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Assessment of Locations for Patches and 
Wildlife Corridors in TFL 26, Mission 
 
 

 
 
 
 

1.0 INTRODUCTION 
The District of Mission (DoM) Forestry Department understands that the 
requirements of wildlife should be considered in Timber Forest License (TFL) 26 
and have been taking steps to enhance and preserve wildlife habitat. Until 
recently, planning for wildlife was relatively ad hoc, without the necessary 
scientific background information required to identify the most suitable habitat 
areas for individual wildlife species. 
 

2.0 OVERVIEW OF AREA 
TFL 26 is located in the District of Mission, B.C. It is 10,560-ha and lies along 
the western shore of the Stave Lake reservoir. The current annual allowable cut is 
approximately 43,000 m3/year. Currently, about 18% of the TFL is identified as 
reserve (B. O’Neal, District of Mission, pers. comm.), and may consist of long-
term or one-rotation reserve patches and corridors. The Coast Mountains 
dominate the landscape, with elevation ranging from 80 to 1200 m (MacKenzie 
2006). MacKenzie also describes surficial materials as, “rolling glacial moraines of 
varying depths, with physiographic prominence dominated by shallow veneers 
and exposed bedrock.” Wetlands of various size are scattered throughout the 
study area overlying localized organic soil deposits. 
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This area is in the Coastal Western Hemlock (CWHdm) biogeoclimatic zone, in 
the dry maritime, submontane, and montane very wet maritime variants 
(CWHdm, vm1, and vm2, respectively). Limited sections of the TFL are 
comprised of the windward moist maritime and moist maritime parkland variants 
of the Mountain Hemlock biogeoclimatic zone (MHmm1 and MHmmp, 
respectively). The CWH zone is characterised by forests of Douglas-fir 
(Pseudotsuga menziesii), western redcedar (Thuja plicata), and western hemlock 
(Tsuga heterophylla) which reflects the coastal climate of the region. The MH 
zone is characterised by Pacific silver (amabilis) fir (Abies amabilis), mountain 
hemlock (Tsuga mertensiana), and yellow-cedar (Chamaecyparis nootkatensis) 
to a lesser extent (Green and Klinka 1994). 
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3.0 BACKGROUND 
This project will aid in habitat planning for species identified and evaluated in the 
previous wildlife habitat assessment study (Mackenzie et al. 2006) while creating 
habitat goals for additional at risk wildlife species. This project will also assist the 
District of Mission in planning for species at risk within the TFL. Planning for 
species at risk is an important step in conservation of biodiversity and sustainable 
forest management in managed landscapes. 
 
Terrestrial Ecosystem Mapping (TEM) was conducted by B.A. Blackwell and 
Associates Ltd. in March 2003 (Green 2003). Methodology for the TEM 
mapping and photo-typing followed the 1998 RISC Standard: Standard for 
Terrestrial Ecosystem Mapping in British Columbia (RISC 1998). 
 
Information gathered to support TEM includes ecosection, biogeoclimatic unit, 
site series and site modifiers. This data was used by Mackenzie (2006) to 
establish areas of high importance to wildlife species. We used the data sets to 
further assess the appropriateness of wildlife reserves and patches in relation to 
species-specific wildlife habitat requirements. 
 
The Old Growth Management Areas (OGMA) plan which is currently being 
developed by Brian Smart of Smart Forest Planning will become another 
management input into the reserve and corridor plan. OGMAs were selected to 
maximize biodiversity while minimizing impacts to timber harvest (Smart 2006). 
Patches with wildlife values, including size, connectivity and distribution were 
considered (Smart 2006). 
 

4.0 METHODS OF ASSESSMENT 
Using previous habitat and wildlife studies (Green 2003; Mackenzie 2006), 
operational information provided by the Forestry Department, and field data 
collected during this study, we ranked existing reserve patches and wildlife 
corridors throughout the TFL for use by a suite of focal species. Rankings based 
on size and location of patches and corridors will correspond with the habitat 
requirements of identified species that are, regionally significant and/or 
provincially and federally at risk. 



District of Mission Page 5 

Reserve Patches and Wildlife Corridors – TFL 26 Mission April 9, 2007 

 

D o s s i e r  0 6 . 0 4 6 1  M A D R O N E  

 
e n v i r o n m ent a l  s e r v i c e s  l t d. 

Prior to fieldwork, a list of focal species was compiled based on the location of 
the site and current red- and blue-listed species tracking lists from the B.C. 
Conservation Data Centre (BCCDC 2005). Appendix A describes provincial and 
federal ranking systems. 
 
Nine species were previously identified by a prior study (MacKenzie 2006): 
 
• Band-tailed Pigeon (Patagioenas fasciata) 
 
• Peregrine Falcon (Falco peregrinus) 
 
• Painted Turtle (Chrysemys picta) 
 
• Red-legged Frog (Rana aurora) 
 
• Coastal Tailed Frog (Ascaphus truei)* 
 
• Pacific Water Shrew (Sorex bendirii)* 
 
• Trowbridge’s Shrew (Sorex trowbridgii) 
 
• Townsend’s Big-eared Bat (Corynorhinus townsendii) 
 
• Columbia Black-tailed Deer (Odocoileus hemionus columbianus) 
 
* denotes an identified species under the Provincial Identified Wildlife Management Strategy (IWMS) 

 
Species accounts were written for each species and habitat mapping was 
conducted to establish areas of high importance. 
 
There were gaps identified in the existing focal species list, so additional focal 
species were identified for this project. Focal species were selected based on 
knowledge of habitat requirements, rarity, and provincial and federal rankings. 
The assessment focused on identifying habitat for species listed in Table 1, and 
also to determine if seasonal habitats exist that are suitable for other wildlife 
species. 
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Table 1. Focal species and status 
(see Appendix A for details on ranking systems) 
 

Common Name Latin name 
Provincial 
Status Federal Status 

Birds 
Marbled Murrelet Brachyramphus marmoratus Red T (Nov 2000) 
Western Screech-owl  
 
kennicottii subpecies Megascops kennicottii kennicottii Blue SC (May 2002) 

Mammals 
Snowshoe Hare  
 
washingtonii subspecies Lepus americanus washingtonii Red Not listed 
Black Bear Ursus americanus Yellow NAR (May 1999) 
Bobcat Lynx rufus Yellow Not Listed 

 
The selected focal species for this study did not have species accounts written for 
the area. Species accounts were produced for the Marbled Murrelet, Western 
Screech-owl kennicottii subspecies, Bobcat, and Snowshoe Hare washingtonii 
subspecies. A species account for Black Bear was produced with Forest 
investment Account (FIA) funding for the Sooke Hills Wilderness Reserve and 
Mount Wells Regional Park, and was updated for TFL 26. Appendix B contains 
the accounts for each focal species assessed. 
 

5.0 HABITAT RATING METHODS 
Wildlife habitat ratings evaluated in the field were based on the RISC British 
Columbia Wildlife Habitat Rating Standards Version 2.0 (1999). Habitat ratings 
are used to determine if the assessed habitat has the potential to support the life 
requisites of specific wildlife species. In this case, habitat for important life stages 
was assessed for the focal species discussed in the previous section. All ratings are 
relative to the provincial baseline, or best habitat available (MELP 1999). 
Benchmarks are not available for all species. In these cases, the theoretical best 
habitat attributes were derived from the species accounts. 
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For this study, habitat suitability—the ability of the habitat to support a species 
in its current state, and capability—the potential for the habitat to support a 
species in its ideal condition, were assessed. Habitat for each focal species was 
assessed using a 2-, 4-, or 6-class rating system, depending on the level of 
knowledge of habitat requirements for the species. Generally, a 4-, or 6-class 
system is preferred for a finer level of detail, accuracy, and statistical robustness. 
Table 2 outlines the breakdown of the ratings scheme for each rating system. 
 
Table 2. Habitat Rating Schemes (from Table 4, MELP 1999) 
 
Percent of 
Provincial 
Baseline 

6-class rating system 
(abundant knowledge of 
habitat requirements) 

4-class rating system 
(some knowledge of 
habitat requirements) 

2-class rating system 
(limited knowledge of 
habitat requirement) 

76-100% Very High 6 High H 
51-75% High 5 
26-50% Moderate 4 

Moderate M 

6-25% Low 3 

Habitat Useable U 

1-5% Very Low 2 
Low L 

0% Nil 1 Nil N 
Likely No Value X 

 
Using the existing TEM and wildlife capability studies, along with existing 
studies performed in other forest tenures (e.g., Bunnell et al. 2003; Squires et al. 
2004), we assessed the characteristics of existing corridors and reserve patches 
throughout the TFL. We examined existing reserves and corridors to determine 
if the habitat requirements of local species at risk and regionally important 
wildlife species (as defined in the focal species list) were being satisfied. We also 
considered recommendations for any changes in location or size of the reserves 
and corridors. 
 

