SPECIES ACCOUNT — MOOSE (m-alal)

General

Moose (Alces alces) are found in most ecosections of British Columbia. Moose are the largest ungulate
species in the province, and are a species of management concern (yellow-listed). Adult moose are
horse-sized, and mature bulls have large, palmate antlers. Mating or rutting takes place in the fall, and
calves are born in May or June. Twins are not unusual where cow moose are well-nourished.

This document provides a preliminary description of the seasonal habitat requirements of moose in the
Nilkitkwa River study area. The intent of this report is to help provide a consistent approach when
applying habitat suitability/capability ratings in the field as part of the Terrestrial Ecosystem Mapping
(TEM) project. Seasonally important habitat attributes have been described and potentially high value
ecosystem units identified for each of the biogeoclimatic subzones that occur in the Nilkitkwa River
study area. The model focuses on habitat attributes that are measurable on a polygon basis and therefor
represent primarily stand-level ratings.

Critical Seasons

For the purposes of defining the most critical seasons, we have assumed late winter to be more limiting
than early winter. In addition, security cover in close proximity to food sources during the calving
season is also assumed to be limiting. Therefore, although the species account includes a description of
summer habitat requirements, this model focuses primarily on the late winter (Jan-Apr) and calving
(May-June) seasons.

Migration

Most moose inhabiting the study area in the summer will migrate out of the area to winter in other
areas. The closest high-quality moose winter range is on the Babine upstream of the Shelagyote, about
20 km from the study area.

Densities
Eastman and Ritcey (1987), identified north-central B.C. as one of the primary moose production areas
where densities are estimated to reach 1/km?.

Diets

As a large ungulate herbivore, moose are seldom limited by the amount of available forage but rather
by the availability of palatable vegetation of adequate quality (Regelin et al. 1987). Except for aquatic
plants, food habit studies have shown moose to choose diets primarily of leaves and stems of woody
plants. Consequently, moose have been described as seasonally adaptable concentrate (foliage)
selectors (Hofmann and Nygren 1992).

During spring and summer moose forage primarily on the leaves of woody plants and forage more
selectively whereas plant dormancy during winter imposes logistic constraints on foraging behaviour
(Renecker and Hudson 1986). During winter, opportunities to forage selectively generally decrease
while rumination time increases primarily due to their diet, which is composed of highly lignified
woody stems. In addition to varying seasonal foraging rates, plant form, and twig diameter have also
been shown to affect digestion rates which influence moose winter foraging patterns (Vivas et al.
1991).

In the boreal forests of British Columbia and Alberta, preferred browse plants typically include
willows (Salix spp.), red osier dogwood (Cornus sericea), saskatoon (Amelanchier alnifolia), aspen
(Populus tremuloides), high bush cranberry (Viburnum edule), paper birch (Betula papyrifera) and
mountain ash (Sorbus sitchensis) (Westworth et al. 1989; Renecker and Hudson 1992; Simpson 1992).
Each of these browse species may be used preferentially due to their height and growth form (i.e.
accessibility). For example, some researchers have documented intra-specific variation in moose
preference for willows (Risenhoover 1985); however, most willow species (<2.5 m tall) provide
potential winter browse. As snow depths deepen, subalpine fir regeneration can be browsed heavily in
the mid-late winter if other browse species become less accessible.

Territoriality
Moose do not defend territories. Home range size can vary due to age, sex, distribution of food sources
and season (Coady 1982; Cederlund and Sand 1994). Most studies, however, report seasonal home



ranges between 5-25 km”.  Although home ranges are generally smaller in winter than in summer and
tend to constrict with increasing snow depth, some studies have shown larger home ranges in winter
due to limited availability of browse (Romito et al. 1995).

CALIBRATION AND STANDARDIZATION IN BC

Best Habitats -PEL and NEL ecosections.
BGC Units -BWBS and SBS.
Structural Stages- 2-3 (foraging), 5-7 (foraging, security and thermal).

Provincial Distribution

Moose are distributed throughout the province with the exception of Queen Charlotte and Vancouver
Islands and the coastal fjords. They are found in all biogeoclimatic zones except for Coastal Douglas-
fir (CDF), Bunchgrass (BG) and Ponderosa Pine (PP).

