/04 150 5  1     2 

HD 04 50         

CD 05 1,150 13 1  1    13 

HC 06 650 10       5 

SF 31 350         

Total ICHmc1 4,000 30 1 1 1 4 1  38 

ICHmc1a 

HB 01 14,329 14 1 2  4   16 

LK - 251         

HO 02 2,957 9 1 1    1 5 

HD 03 2,778 6 1 1  1   7 

HC - 744 2   1    3 

PD - 69         

RP - 10         

RI - 70         

Total ICHmc1a 21,208 31 3 4 1 5  1 45 

Total Transects 33,178 64 6 5 14 9 1 2 101 
1 See Table 5 & 6 2 EX = Scat, FD = Feeding, BE = Beds, TW = Tracks, TP = Trail, BP = Body parts (hair), SH = Seen/Heard 
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Figure 2.  Location of line transects and vegetation sample plots - Nangeese River study area. 
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Ecosystem Mapping 
A total of 1053 polygons were mapped within the study area.  Table 5 and Table 6 summarize the 
ecosystems and their distribution within the study area.  The ecosystem map can be found in Appendix C. 

Table 5.  Description and distribution of vegetated ecosystem units within the study area. 
Ecosystem 

Code1 
Site 

Series #2 
Site 

Association1 2 
Typical Conditions1, 2 Moisture 

Regime1, 2 
Area3 (ha) 

AT  -  Alpine Tundra Zone 

AW  Alpine Wetland level, or depressionional, poorly drained, deep, 
fine textured organic soils 

hygric to 
subhydric 

0.6 

DL  Dry Lichen 
Fellfield 

gentle slope, very shallow soils xeric 63.6 

FW  Dwarf Willow – 
Fescue 

gentle slope, medium to fine textured soils submesic to 
subhygric 

215.4 

HM  Heath Meadow gentle slope, medium textured soils submesic to 
subhygric 

94.6 

MM  Herbaceous 
Meadow 

gentle slope, shallow soils submesic to 
subhygric 

16.9 

SK  Subalpine Fir 
Krummholz 

steep slopes, shallow soils, no erect tree growth 
form – pure krummholz 

submesic to 
subhygric 

38.2 

WM  Wet Seepage 
Meadow 

gentle slopes, fine textured soils, late snow melt 
areas 

hygric 43.5 

ESSFwvp  -  Very Wet Cold Englemann Spruce Subalpine Fir Parkland 

AC 51 Alder – 
Cowparsnip 
Avalanch Track 

significant slope; avalanche chutes; deep, 
coarse textured soils; seepage, cool aspects 

mesic to 
hygric 

35.6 

AF 51 Alder – Fern 
Avalanche Track 

significant slope; avalanche chutes; deep, 
coarse textured soils; seepage, warm aspects 

mesic to 
hygric 

29.5 

DL  Dry Lichen 
Fellfield 

gentle slope, very shallow soils xeric 63.6 

FA 01 BlHm – Azalea gentle slope; deep, medium textured soils mesic 3.3 

FW  Dwarf Willow – 
Fescue 

gentle slope, medium to fine textured soils submesic to 
subhygric 

87.3 

HM  Heath Meadow gentle slope, medium textured soils submesic to 
subhygric 

168.8 

MM  Herbaceous 
Meadow 

gentle slope, shallow soils submesic to 
subhygric 

21.2 

SK  Subalpine Fir 
Krummholz 

steep slopes, shallow soils, no erect tree growth 
form – pure krummholz 

submesic to 
subhygric 

370.4 

SP  Subalpine Fir 
Parkland 

steep slopes, shallow, medium textured soils mesic to 
hygric soils 

48.7 

SW  Subalpine 
Wetland 

level, or depressionional, poorly drained, deep, 
fine textured organic soils 

hygric to 
subhydric 

5.0 

VH  Sitka Valerian - 
Hellebore 

gentle slopes, fine textured soils, late snow melt 
areas 

hygric 2.6 

WM  Wet Seepage 
Meadow 

gentle slopes, fine textured soils, late snow melt 
areas 

hygric 78.0 

ESSFwv  -  Very Wet Cold Englemann Spruce Subalpine Fir 

AC 51 Alder – 
Cowparsnip 
Avalanch Track 

significant slope; avalanche chutes; deep, 
coarse textured soils; seepage, cool aspects 

mesic to 
hygric 

326.3 
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Table 5.  Description and distribution of vegetated ecosystem units within the study area. 

Ecosystem 
Code1 

Site 
Series #2 

Site 
Association1 2 

Typical Conditions1, 2 Moisture 
Regime1, 2 

Area3 (ha) 

AF 51 Alder – Fern 
Avalanche Track 

significant slope; avalanche chutes; deep, 
coarse textured soils; seepage, warm aspects 

mesic to 
hygric 

304.2 

FA 01 BlHm – Azalea gentle slope; deep, medium textured soils mesic 1968.6 

FB  Forested Bog level, or depressionional, poorly drained, deep, 
fine textured organic soils composed of 
sphagnum-peat 

hygric to 
subhydric 

10.0 

FD 06 Bl – Devil’s Club 
– Lady Fern 

gentle lower slope, receiving position; deep, 
medium textured soil; seepage 

subhygric 186.7 

FF 03 BlHm – 
Feathermoss 

gentle slope; upper slope; deep, medium 
textured soils  

subxeric 8.7 

FH 08 Bl – Horsetail – 
Glow moss 

lower slope to depressional; deep medium 
textured soils, poorly drained 

hygric 128.6 

FL 09 Bl – Lady fern - 
Horsetail 

toe slope to depressional ; poorly drained, deep, 
medium - textured soils 

subhydric 231.5 

FO 05 Bl – Oak fern – 
Heron’s-bill 

gentle slope; lower slope receiving position; 
deep, medium textured soil; seepage 

subhygric 553.5 

FV 07 Bl – Valerian – 
Sickle Moss 

lower to toe slopes; high elevation meadow 
forests; deep medium textured soils 

subhygric to 
hygric 

347.0 

LC 02 BlPl – Cladonia gentle slope; crest position; shallow soil  very xeric to 
xeric 

12.8 

MH 04 BlHm – Heron’s-
Bill 

gentle slope; crest position- shallow, medium 
textured soils 

submesic to 
mesic 

51.3 

SF 31 Sedge Fen level, or depressional, poorly drained, deep, fine 
textured organic soils composed of sedge-peat 

hygric to 
subhydric 

266.7 

VH  Sitka Valerian - 
Hellebore 

gentle slopes, fine textured soils, late snow melt 
areas 

hygric 110.3 

WW 31 Willow –Sedge 
Fen 

level, or depressional, poorly drained, deep, fine 
textured organic soils 

hygric to 
subhydric 

87.9 

ICHmc1  -  Moist Cold Interior Cedar Hemlock Nass Variant 

AF 51 Alder – Fern 
Avalanche Track 

significant slope; avalanche chutes; deep, 
coarse textured soils; seepage, warm aspects 

mesic to 
hygric 

6.6 

CD 05 ActSx – 
Dogwood 

active floodplain; coarse textured soils; seasonal 
flooding 

mesic to 
hygric 

196.0 

FB 31 Forested Bog level, or depressionional, poorly drained, deep, 
fine textured organic soils composed of 
sphagnum-peat 

hygric to 
subhydric 

0.5 

HC 06 Hw – Azalea – 
Skunk Cabbage 

level to depressional; high water table; organic 
soil 

hygric to 
subhydric 

228.0 

HD 04 HwBl – Devil’s 
Club 

gentle lower to toe slopes; receiving sites; 
seepage; deep, medium textured soils; along 
stream channels 

subhygric to 
hygric 

206.8 

HM 01 Hw – Step Moss gentle slope; lower to upper slopes; well drained, 
deep medium textured soils 

mesic to 
submesic 

1025.8 

HO 03 HwBl – Oak fern gentle lower to toe slopes; receiving sites; 
seepage; deep, medium textured soils 

mesic to 
subhygric 

148.2 

SF 32 Sedge Fen level, or depressional, poorly drained, deep, fine 
textured organic soils composed of sedge-peat 

hygric to 
subhydric 

20.9 
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Table 5.  Description and distribution of vegetated ecosystem units within the study area. 

Ecosystem 
Code1 

Site 
Series #2 

Site 
Association1 2 

Typical Conditions1, 2 Moisture 
Regime1, 2 

Area3 (ha) 

WW 32 Willow – Sedge 
Fen 

level, or depressional, poorly drained, deep, fine 
textured organic soils 

hygric to 
subhydric 

2.7 

ICHmc1a  -  Moist Cold Interior Cedar Hemlock Nass Variant, Amabilis Fir Phase 

AC 51 Alder – 
Cowparsnip 
Avalanch Track 

significant slope; avalanche chutes; deep, 
coarse textured soils; seepage, cool aspects 

mesic to 
hygric 

150.8 

AF 51 Alder – Fern 
Avalanche Track 

significant slope; avalanche chutes; deep, 
coarse textured soils; seepage, warm aspects 

mesic to 
hygric 

51.4 

CD - ActSx – 
Dogwood 

active floodplain; coarse textured soils subhygric 121.0 

FB 31 Forested Bog level, or depressionional, poorly drained, deep, 
fine textured organic soils composed of 
sphagnum-peat 

hygric to 
subhydric 

13.9 

HB 01 HwBa – Bramble gentle slope; deep medium textured soils subxeric to 
mesic 

3036.5 

HC - Hw – Azalea – 
Skunk Cabbage 

level to depressional; high water table; organic 
soil 

subhydric 340.5 

HD 03 HwBa – Devil’s 
Club – Lady 
Fern 

gentle, lower or toe slopes, receiving positions; 
seepage; deep, medium textured soils 

subhygric to 
hygric 

1079.6 

HO 02 HwBa – Oak 
Fern 

gentle lower slope, receiving positions; deep, 
medium textured soils 

mesic to 
subhygric 

560.3 

LK - HwPl – 
Kinnickinnick - 
Cladonia 

gentle slope; deep, coarse textured soil xeric to 
subxeric 

9.4 

SF 32 Sedge Fen level, or depressional, poorly drained, deep, fine 
textured organic soils composed of sedge-peat 

hygric to 
subhydric 

16.1 

VH  Sitka Valerian - 
Hellebore 

gentle slopes, fine textured soils, late snow melt 
areas 

hygric 1.1 

WW 32 Willow – Sedge 
Fen 

level, or depressional, poorly drained, deep, fine 
textured organic soils 

hygric to 
subhydric 

28.0 

1 from Resources Inventory Committee (1998) 
2 from Banner et al. (1993) 
3 based on polygon area multiplied by the decile fraction of the ecosystem unit 
 

Table 6.  Descriptions and distribution of non-vegetated ecosystem units within the study area. 

Area2 Ecosystem 
Code1 

Site 
Association1, 2 Description1 

AT ESSFwvp ESSFwv ICHmc1 ICHmc1a 

LA Lake naturally occurring static body 
of water, greater than 2 m 
deep in some portion 

1.2  4.2 23.4 4.6 

OW Shallow Open 
Water 

wetland composed of 
permanent shallow open water 
and lacking extensive 
emergent plant cover; water is 
less than 2 m deep 

 0.6 13.1 0.5 1.4 

PD Pond a small body of water greater 
than 2 m deep, but not large 
enough to be classified as a 
lake (e.g., less than 50 ha). 