6.0 FIELD ASSESSMENTS 
A map provided prior to the field assessment was used to pre-stratify any 
potential wildlife habitat for the focal species. During fieldwork, we recorded 
observations of site and stand variables, landscape character and heterogeneity, 
and exposure of the site. Plants were identified following Pojar and MacKinnon 
(1994). Field data were used to evaluate habitat suitability for the selected focal 
species within the assessment area. 
 
Field work involved spot checking various reserves throughout the TFL using 
the Resource Inventory Standards Council (RISC) Capability and Suitability 
(CAPSU) standard ratings cards and methodology. 
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The following habitat and site variables were recorded: 
 
• Location 
• Percent cover of tree, shrub, herb, and moss layers 
• Slope gradient (if applicable) 
• Aspect 
• Structural stage 
• Dominant vegetation in tree, shrub, herb, and moss layers 
• Abundance of coarse woody debris (CWD) and wildlife trees/snags 
• Evidence of wildlife use 
• Representative habitat photos 
• Ranking for life processes: breeding, hibernating and foraging 
 

7.0 RESULTS 
7.1 Vegetation 

The following describes the diversity of plant species observed during the 
assessment. 
 
7.1.1 Trees 

Common coniferous species throughout the CWHdm and CWHvm in the 
project area included: Douglas-fir, western redcedar and western hemlock. Red 
alder (Alnus rubra) and black cottonwood (Populus balsamifera ssp. trichocarpa) 
were prevalent throughout riparian areas and clearings. Some bigleaf maple (Acer 
macrophyllum) and grand fir (Abies grandis) were also recorded, although not 
abundant. Yellow-cedar was observed at Hoover Lake in the higher elevations of 
the CWHvm. 
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Photo 1 Yellow Cedar Plot 7 – Hoover Lake 
 
In general, the riparian corridors, wildlife patches and reserves were classified as 
structural stage 5 – young forest (40-80 years since disturbance), and structural 
stage 6 – mature forest (80-250 years since disturbance). Mudflats in the riparian 
zone next to the reservoirs were dominated by low and high shrubs (classes 3a 
and 3b). As this is a managed landscape with a history of logging activity, we did 
not expect to find any old-growth forests (structural stage 7) on site. It is 
anticipated that the OGMA plan developed for the TFL will identify areas of old 
growth not captured in this study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 2. General characteristics of young forest with little understorey. 
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7.1.2 Shrubs 

Much of the forest cover is even-aged with a dense canopy, limiting the biomass 
of shrubs on the forest floor. Common species encountered included: 
salmonberry (Rubus spectabilis), hardhack (Spirea douglasii) and devil’s club 
(Oploponax horridus) in water-receiving sites and riparian zones. Red 
huckleberry (Vaccinium parvifolium), red-osier dogwood (Cornus stolonifera), 
trailing blackberry (Rubus ursinus), salal (Gaultheria shallon), dull Oregon-grape 
(Mahonia nervosa), and Indian-plum (Oemleria cerasiformis) were found 
throughout the TFL. Willows (Salix spp.) were common on the mudflats 
surrounding Stave Lake. Five-leaved bramble (Rubus pedatus) and Douglas 
maple (Acer douglasii) were noted beside a small lake east of Connell Lake. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 3. General characteristics of shrubby mudflat areas 
 

7.1.3 Herbaceous species 

During the assessment we observed that dense canopy cover and understorey 
disturbance, large amounts of coarse woody debris, and the season of assessment 
limited the number of herbaceous plants on site. 
 
Species recorded include: sword fern (Polystichum munitum), spiny wood fern 
(Dryopteris expansa), deer fern (Blechnum spicant), bracken fern (Pteridium 
aquilinum), licorice fern (Polypodium glycyrrhiza), piggy-back plant (Tolmiea 
menzensii) along riparian areas and creeks, a variety of sedges (Carex spp.) and 
grasses on the mudflats adjacent to Stave Lake, buttercup (Ranunculus spp.), 
twinflower (Linnaea borealis), and bunchberry (Cornus canadensis). 
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Mosses identified include: Oregon beaked moss (Eurhynchium oreganum), red-
stemmed feathermoss (Pleurozium schreberi), lanky moss (Rhytidiadelphus 
loreus), step moss (Hylocomium splendens), fan moss (Rhyzomnium 
glabrescens), and Douglas’ neckera (Neckera douglasii). Lichens included coastal 
reindeer lichen (Cladina potenosa). 
 
7.2 Wildlife Habitat Values 

Many of the plots assessed had sufficient habitat to support one or more of the 
focal species identified in this report or in the MacKenzie (2006) report. 
Important habitat features include: open water for amphibian and Painted Turtle 
breeding; fruiting shrubs for bear and hare forage; open areas including riparian 
corridors for owl foraging; and dense shrubs or coarse woody debris for cover 
and reproduction, particularly for Snowshoe Hare. Other habitat attributes 
important to focal species include large trees containing cavities adjacent to open 
areas, recent clearcuts and replanted areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 4. Example of good potential Snowshoe Hare habitat. 
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Photo 5. Good potential Black Bear forage habitat. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 6. Good potential Western Screech-owl habitat. 
 
Using the TEM data and species accounts, we used GIS to locate areas of high 
quality living habitat. Figures 2 to 6 in Appendix C depict the suitable habitat for 
each of the focal species.  
 
Our objective was to field check the majority of reserve patches and rate each for 
suitability for the life processes of each species. Table 5 summarizes the findings 
at each plot for the selected focal species. Also included are general suitability 
ratings recorded by Mackenzie (2006) in the same locations during the previous 
wildlife assessment. 
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Table 5. Plot Summaries 
 
Plot 
number Location Description Species suitability 

Comments and 
recommendations 

1 Off Doyle Rd. Riparian corridor next to ravine. High for M-URAMa and M-LYRUb High to 
moderate for WSOWc and M-LEAMd Nil for 
MAMUe. High for Tailed Frogf 

Raptor perching is also possible in this 
area. 

2 Off Doyle Rd. Riparian corridor at bottom of 
slope next to confluence of two 
creeks. 

Low for M-URAM (except high for forage). 
Very low for M-LYRU. Low for M-LEAM 
(except moderate for forage). Very low for 
MAMU. Low for WSOW  

Suitability for these species will increase 
as forest regenerates on either side of the 
reserve. Restocking with a variety of tree 
species and incorporating debris piles 
and snags will improve the value of this 
reserve. 

3 West side of Cardinal St. Riparian area in gully adjacent to 
restocked areas. 

Very low to moderate for M-URAM. Low to 
very low for M-LYRU. Moderate for M-LEAM. 
Low for MAMU. High for WSOW (except 
low for breeding). 

Large amount of blow down due to 
windstorms.  

4 East side of Cardinal 
Street 

Small riparian corridor adjacent 
to wet area. 

Low for M-URAM and M-LYRU. Very low for 
M-LEAM. Nil for MAMU. Moderate to high 
for WSOW. 

This reserve will mature over time.  

5 At border of JL2 Small riparian corridor adjacent 
to one-rotation reserve and 
restocked area. 

Moderate to high for M-URAM. Moderate for 
M-LYRU (except low for breeding). High for 
M-LEAM (except low for breeding). Low for 
MAMU. Moderate overall for WSOW. 

 

6 Off Hoover Main at 
HL1000 

Upland reserve surrounding 
Hoover Lake. 

High to moderate for M-URAM, M-LYRU and 
M-LEAM. Nil for MAMU. Moderate overall 
for WSOW. High for Red-legged Frog and 
Painted Turtle 

 

7 On point onto Hoover 
Lake 

Riparian reserve surrounding 
Hoover Lake. 

High for M-URAM, M-LYRU, M-LEAM and 
WSOW. Very low for MAMU. High for Red-
legged Frog and Painted Turtle 

 

8 East bank of Hoover Lake Riparian reserve along east bank 
of Hoover Lake. 

Low to very low for M-URAM, M-LYRU, M-
LEAM. Moderate for WSOW. Nil for MAMU. 
High for Red-legged Frog and Painted Turtle 

Leaving this area for time will improve 
habitat value. Education for users of the 
area on respecting habitat and reducing 
impacts would be valuable. 
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Plot 
number Location Description Species suitability 

Comments and 
recommendations 

9 Off Hoover Main – 50 m 
down trail from lake 

Upland corridor adjacent to 
logging road on slope. 