Information Sources

Information from BC (Demarchi and Bunnell 1993, 1995; Eastman and Ritcey 1987; Simpson 1992)
was used when available. Information from other studies in Canada (Hamilton et al. 1980 ; Romito et
al. 1995) and in the US (Cederlund and Sand 1994; Costain 1989; Pierce and Peek 1984) was also
used.

Information Gaps
There is no local information on densities or the degree of use of the study area by moose during the
winter.

SEASONAL NEEDS AND KEY HABITAT REQUIREMENTS

Limiting Habitat

Although predation has been shown to limit some ungulate populations, it is generally accepted that
forage and cover are two key habitat attributes required for moose to survive and successfully
reproduce. In order to maintain moose habitat over time, adequate quantities of quality forage and
cover must be spatially and temporally distributed over the landscape. This implicitly assumes that the
identification and management of habitats that provide forage and cover will meet the seasonal habitat
requirements of moose populations. However, other life requisites such as travel routes between
foraging areas (i.e. riparian areas) need to be considered as well.

Although providing adequate spring and summer range is important to maintain most ungulate
populations including moose, winter is frequently considered to be the most limiting season in terms of
providing adequate quantities of food and mature forest cover. Depending on regional habitat use
patterns, early winter (Nov-Dec) and late winter habitats (Jan-Apr) may overlap or be distinct ranges.
However, the relatively small annual home ranges reported above suggest moose may use similar
habitats throughout the year.

Late Winter (Jan- April)

Snow depth is an important factor influencing ungulate browse availability (accessibility) as well as the
energetic cost of movement. Although moose have evolved morphological adaptations (i.e. long legs)
to tolerate relatively deep snow conditions (Telfer and Kelsall 1984), variation in snowfall among
biogeoclimatic subzones is an important subzone attribute affecting winter habitat capability/suitability.
Snow depth of 65 cm has been cited as restricting movements of cows and calves and 90 cm has been
described as the “critical’ depth for moose (Kelsall and Prescott 1971, cited in Pierce and Peek 1984).
Other studies have reported that 75 cm does not severely restrict moose habitat use (Hamilton et al.
1980).

Specific habitat attributes that influence snow depths are aspect, canopy closure and slope. In general,
warmer aspects (south-facing slopes) provide shallower snow depths because they receive more direct
sunlight. In addition, snow depths are shallower on steeper slopes than on flat areas because the same
amount of snow is distributed over a greater surface area. Finally, tree crowns can intercept



considerable amounts of snow, therefore, the greater the canopy closure the easier it is for ungulates to
travel and search for food.

Snow depth can be taken into account when ranking habitat capability on a subzone basis as well as
indirectly through structural stage and canopy cover estimates. Aspect and slope can be assessed in the
field or later as a modifier. Although warm aspects (136°-270°) typically provide high value winter
habitats, all habitat attributes must be considered (i.e. snow depth, canopy closure, slope and aspect)
when evaluating winter habitat suitability.

Feeding Habitat

Winter range can include clearcut areas as well as forested sites. Moose browse tends to be most
abundant in natural openings as well as those areas that have been recently disturbed through fire or
clearcut logging. As such, structural stage is an important variable which is strongly correlated with
the availability of shrubby vegetation and winter browse. Consequently, 10-20 year old clearcuts
typically provide abundant moose browse and have been reported to receive relatively high early winter
use (Oct-Dec) in the central interior of B.C. (Westworth et al. 1989; G. Watts pers.comm). Hence,
structural stages 1 and 2 would have relatively low foraging and cover value whereas structural stages 3
(low and high shrub) would likely provide the most suitable early winter foraging habitats. Late
winter foraging habitats could also be found in structural stage 3; however, adequate mature forest
(structural stage 6 or 7) cover needs to be present.

Van Dyke (1995) suggested high value winter feeding areas have, 30% shrub cover, relatively low
mature tree density (< 200 stems/ha) and gentle slopes ( 7%). Romito et al. (1995) suggested a
minimum of 50% shrub cover to provide optimal moose browse.

