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shared grassland and open forest range in the
Rocky Mountain Trench of southeastern British
Columbia (BC) (Fig. 1) for more than a century, and
conflicts about overlapping ungulate populations and

Cattle, mule deer, whitetail deer, and elk have

Fig. 1. Rocky Mountain Trench from Radium Hot Springs to the
Tobacco Plains in southeastern British Columbia.

presumed competition have persisted for over 40 years.
While the direct impacts of large ungulates dominate
the debate, other factors such as historical grazing and
fires, fire suppression, forest encroachment, logging, land
alienation, and recreation all have contributed to declin-
ing range and wildlife habitat resources in the area.
It was finally recognized that an equitable forage allo-

cation process is necessary to mitigate conflicts.
Although inventory and monitoring can tell us how
much forage is available, they cannot tell us what is eco-
logically sustainable and equitable among users.

A Historical Look

Information on pre-European grazing in the Trench is
largely anecdotal. Although it is widely contended that
large populations of wild ungulates were not present in
the inter-mountain regions of the Pacific Northwest,
bones collected from two archaeological sites dating from
8000 B.C. to 100 suggest that bison historically occupied
the Trench. Other sources suggest that bison may have
been extirpated early in the 19" century.

Historically, ungulate populations have been variable in
the East Kootenay. Both David Thompson and the
Palliser Expedition reported that elk and deer were scarce
in the early- and mid-1800s and they complained of food
shortages to the point of near starvation.Additionally, the
Kootenay Indians, who are indigenous to the Trench,
travelled to Alberta for buffalo meat during the 1700s
and 1800s because game was scarce.

Elk may have been traditionally abundant but severe
winters significantly reduced populations throughout BC
in the mid- and late-1800s. Apparently, no elk were west
of the Kootenay River until the late-1940s, even though
populations of both deer and elk increased dramatically
during the 1940s and 1950s.

Horses were another historical factor on East
Kootenay rangelands.As early as 1792, explorer Peter
Fidler met Kootenay Indians in the Alberta foothills who
were trading horses with the Peigan Indians of the Great
Plains. Later, David Thompson reported trading the
Kootenay for horses in the Trench from 1807 to 1811.
By the 1880s, the natives around Joseph’s Prairie (pre-
sent day Cranbrook) had about 2,000 horses and another
5,000 horses were reported grazing at Tobacco Plains,
south of Cranbrook, about the same time (Fig. 1).

The first cattle in the Trench came from Fort Garry
(Winnipeg) in 1841 and 1854 but early settlement did not
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begin until the 1880s. During this period, most ranches
ran 50-125 cattle, but several ranchers had herds ranging
from 200 to 300 head. By 1900, James McKay, who
ranched near Windermere, BC, had over 1,000 cattle.

Other disturbances such as logging, mining, hydro de-
velopment, and recreation also contributed to the present
composition of plant communities in recent history, but
fire has been a major factor. The Kootenay Indians used
fire to create open range for their horses before
European settlement.

More recently, numerous large fires were started be-
tween 1914 and 1931 in association with early logging
and construction of the Canadian Pacific railroad, which
created large areas of habitat and abundant forage for
livestock and wildlife.

Fire-suppression began in the Trench in the 1920s and,
subsequently, forests have become overstocked and stag-
nant instead of regulating themselves by “self-thinning”.
Consequently, forest ingrowth and encroachment have
resulted in a significant reduction of open range for
wildlife and livestock grazing.

Current Wildlife & Cattle Numbers

The elk population increased from about 10,000 to
more than 28,000 between 1982 and 1986, and currently
the population is nearly 20,000. Wildlife managers con-
cluded in a recent elk management plan that: “Current
habitat condition on all potential winter range (gross
suitability) i1s estimated to support 41,400 elk, while the
net suitability (minus private land) has the potential to
support 24,400 elk”.

By contrast, livestock Animal Unit Months (AUMs) in
the Trench peaked in 1964 (72,900 AUMs) but by 1980,
they were down to 41,200 AUMs, and have remained
relatively constant since.

A series of wildlife, soil, and range surveys between
1953 and 1956 concluded that grasslands in the Trench
were overgrazed and the carrying capacity for wildlife
and livestock was below its capability. Specifically, the
following problems and concerns were identified:

» Livestock were being turned-out before range readiness.
» Ranges were overstocked with livestock.
* Bunchgrasses were being overused.

» Bluebunch wheatgrass and rough fescue were becom-
ing scarce on the open range compared to areas pro-
tected from grazing.