Same as Plot 8 except moderate hibernating 
habitat 

 

10 Off Foley Lake Trail Riparian corridor with trail 
running through. 

Moderate for M-URAM and M-LYRU. High 
for M-LEAM (except low breeding). Nil for 
MAMU. High for WSOW. High for Tailed 
Frog 

 

11 In floodplain of dam, 
south of Sayres Lake 

Muddy floodplain area with low 
shrubs and expanses of mud flats. 

Low for M-URAM, M-LYRU, and M-LEAM 
(moderate forage). Nil for MAMU. Nil for 
WSOW (moderate forage). High for 
Peregrine Falcon and Red-legged Frog. 

Reducing mud-bogging in the area 
would improve riparian habitat and 
reduce impacts to other wildlife species. 

12 Riparian area north of 
SC1 

Riparian corridor adjacent to two 
large creeks. 

Low for M-URAM (high forage). Moderate for 
M-LYRU and M-LEAM. High for WSOW. 
Very low for MAMU 

Incorporating a one-rotation or long-term 
reserve in between the fork of the two 
creeks would provide a large habitat 
reservoir (Appendix D) 

13 Devil’s Lake at trail Part of a large riparian reserve 
surrounding Devil’s Lake. 

Low to very low for M-URAM, M-LYRU and 
M-LEAM. Moderate for WSOW. Nil for 
MAMU. High for Painted Turtle and Red-
legged Frog 

Proximity to the road and use by people 
limits the value of this habitat. More 
valuable habitat is located closer to the 
lake. Planting additional trees and shrubs 
along the roadside would provide a 
buffer and improve the value of this 
area. 

14 N/A    
15 Along Haywood 

Reservoir Trail 
Part of long, wide linear riparian 
reserve traversed by an unpaved 
trail. 

Moderate to low for M-URAM and M-LEAM. 
Moderate for M-LYRU. Very low for MAMU. 
High for WSOW 

Interpretive signage along the trail may 
provide valuable educational 
opportunities. 

16 Further south on 
Haywood Reservoir Trail 

See above. Moderate for M-URAM and M-LYRU. High 
for M-LEAM. Very low for MAMU. Moderate 
to high for WSOW 

 

17 Off Dewdney Trunk Rd. Riparian corridor. Moderate for M-URAM (nil for hibernating). 
Very low for M-LYRU. High for M-LEAM. Nil 
for MAMU. Moderate overall for WSOW. 
High for Red-legged Frog 

  

18 Off Hudson Rd  Disturbed residential area with 
small wetlands adjacent 

Very low to low for M-URAM and M-LYRU. 
Very low for M-LEAM except moderate 
forage. Nil for MAMU. Very low for WSOW, 
except moderate forage. High for Peregrine 
Falcon, Tailed Frog, Red-legged Frog, and 
Townsend’s Big-eared Bat. 

This plot was located outside of the most 
valuable habitat. Habitat values are 
much higher out of the residential area 
in the reserve. 
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Plot 
number Location Description Species suitability 

Comments and 
recommendations 

19 On Keystone across from 
Shaw 

Long linear corridor adjacent to 
road. 

Low for M-URAM and M-LYRU. Low to 
moderate for M-LEAM. Nil for MAMU. 
Moderate for WSOW, except high security 
(roosting) habitat. High for Tailed Frog 

This would be a transitional habitat for 
many species, although presence of Tailed 
Frog is an indicator of good stream 
habitats. The riparian corridor will likely 
improve over time. 

20 Wetland/Beaver pond off 
Hunter Rd. 

Part of a long linear riparian 
corridor. 

High for M-URAM and M-LEAM. Moderate 
for M-LYRU. Nil for MAMU. High for 
WSOW except low for breeding 

 

21 Lake east of HU7 Small lake riparian reserve at the 
end of the riparian corridor. 

High for M-URAM and WSOW. Moderate to 
high for M-LYUR and M-LEAM. Nil for 
MAMU. High for Red-legged Frog 

This is a very valuable part of a larger 
corridor and reserve patch system. This 
system should be kept intact. 

22 Bear Mountain Trail at 
long-term reserve 

Part of a larger riparian corridor 
with trails. 

Moderate to low for M-URAM and M-LYRU. 
High to moderate for M-LEAM. Nil for 
MAMU. Moderate for WSOW. 

 

23 Bear Mountain Trail at 
one-rotation reserve 

Adjacent to large one-rotation 
reserve. 

Very low to moderate for M-URAM. High for 
M-LEAM and M-LYRU forage, low for 
breeding. Nil for MAMU. High for WSOW 

Reclassifying the one-rotation reserve as 
a long-term reserve would be valuable as 
a significant wildlife refuge or reservoir 
(Appendix D). 

24 Along West Access Rd. Part of a large, branching series of 
riparian corridors. 

High for M-URAM, M-LEAM, M-LYRU and 
WSOW. Nil for MAMU. High for Peregrine 
Falcon, tailed Frog, Red-legged Frogs, and 
Townsend’s Big-eared Bat. 

 

a Black Bear 

b Bobcat 

c Western Screech-owl 
d Snowshoe Hare washingtonii 

e Marbled Murrelet 
f Ratings for Red-legged Frog, Tailed Frog, Peregrine Falcon, Painted Turtle and Townsend’s Big-eared Bat taken from Iverson and Mackenzie (2003) 
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7.3 Wildlife Species Detected  

Due to the time of year, few wildlife species were identified during this 
assessment. Beaver (Castor canadensis) and Coyote (Canis latrans) evidence was 
present throughout the TFL. Woodpecker holes were evident in many snags, and 
Red-breasted Sapsucker (Sphyrapicus ruber) sap wells were seen in several tree 
species. Bird species included Golden-crowned Kinglets (Regulus satrapa) and 
Black-capped Chickadees (Parus atricapillus) heard in various locations and a 
Varied Thrush (Ixoreus naevius) observed on Hunter Road. The remains of a 
Coast Mole (Scapanus orarius) and a Shrew-mole (Neurotrichus gibbsii) were 
found on West Access Road. It is likely that these mammals were owl prey 
dropped while the bird was in flight. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 7. Woodpecker cavities in snag. 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 8. Sapsucker sap wells. 
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Photo 9. Shrew-mole remains found on West Access Rd. Possibly dropped by an owl. 
 

8.0 DISCUSSION 
When applying habitat rankings to the existing corridors and reserve patches, it 
was necessary to also evaluate the size and shape of patches for interior forest 
habitat quality and edge effects. Edge effects can create increased opportunities 
for nest predation and generalist species utilization, while also reducing the 
amount of habitat required for less-common area sensitive species (EC 2004). 
 
Interior forest is generally preferred by species susceptible to disturbance and/or 
predation, including many species of small mammals and songbirds. Preserving 
stands of unmanaged or infrequently harvested forest provides shelter for rare 
and can also create ecological benchmarks (Bunnell et al. 2003). Wide corridors 
may also function as a habitat patch; however, edge effects may penetrate up to 
50 m into a forest patch (Bunnell et al. 2003) reducing the effectiveness of retreat 
habitat. However depending on placement, narrower corridors may be 
appropriate in a managed landscape. A square or circular shape creates the most 
interior area while reducing the amount of edge habitat in reserve patches (EC 
2004). 
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8.1 Recreation 

Recreation is an important part of the daily use of the TFL. Hiking, mountain 
biking, horseback riding and water sports are a few of the activities that take 
place within the TFL (http://www.city.mission.bc.ca/. Recreation has the 
potential to disturb reclusive and solitary wildlife species susceptible to 
disturbance by increased human and dog traffic.  
 
8.1.1 Trails 

The existing trail network is well-defined and allows users to explore areas of the 
TFL easily. Trails are unpaved and incorporate natural features such as wooden 
logs for benches. Although increased foot traffic is expected from late spring to 
early fall, overall use of the trails does not encroach extensively into highly 
suitable wildlife habitat for focal species. 
 
The only exception that we were able to identify was located at the mudflats on 
Stave Lake south of Sayers Lake. This area is popular for “mud bogging” by 4x4 
vehicles. The mudflats represent important foraging habitat for owls and raptors, 
as well as providing habitat for amphibians and Painted Turtles. Additionally, 
noise from the vehicles, as well as refuse, toxic waste such as hydrocarbons, and 
car parts left behind seriously degrade wildlife habitat and water quality on the 
flats and in the surrounding area. 
 