Thermal Cover

Although moose have less restrictive winter cover requirements compared to other ungulates (e.g. mule
deer), moose still tend to move to lower elevations and seek out forested areas that provide greater
canopy closure and snow interception. This generally occurs as winter progresses (Jan-Mar) and snow
packs deepen in more open areas. These stands are typically composed of mature and old spruce and
subalpine fir that are found along river corridors. Pine leading stands tend to be avoided during the
winter largely due to the lack of adequate browse plants and poor snow interception. Some researchers
have suggested moose require at least 30% canopy closure in boreal mixed wood forests (Romito et al.
1995) while others have suggested a considerably higher canopy closure (70%) (Costain 1989).
Clearly, the amount of canopy closure required by moose will vary according to local snow conditions
and weather patterns. Overall, mature (SS6) and old growth (SS7) stands with canopy closures >30%
likely provide adequate snow interception for moose during early winter with slightly higher (>50%)
canopy closure requirements during late winter.

Calving (May- June)

Security Cover

Most calving in the central interior takes place during the last week of May and the first week of June.
Because neonate predation by black bears, grizzly bears and wolves can be significant (Ballard 1992),
security cover is important for cows with calves during spring and summer.

Feeding

Cows with calves need access to both foraging areas as well as security cover. Calving areas tend to be
in mature forests adjacent to more open areas (e.g., fens, lakes, rivers) that provide spring and summer
food plants. Spring and summer foods may include aquatic vegetation and/or new leaves from woody
plants, especially willows.

In general, moose spring range consists primarily of areas that provide early green forage (e.g. herbs,
new leaf buds of woody plants). Moose have also been reported to strip bark from willow and aspen
trees during spring (Miquelle and Van Ballenberghe 1989). Although the nutritional benefits of bark
stripping remain unclear, some researchers have suggested feeding on bark by moose is related to
mineral requirements (Mclntyre 1972) and or scarcity of higher quality browse (Miquelle and Van
Ballenberghe 1989).



Summer (July-August) Feeding

During summer, moose continue to browse (especially willows) by stripping leaves and reducing the
amount of woody stem consumed. Depending on availability, moose can also increase the proportion
of succulent vegetation in their diet. Studies of moose habitat relationships have indicated that moose
seek aquatic macrophytes during summer as their primary source of succulent vegetation. The
concentration of minerals in aquatic vegetation (particularly sodium) has been suggested as the limiting
nutrient moose attempt to replenish during the summer (Belovsky and Jordan 1981). Thus, many
moose populations (particularly cow/calves) tend to concentrate their feeding activities during early
and mid-summer in and around wetland areas where aquatic vegetation is most accessible (shallow
open ponds and small lakes) and where the cool water may provide relief from warm ambient
temperatures. Potential aquatic food plants include yellow water lily (Nuphar lutea); pondweed
(Potamogeton spp.) horsetails (Equisetum spp.); water arum (Calla palustris) and sedges (Carex spp.).

It should be emphasized that not all wetlands will provide optimum feeding conditions. The capability
of wetlands to produce aquatic macropyhtes and preferred browse species has been shown to vary with
substrate, pH, soil temperatures and flow rates (Fraser et al.1984). Therefore, Adair et al. (1991)
suggested wetland type as well as the areal extent of wetlands be used to refine summer habitat
suitability models in Michigan. They suggested small lakes (1-5 ha) with organic bottoms, slow
streams and beaver ponds provide higher abundance of aquatic macrophytes and higher summer habitat
values than other wetland types.

To ensure the presence and abundance of aquatic vegetation (emergent/submergent) is considered in
the habitat rating, water bodies should be examined during TEM surveys. Furthermore, non-forested
site series should be targeted for careful inspection of preferred food plants. (i.e., some fens may
support willows along the perimeter while others may not). Although sedges (Carex spp.) can be
utilized by moose, many studies have reported relatively low forage preference for sedges (Renecker
and Hudson 1992; Eastman and Ritcey 1987, cited in Renecker and Hudson 1992). However, moose
may use open areas dominated by sedges for other reasons (e.g., bed down) to reduce thermal stress
and insect annoyance. The habitat rating applied to forested units adjacent to water bodies and fens
will be adjusted to reflect the abundance of aquatic vegetation and preferred browse respectively.