» Livestock were reluctant to graze forest range and
areas remote from water.

» Overuse was particularly high near water.
» Weeds were invading grassland range.
Dr. Michael Pitt from the University of British

Columbia reviewed the problems associated with com-
mon use of rangelands by wildlife and cattle in the East

Kootenay in 1982. He found that most resource man-
agers agreed that combined grazing pressure, forest in-
growth, and land alienation were resulting in declining
range condition in parts of the Trench.

Conversely, there was considerable disagreement re-
garding who was responsible for these trends. Wildlife
supporters contended that high cattle stocking rates, and
improper seasons of use were responsible for the deteri-
oration in range condition and forage production poten-
tial on critical wildlife winter ranges. In contrast, ranch-
ing advocates argued that overgrazing resulted from in-
creased wildlife populations using low-elevation range-
lands when cattle were not present.

The East Kootenay Trench Agriculture/Wildlife
Committee was established in 1990 to address resource
management conflicts in the Trench. The Committee’s
principal objective was to recommend an equitable for-
age allocation process that protects Crown range re-
sources while recognizing the interests of both the live-
stock and wildlife industries. A monitoring program was
established to provide local biological information to as-
sist in the process.

What Did Monitoring Tell Us?

Monitoring was conducted at four locations in the
Trench within 60 km of Cranbrook, BC (Figure 1). Each
site is an important winter range for deer and elk, and
rotationally grazed by cattle. All four locations also rep-
resent significant areas of conflict in the Trench.

Skookumchuck Prairie is predominantly open grass-
land interspersed with groves of ponderosa pine and
trembling aspen. Herbaceous vegetation consists of
Kentucky bluegrass, Canada bluegrass, Richardson’s
needlegrass, rough fescue, Idaho fescue, bluebunch
wheatgrass, and a variety of forbs, while bitterbrush and
Saskatoon were important browse species on the site.

Vegetation at Premier Ridge and Pickering Hills con-
sists of open grass/shrub land interspersed with groves
of Douglas-fir mixed with ponderosa pine and trembling
aspen. Both sites are in a low seral stage dominated by
Kentucky bluegrass and western needlegrass although
rough fescue and bluebunch wheatgrass can be found
very infrequently. Again, bitterbrush and Saskatoon
were the dominant shrubs on both sites.

Two sites are located at Peckhams Lake on pastures
seeded to domestic forages and interspersed with
Douglas-fir forest. Although some native species are
present, orchardgrass, smooth bromegrass, slender
wheatgrass, alfalfa, and alsike clover dominate both sites
while shrubs are generally absent.

The climate in the Trench is semi-arid with weather
patterns influenced by cold continental air masses from
the north in winter, and from heated air masses from the
southern interior plateau of the United States (US) in
summer. Normal mean annual precipitation is 366 mm.
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All four sites were monitored from 1990 to 1993 to ad-
dress the following components of the forage allocation
process:

» Total and seasonal forage standing crop during spring,
summer, fall and winter grazing periods.

* Seasonal and annual diets of cattle, deer and elk.
* Seasonal and annual forage use.
* Range condition and trend.

1) Forage Standing Crop — Seasonal and total stand-
ing crops were measured to determine the amount of
herbaceous matter produced during different grazing pe-
riods, and over the entire growing season. Total precipi-
tation equalled 98, 133 and 90% of normal in 1992,
1993, and 1994, respectively. Both seasonal and total
standing crop varied at all sites in response to annual

Table 1. Total standing crop (kg/ha) among five sites in the East
Kootenay between 1992 and 1994.

Site 1992 1993 1994
. (kg/ha)
Skookumchuck Prairie 715 925 900
Premier Ridge 830 1170 865
Pickering Hills 840 1110 1135
Peckhams Lake (New Seeding) 2370 3005 1115
Peckhams Lake (Old Seeding) 2280 4250 1760
Average 1405 2090 930

lData rounded to nearest 5 kg/ha.

precipitation patterns (Table 1).

Averaged over all sites, total forage standing crop was
81% higher in the wettest year (1993) compared to the
driest (1994). Similarly, average total standing crop
ranged from 11 to 43% higher than seasonal standing
crop among years but there were considerable differ-
ences among sites (Table 1).

Allocation procedures need to account for seasonal
and annual variations in forage production, and carrying
capacity must be based on the combined stocking rates
of livestock and wildlife. Both cattle stocking rates, and
wildlife population levels, must be set and maintained to
ensure the sustainability of the range resource under
common use.