8.1.2 Other recreation 

Other recreational activities also take place within the TFL. Mountain biking and 
horseback riding are popular pursuits in the area. Informal mountain bike trail 
and jump building can become an issue for wildlife if steps are not taken to 
ensure that disturbance to wildlife, especially nesting birds, is kept to a 
minimum. Other impacts may include changing hydrology and damage to 
vegetation. A number of trails are already established on the edges of the TFL 
and have a reputation for being the best riding outside of the North Shore 
Mountains of Vancouver (J. Mazur, pers. comm.). Although the District of 
Mission has not experienced the recreation pressure on the trails on the North 
Shore, with increasing population in the area, it is expected that more riders will 
begin to use the TFL. 
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8.1.3 UREPs 

UREP is a former provincial designation meaning areas for the Use, Recreation 
and Enjoyment of the Public. Within the study area, Sayers and Morgan Lakes 
are classified as UREPs. Florence Lake, located outside the study area south of 
Alouette Lake, is also an UREP and is adjacent to the northern border of the 
TFL. UREPs may be useful as secondary wildlife patches. As they are managed 
for the primary objective of recreation, levels of disturbance may be higher in 
these sites. 
 
8.2 Habitat Fragmentation 

Many of the reserves and corridors are adjacent to active and limited access main 
roads or logging roads. Interior roads fragment habitat patches and form a barrier 
to movement for many species. Limited access logging roads will have the least 
amount of traffic and vegetation encroaches along the sides, reducing detrimental 
road effects. Active logging roads have a significant amount of heavy vehicle 
traffic, dust, and noise, and may also have recreational vehicular traffic. Any 
increase in road traffic will reduce the effectiveness of a small corridor or reserve. 
 
Roads adjacent to a reserve do not fragment the habitat, but their effects in terms 
of noise and dust may travel a significant distance, up to 100 m into the patch 
(EC 2004). If the road is well travelled, this may also reduce the effectiveness of 
the reserve patch or corridor, altering movement patterns and stimulating 
avoidance of the area (Wisdom et al. 2004; Wilderness Society 2006). Reducing 
access to roads through gating entrances and controlling key ownership 
minimizes the effects of fragmentation due to roads as vegetation re-establishes 
and traffic is reduced to a minimum. 
 
A BC Hydro transmission corridor runs roughly east to west through the TFL. 
This transmission corridor is expected to double in width in the next 10 years (B. 
O’Neal, pers. comm.) although BC Hydro did not confirm this to date. When 
the transmission corridor increases in size, the right-of-way will also be 
expanded, which may also fragment several reserves. Rights-of-way are generally 
maintained to preserve shrub and grass cover, with few trees. Although some 
forested area will be lost, the wider right-of-way may increase foraging potential 
for owls, bats and raptors, and other species that use shrubby areas for foraging 
(Fraser et al. 1999; Eder and Pattie 2001). 
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If appropriate areas within the right-of-way are selectively planted with fruiting 
shrubs and other low-growing species, travel habitat may also be created for 
many species of small and medium-sized mammals. 
 

9.0 CONCLUSIONS AND RECOMMENDATIONS 
In general, the wildlife reserves and corridors through TFL 26 are well placed. By 
adhering to provincial standards and incorporating riparian habitat and streams, 
the existing corridors not only protect valuable fish habitat, but also provide 
some protection for good quality wildlife habitat. Rare species and species with 
large home ranges that utilize such riparian habitat should find sufficient 
resources within the reserves to maintain life processes such as feeding, 
reproducing and foraging. 
 
Many of the corridors link UREPs, large reserves left because of unsuitable 
terrain, and other larger retention areas, such as the trail around Hayward Lake. 
Using corridors to link these areas provides not only wildlife travel and dispersal 
habitat, but also allows for refuge and potential territory establishment. 
 
Substantial windthrow was observed in a number of the long, linear riparian 
corridors. Narrow corridors with younger (structural stages 4-5) trees are more 
susceptible to strong gusts that can topple shallow rooted trees and further 
reduce the width and integrity of the corridor. Although windthrow can add 
valuable coarse woody debris to a corridor or reserve, measures should be 
implemented to maintain the minimum objective corridor width of 30 m, for 
example by designing more wind firm buffers and corridor shapes, incorporating 
topography and prevailing winds into corridor design, and planting less 
susceptible species such as western redcedar. 
 
An acceptable minimum size for riparian wildlife corridors is 30 m in width (EC 
2004). Upland wildlife corridors should be 50-100 m wide (EC 2004). Based on 
the mapping provided by the District of Mission, there are many corridors 
throughout the TFL wider than 30 m. 
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All of the corridors we surveyed were at least 30 m wide, and therefore meet the 
acceptable minimum, but for areas that are susceptible to blowdown, corridor 
and reserve design should incorporate an additional width to protect the long-
term integrity of the target 30 m buffer (e.g., if a corridor may be susceptible for 
25% of trees (by basal area or volume) to blow down during a rotation, an 
additional 25% of area or volume should be incorporated into the buffer design. 
 

10.0 RECOMMENDATIONS: 
• Connect y-shaped corridors with small reserves in the fork. This will 

maximize the amount of reserve area available and provide refuge areas for 
wildlife (Appendix D). 

 
• Harvest only one side of a corridor at a time to allow for regrowth on the 

other side. Even small trees may provide some cover habitat for shy forest 
birds and small mammals. 

 
• Increase the buffer for windthrow on each side of long linear corridors, and 

consider species and age class susceptibility when designing corridors and 
reserves. 

 
• Utilize the recommendations set out in Madrone’s report “Forest Stand 

Recommendations for Enhancing Biodiversity and Wildlife Habitat on TFL 
26” produced in 2006 for the District of Mission, Forestry Department. 
Using brush piles, planted snags and coarse woody debris in harvested areas 
will lessen the impact of harvesting on an adjacent corridor or reserve. 

 
• Develop an education program for users of the mud flats to reduce the 

amount of refuse left behind during mud bogging activities. In addition, 
gating and monitoring access to Stave Lake may help reduce damage to the 
floodplains. Working with BC Hydro to control access and implement fines 
under appropriate legislation, e.g. the Water Act and provincial Wildlife Act 
may also reduce mud-bogging activities on the floodplains. 
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• Maintain optimized planned OGMA overlap with existing corridors. 
OGMAs near or in a patch or corridor are valuable wildlife refuge and 
reservoir habitat. Many of the current OGMA areas overlap with existing 
corridors and reserves already, and care should be taken to maintain 
connectivity through corridors and reserves. 

 
• Maintain records of denning sites and other important wildlife features. 

District of Mission employees are familiar with a number of well-used 
denning sites located in brush piles and old-growth snags (B. O’Neal, pers. 
comm.). 

 
While we recognize that this is a managed landscape and that habitat 
conservation is not the primary focus of the forestry operations, we commend 
the District of Mission’s proactive approach to ensure that their efforts to place 
reserves and corridors are effective. 
 
If you have any questions regarding the above assessment, please do not hesitate 
to contact the Madrone office. 
 
Prepared by: Reviewed by: 
  

Caroline Astley, B.Sc., R.P.Bio., CEPIT Jodie Krakowski, M.Sc., R.P.Bio. F.I.T. 



District of Mission Page 23 

Reserve Patches and Wildlife Corridors – TFL 26 Mission April 9, 2007 

 

D o s s i e r  0 6 . 0 4 6 1  M A D R O N E  

 
e n v i r o n m ent a l  s e r v i c e s  l t d. 

11.0 REFERENCES 
B.C.C.D.C. [British Columbia Conservation Data Centre] 2005. Provincial 

tracking list for red and blue-listed species in British Columbia, Ministry 
of Environment, Conservation Data Centre, Victoria, B.C. 
http://www.env.gov.bc.ca/cdc/ 

 
Bunnell, F., G. Dunsworth, D. Huggard, and L. Kremsater. 2003. Learning to 

sustain biological diversity on Weyerhauser’s Coastal tenure. 278 pp. 
 
Eder, T. and D. Pattie. 2001. Mammals of British Columbia. Lone Pine 

Publishing. Vancouver, B.C. 296 pp. 
 
Environment Canada. 2004. How much habitat is enough? Second edition. 

Ontario Region Fact Sheet. Environment Canada, Ottawa, ON. 12 pp. 
 
Fraser, D., W. Harper, S. Cannings, and J. Cooper. 1999. Rare birds of British 

Columbia. Wildl. Branch and Resour. Inv. Branch. B.C. Ministry of 
Environment, Land and Parks, Victoria, B.C. 244 pp. 

 
Green, R.N. 2003. Terrestrial Ecosystem Mapping of the Mission Tree Farm. 

B.A. Blackwell and Associates Ltd., North Vancouver, B.C. Prepared for 
The District of Mission.  

 
Green, R.N. and K. Klinka. 1994. A field guide to site identification and 

interpretation for the Vancouver Forest District. Ministry of Forests. 
Victoria, B.C. Land Management Handbook 28. 