Thermal Cover

In addition to aquatic forage, thermal cover has also been reported to be an important structural
attribute influencing moose use during summer (Renecker and Hudson 1986; Demarchi and Bunnell
1995). These studies indicated moose select relatively cool sites during warm summer months to
maintain body temperature and minimize heat stress. Demarchi and Bunnell (1995) suggested moose
respond to summer thermal stress by using thermal cover and reducing activity. Adequate thermal
cover may be provided by mature forest stands (with little forage value) or dense willow stands (> 5 m
tall). Demarchi and Bunnell (1993) also provided a range of crown closure classes required for certain
ungulate species based on summer ambient temperatures. Depending on local variation in summer
temperatures, their study indicated moose require high crown closure habitats (>66%) during warm
temperatures (>25 °C) (Table A1).

Table A1. Summer thermal cover requirements as a function of air temperature for moose.

Air temperature (° C) Crown Closure Class Crown Closure Limits (%0)
15 3 26-35
20 4 36-45
25 7 66-75
30 8 76-85

Source: Demarchi and Bunnell (1993)

Confounding Factors

Although it is recognised that other factors such as perdition, disease, intra/inter specific competition
and hunting influence moose population growth and distribution, this preliminary model does not
include these factors.



SUMMARY OF KEY SEASONAL HABITAT ATTRIBUTES

Table A2 summarises key moose habitat attributes identified from the literature review. Overall, initial
field ratings for high value ecosystem units should reflect the ability of each ecosystem unit to provide
the following seasonally important characteristics. This table suggests potential habitat attributes and
structural stages considered to be important. It should be emphasised that the attributes identified
should not be considered mutually exclusive. That is, high quality feeding habitat is considered to have
all three habitat attributes present (i.e. relatively high total shrub cover, of which greater than 50% is
composed of preferred winter browse species and the shrub height indicates it is accessible <2.5 m).
An absence of any one of these criteria should result in a lower suitability rating, but not necessarily a
lower capability rating.

Table A2.  Summary of habitat requirements for moose in the study area during the late
winter season (Jan-Apr).

Habitat Specific Attributes Structural stage
Use
Feeding Shrub Cover 15-30% 3

Shrub Species Composition Dominated (>15%) by Salix 3,6-7

spp.or other browse species (e.g. saskatoon, elderberry, high
bush cranberry)

Shrub Height < 2.5 m 3,6-7
Thermal Tree Species Composition Dominated by spruce 6-7
Cover

Canopy Closure >50% 6-7

Table A3. Summary of habitat requirements for moose in the study area during the calving
season (May-June).

Habitat Use Specific Attributes Structural stage
Feeding Shrub Cover 15-30% 3
Shrub Species Composition Salix spp.or other browse species (e.g., 3,6-7
saskatoon, elderberry, high bush cranberry)
Shrub Height (1-5 m) to provide both feeding and hiding cover 3,6-7

Abundance of yellow water lily (Nuphar lutea; pondweed (Potamogeton
spp.) Emergent/submergent vegetation
Sedges, (Carex spp.) Horsetails (Equisetum spp.); Water arum (Calla

palustris)
Security/Thermal Tree Species Composition Mixed Conifer/Deciduous Mature Conifer 6-7
Cover
Shrub Cover >50% 3,5-7
Canopy Closure >66 6-7

DRAFT ECOSYSTEM RATINGS

Assumptions

We assume that recorded habitat preferences reflect habitat requirements, and that forage plant
availability is correctly predicted by the site unit. We also assume that habitat selection has significant
effects on fitness of individuals.

A maximum rating (class 1) for growing seasons and class 2 for dormant seasons is anticipated for
habitats that occur in the SBSmc2 and Babine Uplands Ecosection (BAU). In contrast, the provincial



benchmark for the ESSFmc will likely be rated low (class 4) for summer and winter (class 5). The AT
will likely receive nil ratings (class 6) for winter and spring and possibly 5 for summer.

Potential High Value Late Winter Ecosystem Units

Given the above description of feeding and cover requirements, valley bottom habitats situated in the
SBSmc2 should provide relatively high suitability/capability moose winter range. In particular, shrub-
willow carrs (WT) and riparian complexes [e.g., Spruce-scrub birch- sedge (SS)/Carex Fen (CF)] that
occur on the floodplain likely provide the most suitable combination of forage and cover requirements
during the winter. Mature and old riparian spruce stands [e.g. Spruce-horsetail (SH); Spruce-Oak fern
(SO)] likely provide suitable canopy closure requirements whereas Spruce-scrub birch-sedge (SS),
Spruce-Twinberry-coltsfoot (TC) and Spruce-scrub birch-feathermoss (BF) may provide both suitable
shrub cover and canopy closure values. The suitability of many of the forested and non-forested sites
will vary according to the presence and abundance of accessible browse, particularly willows.
Although many of the other more mesic site series (e.g., SB) are anticipated to receive less use by
moose (due to decreased availability of preferred browse and canopy cover) they may function as
important travel routes (TR) between wetter areas.