Where forage is limiting on native spring ranges, the
impacts of combined wildlife and cattle use can be miti-
gated by developing seeded spring pastures for live-
stock. Similarly, seeded pastures have been successful
in other jurisdictions as “intercept ranges” to provide
forage for wildlife before they occupy the winter range.

2) Ungulate Diets — Seasonal diets of deer, elk and
cattle were monitored on all four sites to establish the
degree of diet overlap. Results from the monitoring
were generally consistent among the sites studied, and
with previous research on deer, elk and cattle in BC,

Alberta and the western US using similar habitat.

Deer and elk ate 31 to 63 species over the three years
and 18 to 25 species annually. Cattle diets were less di-
verse and comprised only 70% of the species eaten by
deer and elk. About 12 key species, however, dominated
diets of all three ungulates.

Shrubs and trees dominated deer diets in all years
(range 24 to 98%) with bitterbrush and buckbrush being
the most important species in winter. Grasses were gen-
erally unimportant in deer diet (<10%) except in spring
when they comprised nearly 20% of the diet. Alfalfa
and clover were used infrequently (<5%) in all years.

Elk mainly ate grasses, especially in winter and spring.
Rough fescue, Idaho fescue, and bluegrasses were the
dominant species eaten but elk also grazed alfalfa and
clover in summer and fall. Trees and shrubs averaged
up to 35% of elk winter diet with soopolallie, low
Oregongrape, and Douglas-fir the most important
species browsed.

Grasses and forbs dominated cattle diets while shrubs
generally were eaten sparingly. Rough fescue, Idaho
fescue, and bluegrasses were the most important grasses
in their diet while shrubs and forbs were eaten most in
spring, summer and fall.

Competition for forage could be a factor on some, or
all of the pastures monitored in this study given seasonal
and annual diet similarities between cattle and elk.
Indeed, cattle likely compete with elk in fall and winter
through their summer grazing in some years. Similarly,
elk can compete with cattle on summer range through
spring grazing on sympatric habitats. Although cattle
and elk diets were similar, competition is expected only
if food or space is limited. No competition is expected
by elk with deer, or by cattle with deer, except possibly
for specific species such as bitterbrush in particular
years.

3) Total Forage Use - A proper-use factor of 50% uti-
lization is commonly recommended on many range
types in North America. Combined use by wildlife and
cattle ranged from about 50% to >90% of the total
standing crop during the study but total use often ex-
ceeded 70%. Forage use on native range was equally
split between wildlife (17 and 30% use) and cattle (18
and 35%) but cattle use ranged from 35 to 60% on the
seeded sites.

Wildlife and cattle sequentially graze most range units
in the Trench. Typically, cattle are grazed in spring or
fall, while wildlife use the same ranges in early spring,
fall and winter. Therefore, not all of the total standing
crop is available to one ungulate species over the entire
grazing season or during a specific foraging period.
While cattle or wildlife may moderately use the forage
available in a single grazing period, some range units are
virtually continuously grazed even though range use
plans prescribe rotational grazing for cattle.
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Grasses
Bluebunch wheatgrass
Idaho fescue

Prairie Junegrass
Rough fescue

Common and Scientific Names of Plants and Animals

Agropyron spicatum
Festuca idahoensis

Kentucky bluegrass Poa pratensis
Needle-and-thread Stipa comata
Orchardgrass Dactylis glomerata

Koeleria cristata
Festuca scabrella

Richardson’s needlegrass Stipa richardsonii
Sandberg’s bluegrass Poa secunda

Slender wheatgrass Agropyron triternatum
Smooth bromegrass Bromus inermis
Western needlegrass Stipa occidentalis
Forbs

Alfalfa Medicago sativa
Alsike clover Trifolium hybridum
Clovers Trifolium spp.

Low pussytoes Antennaria dimorpha
Trees and Shrubs

Bitterbrush Purshia tridentata
Douglas-fir Pseudotsuga menziesii
Low Oregongrape Berberis repens
Ponderosa pine Pinus ponderosa
Saskatoon Amelanchier alnifolia
Soopolallie Shepherdia canadensis
Trembling aspen Populus tremuloides
Animal Species

Cattle Bos 1aurus

Elk Cervus elephus

Horse Equus caballus

Mule deer Odocoileus hemionus
Whitetail deer Odocoileus virginianus

Plant nomenclature follows Hitchcock and Crongquist (1973).