 
MacKenzie, K. 2006. Wildlife habitat interpretations of the terrestrial ecosystems 

on the Mission Tree Farm License 26. Unpublished technical report 
Produced for: The District of Mission by Iverson & MacKenzie Biological 
Consulting Ltd. and B.A. Blackwell and Associates Ltd.  

 
Madrone Environmental Services Ltd. 2006. Forest Stand Recommendations for 

Enhancing Biodiversity and Wildlife Habitat on TFL 26. Unpublished 
technical report produced for District of Mission Foresty Departmnet. 
Caroline Astley, B.Sc., R.P.Bio., C.E.P.I.T., lead author. 30 pp. 

 



District of Mission Page 24 

Reserve Patches and Wildlife Corridors – TFL 26 Mission April 9, 2007 

 

D o s s i e r  0 6 . 0 4 6 1  M A D R O N E  

 
e n v i r o n m ent a l  s e r v i c e s  l t d. 

Ministry of Environment, Lands and Parks. 1999. British Columbia wildlife 
habitat rating standards. Resource Inventory Standards Council. 
http://ilmbwww.gov.bc.ca/risc/pubs/teecolo/whrs/index.htm  

 
Pojar, J. and A. MacKinnon (Eds). 1994. Plants of Coastal British Columbia 

including Washington, Oregon and Alaska. Lone Pine Publishing, 
Vancouver, B.C. 528 pp. 

 
RISC. 1998. Standard for Terrestrial Ecosystem Mapping in British Columbia. 

110 pp. http://ilmbwww.gov.bc.ca/risc/pubs/teecolo/tem/tem_man.pdf  
 
Smart, B. 2006. Hatzic Landscape Unit Plan (Draft). Unpublished technical 

report prepared for the District of Mission. Smart Forest Planning, 
Halfmoon Bay, BC. 22 pp. 

 
Squires, K., I. Houde, F. Bunnell, and W. Campbell. 2004. Wildlife-habitat 

relationships and species of vertebrates at risk in operation areas of 
Slocan’s Divisions. Unpublished report prepared for Slocan Forest 
Products Ltd., Valemount Division, Valemount, B.C. 31 pp. 

 
Wilderness Society. 2006. Addressing the ecological effects of off-road vehicles 

(ORVs). In: Ecology and Economics Research Departments Science and 
Policy Brief, Number 3. 16 pp. 

 
Wisdom, M.J., A. Ager, H. Preisler, N. Cimon and B. Johnson. 2004. Effects of 

off-road recreation on Mule Deer and Elk. In: Transactions of the 69th 
North American Wildlife and Natural Resources Conference. Pg. 531-
550. 

 
Personal Communications 

James Mazur, North Shore Mountain Bike Association member. March, 2007 
 
Bob O’Neal, Forestry Manager. November, 2006 



 

D o s s i e r  0 6 . 0 4 6 1  

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 

APPENDIX A 

 
 

SPECIES RANKING SYSTEMS 

 
 
 
 

 
 
 

MADRONE 
environmental services l td. 



District of Mission Page 26 

Reserve Patches and Wildlife Corridors – TFL 26 Mission April 9, 2007 

 

D o s s i e r  0 6 . 0 4 6 1  M A D R O N E  

 
e n v i r o n m ent a l  s e r v i c e s  l t d. 

APPENDIX A. Species Ranking Systems 
 
Identified Wildlife Management Strategy 
The Identified Wildlife Management Strategy (IWMS) is a joint venture of the 
Ministry of Environment and the Ministry of Forests and Range. It was designed 
to address issues related to wildlife that require special management attention on 
forest or range lands. 
 
Two categories have been developed: Species at Risk and Regionally Important 
Wildlife. The Species at Risk category includes endangered and threatened 
wildlife (plants, plant communities, invertebrates, and vertebrates) that are 
negatively affected by management activities on Crown, range or forest land. 
 
The Regionally Important Wildlife Category includes wildlife species that are 
considered important to a region of British Columbia, that rely on habitats that 
may not be protected under the Forests and Range Practices Act, and may be 
negatively impacted by management activities on Crown, forest or range land. 
 
Federal Ranking System 
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) 
assesses the conservation status of wild species in Canada. The rank assigned by 
COSEWIC describes the relative condition of a particular species in Canada and 
gives some indication as to the likelihood of extinction. For example, a species 
that is “Endangered” faces imminent extirpation or extinction; a species that is 
“Threatened” is likely to become endangered if limiting factors are not reversed. 
Species ranked as G1 (critically imperilled) are considered at greatest risk for 
global extinction, and are therefore of highest management priority. 
 
Federal species at risk ranking and definitions 
Rank Description 
X – Extinct Species no longer exists. 

XT - Extirpated Species no longer exists in Canada, but it still occurs elsewhere. 

E - Endangered Species is facing imminent extirpation or extinction. 

T - Threatened Species is likely to become endangered if limiting factors are not reversed 

SC - Special Concern Species that are sensitive to human activities and natural events, but are not 
considered Endangered or Threatened. 

DD - Data Deficient Species with inadequate information to make direct or indirect assessment. 

NAR - Not at Risk Species that have been evaluated, but are considered not to be at risk. 
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Provincial Ranking System 
Within B.C., the Conservation Data Centre (C.D.C.) is responsible for assigning 
provincial status of indigenous species. The C.D.C. is a branch of the Ministry of 
Environment (MOE). The coding is by colour, with red indicating species at 
greatest risk (threatened and endangered species), and yellow indicating the 
lowest level of risk. 
 
Provincial ranking system and definitions 
Rank Description 
Yellow List Indigenous species, subspecies and natural plant communities deemed not 

currently at risk in B.C. 
Blue List Indigenous species, subspecies and natural plant communities of Special Concern 

in B.C. 
Red List Indigenous species, subspecies and natural plant communities that are extirpated, 

endangered or threatened in B.C. These species either have, or are candidates for, 
official extirpated, endangered, or threatened status in B.C. 
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Species Account 
Snowshoe Hare washingtonii 

 
Name: Lepus americanus washingtonii 
Species Code: M-LEAM-WA 
Status: Red-listed (Endangered or Threatened in British Columbia) 
 
Distribution: 
Provincial Range 
Located in the lower mountain slopes and valley bottoms of the lower Fraser Valley, and 
is limited to west of the Cascade Mountains in extreme southwest British Columbia. 
 
Elevational Range 
Likely similar to Canada Lynx: 50 – 1100 m (USFWS 2001) or Bobcat: 0 – 2500 m 
(IUCN 1996) 
 
Provincial Context 
The Snowshoe Hare washingtonii subspecies occurs in a restricted portion of the 
Snowshoe Hare range. Fewer than five occurrences are known, although sightings have 
been increasing in the last five years.  
 
Project Area: District of Mission 
 Ecoprovince:   Georgia Depression 
 Ecoregions:   Lower Mainland  
 Ecosections:   Georgia Lowland 
 Biogeoclimatic Zones: MHmm1, CWHvm1, CWHvm2, CWHdm   
 
Project Map Scale: 1: 
 
Ecology and Key Habitat Requirements 
 
General 
Snowshoe Hare washingtonii are the smallest and darkest subspecies of the seven that 
can be found in British Columbia. Although most Snowshoe Hares moult gradually to a 
white pelage in the winter, this subspecies remains brown all year round (Cannings et al. 
1999).  
 
They require food, water and security habitat to ensure survival during autumn, winter 
and spring. They prefer dense coniferous and mixed forests with abundant understorey. In 
the summer, their diet consists of succulent vegetation. In winter, they depend on twigs, 
buds and the bark of small trees and shrubs. Home range is 5-10 ha. 
 
Prefers the dense cover of coniferous and mixed forests; abundant understorey cover is 
important. Coniferous swamps and second-growth areas that are adjacent to mature 
forests, and alder fens and conifer bogs, are also utilized. (NatureServe 2006). 
 



 
 
Habitat Use – Life Requisites 
 
Food Habitat (FD) 
In summer, eats succulent vegetation. In winter, diet consists of twigs, buds, bark of 
small trees (NatureServe 2006). Enters into forest clearing to feed at night (Kurta 1995). 
May also occasionally scavenge from carcasses (Kurta 1995). 
 
Security Habitat (SH) 
Rests in daytime in dense cover (Kurta 1995; NatureServe 2006). Younger stands may 
also support more hares than older stands (Hodges 2000). Coniferous stands used more in 
winter (Hodges 2000). 
 
Reproduction Habitat (RB) 
Nesting places may be made in a ground depression or hollow log, or other suitable 
cover. Underground burrows generally are avoided (Kurta 1995; NatureServe 2006).  
 
Minimum patch size: Patch cuts provide good habitat. 
Minimum corridor size: 10-30 m wide (Bull et al. 2005). 
 