It should be noted that the SBSmc2 provides high winter habitat values than either the ESSFmc or AT,
however, it may also be limited in its capability to provide suitable winter range conditions during deep
snow years. That is, other biogeoclimatic subzones (if available) with lower snow falls may provide
more suitable winter conditions (e.g., SBSdk, SBSwk3).

The ESSFmc and AT would provide very low value winter range conditions primarily due to relatively
deep snow depths and should be rated low (5) and nil (6) respectively.

Late Winter Feeding Habitat

Best Units :shrub-willow carr (WT),Carex Fen (CF), Spruce-twinberry (TC), Spruce-scrub birch sedge
(SS) due to high cover of preferred browse species.

Nil to Low -Rated Units: Spruce-huckleberry (SB) and all ESSFmc units structural stages 2, 4-7 as
most preferred browse species are absent and shrub layer is < 5% or inaccessible due to snowpack.
Pine-huckleberry (PH) and Spruce-Pine-feathermoss (BM) are rated low because most preferred
browse species are absent.

Late Winter Thermal Cover

Best units: Spruce-Horsetail (SH), Spruce-oak fern (SO) due to dense canopy, spruce-dominated.

Nil to Low Units: Spruce-huckleberry (SB), Pine-huckleberry (PH), Spruce-Pine-feathermoss (BM), all
ESSFmc units rated low as they are Dominated by Pine, Deciduous, or high elevation subalpine fir, and
their variable canopy closure is generally considered to provide poor snow interception (<50 %).

Potential High Value Calving Ecosystem Units

Although moose calving habitat is poorly documented, specific attributes likely to provide good
calving habitat would include areas with dense understories (tall shrubs, small trees) close to feeding
areas (e.g., wetlands). Therefore, mature (SS6), old (SS7) and possibly even young (SS5) and pole
sapling (SS4) forests may provide adequate hiding cover if close to open feeding areas.

Habitat units with well developed shrub/herb understories such as the Spruce-Twinberry-coltsfoot (TC)
may also provide high suitability security cover and forage plants. Non-forested site series such as
shrub willow carrs (WT) may also provide a suitable interspersion of preferred forage (willow leaves)
and hiding cover.

Other important spring feeding areas would include deciduous leading stands on south facing slopes are
considered to provide the most suitable spring range conditions. These areas typically provide
relatively open conditions, young aspen trees and abundant preferred browse species. Although more
typical of the SBSdk, seral associations of the mesic (01) site series (e.g., Aspen-rose woodlands) can
provide high quality fall and spring range. These forests tend to be young to mature aspen or mixed
forests and are frequently associated with open areas such as the non-forested scrub-steppe ecosystems
that provide preferred browse (e.g. saskatoon, common snowberry) and herbaceous plants.



Calving (May-June) - Growing Season Feeding

Best Units: shrub-willow carr (WT) structural stage 3 due to high shrub cover;

Structural stages 3, 6-7 of Spruce-twinberry (TC), Carex-Fens (CF) if supporting Salix spp. within or
along perimeter due to abundance of Salix spp. or other browse species (e.g., saskatoon, elderberry,
high bush cranberry) (Note: Scrub birch-sedge or alder dominated should be rated low), and lake (LA)
and open water (OW) units for submergent and emergent vegetation.

Calving (May-June) Security/Thermal Cover

Best Units: Structural stages 3-7 of Spruce-twinberry (TC); Spruce-Horsetail (SH); Spruce-oak fern
(SO); Fir-Huckleberry-Thimbleberry (FT) which provide mixed conifer/deciduous mature conifer
cover; structural stages 3, 6, 7 of shrub-willow carr (WT); Spruce-twinberry (TC); Fir-Huckleberry-
Thimbleberry (FT) which provide dense shrub cover; structural stages of 4,5,6,7 of Spruce-Devil’s
Club (SD), Spruce-Oak fern (SO) which provide high canopy closure.