In addition to spring or fall cattle grazing, spring
wildlife use ranged from 15 to 42% of the seasonal
standing crop, from 14 to 50% in fall, and from 33 to
60% in winter among the four sites. Ultimately, range
condition will decline if preferred species are repeatedly
and heavily defoliated, and they are unable to store car-
bohydrates and set seed.

Spring cattle turnout dates should be based on plant
growth stage and forage abundance. rather than on
height measurements or calendar dates. In addition, cat-
tle should not be turned-out on wildlife winter/spring
ranges before forage plants have an opportunity to re-
grow after spring wildlife grazing. Not only will forage
be limiting for cattle, but additional grazing may reduce
the vigour of plants that were previously used.

Cattle rotations must provide adequate forage carryover
for fall and winter wildlife demand. Although fall cattle
grazing can reduce available forage for wildlife in fall
and winter, pastures may receive more wildlife use in
spring because forage plants contain less standing litter.

Cattle grazing is not the only factor affecting forage
availability for wildlife on winter range. For example,
deep snow limited herbaceous forage availability for deer
and elk in winter 1993 at all sites except Premier Ridge.
At Skookumchuck Prairie, browse increased to nearly
60% of elk diets in 1993 compared to about 20% in 1992
and 1994. Consequently. resource managers should not
rely on herbaceous forage utilization entirely when esti-
mating carrying capacity on common use ranges.

Multiple species grazing does not necessarily result in
competition or deterioration of range condition.
Facultative grazing, or using one herbivore to improve
forage conditions for another species, can benefit both
animal production and protect the range resource. For
example, positive results have been achieved on mixed
cattle, deer, and elk ranges in Oregon using 50% total
forage use as the management goal.

4) Plant Communities and Range Condition —
Results from monitoring, and personal observations.
convince us that both cattle and wildlife are contributing
to present conditions on Skookumchuck Prairie, Premier
Ridge and Pickering Hills. All three sites are in early
stages of succession and appear relatively static.

Several exclosures were constructed for this study but
the duration of the project was too short to evaluate
grazing effects. Very few reference areas exist in the
East Kootenay where long-term data are available to
compare grazed and ungrazed plant communities. An
exception is the reference area exclosure at
Skookumchuck Prairie that was constructed in 1951.
This exclosure, and a grazed site adjacent to it, have
been re-sampled at about 10 year intervals since 1960.

Both the grazed and ungrazed sites were dominated by
Sandberg’s bluegrass, prairie Junegrass, needle-and-
thread and low pussytoes in 1951. Except for the re-
placement of Sandberg’s bluegrass by needle-and-
thread, and minor fluctuations in forb cover, species
composition in the grazed area has not changed signifi-
cantly in 50 years. Clearly, combined use by deer, elk
and cattle has maintained the grazed plant community in
a low stage of succession.

Significant changes have occurred inside the exclosure
over 50 years. With protection from ungulate grazing,
bluebunch wheatgrass and rough fescue increased; and
Sandberg’s bluegrass. needle-and-thread, and low pussy-
toes all decreased from 1951 to 1970. Rough fescue and
Idaho fescue have largely replaced bluebunch wheat-
grass since 1970, but succession may not be complete,
as Idaho fescue appears to be displacing rough fescue.

Furthermore, ponderosa pine established in the exclo-
sure in 1982 and, by 1994, it had increased to nearly
13% cover. Fifty years of total exclusion from grazing
and fire has resulted in the plant community progressing
to a higher stage of succession typical of other ungrazed
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Ponderosa pine and Douglas-fir zones sites in the south-
ern part of the province.

The plant communities at Premier Ridge and Pickering
Hills will remain in a low successional stage if the pre-
sent levels of heavy wildlife and livestock forage use
continue. Both winter ranges are presently dominated by
bitterbrush that successfully competes with bluebunch
wheatgrass, rough fescue, and Idaho fescue.

Although bitterbrush can be valuable winter browse
for mule deer in some years, it is generally used less by
ungulates in the East Kootenay than elsewhere in the
U.S. Consequently, a shift in the plant community to
more perennial bunchgrasses will improve carrying ca-
pacity for combined use by cattle, elk and deer. In addi-
tion, forest encroachment is confining wildlife and live-
stock grazing to smaller areas at an escalating rate, and it
is unlikely that grazing management alone will change
species composition without other management inputs
such as selective harvesting, juvenile spacing, and pre-
scribed fire.