4.4  6.1 6.6 3.7 
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Table 6.  Descriptions and distribution of non-vegetated ecosystem units within the study area. 

Area2 Ecosystem 
Code1 

Site 
Association1, 2 Description1 

AT ESSFwvp ESSFwv ICHmc1 ICHmc1a 

RI River watercourse formed when 
water flows between 
continuous, definable banks; 
flow may be intermittent or 
perennial; ephemeral flow and 
no channel with definable 
banks is not considered a river 

   1.9 0.8 

RO Rock Outcrop gentle to steep bedrock 
escarpment or outcropping, 
with little soil development and 
sparse vegetative cover 

37.8 11.1 5.4   

RP Road Surface An area cleared and 
compacted for the purpose of 
transporting goods and 
services by vehicles.2 

   17.4 51.3 

TA Talus angular rock fragments of any 
size accumulated at the foot of 
steep rock slopes as a result 
of successive rock falls; a type 
of colluvium. 

255.9 110.2 42.2   

1 from Resources Inventory Committee (1998) 
2 based on polygon area x decile fraction of ecosystem unit 

Species Account and Ecosystem Ratings 
The species-habitat model developed for grizzly bear can be found in Appendix D and the final ratings 
table for the models in Appendix E.  The Species-habitat model provides the assumptions for the 
development of the ratings table, which are applied to the ecosystem map to create seasonal habitat 
suitability maps. 

Habitat Suitability Mapping 
Habitat suitability maps for grizzly bear can be found in Appendix F.  A total of four maps were produced 
for grizzly bear: Hibernation, Feeding (Spring), Feeding (Summer), and Feeding (Fall).  Table 7 provides 
a summary of the habitat areas rated for grizzly bear. 

Table 7.  Distribution of grizzly bear ratings in the Nangeese River Watershed study area. 
Biogeoclimatic Subzone 

Hibernation Ratings 
AT ESSFwvp ESSFwv ICHmc1 ICHmc1a 

Grand Total 

Area 99     99 Moderately 
High % of total 12.8%     0.7% 

Area  774    774 
Moderate 

% of total  74.7%    5.6% 
Area  12    12 

Low 
% of total  1.2%    0.1% 
Area 637 239 1185   2062 

Very Low 
% of total 82.5% 23.1% 25.4%   14.9% 
Area 36 11 3480 1885 5470 10882 

Nil 
% of total 4.6% 1.1% 74.6% 100.0% 100.0% 78.7% 

Total Area 772 1036 4665 1885 5470 13829 
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Spring Ratings AT ESSFwvp ESSFwv ICHmc1 ICHmc1a Grand Total 

Area    203 147 350 
High 

% of total    10.8% 2.7% 2.5% 
Area    654 803 1458 Moderately 

High % of total    34.7% 14.7% 10.5% 
Area 186 433 2446 818 3466 7349 

Moderate 
% of total 24.1% 41.8% 52.4% 43.4% 63.4% 53.1% 
Area 379 148 2114 62 202 2906 

Low 
% of total 49.1% 14.3% 45.3% 3.3% 3.7% 21.0% 
Area 99 314 105 148 771 1438 

Very Low 
% of total 12.9% 30.3% 2.2% 7.9% 14.1% 10.4% 
Area 108 140   80 328 

Nil 
% of total 14.0% 13.5%   1.5% 2.4% 

Total Area 772 1036 4665 1885 5470 13829 
Summer Ratings AT ESSFwvp ESSFwv ICHmc1 ICHmc1a Grand Total 

Area    818 944 1762 Moderately 
High % of total    43.4% 17.3% 12.7% 

Area  107 1317 850 3360 5635 
Moderate 

% of total  10.4% 28.2% 45.1% 61.4% 40.7% 
Area 42 113 3126 169 995 4445 

Low 
% of total 5.5% 10.9% 67.0% 9.0% 18.2% 32.1% 
Area 622 676 222 30 105 1655 

Very Low 
% of total 80.6% 65.2% 4.8% 1.6% 1.9% 12.0% 
Area 108 140  17 67 332 

Nil 
% of total 14.0% 13.5%  0.9% 1.2% 2.4% 

Total Area 772 1036 4665 1885 5470 13829 
Fall Ratings AT ESSFwvp ESSFwv ICHmc1 ICHmc1a Grand Total 

Area    203 147 350 
High 

% of total    10.8% 2.7% 2.5% 
Area    616 796 1412 Moderately 

High % of total    32.7% 14.6% 10.2% 
Area  14 888 869 3367 5138 

Moderate 
% of total  1.3% 19.0% 46.1% 61.5% 37.2% 
Area  93 3123 150 876 4243 

Low 
% of total  9.0% 66.9% 8.0% 16.0% 30.7% 
Area 663 752 645  208 2269 

Very Low 
% of total 85.9% 72.6% 13.8%  3.8% 16.4% 
Area 109 176 8 47 75 416 

Nil 
% of total 14.1% 17.0% 0.2% 2.5% 1.4% 3.0% 

Total Area 772 1036 4665 1885 5470 13829 

Based on the high value habitats used by grizzly bears, a map was created that outlined the polygons 
that contained any high value habitat for any season.  This map is shown in Figure 3 and indicates that 
most of the high value habitats are located in the riparian areas adjacent to the Nangeese and Sweetin 
Rivers as well as moist-rich habitats scattered in the lower elevations of the study area. 
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Figure 3.  Locations of high value grizzly bear habitat polygons - Nangeese River study area. 
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HABITAT SUPPLY ANALYSIS 
Using the habitat suitability mapping and the proposed harvesting plan provided by the Small Business 
Forester, an analysis was conducted to determine the short and long-term habitat effects on grizzly bear 
habitat due to changes in available feeding habitats.  The results of the analysis are shown in Figure 4 to 
Figure 6 for grizzly bear spring, summer and fall feeding habitats.  The analysis shows that currently 
moderate to moderate-high value spring sites (approx. 800 ha) will have lower habitat value as they are 
harvested and regenerate.  This is due to the herb and shrub layers becoming less available as the forest 
canopy closes between 20 and 50 years from the point of harvesting.  At 2050 there will be a total of 
approximately 1800 ha in the very-low spring habitat value state.  It is not until approximately 100 years 
after harvesting that the forest canopy is assumed to re-open and herb and shrub abundance will 
increase sufficiently to increase the spring habitat values again.  These assumptions are based on past 
and current management practices and do not include the potential for silvicultural practices such as 
cluster planting or spacing to create canopy gaps for herb and shrub production during the stand rotation.  
It should also be noted that this analysis is based only on the past and current harvesting plans and does 
not include any harvesting occurring after approximately 2005.  Similar trends as shown for spring are 
noted for the summer and fall feeding habitats. 

Figure 4. Projected effects on grizzly bear spring habitat from forest harvesting – Nangeese River study 
area. 

MANAGEMENT RECOMMENDATIONS 
There are a number of management recommendations that can provide resource managers with 
measures to protect important grizzly bear habitats and provide opportunities to maintain an adequate 
supply of high value habitats for grizzly bear use.  These management strategies are outlined below and 
where practical, they have been outlined on Figure 7. 

• Avoid placing roads and proposed harvest areas adjacent or through known important grizzly 
bear habitats such as riparian floodplains, wet skunk cabbage sites, wet herb meadows and 
sedge meadows.  If possible maintain a 50 – 100 m forested buffer on the above habitats that are  
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Figure 5. Projected effects on grizzly bear summer habitat from forest harvesting – Nangeese River study 
area. 

Figure 6. Projected effects on grizzly bear fall habitat from forest harvesting – Nangeese River study 
area. 
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Figure 7.  Outline of areas for proposed management strategies - Nangeese River study area.
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larger than 2 ha.  This will act as both a visual screen and provide security cover for bears that 
may be using those sites (outlined in orange in Figure 7). 

• During block layout, place as many important grizzly bear habitat types such as wet herb 
meadows, sedge meadows, and wet skunk cabbage sites that are found by the layout crew in 
wildlife tree patches or riparian management areas sufficient in size to maintain the thermal and 
moisture requirements of those sites (outlined as polygons containing important bear habitats in 
Figure 7).  Utilize timbered buffers and feathered edges on these sites, incorporate them into 
existing riparian management areas, and maintain feeder streams, etc. so that these sites don’t 
dry out. 

• When designing cutblocks, use partial harvesting (% basal area removal) or small clearcut (1-2 
ha) with reserve silviculture systems that provide a mosaic of structure and age. 

• Provide connectivity from upland sub-alpine and alpine areas to the lower elevation riparian and 
floodplain forests through the use of wildlife corridors along riparian areas and along ridgelines 
(ridgeline corridors outlined in green in Figure 7).  The riparian and ridgeline corridors should be 
maintained as areas of high canopy closure with few openings larger than 2-5 ha.  Block and spur 
roads and skid trails may cross these areas, but extensive clear-cuts should be avoided.  
Feathering of edges adjacent to these corridors should be done to reduce windthrow where clear-
cut or where partial harvesting is greater than 70% basal area removal.  It should be noted that 
the riparian corridors are not shown on the maps.  Streams and the Nangeese River should have 
adequate buffers to maintain the riparian habitats that exceed the FPC Riparian Guidelines where 
possible. 

• During stand initiation and management, use the suggestions found in the Grizzly Bear 
Silviculture Guidelines such as cluster planting, variable density spacing and pre-commercial 
thinning to provide herb and shrub production throughout the life of the stand.  Ensure that berry 
producing shrub species such as blueberries, huckleberries, devil’s club, elderberry, salmonberry 
etc. are maintained within harvested areas are not removed through vegetation management 
practices. 

• During road layout, limit road widths, avoid extensive sight lines and limit the use of legumes and 
clovers in grass seed mixtures that may attract bears to roads (outlined in pink in Figure 7).  

• Deactivate main roads (outlined in pink in Figure 7) by removing bridges, un-building sections 
adjacent to important habitats and re-piling waste piles on the road-bed as soon as possible after 
harvesting to reduce impacts to grizzly habitats from road use. 