Optimal habitat: Dense coniferous and mixed forests with abundant understorey cover. 
Suboptimal habitat: Coniferous swamps and second-growth areas. 
 
Seasons of Use 

Month Season Life Requisites 
January Winter Living/Security 
February Winter Reproduction 
March Winter Reproduction 
April Early Spring Reproduction 
May Late Spring Reproduction 
June Summer Reproduction 
July Summer Reproduction 
August Summer Reproduction 
September Fall Living/Security 
October Fall Living/Security 
November Winter Living/Security 
December Winter Living/Security 

 
 
Habitat Use and Ecosystem Attributes 

Life Requisite TEM Attribute 
Feeding (FD) - Site: site disturbance, structural stage, 

elevation  
- Vegetation: % cover by layer, tree species 

list, shrub species list 



Security and Thermal (ST) - Site: site disturbance, structural stage, 
aspect, elevation 

- Vegetation: % cover by layer, tree species 
list, shrub species list 

- Mensuration: tree height, tree species, dbh 
Reproduction (RB) - Site: site disturbance, structural stage, 

aspect, elevation 
- Vegetation: % cover by layer, tree species 

list, shrub species list 
- Coarse Woody Debris 

 
 
Ratings 
Based on the habitat requirements of Snowshoe Hares in general, there is not enough 
information about this species to warrant a 6-class rating system. A 4-class system will be 
employed. 
 
Ratings Assumptions 
 

1. Snow cover and canopy closure are related. Snow cover may be a limiting factor 
for foraging habitat. 

2. Predation, disease and hunting are not considered in this analysis. 
3. The above habitat requirements are based on Lepus americanus species accounts. 

It is assumed that the washingtonii subspecies will also fall under these 
requirements. 

4. Ecosystems with dense understorey vegetation (> 50%) and >50% canopy cover 
are rated as class 1 habitat for hare. 

5. Ecosystems with an abundance of preferred summer browse species such as Aster 
spp., horsetails (Equisetum spp.), and ferns, in association with forest clearings 
will be rated as class 1 summer forage habitat. 

6. Ecosystems with an abundance of winter forage species including willow (Salix 
spp.), red alder (Alnus rubra) and maple (Acer spp.) saplings will be rated as class 
1 winter forage habitat. 

7. Ecosystems with an abundance of coarse woody debris will be ranked as class 1 
security habitat. 
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Species Account 
Marbled Murrelet 

 
Name: Brachyramphus marmoratus 

Species Code: B-MAMU 
Status: Red-listed (Endangered or Threatened in British Columbia) 
 
Distribution: 
Provincial Range 
A common resident on salt water along the entire coast of BC, up to 75 km inland. 
 
Elevational Range 
Feeding: Sea level 
Nesting: 170 – 1100 metres above sea level 
 
Provincial Context 
 
Project Area: District of Mission 
 Ecoprovince:   Georgia Depression (GED) 
 Ecoregions:   Lower Mainland  
 Ecosections:   Georgia Lowland 
 Biogeoclimatic Zones: CWH, CDF, MHmm2 
 
Project Map Scale: 1: 
 
Ecology and Key Habitat Requirements 
 
General 
Marbled Murrelets are small, plump seabirds, about 25 cm long, and are found in the 
coastal areas of the eastern Pacific Ocean from central California to Alaska. They are 
similar in size and shape to the Ancient Murrelet, and in winter plumage, the Marbled 
Murrelet can be distinguished by a white throat and horizontal white strip above the 
wing. 
 
There are an estimated 45-50,000 birds occurring in BC, but the bulk of their population, 
approximately 220,000 birds, are found in Alaska. They spend most of their time at sea, 
feeding on small fish. Nests are located inland in old growth trees. Only one egg is laid 
per year. 
 
Although usually widespread, this species displays a clumped population distribution that 
is dependant during all seasons by the availability of food, and in the summer by both 
food and nesting habitat (Blood 1998). 
 
 
Habitat Use – Life Requisites 
 



Food Habitat 
Open sea water along the BC coast, generally within 2-5 km of land and in fjords and 
inland channels (Blood 1998; Nelson 1997). Important foraging sites include tidal rips, 
shelves at the mouths of inlets, and shallow banks (Blood 1998). 
 
Nesting Habitat 
Marbled Murrelets may nest as far as 85 km inland from salt water on old growth trees on 
sea-facing talus slopes (Nelson 1997). Generally trees >140 years are used, but trees 
>250 years are preferred (Proulx et al. 2003). Mature large trees (28-55 m) including 
Douglas-fir, western hemlock and western redcedar are important species.  Large limbs 
15 m above the ground, often with mistletoe or other growth deformities that create 
nesting platforms, and moss covered are selected for nesting. 
 
Minimum patch size: N/A 
Minimum corridor size: N/A 
 
Optimal habitat: moist, old-growth coniferous forest (140 to >250 years – structural stage 
7) with thick upper branches and abundant nesting platforms. Closed canopy and open 
understorey. 
Sub-optimal habitat:  Large second-growth conifers with old-growth characteristics. 
 
 
Seasons of Use 

Month Season Life Requisites 
January Winter At sea. 
February Winter At sea. 
March Winter At sea. 
April Early Spring At sea. 
May Late Spring Nesting 
June Summer Nesting 
July Summer Nesting 
August Summer At sea. 
September Fall At sea. 
October Fall At sea. 
November Winter At sea. 
December Winter At sea. 

 
 
Habitat Use and Ecosystem Attributes 

Life Requisite TEM Attribute 
Feeding (FD) - N/A 
Reproducing (RE)  - site: site series, elevation, site disturbance, 

slope, structural stage  
- vegetation: % cover, species list  
- mensuration: tree species, height, dbh 

 



Ratings 
Enough is known about this species to warrant a six class rating system. 
 
Ratings Assumptions 
 

1. When assessing representative habitat, it is assumed that the majority of old 
growth reserve patches will have similar characteristics. 

2. The outer limit of the nesting range may be selected should nesting opportunities 
closer to the coast become compromised e.g. by fire or insect irruption. The Stave 
Lake reservoir also provides some shelter habitat and may increase the value of 
the adjacent forested area. 

3. Ecosystems with a high proportion of old growth coniferous tree species and open 
understorey (< 50% shrub cover) will be rated as class 1 breeding habitat. 
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Species Account 
Western Screech-owl kennicottii 

 
Name: Megascops kennicottii kennicottii 
Species Code: B-WSOW-KE 
Status: Blue-listed (Threatened or at risk in British Columbia) 
 
Distribution: 
Provincial Range 
The Western Screech-owl is found along the coast of BC including Vancouver Island. 
The kennicottii subspecies is found within this range west of the coastal mountain ranges, 
with the exception of the Queen Charlotte Islands. (COSEWIC 2002) 
 
Elevational Range 
Sea level to 950 m 
 
Provincial Context 
 
Project Area: District of Mission 
 Ecoprovince:   Georgia Depression (GED) 
 Ecoregions:   Lower Mainland  
 Ecosections:   Georgia Lowland 
 Biogeoclimatic Zones: CWHvh1, CWHvm1, CWHvm2 
 
Project Map Scale: 1: 
 
Ecology and Key Habitat Requirements 
 
General 
The Western Screech-owl kennicottii is one of nine North American subspecies 
recognized for this species. The only other Canadian subspecies, M. k. macfarlenei, is 
generally paler than M. k. kennicottii and is found in the interior of the province.  
 
This species is generally found at lower elevations in all wooded environments, along 
riparian corridors, as well as in urban and suburban habitats. During the day they 
generally roost in coniferous and deciduous trees (COSEWIC 2002) and are found in 
mixed forests of big-leaf maple (Acer macrophyllum), red alder (Alnus rubra), Douglas 
fir, western hemlock (Tsuga heterophylla), and western red cedar (Thuja plicata), usually 
near a source of water (Cannings and Angell 2001). 
 
Nest in cavities in trees. In British Columbia nests range from 1.2 to 12.2 m above 
ground; all nests reported there were in trees >25 cm diameter at breast height. Once 
selected, a nest site is often used for several years in succession (Cannings and Angell 
2001). 
 
 



Habitat Use – Life Requisites 
 
Food Habitat 
This owl is found in a wide variety of woodland and forest habitats, with highest densities 
in riparian deciduous woodlands at low elevations. It is tolerant of humans and often 
nests and hunts in residential areas and suburban parks if suitable trees for nests and 
roosts are available (Cannings and Angell 2001). 
 
Reproduction Habitat (RE) 
This species uses cavities in trees made by large woodpeckers and flickers (COSEWIC 
2002; Cannings and Angell 2001).  
 