Rating Scheme
-six class rating scheme (1=very high; 2=high; 3=moderate; 4=low; 5=very low; 6=nil).

Ratings will be assigned for thermal cover (TH); security cover (SH); and feeding (FD); when TH and
SH values can not be separated, the habitat will be rated for both and the code ST will be used. These
codes correspond to the codes on the new Wildlife Habitat Assessment Form which will be used to
assign ratings to habitats visited during field surveys. For a complete list of draft suitability ratings for
each ecosystem and structural stage see Appendix Al.

Map Adjustments

Adjustments to habitat ratings (Table A3) are suggested to reflect the areal extent of suitable habitat,
proximity to cover from feeding areas and the potential adverse impact of roads on habitat quality.
Specifically, home range size should be compared to the areal extent of ecosystem units to determine if
polygon sizes meet seasonal or annual home range requirements which can then be used to adjust field
habitat ratings. Areas with >80% slope should be rated nil.

Because roads can increase hunter success, roads are assumed to limit the effectiveness of habitat
quality. Therefore, an inverse relationship between habitat quality and road density (i.e. habitat quality
declines as road density increases) is assumed and ratings should be adjusted downward. Romito et al.
(1995) used threshold distances of <400 to cover from feeding areas and assumed “perfect food
habitat” <100m from cover. High quality food habitat was assumed to be >100 m from a road. In
general, their model assumed food habitat to be degraded the farther away it is from cover and the
closer to road access.

Table A4. Suggested adjustments to initial field habitat ratings for moose.

Attribute Winter (Nov-Apr) Calving (May-June)

areal extent of suitable compare to home range size unknown

ecosystem unit (ha) minimum

Proximity of mature > 100m -200m downgrade by 1 > 100m -200m downgrade by 1
forest cover to open >200m-400m downgrade by 2 >200m-400m downgrade by 2
feeding areas >400m down grade to nil >400m downgrade to nil

Road density (km/km2)  to be determined
Distance to road (m)

Field Sampling Scheme

Attributes important to moose may be sampled in the field by the use of the following methodology
(Table AS). Although waterbodies (lakes, ponds) are not normally evaluated during TEM, standard
vegetation plots describing vegetation in and around waterbodies should also be filled out.



Table A5. Field sampling scheme for moose.

Attribute Sample Method

cover of browse shrubs recorded on vegetation field form
slope recorded on site form

canopy closure recorded on vegetation field form
moisture regime recorded on site form

waterbody characteristics (presence of aquatic to be recorded on vegetation form

vegetation, fringing vegetation),
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Appendix Al. Preliminary Habitat Capability Ratings for Moose in the
Nilkitkwa Study area during the Late winter (Dormant) season.

SBSmc2 Forested Site Series Non-forested
Structural |1 2 3 5 6 7 9 10 12 31 0 0
Stage
SB PH [BM [TC [sO [BF [sD |[sH Ss CF |cAa [wrt
1 6FD 6FD | 6FD 6FD 6FD 6FD 6FD 6FD 6FD 6FD 6FD 6FD
6TH 6TH |6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH
2 SFD SFD |5FD SFD SFD SFD S5FD S5FD SFD 2FD 6FD 1FD
6TH 6TH |6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH
3 3FD 3FD |3FD 2FD 2FD 2FD 2FD 2FD 2FD 2FD 5FD 1FD
5TH 5TH |5TH 5TH 5TH 5TH 5TH 5TH 5TH 6TH 6TH 6TH
4 4FD 4FD |4FD 4FD 4FD 4FD 4FD 4FD 4FD
5TH 5TH |5TH 5TH 5TH 5TH 5TH 5TH 5TH
5 4FD 4FD |4FD 4FD 4FD 4FD 4FD 4FD 4FD

4TH |[4TH |4TH |4TH |[4TH |4TH |4TH [4TH 4TH
6 4FD |4FD |4FD 2FD [2FD |2FD |2FD |2FD 2FD
4TH |4TH |4TH |2TH |[2TH |2TH |2TH [2TH 2TH




7 4FD |4FD |4FD |[2FD (2FD |[2FD |2FD |3FD 2FD

4TH |[4TH |[4TH |2TH |[2TH |2TH |2TH [2TH 2TH
FD=feeding; TH= Thermal Cover.
Spruce-Huckleberry (SB);Pine-Huckleberry-Cladonia (PH); Black Spruce-Pine-Feathermoss (BM);
Spruce-Twinberry-Coltsfoot (TC); Spruce-Oak fern (SO); Spruce-Scrub Birch-Feathermoss (BF);
Spruce-Devil’s Club (SD); Horsetail (SH); Spruce-Scrub Birch-Sedge (SS).
Potential non-forested sites series: CF=Carex-Fen; CA=Cow parsnip-large leaved avens (seepage
areas)

WT= Willow-twinberry shrub carr.