• Avoid timber harvesting and road building activities during the spring green-up period (June) and 
during salmon (August to October) spawning periods if roads or harvest areas are near (within 
500 m) the Nangeese or Sweetin Rivers.   
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Appendix A – 1999/2000 Vegetation Plot Summary 
Plot Number 1 2 3 4 5 6 7 

BEC Zone1 ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 CD HC HD HO SF HB HO 

Structural Stage 7 7 7 6/7 2 5/6 6 

% Total Canopy Clos. 5 10 7 10 0 70 50 

Tree sp. Layer A Pice gla/Abie laz Pice gla Abie laz/Pice gla Abie laz/Pice gla - Tsug het Abie laz/Pice gla 

Tree sp. Layer B Alnu ten/Pice gla Alnu ten Tsug het Tsug het/Abie laz - Tsug het Abie laz/Tsug het 

Tree sp. Layer C Tsug het/Pice gla Alnu ten Alnu ten/Abie laz Abie laz - Tsug het Tsug het 

% Cover Shrub 1 25 Rub Spe 5 Samb rac 1 Tsug het 10 Menz fer - 15 Vacc ova 20 Oplo hor 

% Cover Shrub 2 5 Samb rac 7 Corn sto 10 Corn sto 10 Vacc ova - 5 Menz Fer 10 Vacc mem 

% Cover Shrub 3 1 Oplo hor 2 Vibu edu 5 Vacc ova 5 Oplo hor - 2 Oplo hor 2 Vibu edu 

% Cover Shrub 4 1 Menz fer - 3 Menz fer 1 Ribe lac - 1 Sorb sit 1 Ribe lac 

% Cover Shrub 5 - - 1 Ribe lac 1 Corn sto - 1 Vacc mem 1 Menz fer 

% Cover Herb 1 10 Athy fil 30 Lysi Ame 2 Athy fil 10 Gym dry 95 Carex spp. 5 Corn Can 30 Gymn dry 

% Cover Herb 2 5 Gym dry 25 Athy fil 1 Strep amp 5 Athy fil 1 Sang can 5 Gymn dry 12 Corn can 

% Cover Herb 3 5 grass spp. 5 Dryo exp 1 Sene tri 1 Strep amp 1 Equi arv 1 Strep amp 3 Tiar tri 

% Cover Herb 4 1 Urti dio 3 Sene tri 1 Gym dry 1 Corn can 1 Salix spp. 1 Rubu ped 1 Linn bor 

% Cover Herb 5 1 Dryo exp 1 Equi arv 1 Carex spp. 1 Rubu ped - - 1 Stre amp 

Qualitative Rating        

URAR FD spring moderate high moderate moderate moderate nil very low 

URAR ST spring low low low low nil moderate moderate 

URAR FD summer moderate moderate moderate moderate moderate low very low 

URAR ST summer low low low low nil moderate moderate 

URAR FD fall low moderate low moderate low very low very low 

URAR ST fall low low low low nil moderate moderate 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 8 9 10 11 12 13 14 

BEC Zone1 ICHmc1a ESSFwv ESSFwv ESSFwv ESSFwv ESSFwv ESSFwv 

Site Series Code2 HB WW FA FO FD FO FO 

Structural Stage 5/6 3a 7 6 6 6/7 6/7 

% Total Canopy Clos. 30 0 15 15 5 10 10 

Tree sp. Layer A Tsug het - Abie laz/Tsug mer Abie laz/Tsug mer Abie laz/Pice gla Abie laz Abie laz/Tsug mer 

Tree sp. Layer B Tsug het/Pice gla - - - - - - 

Tree sp. Layer C Tsug het/Pice gla - - - - - - 

% Cover Shrub 1 2 Tsug het 25 Salix spp. 15 Vacc ova 10 Vacc ova 5 Rubu spe 20 Vacc ova 5 Vacc mem 

% Cover Shrub 2 1 Abie laz - 5 Menz fer 1 Menz fer 3 Ribe lac - 3 Vacc ova 

% Cover Shrub 3 1 Vacc mem - 5 Vacc mem 1 Vacc mem 10 Vacc mem - 35 Menz fer 

% Cover Shrub 4 - - - - 7 Oplo hor - 5 Rubu spe 

% Cover Shrub 5 - - - - - - - 

% Cover Herb 1 1 Corn can 70 Carex spp. 5 Rubu ped 10 Rubu ped 23 Athy fil 15 Athy fil 35 Gymn dry 

% Cover Herb 2 1 Linn bor 10 Sang can 30 Pleu sch 5 Vale sit 5 Gymn dry 10 Gymn dry 5 Corn can 

% Cover Herb 3 - 7 Vale sit 10 Mnium spp. 5 Stre ros 10 Vale sit 5 Vale sit 1 Stre ros 

% Cover Herb 4 - - 5 Dicr fus 2 Gymn dry 5 Strep ros 10 Rubu ped 5 Rubu ped 

% Cover Herb 5 - - - 5 Arni cor 5 Rubu ped 1 Vera vir 3 Athy fil 

Qualitative Rating        

URAR FD spring nil moderate very low very low low very low very low 

URAR ST spring low nil ow low low low low 

URAR FD summer nil moderate very low very low moderate low very low 

URAR ST summer low nil low low low low low 

URAR FD fall nil low very low nil low very low very low 

URAR ST fall low nil low low low low low 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 15 16 17 18 19 20 21 

BEC Zone1 ESSFwv ESSFwv ESSFwv ESSFwv ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 FD FD FO MM HD HO HO 

Structural Stage 3b 3a 7 2 3b 7 7 

% Total Canopy Clos. 0 0 5 0 0 25 45 

Tree sp. Layer A Abie laz/Tsug mer - Abie laz/Tsug mer - - Pice gla Tsug het 

Tree sp. Layer B - - - - - Tsug het - 

Tree sp. Layer C - - - - - Abie ama - 

% Cover Shrub 1 80 Alnu cri 60 Rubu spe 5 Ribe spe 5 Ribe spe 15 Alnu sin 20 Oplo hor 20 Oplo hor 

% Cover Shrub 2 30 Rubu spe 2 Samb rac 1 Vacc ova 1 Samb rac 7 Tsug het 10 Vacc ova 2 Vacc ova 

% Cover Shrub 3 5 Oplo hor - - - 3 Corn sto 5 Abie ama 4 Menz fer 

% Cover Shrub 4 - - - - 10 Oplo hor 1 Vibu edu 1 Tsug het 

% Cover Shrub 5 - - - - 3 Vacc ova - - 

% Cover Herb 1 25 Dryo exp 40 Athy fil 75 Athy fil 25 grass spp. 80 Athy fil 35 Dryo exp 30 Gymn dry 

% Cover Herb 2 2 Athy fil 5 Vera vid 15 Gymn dry 45 Sene tri 5 Gymn dry 15 Gymn dry 2 Tiar tri 

% Cover Herb 3 3 Gymn dry - 1 Vera vid 10 Athy fil 1 Lysi ame 10 Tiar tri 1 Mone uni 

% Cover Herb 4 1 Stre ros - 1 Hera lan 2 Vera vid 7 Tiar spp. 2 Stre ros 1 Rubu ped 

% Cover Herb 5 - - 1 Stre ros 1 Hera lan 3 Corn Can 2 Rubu ped 2 Pyro asa 

Qualitative Rating        

URAR FD spring very low low very low low-moderate moderate low low 

URAR ST spring very low very low very low nil very low low/moderate low/moderate 

URAR FD summer low-moderate moderate low moderate moderate low low 

URAR ST summer low-moderate very low very low nil low-moderate moderate low/moderate 

URAR FD fall low-moderate low nil low low low nil 

URAR ST fall low very low very low nil very ow moderate low/moderate 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 22 23 24 25 26 27 28 

BEC Zone1 ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 FB HB HC HD HD HC HO 

Structural Stage 3b 7 6 7 7 6 7 

% Total Canopy Clos. 0 40 10 5 60 5 45 

Tree sp. Layer A - Tsug het Abie las Tsug het Pice gla Tsug het/Pice gla Tsug het/Pice gla 

Tree sp. Layer B - Abie ama Pice gla Abie las Pice gla Abie las Abie ama/Tsug het 

Tree sp. Layer C - - Tsug het Tsug he/Abie las Pice gla/Alnu sin Tsug het/Pice gla Tsug het 

% Cover Shrub 1 Pinu con 2 Tsug het 20 Oplo hor 40 Oplo hor 80 Rubu spe 10 Vacc ova 10 Tsug het 

% Cover Shrub 2 Tsug mer 30 Menz fer 10 Rubu spe 10 Rubu spe 10 Oplo hor 2 Oplo hor 5 Abie ama 

% Cover Shrub 3 Abie ama 45 Vacc ova 2 Menz fer - 5 Samb rac 5 Vibu edu 20 Oplo hor 

% Cover Shrub 4 Vacc ova - 5 Vibu edu - - 20 Mens fer 2 Vacc ova 

% Cover Shrub 5 Ledu gro - 5 Vacc ova - - 2 Rubu spe 1 Ribe lac 

% Cover Herb 1 Carex spp. 5 Corn can 20 Lysi ame 40 Athy fil 10 Pter aqu 10 Lysi am 20 Gymn dry 

% Cover Herb 2 Equisetum spp. - 15 Athy fil 5 Gymn dry 5 Dryo exp 10 Athy fil 1 Dryo exp 

% Cover Herb 3 Lysi ame - 10 Tiar tri 5 Tiar tri - 7 Equi spp. 10 Tiar tri 

% Cover Herb 4 - - 5 Gymn dry 2 Rubu ped - 3 Tiar tri 5 Rubu ped 

% Cover Herb 5 - - 2 Equi spp. 5 Orth sec - 5 Corn can 1 Strep spp. 

Qualitative Rating        

URAR FD spring moderate nil moderate low low high low 

URAR ST spring low low/moderate low low low low low 

URAR FD summer moderate low moderate moderate moderate high low 

URAR ST summer low low/moderate low low moderate low low/moderate 

URAR FD fall low moderate moderate low low moderate low 

URAR ST fall low low/moderate low low moderate low low 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 29 30 31 32 

BEC Zone1 ICHmc1a ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 HC HO HC HC 

Structural Stage 6 7 7 6 

% Total Canopy Clos. 5 65 5 5 

Tree sp. Layer A Tsug het/Tsug mer Tsug het Tsug mer Pice gla 

Tree sp. Layer B Abie las/Pice gla Tsug het Abie ama/Pice gla Tsug mer 

Tree sp. Layer C - Tsug het Tsug het/Tsug mer Tsug het/Tsug mer 

% Cover Shrub 1 40 Menz fer 1 Vibu edu 20 Vacc ova 40 Alnu sin 

% Cover Shrub 2 5 Alnu sin 20 Oplo hor 5 Menz fer 3 Rubu spe 

% Cover Shrub 3 30 Vacc ova 3 Vacc ova 2 Abie las 1 Vibu edu 

% Cover Shrub 4 - 1 Menz fer 20 Tsug het 3 Vacc ova 

% Cover Shrub 5 - 2 Ribe lac - 2 Abie ama 

% Cover Herb 1 15 Athy fil 30 Gymn dry 15 Equi spp. 50 Lysi ama 

% Cover Herb 2 20 Equi spp. 5 Corn can 5 grass spp. 40 Athy fil 

% Cover Herb 3 5 Corn can 7 Tiar tri 3 Corn can 10 Dryo exp 

% Cover Herb 4 5 Strep amp 2 Srep amp 2 Rubu ped - 

% Cover Herb 5 2 Tiar tri 2 Strep ros 2 Tiar tri - 

Qualitative Rating     

URAR FD spring moderate low moderate high 

URAR ST spring moderate/low low moderate/low moderate/low 

URAR FD summer moderate low moderate high 

URAR ST summer moderate/low low/high moderate/low moderate/low 

URAR FD fall moderate low low low 

URAR ST fall moderate/low low moderate/low moderate/low 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Appendix B – 2001 Vegetation Plot Summary 
Plot Number 1 2 3 4 5 6 7 

BEC Zone1 ICHmc1 ICHmc1 ICHmc1 ICHmc1 ICHmc1 ICHmc1 ICHmc1 

Site Series Code2 HB HO HO HB HB HC HB 

Structural Stage 7 7 7 7 7 7 7 

% Total Canopy Clos. 65 45 30 70 40 15 60 

Tree sp. Layer A Tsug het Tsug het Pice gla x eng Tsug het Tsug het Abie las Tsug het 

Tree sp. Layer B - Abie las Abie las Abie las Abie las Pice gla x eng Abie las 

Tree sp. Layer C - Pice gla x eng Tsug het Pice gla x eng - - - 

% Cover Shrub 1 2 Menz fer 25 Oplo hor 1 Vibu edu 7 Vacc mem 7 Vacc mem 20 Samb rac Mens fer- 