Security Habitat 
Most habitat and roost sites are made up of a relatively open canopy cover dominated by 
conifers. Sites are an average of 69 m, and up to 300 m, from a stream or marsh; many 
sites are also close to openings such as marshes, fields, or houses and with a small 
amount of shrub cover (COSEWIC 2002). 
 
Minimum patch size: home range 3-58 ha (Hayward 1983) 
Minimum corridor size: N/A 
 
Optimal habitat: Forested riparian corridors with abundant snags and suitable nesting 
cavities. 
Suboptimal habitat: urban and suburban environments 
 
Seasons of Use 
 
Table 1. Life Requisites by Seasons of Use 

Month Season Life Requisites 
January Winter Reproduction 
February Winter Reproduction 
March Winter Reproduction 
April Early Spring Reproduction 
May Late Spring Reproduction 
June Summer Reproduction 
July Summer Reproduction 
August Summer Reproduction 
September Fall Living/Security 
October Fall Living/Security 
November Winter Living/Security 
December Winter Living/Security 

 
 
Habitat Use and Ecosystem Attributes 
 
Table 2. Life Requisites by TEM Attributes 



Life Requisite TEM Attribute 
Feeding (FD) - Site: site disturbance, elevation, slope, 

structural stage 
- Vegetation: % cover by layer, species list by 

layer, cover for each species by layer 
Security (SH) - Site: site disturbance, elevation, slope, 

structural stage 
- Vegetation: % cover by layer, species list 
- Mensuration: tree height, dbh 

Reproducing (RE) - Site: site disturbance, slope, elevation, 
structural stage 

- Vegetation: % cover by layer, species list 
- Mensuration: tree height, dbh 

 
Ratings 
Enough is known about this species to warrant a 6-class ratings system. 
 
Ratings Assumptions 
 

1. Limiting factors, such as disease, have not been taken into account. 
2. Potential increased predation by Barred Owls (Strix varia) has not been taken into 

account. 
3. Ecosystems with a high proportion of old growth trees or large second growth 

trees in relation to riparian areas will be ranked as class 1 breeding habitat.  
4. Ecosystems with an open canopy (<40% canopy closure) and in association with 

clearings or riparian areas will be ranked as class 1 foraging habitat. 
5. Ecosystems with a high proportion of coniferous trees in association with 

marshes, riparian areas or clearings will be ranked as class 1 security habitat. 
 
References 
 
Cannings, R. J., and T. Angell. 2001. Western Screech-Owl (Otus kennicottii). In The 

Birds of North America, No. 597 (A. Poole and F. Gill, eds.). The Birds of North 
America, Inc., Philadelphia, PA. 

 
COSEWIC 2002. COSEWIC assessment and update status report on the Western 

Screech-owl Otus kennicottii in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. vi + 31 pp. 

 
Hayward,G.D. 1983. Resource partitioning among six forest owls in the River of No 

Return Wilderness, Idaho.  M.Sc. Thesis.  University of Idaho, Moscow 



Species Account 
Black Bear 

 
Name: Ursus americanus 

Species Code: M-URAM 
Status: Yellow-listed (Not at risk in British Columbia) 
 
Distribution: 
Provincial Range 
Inhabit all forested ecosystems in British Columbia. Found with all biogeoclimatic zones 
and in a wide variety of habitats ranging from coastal estuaries and alpine meadows. 
 
Elevational Range 
Sea-level to alpine 
 
Provincial Context 
Populations in BC are presumably stable. The highest concentrations of bears occur in the 
Kitimat Range (KIR) and Nass Ranges (NAR) ecosections (Cadrin and Lea, 2000). 
Densities in the Coastal Western Hemlock biogeoclimatic zone are estimated at 1 bear 
per 500ha (Holt 2005). 
 
Project Area: District of Mission, TFL 26 
 Ecoprovince:   Georgia Depression (GED) 
 Ecoregions:   Lower Mainland  
 Ecosections:   Georgia Lowland 
 Biogeoclimatic Zones: CWH, CDF, MHmm2 
 
Project Map Scale: 1:20 000 
 
Ecology and Key Habitat Requirements 
 
General 
Prefers mixed deciduous-coniferous forests with a thick understorey, but may occur in 
various ecosystems including wet meadows, burned areas, riparian areas and avalanche 
chutes (Cadrin and Lea 2000; NatureServe 2006). 
 
Black Bears make seasonal movements that correspond with food availability. Extensive 
movements may take place during late summer and fall, when foraging activities 
increase, and to and from winter denning sites (Cadrin and Lea, 2000). Migrating Black 
Bears will use corridors such as game and human trails, shorelines, ridges, creek beds, 
and logging roads (Cadrin and Lea 2000). 
 
Gestation lasts 7-7.5 months. Females give birth every 2 years at most. Young are born in 
January-February, and stay with their mother until the fall of their second year. Litter size 
is 1-5 (usually less than 2 in western North America). Females generally first give birth at 
2-5 years (usually 4-5 years) (BC CDC 2006). 



 
Habitat Use – Life Requisites (From Cadrin and Lea 2000) 
 
Living Habitat (LI) 
Life requisite for Black Bears is satisfied by the presence of suitable feeding and security 
habitat. 
 
Food Habitat (FD) 
In some areas (e.g., Alaska), makes significant use of salmon spawning streams. Black 
Bears are opportunistic omnivores with a variable diet of plants and animals (vertebrates 
and invertebrates), commonly including fruits, insects, and carrion. Will also eat garbage 
(NatureServe 2006) 
 
Early Spring 
Black Bears on the coast feed on early green vegetation in seepage sites. Grasses, sedges 
and horsetails are the most common spring food sources. Succulent vegetation is also 
selected, and bears will forage in wet meadows, riparian areas, skunk cabbage swamps 
and burns. Beaches and open riparian areas are important feeding sites. Warm aspect 
slopes are important feeding areas. 
 
Late Spring/Summer 
Old-growth and mid-seral forests with green leafy vegetation and wild berries provide 
summer food for bears. Recent clear-cuts (5-15 years) are also significant feeding areas. 
Important species include: 
 

• Salmonberry (Rubus spectabilis) 
• Red huckleberry (Vaccinium parviflorum) 
• Raspberry (Rubus leucodermis) 
• Blueberry (Vaccinium spp.) 
• Currants (Ribes spp.) 
• Black twinberry (Lonicera involucrate) 
• Red elderberry (Sambucus racemosa) 
• Devil’s club (Oploponax horridus) 
• High-bush cranberry (Vibernum edule) 
• Red-osier dogwood (Cornus stolonifera) 
• Salal (Gaultheria shallon) 

 
Habitats with high berry-producing potential may be rated more suitable. 
 
Fall 
In late summer and fall, spawning rivers and streams represent important feeding 
habitats. Black Bears will continue to feed on late berries and other vegetation, but will 
also eat carrion, garbage, insects, fish, wildlife and domestic animals. Bears will also 
climb trees to eat young shoots, so ecosystems with trees large enough to support a bear’s 
weight will be rated as moderate. 
 



 
Security Habitat (SH)
Security habitat is used to avoid interspecific (adult bear to junior bear) and intraspecific 
(bear to human) conflict. 
 
Interspecific – Tree and shrub cover is used as security from other bears. Females with 
cubs utilize wildlife tree patches (greater than structural stage 4) to avoid aggressive 
males, and will rarely forage further than 100 m from these stands. Stands that are 14-23 
years old are preferred because of the dense cover they provide. 
 
Intraspecific – Black Bears will avoid high-traffic roads, such as active logging roads, 
and residential areas unless attracted by garbage or fruit trees. 
 
Thermal Habitat (TH) 
Black Bears will seek temporary shelter from rain and snow in forests or patches with 
low canopy, or rock overhangs. Open water is used as relief from heat, as well as cool, 
sandy areas. 
 
Hibernation Habitat 
When inactive, bears will den under fallen tree, in ground-level or above-ground tree 
cavity or hollow log, in underground cave-like sites, on ground surface in dense cover. 
Young are born in the den. Fallen logs and other debris, and standing snag/hollow trees 
are commonly used (NatureServe 2006). 
 
Suitable dens are generally warm, dry and secure. Hibernation occurs between October 
and May, but may be as late as November or December for coastal bears. Cavities in old-
growth sized trees (>85 cm diameter), snags and coarse woody debris are suitable dens. 
 