Appendix Al cont'd. Late Winter (Dormant)

ESSFmc Forested Site Series Non-forested
Structural | 1 2 3 4 5 6 7 8 9 10 31 51
Stage
FB LC FC HH FT FO FD FVv HG FH CF SL
1 6FD 6FD 6FD | 6FD 6FD 6FD 6FD 6FD 6FD 6FD 6FD | 6FD
6TH 6TH 6TH | 6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH | 6TH
2 6FD 6FD 6FD | 6FD 6FD 6FD 6FD 6FD 6FD 6FD 6FD | 6FD
6TH 6TH 6TH | 6TH 6TH 6TH 6TH 6TH 6TH 6TH 6TH | 6TH
3 4FD 4FD 4FD | 4FD 4FD 4FD 4FD 4FD 4FD 4FD SFD | SFD
5TH 5TH 5TH | 5TH | 5TH | 5TH |5TH |5TH | 5TH | 5STH 5TH | 5TH
4 4FD 4FD 4FD |4FD |4FD |4FD |[4FD |[4FD |[4FD | 4FD
5TH 5TH 5TH | 5TH | 5TH | 5TH |5TH | 5TH | 5TH | 5STH
5 5FD 5FD 5FD |5FD |5FD | 5FD |5FD | 5FD | 5FD | 5FD
4TH 5TH STH | 4TH | 4TH | 4TH | 4TH | 4TH | 4TH | 4TH
6 5FD 5FD 5FD |5FD |5FD | 5FD |5FD | 5FD | 5FD | 5FD
4TH 5TH 5TH | 4TH | 4TH 4TH | 4TH 4TH 4TH 4TH
7 5FD 5FD S5FD | 5FD 5FD 5FD 5FD 5FD S5FD 5FD

4TH [5TH |5TH |4TH |4TH |[4TH |4TH |4TH | 4TH [4TH
FD=Feeding; TH=Thermal Cover

Subalpine Fir-Huckleberry-Leafy liverwort (FB); Subalpine Fir-Pine-Juniper-Cladonia (LC); Subalpine
Fir-Huckleberry-Crowberry (FC); Subalpine Fir-Huckleberry-Heron’s Bill (HH); Subalpine Fir-
Huckleberry-Thimbleberry (FT); Subalpine Fir-Oak Fern-Heron’s Bill (FO);Subalpine Fir-Devil’s
Club-Lady Fern (FD);

Subalpine Fir-Valerian-Sickle Moss (FV); Subalpine Fir-Horsetail-Glow Moss (HG).

Potential non-forested sites series: CF=Carex-Fen; SL= Sitka alder-lady fern (avalanche track)

Appendix A2. Preliminary Habitat Capability Ratings for Moose in the Nilkitkwa River Study
Area During the Calving (Growing) Season.

SBSmc2 Forested Site Series Non-forested
Structural | 1 2 3 5 6 7 9 10 12 31 0 0
Stage




SB [PH [BM [TC [SO [BF [sD [SH [ss [CF [cA [wT
1 6FD [6FD |6FD |6FD |6FD | 6FD | 6FD | 6FD | 6FD | 6FD | 6FD | 6FD
6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST || 6ST | 6ST | 6ST
2 SFD | 5FD |5FD |SFD | 5FD | 5FD | SED | 5FD | 5FD | IFD | 2FD | 2FD
6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST | 6ST
3 2FD |2FD |2FD |IFD |IFD |1FD |1FD | IFD | IFD | IFD |2FD | IFD
4ST | 5ST | 4ST | 4ST |4ST | 4ST |4ST | 4ST |4ST [ 5ST | 5ST |2ST
4 4FD |[4FD |4FD |4FD |4FD |4FD |4FD |4FD | 4FD
3ST | 4ST | 3ST |3ST |3ST |3ST |3ST |3ST |3ST
5 4FD |[4FD |4FD |4FD |4FD |4FD |4FD |4FD | 4FD
3ST | 4ST | 3ST |[3ST |3ST [3ST |3ST |3ST |3ST
6 3FD |3FD |3FD | IFD | 1FD | IFD | IFD | IFD | IFD
2ST |4ST | 2ST | 2ST |2ST |2ST |2ST |2ST |2ST
7 3FD |3FD |3FD | IFD | IFD | IFD | IFD | IFD | IFD
2ST | 4ST | 2ST | 2ST |2ST |2ST |2ST |2ST |2ST