% Cover Shrub 2 4 Vacc mem 1 Rib lac 25 Vacc mem 2 Menz fer 4 Chim umb 30 Alnu rub - 

% Cover Shrub 3 5 Chim umb 2 Menz fer 5 Menz fer - - 10 Loni inv - 

% Cover Shrub 4 - >1 Vibu edu 3 Oplo hor - - - - 

% Cover Shrub 5 1 Orth sec - - - - - - 

% Cover Herb 1 >1 Corn can >1 Stre ros 2 Stre amp >1 Pyro asa 1 Clin uni 40 Athy fil - 

% Cover Herb 2 >1 Pyro asa 15 Gymn dry >1 Aral nud 1 Stre str 3 Corn can 10 Gymn dry - 

% Cover Herb 3 >1 Rubu ped 10 Rubu ped 8 Gymn dry 2 Orth sec 6 Orth sec 20 Equi syl - 

% Cover Herb 4 >1 Stre str >1 Tiar tri 7 Rub ped 15 Corn can >1 Stre str 15 Viol gla - 

% Cover Herb 5 - - 1 Linn bor 4 Clin uni - 1 Smil rac - 

Qualitative Rating        

URAR FD spring        

URAR ST spring        

URAR FD summer        

URAR ST summer        

URAR FD fall        

URAR ST fall        

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 8 9 10 11 12 13 14 

BEC Zone1 ICHmc1 ICHmc1 ICHmc1 ICHmc1 ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 HB HC HO HB HD HB HO 

Structural Stage 7 3b 7 6 6 7 7 

% Total Canopy Clos. 60 2 35 40 25 70 30 

Tree sp. Layer A Tsug het - Tsug het Tsug het Abie ama Tsug het Tsug het 

Tree sp. Layer B Pice gla x eng - Pice gla x eng Abie las Abie las Abie ama Abie ama 

Tree sp. Layer C - Tsug het/Abie las Abie las Pice gla x eng Pice gla x eng - Pice gla x eng 

% Cover Shrub 1 6 Vacc mem >1 Vibu edu 15 Oplo hor 10 Vacc mem 45 Oplo hor 2 Vacc mem 25 Oplo hor 

% Cover Shrub 2 - 25 Vacc mem 3 Vacc mem 1 Menz fer 6 Vibu edu - 3 Vibu edu 

% Cover Shrub 3 - 15 Menz fer - - 10 Ribe lac - >1 Vacc mem 

% Cover Shrub 4 - 2 Oplo hor - - 3 Vacc mem - 1 Menz fer 

% Cover Shrub 5 - - - - 1 Samb rac - 2 Ribe lac 

% Cover Herb 1 5 Corn can 15 Lysi ame 50 Gymn dry 5 Corn can 15 Dryo exp 5 Corn can 25 Gymn dry 

% Cover Herb 2 2 Rubu ped 1 Stre ros 6 Dryo exp 3 Rubu ped 2 Athy fil 3 Rubu ped 2 Stre ros 

% Cover Herb 3 - 5 Viol gla 8 Stre ros 6 Stre str 5 Tiar tri >1 Stre str 2 Dryo exp 

% Cover Herb 4 - >1 Equi arv 4Tiar tri 2 Linn bor 7 Gymn dry 1 Orth sec >1 Tiar tri 

% Cover Herb 5 - - 7 Rubu ped 1 Orth sec 1 Viola spp. - - 

Qualitative Rating        

URAR FD spring        

URAR ST spring        

URAR FD summer        

URAR ST summer        

URAR FD fall        

URAR ST fall        

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 15 16 17 18 19 20 21 

BEC Zone1 ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 HB HD SF HB HB HB HO 

Structural Stage 7 7 2b 7 7 7 7 

% Total Canopy Clos. 60 20 0 60 55 40 30 

Tree sp. Layer A Tsug het Pice gla x eng - Tsug het Tsug het Tsug het Tsug het 

Tree sp. Layer B Abie ama Abie las - Pice gla x eng Abie las Abie ama Pice gla x eng 

Tree sp. Layer C - Tsug het - Abie ama Pice gla x eng - Abie ama 

% Cover Shrub 1 2 Vacc mem 2 Vacc mem - 17 Vacc mem >1 Vacc mem 2 Vacc mem 6 Oplo hor 

% Cover Shrub 2 - 40 Oplo hor - 2 Menz fer 4 Chim umb 4 Rubu ped 1 Ribe lac 

% Cover Shrub 3 - - - - - 1 Corn can - 

% Cover Shrub 4 - - - - - - - 

% Cover Shrub 5 - - - - - - - 

% Cover Herb 1 10 Orth sec 4 Dryo exp 80 Care aqu 3 Orth sec >1 Pyro asa - >1 Stre amp 

% Cover Herb 2 3 Corn can 19 Gymn dry 2 Pote pal 4 Rubu ped >1 Corn can - 3 Rubu ped 

% Cover Herb 3 - 5 Rubu ped - 1 Clin uni 1 Clin uni - 20 Gymn dry 

% Cover Herb 4 - 1 Stre str - 2 Corn can - - 1 Stre ros 

% Cover Herb 5 - >1 Viol gla - - - - 1 Corn can 

Qualitative Rating        

URAR FD spring        

URAR ST spring        

URAR FD summer        

URAR ST summer        

URAR FD fall        

URAR ST fall        

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 22 23 24 25 26 27 28 

BEC Zone1 ICHmc1a ICHmc1a ICHmc1a ESSFwv ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 HB AF HB FB HD SF HB 

Structural Stage 7 3b 7 7 7 2 7 

% Total Canopy Clos. 40 0 60 30 15 0 30 

Tree sp. Layer A Tsug het - Tsug het Abie ama Abie ama - Tsug mer 

Tree sp. Layer B Abie ama - Abie ama Tsug het Abie las - Abie ama 

Tree sp. Layer C - - - Tsug mer Tsug het - - 

% Cover Shrub 1 14 Vacc mem 75 Alnu sin 35 Vacc mem 2 Menz fer 35 Oplo hor - 30 Vacc mem 

% Cover Shrub 2 - 45 Oplo hor >1 Menz fer 4 Vacc mem - - 1 Menz fer 

% Cover Shrub 3 - 4 Ribe lax- 10 Tsug het - -  - 

% Cover Shrub 4 - - 10 Abie ama - -  - 

% Cover Shrub 5 - - - - -  - 

% Cover Herb 1 2 Rubu ped >1 Stre amp 5 Rubu ped 5 Rubu ped 1 Lysi ame 45 Care int 4 Corn can 

% Cover Herb 2 - 5 Viol gla 3 Stre str 3 Stre str 10 Athy fil 9 Lysi ame 5 Rubu ped 

% Cover Herb 3 - 50 Dryo exp >1 Dryo exp 6 Corn can 4 Vale sit 1 Trie eur - 

% Cover Herb 4 - - >1 List cor 4 Orthi sec 9 Viol gla - - 

% Cover Herb 5 - - - - 7 Gymn dry - - 

Qualitative Rating        

URAR FD spring        

URAR ST spring        

URAR FD summer        

URAR ST summer        

URAR FD fall        

URAR ST fall        

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 29 30 31 32 33 34 35 

BEC Zone1 ICHmc1a ICHmc1a ICHmc1a ICHmc1 ICHmc1 ICHmc1 ICHmc1 

Site Series Code2 HC HC HB HB HD HB HB 

Structural Stage 7 3a 7 7 3a 7 7 

% Total Canopy Clos. 25 0 35 55 3 40 30 

Tree sp. Layer A Tsug het - Tsug het Tsug het - Tsug het Tsug het 

Tree sp. Layer B Abie ama - Abie ama Pice gla x eng - Abie las - 

Tree sp. Layer C - - - Abie ama Tsug het/Abie ama Abie ama - 

% Cover Shrub 1 21 Mens fer 30 Alnu sin 45 Vacc mem 2 Vacc mem 40 Oplo hor 7 Vacc mem 1 Vacc mem 

% Cover Shrub 2 55 Vacc mem - 2 Mens fer >1 Menz fer 1 Vacc mem 1 Menz fer >1 Menz fer 

% Cover Shrub 3 - - - >1 Chim umb >1 Menz fer - - 

% Cover Shrub 4 - - - - >1 Alnu sin - - 

% Cover Shrub 5 - - - - - - - 

% Cover Herb 1 2 Lysi ame 60 Lysi ame 7 Orth sec 1 Corn can 25 Athy fil 2 Rubu ped - 

% Cover Herb 2 2 Stre amp 40 Athy fil 1 Corn can >1 Rubu ped 20 Gymn dry 3 Corn can - 

% Cover Herb 3 1 Stre ros 3 Viol spp. 4 Rubu ped >1 Orth sec 10 Stre ros 1 Orth sec - 

% Cover Herb 4 5 Gymn dry 2 Stre ros - >1 Pyro asa 6 Tiar tri 1 Stre amp - 

% Cover Herb 5 3 Athy fil - -  10 Viol gla 1 Mone uni - 

Qualitative Rating        

URAR FD spring        

URAR ST spring        

URAR FD summer        

URAR ST summer        

URAR FD fall        

URAR ST fall        

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 36 37 38 39 40 41 42 

BEC Zone1 ICHmc1 ICHmc1 ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 SF HO CD WW SF HC SF 

Structural Stage 2b 7 7 3a 2b 7 3b 

% Total Canopy Clos. 0 15 60 0 0 12 0 

Tree sp. Layer A - Abie las Abie las - - Pice gla x eng - 

Tree sp. Layer B - Tsug het Popu bal tri - - Pice gla x eng - 

Tree sp. Layer C - Pice gla x eng Pice gla x eng - - Abie las/Tsug het Pinu con/Tsug spp. 

% Cover Shrub 1 15 Spir dou 1 Vibu edu 4 Alnu rub 45 Spir dou - 3 Rubu spe 1 Ledu gro 

% Cover Shrub 2 - 3 Oplo hor 15 Oplo hor 10 Sali spp. - Alnu sin 3 Kalm mic 

% Cover Shrub 3 - 1 Ribe lac 3 Ribe lac 10 Corn sto - Corn sto 1 Vacc oxy 

% Cover Shrub 4 - - 9 Vibu edu 3 Vacc ova - Oplo hor - 

% Cover Shrub 5 - - - 3 Vibu edu - Loni inv - 

% Cover Herb 1 80 Care aqu 1 Corn can >1 Dryo exp 10 Care spp. 80 Care spp. 10 Lysi ame 7 Carex spp. 

% Cover Herb 2 >1 Viol spp. 40 Gymn dry 1 Tiar tri 2 Grass spp. 2 Pote pal 10 Stre amp 7 Meny tri 

% Cover Herb 3 - 20 Stre ros >1 Stre amp >1 Viol pal 2 Nuph lat 25 Athy fil 10 rush spp. 