The conventional approach to range condition and
trend using “climax” vegetation as the benchmark is not
well suited to the East Kootenay because most of the
valuable range for wildlife and cattle was derived from
forestland. Moreover, higher stages of succession, with
dense forest canopies, are not the most productive plant
communities that optimize common use by wildlife and
livestock.

The Society for Range Management Task Group on
Unity and Concepts and Terminology (1989) recom-
mended that multiple use objectives should be defined in
terms of a Desired Plant Community (DPC). The DPC
may not be the “climax” plant community, but it is the
one best suited to meet the management objectives for
the site.

We believe that the desired plant community approach
is best suited for range management in large parts of the
Trench, but objectives must be set on a site-specific
basis and reflect attainable goals for the site. The present
successional status of the community should be de-
scribed and assessed with respect to the objectives of the
plan.

If current species composition of the range needs to be
altered, then options such as adjusting cattle stocking
rates, fire, fertilizer, seeding, herbicides, or forest stand
management can be explored.

Biological Considerations In Forage
Allocation

Ostensibly, forage allocation is simply a process of di-
viding the forage on any management unit among herbi-
vores. Often this process is applied to domestic livestock
and wild ungulates but it could include any herbivores.

The biological foundation for forage allocation is car-
rying capacity, which links dietary preferences and for-

age utilization to the sustainability of the forage re-
source. In mixed grazing systems, carrying capacity
needs to be based on all herbivores that significantly use
the forage. As a result, carrying capacity for combined
ungulate use on the same range will not be the same as
for an individual species.

Forage left after ungulate grazing is not wasted and
may be as important, or more important, than the forage
consumed. Litter is required to protect soils from ero-
sion, build soil organic matter, maintain soil structure,
and promote water infiltration. Forage allocation must
ensure that adequate herbage remains to provide suitable
habitat structure and forage for non-ungulate species.
Similarly, sufficient plant and litter cover should remain
after grazing to impede weed encroachment.

You Can’t Separate Science & Politics

Although biological factors provide essential informa-
tion on the ecological capacity and limitations of a land
management unit, forage allocation is essentially a plan-
ning and decision-making process. The fundamental
basis of this process is a consensus on the overall land
use ethic that will be pursued.

Conflicting agendas that attempt to maximize single
use objectives often undermine land use planning for
multiple-use goals. Therefore, political issues that will
drive, or constrain, the process must be clearly identified
and resolved before planning begins.

Current land use paradigms range from preservation
with no use, to single use with little political or adminis-
trative influence. If forage allocation is a worthy goal,
we must think broadly to balance social expectations,
multiple-use objectives, and responsible ecosystem man-
agement. In other words - conservation with use.

This model acknowledges the importance of land-
based products such as beef, wildlife, timber, water, and
recreation while protecting soils and vegetation for long-
term sustainability. Moreover, conservation values such
as rare and endangered species, sensitive habitats, and
archaeological sites, among others, can be identified and
incorporated into the planning process.

In order for it to succeed, however, goals and objec-
tives must be consistent with the ecological potential of
the land management unit. Additionally, emphasis
should focus on managing the landscape holistically
with livestock and wildlife as components of the system.

In 1994, the East Kootenay Land Use Plan recom-
mended “the government should direct the Ministry of
Forests and the Ministry of Environment, as part of dis-
trict and regional long-term planning requirements, to
establish a strategic annual allowable livestock and
wildlife grazing objective for Crown land based on the
biological capacity of the resource, other user’s interests
and considering all potential forage sources.”
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We concur with this recommendation and believe that
forage allocation should be a principal component of
range use planning in the East Kootenay on range units
where there is common use by livestock and wild ungu-
lates. Moreover, plans must be based on definable land
units so that specific knowledge of diets, animal distrib-
ution, forage production and use, and other information
can be incorporated into the planning process.

Some progress has been made in managing common
use ranges in the East Kootenay. For example, grazing
prescriptions are being modified to accommodate the
needs of all forage users. In addition, projects are under-
way that address forest ingrowth and encroachment, and
monitoring results from these projects will provide valu-
able information for management in the future.

While scientific data provide essential baseline infor-
mation for planning and decision making, much depends
upon personal interests, social values, economic consid-
erations, inter-agency priorities, and government policy
and legislation, as these all relate to equitability.
Politics, at various levels, play an integral role in allocat-
ing forage in a responsible manner, but successful plans
depends on sincere negotiation, decisions must be flexi-
ble, and plans should be evaluated regularly to deter-
mine if objectives are being met.
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