FD=feeding; ST= Security and/ or Thermal Cover.
Spruce-Huckleberry (SB);Pine-Huckleberry-Cladonia (PH); Black Spruce-Pine-Feathermoss (BM);
Spruce-Twinberry-Coltsfoot (TC); Spruce-Oak fern (SO); Spruce-Scrub Birch-Feathermoss (BF);

Spruce-Devil’s Club (SD); Spruce-Horsetail (SH); Spruce-Scrub Birch-Sedge (SS).
Potential non-forested sites series: CF=Carex-Fen; CA=Cow parsnip-large leaved avens (seepage

areas)

WT= Willow-twinberry shrub carr




Appendix A2 cont'd. Calving (Growing)

ESSFmc Forested Site Series Non-forested
Structural | 1 2 3 4 5 6 7 8 9 10 31 51
Stage
FB |LC |FC |HH [FT |[FO |[FD |[FV |HG [FH |CF SL
1 6FD [ 6FD | 6FD | 6FD |6FD [(6FD | 6FD |6FD |6FD |[6FD | 6FD 6FD
6ST | 68T | 6ST | 6ST | 6ST | 6ST |6ST | 6ST | 6ST | 6ST [ 6ST 6ST
2 S5FD | 5SFD | 5FD | 5FD | 5FD | 5FD |5FD ([ 5FD | 5FD | 5FD | 2FD 3FD
6ST | 6ST | 6ST | 6ST | 6ST | 6ST |6ST | 6ST | 6ST | 6ST [ 6ST 6ST
3 2FD | 2FD |(2FD |2FD |2FD |2FD |2FD |2FD |2FD |2FD | 2FD 3FD
5ST |S5ST | 5ST |[SST |SST [S5ST | 5ST |[5ST | 5SST [5ST | SST 5ST
4 3FD | 3FD |3FD |3FD |3FD |3FD |3FD |3FD |3FD |[3FD
4ST | 4ST | 4ST | 4ST |4ST | 4ST |[4ST | 4ST [4ST | 4ST
5 4FD | 4FD | 4FD | 4FD |4FD |4FD |[4FD |4FD |[4FD | 4FD
3ST |3ST [3ST |3ST |3ST |3ST |3ST |3ST |3ST |[3ST
6 3FD | 3FD |3FD |3FD |2FD |2FD |2FD |2FD |2FD |[2FD
3ST |3ST |3ST |3ST |2ST |2ST |2ST |2ST |[2S8T | 2ST
7 3FD | 3FD |3FD |3FD |2FD |2FD |2FD |2FD |2FD |[2FD

3ST [3ST |[3ST |3ST |2ST [2ST |2ST |2ST |2ST |[2ST
FD=Feeding; ST=Security and/or Thermal Cover

Subalpine Fir-Huckleberry-Leafy liverwort (FB); Subalpine Fir-Pine-Juniper-Cladonia (LC); Subalpine
Fir-Huckleberry-Crowberry (FC); Subalpine Fir-Huckleberry-Heron’s Bill (HH); Suablpine Fir-
Huckleberry-Thimbleberry (FT); Subalpine Fir-Oak Fern-Heron’s Bill (FO);Subalpine Fir-Devil’s
Club-Lady Fern (FD);

Subalpine Fir-Valerian-Sickle Moss (FV); Subalpine Fir-Horsetail-Glow Moss (HG).

Potential non-forested sites series: CF=Carex-Fen; SL= Sitka alder-lady fern (avalanche track)

Alpine Tundra (AT)
Structural
Stage
Non-forested
1 6FD
6ST
2 6FD
6ST
3 5FD
5ST