% Cover Herb 4 - 5 Tiar tri 10 Smil rac 1 Corn can 1 Equi spp. 5 Gymn dry - 

% Cover Herb 5 - 1 Stre amp - - - 10 Equi spp. - 

Qualitative Rating        

URAR FD spring    low Moderate high low 

URAR ST spring    low nil high nil 

URAR FD summer    low Moderate high nil 

URAR ST summer    low nil high nil 

URAR FD fall    nil low high nil 

URAR ST fall    low nil high nil 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 43 44 45 46 47 48 49 

BEC Zone1 ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a ICHmc1a 

Site Series Code2 HC CD SF SF FB SF SF 

Structural Stage 7 3b 3b 3b 7 3b 3b 

% Total Canopy Clos. 5 0 0 0 4 0 0 

Tree sp. Layer A Pice gla x eng - - - Pice gla x eng - - 

Tree sp. Layer B Pinu con/Tsug het - - - - - - 

Tree sp. Layer C Tsug het - - - - - - 

% Cover Shrub 1 3 Ledu gro 55 Alnu sin 10 Alnu sin 6 Pice gla x eng >1 Abie las 10 Tsug mer 10 Tsug mer 

% Cover Shrub 2 5 Vacc ova 30 Samb rac 5 Spir spp. 2 Tsug het 5 Alnu sin >1 Tsug het 1 Pice gla x eng 

% Cover Shrub 3 7 Abie las 30 Loni inv 3 Samb rac 15 Alnu sin 10 Sali sit 5 Vacc ova 2 Ledu gro 

% Cover Shrub 4 5 Menz fer 2 Vibu edu 1 Vibu edu >1 Ledu gro 1 Vacc ova 5 Menz fer >1 Spir dou 

% Cover Shrub 5 10 Tsug het 30 Corn sto - 5 Spir dou 1 Vibu edu 3 Ledu gro 2 Kalm mic 

% Cover Herb 1 2 Gymn dry 25 Sene tri >1 Viol pal 15 Calt lep 85 Care spp. >1 Rubu cha 30 Care spp. 

% Cover Herb 2 2 Lysi ame 5 Hera lan >1 grass spp. 50 Care aqu 6 Lept pyr 5 rush spp. - 

% Cover Herb 3 10 grass spp. 20 grass spp. 80 Care spp. >1 Cala can >1 grass spp. 10 Care spp. - 

% Cover Herb 4 3 Equi spp. 4 Athy fil >1 Gali tri >1 Pote pal Lysi ame - - 

% Cover Herb 5 - 4 Urti dio >1 Lysi ame 1 Sene tri - - - 

Qualitative Rating        

URAR FD spring moderate high high high moderate low high 

URAR ST spring moderate high low low moderate very low moderate 

URAR FD summer low low very low low very low low low 

URAR ST summer moderate high low low moderate very low moderate 

URAR FD fall low low very low very low very low very low very low 

URAR ST fall moderate high low low moderate very low moderate 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Plot Number 50 51 

BEC Zone1 ICHmc1a ICHmc1a 

Site Series Code2 HC WW 

Structural Stage 7 3b 

% Total Canopy Clos. 5 0 

Tree sp. Layer A Pice gla x eng - 

Tree sp. Layer B Abie las - 

Tree sp. Layer C - - 

% Cover Shrub 1 5 Tsug het 3 Pice gla x eng 

% Cover Shrub 2 1 Sali spp. 5 Abie las 

% Cover Shrub 3 5 Menz fer 5 Tsug mer 

% Cover Shrub 4 15 Alnu sin 4 Menz fer 

% Cover Shrub 5 1 Vibu edu 4 Vacc ova 

% Cover Herb 1 15 Lysi Ame 2 Lysi ame 

% Cover Herb 2 20 Athy fil 10 Care spp. 

% Cover Herb 3 5 Equi spp. 30 Erio ang 

% Cover Herb 4 >1 Vera vir >1 Pote pal 

% Cover Herb 5 >1 Sene tri 1 Plat dil 

Qualitative Rating   

URAR FD spring very high moderate 

URAR ST spring high low 

URAR FD summer moderate low 

URAR ST summer high low 

URAR FD fall low very low 

URAR ST fall moderate low 

1 Banner et al. (1993) 
2 from Resources Inventory Committee (1998) 
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Appendix C – Nangeese Ecosystem Map
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Appendix D – Grizzly Bear Habitat Suitability Model 
Common Name: Grizzly Bear 

Scientific Name: Ursus arctos horribilis 

Species Code:  M-URAR 

Status: The Provincial Tracking Lists of the British Columbia Conservation Data Centre list 
grizzly bear as Blue listed species requiring special management.  It is classified as 
Vulnerable by the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC). 

DISTRIBUTION 
Provincial Range 
Grizzly bears are distributed throughout the British Columbia with the exception of Queen Charlotte and 
Vancouver Islands (Cowan and Guiget 1978).  They are found in all biogeoclimatic zones in the province 
except for Coastal Douglas-fir (CDF), Bunchgrass (BG) and Ponderosa Pine (PP) (Stevens 1995). 

Elevation Range 
Grizzly bears are found from sea level to alpine tundra within the province (Stevens 1995). 

Provincial Context 
The provincial population of grizzly bears is estimated to be between 10,000 and 13,000 (BC Government 
1995).  More than half of the Nangeese River Watershed study area is found within the Nass variant of 
the Interior Cedar Hemlock moist cold (ICHmc1 and ICHmc1a) biogeoclimatic zone in the Nass Basin 
(NAB).  The provincial benchmark ecosection for grizzly bear in coastal British Columbia is the Kitimat 
Ranges, which is adjacent to the Nass Basin. 

Project Area 
Name: Nangeese River Watershed 

Ecoprovince: Sub-Boreal Interior, Coast and Mountains 

Ecoregions: Skeena Mountains, Nass Basin 

Ecosections: Northern Skeena Mountains (NSM), Nass Basin (NAB) 

Biogeoclimatic Zones: AT, ESSFwvp, ESSFwv, ICHmc1, ICHmc1a 

Project Map Scale: 1:20,000 

ECOLOGY AND KEY HABITAT REQUIREMENTS 
General 
Grizzly bears are large omnivores that occupy a wide variety of habitats in British Columbia and follow a 
wide variety of behaviours to ensure their survival in those diverse habitats.  Generalizations about how 
grizzly bears will seasonally use habitats for foraging, security, thermal, reproduction, and hibernation are 
difficult to make due to the flexibility in bear habitat use.  It is important when looking at grizzly bear 
habitat use to understand that changes in social status, food availability, population, interactions with 
humans and natural disturbance can all affect the use by bears of a particular habitat. 

Pearson (1975) notes that in no area where the grizzly has been studied do the species feed exclusively 
on one particular item throughout the annual cycle.  The diet and habitat preference of grizzly bears 
varies widely between geographical regions, depending upon the season and the relative abundance of 
various food items.  Regardless of where a specific population of grizzly bears lives and with the 
exception of movements associated with reproduction and denning, the search for food is the primary 
motivating force behind the movements of undisturbed bears (Hamer et al. 1977).  The grizzly bear can 
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use any food item, but concentrates on those foods that occur within an individual’s home range in 
sufficient quantity to provide the necessary energy input.  Diets can vary seasonally and geographically 
and range from entirely vegetation to a heavy dependence on animal food sources (Pearson 1975, 
Hamer et al. 1977).  Although highly opportunistic, grizzly bears forage by moving from one known source 
of food to another, which they have learned originally as cubs and reinforced through experience 
(LeFranc et al. 1987).  It is likely that bears move throughout their home ranges and ‘track’ the distinct 
stages in the phenological development of plants in order to make use of specific species when their 
digestibility and crude protein content are at peak (Hamer et al. 1977, Lloyd 1979, Hamilton 1987).  The 
types of foods used year to year may change due to availability and some grizzly bears will use the same 
areas as others but feed on different foods (Simpson 1990 and 1992, Hatler 1995, MacHutchon et al. 
1993, Zager and Jonkel 1983, Hamilton et al. 1986). 

Grizzly bears in the coastal and interior portions of British Columbia occupy mountainous areas and rely 
on a variety of habitats from valley bottom to alpine for food.  There are some differences in the seasonal 
feeding patterns of coastal and interior grizzly bears that are a result of variations in habitat types and 
seasonal food availability.  Coastal grizzlies first feed on sedges, horsetails and forbs in the lower parts of 
river valleys where sites first become snow free (Lloyd 1979).  As summer progresses, bears move up in 
elevation to follow the advance of snowmelt and emerging vegetation in avalanche chutes and subalpine 
meadows (Lloyd 1979, Hamilton 1987).  In late summer and into fall, bears will move back down in 
elevation to take advantage of the arrival of salmon and the ripening of berries, which occurs first at lower 
elevations.  When salmon are no longer available, bears will feed on remaining green vegetation and late 
ripening berries prior to denning. 

In the interior, early spring feeding is mainly on horsetails (Equisetum spp.), the roots of vetch 
(Hedysarum spp.) and winter-killed or weakened ungulates.  Bears will move extensively searching for 
newly emergent vegetation and carrion on south facing slopes and riparian areas (Simpson 1992).  As 
geenup progresses into summer, the range of habitats used begins to increase and bears also feed on all 
the vegetation foods used in the spring as well as early ripening berries and forbs (Lloyd and Fleck 1977).  
Bears will make use of the abundant new growth in avalanche tracks, wetlands, moist meadow and 
forested sites and some alpine sites.  Some bears may also prey on moose calves during the summer 
calving period.  Fall feeding can focus almost completely on berries and salmon, if available, with bears 
making repeated trips between berry feeding habitats and the river (Simpson 1992). 

Grizzly bears require security habitat in order to remain safe from other bears and humans.  Security 
habitat is especially important for sub-adult bears and for females with cubs.  These groups must avoid 
adult males, which will aggressively defend their territories from other males and will kill unknown cubs to 
bring the female into estrus (LeFranc et al. 1987).  Dense, immature stands of conifer or deciduous trees 
are often used for security cover along with tall, dense shrub patches (LeFranc et al. 1987).  Thermal 
habitats are used most often in summer to provide shelter from heat and include open water, snow 
patches, and beds in forested sites with cool moist soils and high canopy closure (Lloyd 1979, LeFranc et 
al. 1987). 

The amount of area used by individual grizzly bears as a home range is dependent on factors including 
the sex, age and social status of the bear, as well as population densities and habitat availability.  Some 
grizzly bears, particularly large males, are highly mobile and can range over hundreds of kilometres a 
year.  Other bears, such as sub-adults or females with cubs, will maintain a much smaller home range, 
moving from habitat to habitat according to forage availability (Simpson 1992, MacHutchon et al. 1993, 
LeFranc et al. 1987).   

Grizzly bears breed in the spring (May and June) and the gestation period ranges from 6 to 8 months 
depending on latitude (LeFranc et al. 1987).  The cubs are born in late January to early February in the 
hibernation den (Zager and Jonkel 1983).  The reproductive rate of grizzly bears is the lowest of all the 
land mammals in North America with litters ranging from 1 to 4 cubs (average 2 cubs).  The average age 
at first reproduction is 4 to 5 years and the average interval between successive litters is 3 years 
(LeFranc et al. 1987).  Offspring remain with their mothers for 26 to 28 months and learn much about 
foraging and habitat use at this time. 