Seasons of Use (From Cadrin and Lea 2000) 
 
Table 1. Life Requisites by Season 

Month Season Life Requisites 
January Winter Hibernating 
February Winter Hibernating 
March Winter Hibernating 
April Early Spring Feeding/Security and Thermal 
May Late Spring Feeding/Security and Thermal 
June Summer Feeding/Security and Thermal 
July Summer Feeding/Security and Thermal 
August Summer Feeding/Security and Thermal 
September Fall Feeding/Security and Thermal 
October Fall Feeding/Security and Thermal 
November Winter Hibernating 
December Winter Hibernating 

 
 



 
Habitat Use and Ecosystem Attributes (From Cadrin and Lea 2000) 
 
Table 2. Life Requisites by TEM Attributes 

Life Requisite TEM Attribute 
Feeding (FD) - site: site series, site disturbance, elevation, 

slope, aspect, structural stage, site modifier 
- vegetation: % cover by layer, species list by 

layer, structural stage modifier, stand 
composition modifier, available forage 

- soil: flooding regime 
Security and Thermal (ST) - site: site series, slope, structural stage, 

modifier 
- vegetation: total % cover, % cover by layer, 

stand composition modifier 
Hibernating (HI) - site: site series, site disturbance, elevation, 

slope, aspect 
- soil: terrain classification, rooting depth, 

rooting zone particle size, root restricting 
layer, seepage water depth, flooding regime, 
soil depth, soil texture, % coarse fragments 

 
Minimum patch size: minimum habitat use patch size 3.5 km (male home range estimated 
at 1000 ha) (NatureServe 2006) 
Minimum corridor size: May occur in various habitats,  
 
Optimal habitat: forested ecosystems with abundant berry-producing shrubs and coarse 
woody debris or old-growth characteristics. 
Suboptimal habitat: second-growth forest or areas of human habitation. 
 
Ratings 
There is enough detailed information on the habitat requirements for this species to 
warrant a 6-class rating system. 
 
Ratings Assumptions (From Cadrin and Lea 2000) 
 

1. Black Bears make discrete choices of the plant food items consumed, and 
therefore, availability and abundance of food items are important factors in habitat 
selection. Habitat use is assumed to reflect habitat preferences, and habitat 
preferences are assumed to reflect habitat requirement. 

2. Forage plant availability is correctly predicted by the site unit. 
3. Feeding and security habitats in close proximity are expected to be limiting 

factors for Black Bears. 
4. Predation, hunting, disease and inter/intraspecific competition is not considered in 

this model. 



5. Habitat use is strongly influenced by human activity and intraspecific social 
interactions. 

6. Ecosystem units with high plant forage plant diversity and abundance in a lush 
layer with an abundance of spring plant forage species represents class 1 Black 
Bear spring feeding habitat. 

7. Ecosystem units with a total shrub cover of 15-30%, shrub height <2.5 m, shrub 
species dominated (>15%) by berry-producing plants, and abundant coarse woody 
debris will be ranked class 1 Black Bear summer feeding habitat. 

8. Ecosystem units occurring near salmon spawning streams, berry producing areas 
and high coarse woody debris (moist forest with abundant forage plants) will be 
rated as class 1 Black Bear fall feeding habitat. 

9. Ecosystem units with tree species composition of mixed coniferous/deciduous 
species, and/or mature shrub cover (>35%), and/or high canopy closure (>50%) or 
any equivalent combination will be rated class 1 security/thermal habitat for 
Black Bears across all seasons. 

10. High elevation ecosystem units on steep slopes, with dry stable, fine-textured soil 
conditions will be rated as class 1 hibernating habitat. 
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Species Account 
Bobcat 

 
Name: Lynx rufus 
Species Code: M-LYRU 
Status: Yellow-listed (not at risk in British Columbia) 
 
Distribution: 
Provincial Range 
Bobcats are at the northern limit of their range in BC (IUCN 1996; Eder and Pattie 2001). 
They inhabit a variety of biogeoclimatic zones and habitats.  
 
Elevational Range 
0-2575 m (IUCN 1996) 
 
Provincial Context 
Bobcats are found throughout their range; especially where prey species are abundant and 
lynx are uncommon. Densities can range from 1-38 resident adults per 25 km2 (IUCN 
1996). Densities are assumed to be higher in coastal areas due to the high productivity of 
these environments (IUCN 1996). 
 
Project Area: District of Mission 
 Ecoprovince:   Georgia Depression (GED) 
 Ecoregions:   Lower Mainland  
 Ecosections:   Georgia Lowland 
 Biogeoclimatic Zones: CWHxm1, CWHdm, CWHvm2, MHmm2 
 
Project Map Scale: 1:20 000 
 
Ecology and Key Habitat Requirements 
 
General 
The bobcat can be found in a variety of habitats including deciduous-coniferous 
woodlands and forest edge, hardwood forests, swamps, forested river bottomlands, 
brushlands, deserts, mountains, and other areas with thick undergrowth and high prey 
density (IUCN 1996; Natureserve 2006). Large tracts of habitat are most favorable (Kurta 
1995; NatureServe 2006). Ledges, outcrops and cliffs have been noted as critical habitat 
by some researchers for resting, denning and escape (Ray 2000). 
 
Lagomorphs, which include hares and rabbits, are the staple bobcat diet, snowshoe hares 
being favoured in northern environments (IUCN 1996). This species is more of a 
generalist than the lynx, and may also feed on rodents, birds and bats (IUCN 1996). They 
may also take deer, especially young fawns or resting adults, when snow depths preclude 
hunting regular prey species (IUCN 1996). 
 



Bobcats may be active all hours of the day and night, but most activity occurs during 
dawn and dusk hours (IUCN 1996). 
 
Deep snow limits the ability of the bobcat to move around as it has short legs and small 
feet, and therefore does not have the ability to walk over the snow surface (IUCN 1996). 
Snow depth over 15 cm can limit bobcat movement (IUCN 1996).  
 
Home range: 10-100 km2 (Kurta 1995). 
 
 
Habitat Use – Life Requisites 
 
Living habitat (LI) 
Living habitat requisites are satisfied through the availability of feeding, reproduction and 
security habitats. 
 
Feeding Habitat (FD) 
Feeding habitat includes any area where prey species are available. This includes brushy 
areas where the bobcat can camouflage itself, rock ledges used to ambush prey and 
forested environments (IUCN 1996; Eder and Pattie 2002; NatureServe 2006). 
 
Reproduction Habitat (RB) 
Young are born in the late winter to spring in a den in a hollow log, under a fallen tree, in 
a rock shelter, or similar site (NatureServe 2006). 
 
Security Habitat (SH) 
Security habitat is used during periods of inactivity, usually when sleeping or resting. 
When inactive, occupies rocky cleft, cave, hollow log, space under fallen tree, etc. Unless 
nursing young, the bobcat usually changes shelter daily (IUCN 1996; Eder and Pattie 
2002; NatureServe 2006). 
 
Optimal habitat: Forested environments with thick undergrowth 
Suboptimal habitat: Forested environments with some undergrowth, marshes, habitats 
less than 100 m from a road 
 
Minimum patch size: 10 km2

Minimum corridor size: 10 m (in between patch cuts) 
 
Seasons of Use 

Month Season Life Requisites 
January Winter Living/Feeding 
February Mid-Winter Reproduction 
March Late Winter Reproduction 
April Early Spring Reproduction 
May Late Spring Reproduction 
June Summer Living/Feeding 



July Summer Living/Feeding 
August Summer Living/Feeding 
September Fall Living/Feeding 
October Fall Living/Feeding 
November Winter Living/Feeding 
December Winter Living/Feeding 

 
Breeds mid-winter through spring, (Feb-May – spring) (IUCN 1996; NatureServe 2006) 
 
Habitat Use and Ecosystem Attributes 

Life Requisite TEM Attribute 
Feeding (FD) - site: site series, site disturbance, elevation, 

slope, aspect, structural stage, site modifier 
- vegetation: % cover by layer, species list by 

layer, structural stage, stand composition, 
available forage 

Reproduction (RB) - site: site series, slope, structural stage, 
modifier 

- vegetation: total % cover, % cover by layer, 
stand composition modifier 

Security (SH) - site: site series, site disturbance, elevation, 
slope, aspect 

 
 
Ratings 
Enough is known about this species to warrant a 6-class rating system. 
 
Ratings Assumptions 
 

1. Snow depth is a limiting factor for travel and hunting. 
2. Snowshoe Hare (Lepus americanus) abundance is correlated with Bobcat 

population fluctuations. Therefore, high quality lagomorph habitat will be rated as 
high quality Bobcat hunting habitat. 

3. Rock ledges, cliffs and outcrops will be rated as class 1 security and hunting 
habitat. 

4. Ecosystems with >50% shrub cover and >50% tree canopy cover will be rated as 
class 1 hunting habitat. 

5. Ecosystems with an abundance of large coarse woody debris will be rated as class 
1 breeding habitat. 
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