In the Nangeese River Watershed, it is likely that grizzly bears use a combination of the typical feeding 
strategies of coastal grizzlies and interior grizzlies.  Part of the study area lies within the coastal 
influenced habitats of the Nass Basin ecosection (NAB) and late summer and fall feeding includes the 
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use of salmon.  The remainder of the study area is within the interior type habitats of the Northern Skeena 
Mountains ecosection, where bears will make heavy use of berries in both summer and fall.  Although 
variable, a general pattern of habitat use by coastal and interior grizzlies has been described by a number 
of authors that can be used as a model for seasonal habitat use for grizzly bears in the study area.  The 
general seasonal pattern for grizzly bears is for denning to occur in the winter in steep, high elevation 
alpine or sub-alpine sites that have deep snow.  In the spring, most grizzly bears will use low elevation 
south-facing slopes and valley bottoms that are snow-free and have newly emergent plants.  Summer 
feeding areas are quite variable and will range from the low elevation riparian areas used in the spring to 
subalpine and alpine meadows.  During the fall, grizzly bears will take advantage of salmon spawning 
streams to obtain fish, as well as feeding on berries, roots and nuts on nearby slopes (Simpson 1990).  
Fall feeding is important for preparation for winter denning and has been considered by some authors to 
be critical (Zager et al. 1980b, Servheen 1983, Zager and Jonkel 1983).  Accordingly, seasonal habitat 
use for grizzly bears in the Nangeese River Watershed are expected to show the following general 
trends: 

• winter – hibernation dens in alpine and sub-alpine areas (AT and ESSFwvp biogeoclimatic zones) 

• spring – feeding at low elevation south slopes, riparian forests and wetlands for early green 
vegetation and winter-killed or winter-weakened moose (ICHmc1 and ICHmc1a biogeoclimatic zones) 

• summer – feeding at mid-elevation herbaceous habitats, north slopes for newly emergent vegetation, 
low elevation river bottoms and fluvial benches for early berries, high elevation burns and openings 
for berries, and some feeding on early arriving salmon 

• fall – feeding at the Nangeese River and tributaries for salmon and associated riparian areas for nuts, 
roots and late berries and fruits. 

Seasonal movements of grizzly bears are a function of the availability of food resources and are highly 
variable, influenced by other factors including the sex, age and social status of individual animals and by 
the impacts of resource development by humans. 

HABITAT USE – LIFE REQUISITES 
The life requisites that will be rated in this model for grizzly bear are Feeding, which is composed of 
spring, summer and fall feeding habitats and Hibernation.  Security and thermal habitats are outlined in 
the species account but were not explicitly rated as they are used in association with feeding habitats and 
are usually micro-sites contained within feeding habitats or immediately adjacent.  Due to the multi-
component nature of the ecosystem mapping, where a polygon can contain up to three habitat types 
(ecosystem – structural stage combinations) it was assumed that security and thermal habitats would be 
available within the polygon rated for feeding. 

A description of the habitats used for Feeding, security and thermal habitats are outlined below: 

Feeding Habitats 
Grizzly bears consume a variety of foods, including roots and green vegetation, small and large 
mammals, fish and insects.  The diet of grizzly bears changes seasonally and there can be large 
differences between individuals.  Variation between years in crops of different foods can cause shifts in a 
bear’s use of its territory from year to year.  Overall, the size of individual home ranges varies annually in 
response to variation in quality and abundance of food (Picton et al. 1985). 

Seasonally important plant foods that are expected to be available to bears in the study area are shown 
below (Table 1).  Grasses and sedges should be considered a 'staple' food of grizzly bears (Mace 1985) 
and are particularly important in spring and early summer (Lloyd and Fleck 1977, Machutchon et al. 
1993). 

Spring Feeding 
Foods eaten by grizzly bears in early spring consist mainly of new growth vegetation and winter-killed or 
winter-weakened ungulates.  Plant foods commonly made use of at this time include horsetail (Equisetum 
spp.), sedge (Carex spp.) and grasses.  Grizzly bears may actively select for areas of early greenup and 
habitats in winter moose range to search for moose that were winter-killed or to kill winter-weakened 



Habitat Assessment and Suitability Mapping for Grizzly Bear in Nangeese River Watershed 

     Page D-4 
  2175 Millar Rd. ♦ RR#2 Site 44 Comp 9♦ Smithers, BC 
  Ph. (250) 877-6705♦ FAX (250) 877-6805 

Table 1. Food plants important to grizzly bears (from Lloyd and Fleck 1977, Zager et al. 1980a, Ash 
1985; McCrory et al. 1985) that are found in the study area. 

Type of Food Plant Species 

Fruits Arctostaphylos uva-ursi 
Cornus stolonifera 
Disporum spp. 
Fragaria spp. 
Lonicera involucrata 

Oplopanax horridus 
Ribes spp. 
Rosa spp. 
Rubus spp. 
Shepherdia canadensis 

Sorbus spp. 
Streptopus roseus 
Vaccinium spp. 
Vibernum edule 

Stems and leaves Angelica spp. 
Aralia nudicaulis 
Arnica spp. 
Athyrium felix-femina 
Carex spp. 
Cirsium spp. 
Epilobium angustifolium 
Equisetum spp. 

Erigeron spp. 
Fritillaria spp. 
Gramineae spp. 
Gymnocarpium dryopteris 
Heracleum lanatum 
Osmorhiza spp. 
Polygonium spp. 
Potentilla spp. 

Ranunculus spp. 
Smilacina spp. 
Taraxacum spp. 
Trifolium spp. 
Urtica dioica 
Valeriana sitchensis 
Veratrum veride 
Viola spp. 

Roots and tubers Clintonia uniflora 
Claytonia spp. 
Erythronium spp. 

Hedysarum alpinum 
Hedysarum boreale 
Lomatium spp. 

Lonicera spp. 
Lysichiton americanum 
Sambucus racemosa 

Catkins Salix spp. Alnus spp.  

animals.  In late spring the diet begins to include cow-parsnip (Heracleum lanatum), false hellebore 
(Veratrum viride) and vetch (Hedysarum spp.), as well as those plants made use of in the early spring 
(Hamer et al. 1977, Zager and Jonkel 1983, Simpson 1992).  In the Yukon, Pearson (1975) also found 
considerable spring feeding on willow (Salix spp.) catkins and Simpson (1990) noted feeding on stinging 
nettle (Urtica dioica) and dandelion (Taraxacum spp.) in interior British Columbia.  In coastal British 
Columbia, Lloyd (1979) reported signs of spring feeding on the fiddleheads of ladyfern (Athyrium filix-
femina) and spiny wood fern (Dryopteris expansa) and the roots of skunk cabbage (Lysichiton 
americanum). 

Zager and Jonkel (1983) observed heavy use by grizzly bears of low elevation riparian areas and south 
and west aspect snow chutes in the early spring.  Pearson (1975) found that as bears emerged from their 
dens they first selected feeding sites on open hillsides near the den to dig for Hedysarum spp. roots.  In 
Banff National Park, Hamer et al. (1977) noted that a common factor at most spring digging sites was the 
presence of some degree of slope (as much as 40-50°).  They felt that slope facilitated digging by aiding 
in the removal of soil and that the excavation required to expose a root was normally less on slopes than 
on the flat.  In a mid-coastal watershed in British Columbia, Hamilton (1987) found that grizzly bears first 
fed on sedges at the river estuary and later in the spring made use of sedge fens, other non-forested 
wetlands and skunk cabbage swamps.  In the Babine River drainage of interior British Columbia, 
Simpson (1990) noted that a mix of wetlands and mature and regenerating forest provide not only 
abundant spring forage, but security cover.  He also observed that some open south facing slopes, 
riparian habitats and other wet sites also produced abundant spring vegetation.  Hamer et al. 1977 felt 
that although hunting or scavenging on ungulate calving grounds may be a source of high quality protein, 
it may be reserved for only the most experienced bears. 

Within the study area, the delayed phenology of plants due to high residual snow levels at higher 
elevations are likely to limit spring feeding habitat to snow free areas in the ICHmc1 and ICHmc1a 
biogeoclimatic zones.  Important spring feeding habitats in these zones include wetlands, riparian areas, 
seepages, cutblocks and floodplains.  Low gradient riparian areas along small streams and back 
channels and low elevation south aspect slopes provide excellent conditions in spring for the growth of 
grasses and forbs.  Some bears may actively seek out winter-killed or weakened moose in habitats used 
by moose for winter range and early spring feeding.  Moose winter range and spring feeding areas often 
occur in wetlands adjacent to moist forested sites and on lower south facing slopes, which also coincide 
with areas of first greenup (Simpson 1990).  In late spring, some bears may actively seek out calves in 
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moose calving grounds.  MacCracken et al. (1997) found that calving areas were most often located in 
open, tall alder-willow shrub habitats and notes that Miquelle (1990 in MacCracken et al. 1997) found 
calving grounds in mature aspen spruce forests with a high canopy closure. 

Lower elevation habitats in the ESSFwv biogeoclimatic zone that are south or west facing may also be 
used, but to a lesser extent due to delayed geenup and snow cover.  In this zone, forest openings such 
as meadows, wetlands, seepage areas and herb-dominated avalanche tracks may be used if they are 
snow free. 

Summer Feeding 
Summer feeding areas and the types of foods consumed are the most variable of seasonal habitat use, 
and which habitats are used is dependent on factors such as food availability and distribution, sex and 
age of the bear, competition from other bears, and interactions with humans.  In addition to the grasses, 
sedges and forbs used in the spring, grizzly bears eat the current years growth of fruiting shrubs as 
greenup progresses in early summer.  Lloyd (1979) observed early summer feeding on the shoots of 
salmonberry (Rubus spectabilis) and the leaves of devil’s club (Oplopanax horridus) and huckleberry 
(Vaccinium spp.). 

In mid-summer, some grizzly bears may forage mostly in alpine and sub-alpine areas feeding on 
marmots, herbaceous and grassy vegetation and occasionally ungulates such as mountain goats, moose 
and caribou.  Others will use mid-elevation herbaceous meadows, open forests with high berry 
production, recently disturbed areas with high berry production or herb-dominated avalanche tracks 
(LeFranc et al. 1987).  In forested habitats, canopy closures of 20-50% are optimal for berry production 
(Ash 1985).  Still other grizzly bears will use low elevation riparian and wetland habitats, which provide 
high value herbaceous plants throughout the summer, rivers with early salmon runs, or open forest 
habitats with dense shrub and herb layers.  Grizzly bears will also eat a wide variety of insects and larvae 
during the summer such as ants, wasps and bees (LeFranc et al. 1987). 

For grizzly bears that use the study area, it is likely that they will apply all of these strategies for foraging 
during the summer.  Habitats used in the spring will continue to be used by bears in the early summer.  
As summer progresses and greenup becomes more advanced at higher elevations, bears will move to 
habitats in the ESSFwv, ESSFwvp and AT zones to forage in moist forested sites, meadows and wetland 
complexes.  In late summer, some bears will begin to make trips to the Nangeese River to take 
advantage of the salmon that begin arriving as early as August.  At this time pink (Oncorhynchus 
gorbuscha), chinook (Oncorhynchus tshawytscha), sockeye (Oncorhynchus nerka) and chum 
(Oncorhynchus keta) begin arriving with peak spawning of pink, chinook and sockeye occurring from the 
middle to the end of August (Department of Fisheries and Oceans 1990, 1992 and 1993).  In between 
trips to the river and bedding in midslope mature forested sites, bears will feed on berries, roots and 
succulent vegetation. 

Fall Feeding 
Feeding at this time of year is crucial for bears as they must gain weight rapidly in preparation for winter 
denning (Zager and Jonkel 1983).  Berries can make up the principal food source in early fall as they are 
high in sugars and can be readily converted to fat.  The timing of use of different berries corresponds with 
the dates of ripening, which varies for different species (Machutchon et al. 1993).  Berries of Vaccinium 
spp. are often the preferred species in many interior ecosystems as they are abundant and high in sugar 
content.  Even when salmon are available in early fall, bears may continue to feed extensively on berries 
and switch to salmon only after berries and green vegetation are no longer available due to frosts 
(Simpson 1991).  In coastal British Columbia, Hamilton (1987) found that late ripening berry species 
remained important until late in August, at which point considerable feeding on skunk cabbage (Lysichiton 
americanum) occurred in September.  Machutchon et al. (1993) observed a dominance of salmon in the 
fall diet of coastal grizzlies from August to October. 

In the British Columbia interior, Simpson (1990) recorded fall use by some bears of Vaccinium spp. 
berries in higher elevation berry fields.  Other bears remained close to the river and foraged in riparian 
habitats for berries from highbush-cranberry (Viburnum edule) and devil’s club (Oplopanax horridus) in 
between trips to the river to feed on salmon.  Hamer et al. (1977) noted that ungulates may provide an 
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opportunistic food source, but one which is not required by most bears to survive the annual denning 
period. 

During fall in the study area it is likely that most bears will move to lower elevation forested habitats and 
riparian habitats along the Nangeese River.  At this time they will feed on salmon, late ripening berries, 
tubers (Hedysarum spp.) and any remaining herbs as frost kills succulent vegetation and freezes berries 
at higher elevations.  In late fall the diet of most bears may shift to a dominance of salmon.  Coho salmon 
(Oncorhynchus kisutch) begin arriving in the Nangeese River as early as September with peak spawning 
at the end of October.  Final spawning of pink (Oncorhynchus gorbuscha), chinook (Oncorhynchus 
tshawytscha), chum (Oncorhynchus keta), and sockeye (Oncorhynchus nerka) salmon can occur as late 
as September (Department of Fisheries and Oceans 1990-1993). 

Security 
Security habitats supply hiding cover for grizzly bears in order to avoid other bears and humans.  Security 
habitat is usually found in dense stands of coniferous, mixed or deciduous forests, or dense shrub 
habitats (Craighead et al. 1982).  Areas of tall deciduous cover can provide the needed security cover 
after leaf up, but coniferous stands provide the best cover year round and are also used as bedding 
habitat (Simpson 1992).  Open, high-value feeding habitats where cover is limited may be used during the 
night, so that darkness can provide security cover to the bears using these habitats (Mattson et al. 1987). 

Security cover is very important for sub-adult bears and for females with cubs, which may use security 
habitat in less optimal foraging areas to ensure that they maintain adequate security cover (McClellan and 
Shackleton 1988).  Sows with cubs will tend to forage in rugged, isolated terrain within forested habitats 
that are older than pole/sapling and that have dense understory development, in order to avoid 
aggressive male bears (Pearson 1975). 

Grizzly bears will continue to use feeding habitats that are close to roads (within 150m) as long as there is 
sufficient vegetation cover to conceal them (McClellan and Shackleton 1988).  Roadside cover is also 
important in areas where roads are used by bears as travel routes.  Bears may be vulnerable for a short 
period in spring between den emergence and greenup in low elevation ICH zone sites.  In the ESSF 
zone, shrub heights and density may not be sufficient to provide security for bears in cleared areas 
(Simpson 1992). 

Within the study area, optimal habitat areas for grizzly bears requiring security cover will be where feeding 
and security cover are in close proximity to each other.  These optimal habitats will be primarily in the 
forested areas within the lower elevations of the study area. 

Thermal 
Thermal habitat is used mostly during the summer to provide relief from heat.  A variety of habitats can 
perform this function such as open water (rivers, streams, lakes etc.), permanent snow patches, shaded 
forest habitats and cool, moist soils.  Thermal habitat can consist of quite small features (small pool in 
stream, snow patch below rock bluff, moist depression within a forested site) and be impossible to map at 
a 1:20,000 scale.  These sites are not likely to be limiting within most of the study area and may only be a 
component in the habitat selection by grizzly bears feeding during summer in open forested sites in the 
ESSFwv zone and other open sites in the ESSFwvp and AT zones. 

Pearson (1975) found that grizzly bears also bedded in mature timber during the summer to seek refuge 
from heavy rains.  He found that all day beds located during rainy weather were in forested sites with 
greater than 80% canopy closure and that bedding material was much drier than the surrounding area. 

Hibernation (Reproduction) 
Grizzly bears generally hibernate from October to April or May with variations depending on latitude.  
During this time bears must utilize stored energy and accordingly must have deposited adequate fat 
stores during the active portion of their annual cycle (Hamer et al. 1977).  Hibernation takes place in dens 
dug at or near the treeline and below ridge crests where snow levels are constant throughout the winter 
(Vroom et al. 1977, LeFranc et al. 1987).  During hibernation, bears must utilize stored energy and for this 
purpose must deposit fat stores during the active portion of their annual cycle.  During the growing 
season it is essential that bears obtain high quality, easily digested food in excess of maintenance 
requirements in order to accomplish this annual weight gain (Hamer et al. 1977).  Since there are several 
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ecological characteristics of a den site, it is possible that the lack of suitable sites could limit the 
distribution and abundance of grizzly bears within a local area (Pearson 1975). 

Den sites are found in alpine and subalpine habitat on steep slopes, with deep soils that are easy to 
excavate, have vegetation for roof stability and where snow will accumulate for insulation (Pearson 1975, 
LeFranc et al. 1987, Simpson 1992).  Vroom et al. (1977) found that the mean slope angle for den sites in 
Banff National Park was 33° (n=47), while Pearson (1975) found a similar mean slope of 35° (range 30-
40°, n=10) for den sites in the Yukon.  Dens can be found at any aspect, but tend to be located in sites 
where prevailing winds cause snow accumulation.  In the Yukon, Pearson (1975) found dens facing all 
aspects except north, and felt that in his study area permafrost on north aspect slopes made digging too 
difficult. 

Most dens are dug horizontally into the slope, and end in a chamber where grasses and other vegetation 
are used as a bed (Vroom et al. 1977).  Areas of shallow soils, boulders or wet seepage are avoided 
(Pearson 1975, LeFranc et al. 1987), but caves in rock or cliff areas may be used if available (Vroom et 
al. 1977).  Soils at den sites must be fine enough to allow easy digging, but must also have sufficient 
cohesiveness to prevent slumping.  Soil cohesiveness at den sites is assisted by the roots of shrubs on 
the roof of the den and by the binding effect of frost (Pearson 1975). 

In studying grizzly bears in the southwestern Yukon, Pearson (1975) found that not all bears denned at 
the same time.  It was observed that sows with cubs generally denned earlier than other bears and that 
adult boars remained active later into the year than other age/sex classes.  Pearson (1975) also found 
that adult boars tended to emerge in the spring earlier from dens than any other age/sex class and spent 
less time near the den site after emergence.  Immature animals tended to remain longer at higher 
elevation after emergence from their dens, while adult males would move through deep snow to lower 
elevations. 

Females give birth during the winter in the hibernation dens, making secure well-insulated den sites an 
important habitat feature.  Potential denning habitat should remain free from disturbances that may cause 
undue stress and abandonment of dens (Zager and Jonkel 1983). 

Seasons of Use 
Grizzly bear are year-round residents of the study area with feeding habitats required from spring to fall.  
Figure 1 summarizes the seasonal life requisite requirements for grizzly bear based on the seasons 
outlined in the Habitat Mapping Standards (Ministry of Environment, Lands and Parks (1999) for the Sub-
Boreal Interior and Coast and Mountains Ecoprovinces. 
 

BEC Subzone Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

AT             

ESSF              

ICH             
 

Not Used  Spring Feeding  Summer Feeding  Fall Feeding  
Figure 1.  Grizzly bear feeding seasons for the biogeoclimatic subzones in the study area. 

Habitat Requirements Summary 
A summary of the habitat requirements and seasons of use of grizzly bear in the study area is provided 
below (Table 2).  This summary is the basis for the ratings assumptions and the preliminary habitat 
ratings developed in the habitat rating section. 

Table 2.  Summary of habitat requirements for grizzly bear in the study area. 

Life 
Requisite 

Season Specific Attributes Required Structural 
Stages 

Feeding Spring - south-facing forested habitats at lower elevations with good 
herbaceous plant growth 

5 – 7 
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Table 2.  Summary of habitat requirements for grizzly bear in the study area. 

Life 
Requisite 

Season Specific Attributes Required Structural 
Stages 

Spring - south-facing herbaceous avalanche tracks, low elevation 
meadows or wetlands 

2 – 3 

- alpine, sub-alpine and forest meadows and wetlands 2 – 3 

- herbaceous and shrubby avalanche tracks, especially north-
facing 

2 – 3 

 

- open forest habitats with shrub species composition dominated 
by high berry producers 

5 – 7 

- early seral stage forest habitats with high berry producing shrub 
species in complexes with mature/old forests 

2 – 3 and 
6 – 7 

Summer 

- moist forests with high herbaceous plant growth 5 –7 

- open forest habitats with high berry production 5 – 7 

- early seral stage forest habitats with high berry production in 
complexes with mature/old forests 

2 – 3 and 
6 – 7 

Feeding 

Fall 

- berry producing riparian areas adjacent to salmon bearing 
streams 

2 – 3 and 
6 – 7 

Hibernation Winter - steep slopes in alpine and sub-alpine areas in moisture 
shedding sites of snow accumulation and with deep, moderately 
textured soils and vegetation cover 

2 – 7 

Habitat Use and Ecosystem Attributes 
A summary of the relationship between grizzly bear habitat requirements and the available information 
from the ecosystem map are provided below (Table 3).  This information was used to develop the habitat 
ratings in the section below. 

Table 3. Summary of relationships between ecosystem mapping attributes and life requisites of grizzly 
bear. 

Life Requisite Ecosystem Mapping Attributes 

Feeding (FD) site: ecosystem type, aspect, elevation, slope, structural stage, site disturbance 

soil/terrain: terrain texture, soil drainage 

vegetation: % cover by layer, species list by layer, % cover by species 

Hibernation (HI) site: ecosystem type, aspect, elevation, slope, aspect, structural stage 

soil/terrain: surficial material, terrain texture, soil drainage, rooting depth 

RATINGS DEVELOPMENT 
Ratings Scheme 
A detailed level of knowledge of habitat use is available for grizzly bear in British Columbia; therefore, a 6-
class rating scheme (Resources Inventory Committee 1999) was applied to the ecosystems: 1 = High, 2 = 
Moderately High, 3 = Moderate, 4 = Low, 5 = Very Low and 6 = Nil. 

As the study area is transitional between coastal and interior habitats, both provincial benchmarks are 
described below for comparison of the study area to the provincial benchmarks. 
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Provincial Benchmark - Coastal 
Ecosections: Nass Ranges (NAR), Kitimat Ranges (KIR) 
Biogeoclimatic Zones: CWHvm, CWHws (NAR and KIR),  

Habitats: 
In coastal areas of British Columbia, important habitats for grizzly bears include: estuaries, skunk 
cabbage swamps, non-forested fen/marsh complexes, warm aspect herb-dominated avalanche tracks 
and riparian areas associated with high concentrations of spawning salmon. 

Provincial Benchmark - Interior 
Ecosections: Border Ranges (BRR) 
Biogeoclimatic Zones: ESSFdk, MSdk 

Habitats: 
Habitats in interior British Columbia that are important to grizzly bears include: warm aspect herb-
dominated avalanche tracks, herbaceous meadows, herbaceous wetland complexes, early seral stage 
forests dominated by Vaccinium spp., sub-alpine parkland meadow complexes and riparian areas, which 
may be associated with high concentrations of spawning salmon. 

Ratings Assumptions 
Grizzly bears use a wide range of habitat types and can modify their behaviours and movements to take 
advantage of changes in food availability.  This variability makes the development of a suitability model 
difficult as nearly all vegetated habitats can be rated as moderately used for foraging and it is likely that at 
some point, a bear will use them.  Obtaining higher ratings for an ecosystem unit requires that there be 
other uses of that area, such as for security or thermal cover or that the food resources are so large that 
more than one bear is likely to take advantage of the specific area at the same time (e.g. large berry 
fields, salmon spawning area).  A higher rating could also be achieved for a habitat type that was limited 
within the area for a specific life requisite function (e.g. hibernation, early spring feeding).  In developing 
the ratings for grizzly bear, the following general assumptions were made for the study area: 

1. Grizzly bears make discrete choices in the plant food items consumed and so it is assumed that the 
availability and abundance of specific plant food items are important factors in habitat selection. 

2. Ecosystem units with a well developed and diverse herb layer are considered to have the highest 
value in spring within the study area.  During spring feeding, habitats with an abundance of grasses, 
Carex spp., Equisetum spp., skunk cabbage, hellebore and cow parsnip are assumed to have high 
value as spring feeding habitat.  Ecosystem units found at higher elevations that are subject to 
persistent snow and delayed maturation of vegetation are assumed to have low value as spring 
feeding habitat. 

3. Ecosystem units that were rated high in spring and those having a well developed shrub layer 
dominated by berry producers (Vaccinium spp., soopolallie, devil’s club, thimbleberry, elderberry and 
high-bush cranberry) are assumed to have high value as summer feeding habitat.  Use of open 
habitats in summer was assumed to be limited by lack of thermal cover. 

4. Ecosystem units that have a well-developed shrub layer dominated by berry producers and units with 
abundant forage plants near salmon bearing streams are assumed to have high value as fall feeding 
habitat.  Ecosystem units found at higher elevation that would be subject to early vegetation die off 
due to frost are assumed to have low value as fall feeding habitat. 

5. Ecosystem units that are found at high elevation and occur on steep slopes with dry, stable and deep 
soil conditions and shrub cover are assumed to have high value as hibernating habitat. 

6. Feeding and security habitats that are in close proximity are assumed to be limiting factors for grizzly 
bears.  Ecosystems with a combination of high canopy closure and dense, mature shrub cover are 
assumed to have high value as thermal/security habitat during spring, summer and fall. 
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7. This model does not consider sources of animal food items in rating habitats.  Grizzly bears 
selectively feed on vegetation food items and many of their seasonal feeding activities are associated 
with the emergence and maturation of plants (Craighead and Mitchell 1982 in Fuhr and Demarchi 
1990).  Feeding on most animal food items is opportunistic, although some individuals may utilize this 
strategy more than others (Machutchon et al. 1993). 

8. Spring use of study area is dependent on snow levels.  It is assumed that low elevation areas were 
snow free by May, allowing spring living use by grizzly bears. 

9. All ratings are based on aspects being neutral.  Adjustments are required for north or south facing 
aspects. 

10. This model does not consider certain factors that influence grizzly bear population growth and 
distribution, including predation, disease, hunting, development and intra/inter-specific competition. 

Using the above assumptions and the information in Tables 2 and 3, the following table outlines the 
ratings of general habitat types and assumptions of specific ecosystem units (Table 4) for grizzly bear 
within the study area. 

Table 4.  General habitat ratings assumptions for ecosystem units for grizzly bear within the study area. 
General Habitat 

Types 
Ecosystem 

Code 
Site Association2 General Rating 

DL Dry Lichen Fellfield 
FW Dwarf Willow – Fescue 

Alpine and sub-
alpine poorly or 
non-vegetated sites 

HM Heath Meadow 

- very low or no value as feeding or hibernation sites due 
to lack of forage vegetation and not steep enough for 
denning 

Alpine and sub-
alpine krummholz 

SK Subalpine Fir Krummholz - very low value for feeding due to lack of forage 
vegetation, high value for hibernation due to steep slopes, 
vegetation and suitable soils 

AW Alpine Wetland 
SF Sedge Fen 
SW Subalpine Wetland 
WM Wet Seepage Meadow 

Wetlands and wet 
meadow habitats 

WW Willow –Sedge Fen 

- moderate to high value as spring feeding at low 
elevations, low to moderate value as summer feeding at 
mid and high elevations 

AC Alder – Cowparsnip 
Avalanch Track 

AF Alder – Fern Avalanche 
Track 

MM Herbaceous Meadow 

Avalanche tracks 
and wet herb 
meadows 

VH Sitka Valerian - Hellebore 

- moderate to high value as spring feeding if south-facing 
and mid/low elevation; moderate to high value as summer 
feeding  

Subalpine parkland 
habitats 

SP Subalpine Fir Parkland - moderate value as spring and summer feeding due to 
high herbaceous growth  

Forested bog FB Forested Bog - low feeding value due to lack of forage vegetation 

FD Bl – Devil’s Club – Lady Fern 
FL Bl – Lady fern - Horsetail 

Moist, rich, forested 
ESSFwv habitats 

FV Bl – Valerian – Sickle Moss 

- moderate to high feeding value in spring, summer and 
fall due to high herbaceous and shrub growth 

FF BlHm – Feathermoss Dry, forested 
ESSFwv habitats 

LC BlPl – Cladonia 

- low feeding value due to lack of forage vegetation, but 
some FF sites may provide important winter denning 
habitat at higher elevations 

CD ActSx – Dogwood 
HC Hw – Azalea – Skunk 

Cabbage 
HD HwBl – Devil’s Club 

Moist, rich, forested 
ICHmc1 and 
ICHmc1a habitats 

HO HwBa – Oak Fern 

- moderate to high feeding value in spring, summer and 
fall due to high herbaceous and shrub growth 

Dry, forested 
ICHmc1 and 
ICHmc1a habitats 

LK HwPl – Kinnickinnick - 
Cladonia 

- low feeding value due to lack of forage vegetation 
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Table 4.  General habitat ratings assumptions for ecosystem units for grizzly bear within the study area. 
General Habitat 

Types 
Ecosystem 

Code 
Site Association2 General Rating 

FA BlHm – Azalea 
FO Bl – Oak fern – Heron’s-bill 

Vaccinium 
producing forest 
habitats 

HB HwBa – Bramble 

- moderate to high feeding value as summer and fall living 
at early and late structural stages due to high berry 
production 

FH Bl – Horsetail – Glow moss 
HM Hw – Step Moss 

Forests with poorly 
developed herb 
layer 

MH BlHm – Heron’s-Bill 

- low feeding value in spring, summer and fall due to 
poorly developed herb layer 

RO Rock Outcrop Rocky or talus 
habitats TA Talus 

- low value as feeding habitat due to lack of forage, low 
value as hibernation due to rocky soils but possibility of 
caves 

LA Lake 
PD Pond 
OW Open Water 

Open water 

RI River 

- little to no value for feeding due to lack of forage 
vegetation except at edges 

Other non-
vegetated sites 

RP Road Surface - little to no feeding value due to lack of forage vegetation  

FINAL RATINGS 
The final habitat ratings for grizzly bear in the Nangeese River watershed study area can be found in 
Appendix E. 

MODEL RELIABILITY 
Overall, this model is rated as moderately reliable for landscape level planning purposes.  As not all 
portions of all polygons were field verified, the ability to predict stand level suitability is limited.  Most field 
verification occured in the lower elevation units, concentrating on areas of proposed harvest.  Limited field 
sampling of ecosystems and habitat use in other low elevation polygons and no verification in high 
elevation polygons limits the reliability of ratings in those areas.  The lack of information on the number of 
grizzly bears using the study area also limits model reliability as some areas may be excluded from use 
by dominant bears.  Additional seasonal field verification of high value habitats prior to forest 
management practices would increase the reliability of the model considerably.  If this model is to be use 
for operational planning purposes, field verification is recommended in polygons not already visited. 
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Appendix E – Final Grizzly Bear Habitat Suitability Ratings Table 
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AT AW 1  5 5 5 6 ESSFwvp FA 4  5 5 5 3 

AT AW 2  4 5 5 6 ESSFwvp FA 5  5 4 4 3 

AT DL 1  5 5 5 5 ESSFwvp FA 6  4 4 4 3 

AT DL 2  5 5 5 5 ESSFwvp FA 7  4 4 4 3 

AT FW 1  5 5 5 6 ESSFwvp FW 1  5 5 5 6 

AT FW 2  4 5 5 6 ESSFwvp FW 2  4 5 5 6 

AT HM 1  5 6 6 5 ESSFwvp HM 1  5 6 6 5 

AT HM 2  5 5 5 5 ESSFwvp HM 2  5 5 5 5 

AT LA   5 5 6 6 ESSFwvp HM 3  5 5 5 5 

AT MM 1  5 5 6 5 ESSFwvp LA   5 5 6 6 

AT MM 2  4 4 5 5 ESSFwvp MM 1  5 5 6 5 

AT OW   5 5 6 6 ESSFwvp MM 2  3 4 5 5 

AT PD   5 5 6 6 ESSFwvp OW   5 5 6 6 

AT RO 1  5 5 5 6 ESSFwvp PD   5 5 6 6 

AT SK 1  6 6 6 5 ESSFwvp RO 1  5 5 5 6 

AT SK 2  6 6 6 4 ESSFwvp SK 1  6 6 6 5 

AT SK 3 a 6 6 6 2 ESSFwvp SK 2  6 6 6 4 

AT TA 1  6 6 6 5 ESSFwvp SK 3 a 6 6 6 3 

AT WM 1  5 6 6 6 ESSFwvp SP 1  4 5 5 5 

AT WM 2  3 5 5 6 ESSFwvp SP 2  3 3 4 5 

ESSFwvp AC 1  5 6 6 4 ESSFwvp SP 3  3 3 4 5 

ESSFwvp AC 2  3 4 5 4 ESSFwvp SP 4  3 3 4 4 

ESSFwvp AC 3 a 3 4 5 4 ESSFwvp SP 5  3 3 4 3 

ESSFwvp AF 1  5 6 6 4 ESSFwvp SP 6  3 3 4 3 

ESSFwvp AF 2  3 4 5 4 ESSFwvp SP 7  3 3 4 3 

ESSFwvp AF 3 a 3 4 5 4 ESSFwvp SW 1  5 5 5 6 

ESSFwvp DL 1  5 5 6 5 ESSFwvp SW 2  4 5 5 6 

ESSFwvp DL 2  5 5 6 5 ESSFwvp TA 1  6 6 6 5 

ESSFwvp FA 1  6 6 5 3 ESSFwvp VH 1  5 6 6 5 

ESSFwvp FA 2  5 3 3 3 ESSFwvp VH 2  3 4 5 5 

ESSFwvp FA 3  5 3 3 3 ESSFwvp WM 1  5 6 6 6 
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