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ABSTRACT

Conflicts with wildlife have necessitated a reassessmeni of the present Buftalo
Paddock facility in Banff National Park, Alberta. This study provides the ftamework anu
data required to analyze alternatives for bison management.

A historical review concluded that bison were indigenous to the Banff National Paih
arca until circa 1860. Plains bison were reintroduced in 1897 as a captive herd.  The hed
was maintained until 1981, when the plains bison were replaced with the present wood bison
herd.

The bison management factors pertiient to Banfl National Park were roviewad. The
habitat requirements of bison, effects of bison on their environment, herd management
considerations. and the human dimensions of bison management in a national park sctting i
discussed.

Interpretation of the ecological land classification of the park identificd mine Fooaites
as potcntial bison forage habitat: six have suitable winter snow depths.  The lower
Howse/North Saskatchewan, Ped Dcer, and Bow River valleys are potential wintenng arcas
for free-ranging bisen. Four possivle paddock relocation sites were identilied.

A iwelve week study of visitor usc in the Buffalo Paddock revealed that the
opportunity for viewing bison is limited due to vegetation screening and the timing of visitor
use. The paddock reccives significant use; approximately 26,000 vehicles or 120,000 Visitors
were recorded during the study period. About 6% of the vehicles using the Buffalo Paddock
were buses, representing at least 50% of the visitors. Improved interpretation and facility
design are required to address bison harassment and public safety concerns, and to improve
the visitor experience.

The information obtained was applied to a review of five alternatives for bison
management in Banff National Park. The recommended alternative is the introduction of
free-ranging bison herd. This would eliminate wildlife conflicts associated with the paddock,
allow bison to reassume their role in the park ccosystem, and providc a unique onportunity

A

for free-ranging bison inanagement and interpretation.  The next best 2’ cinative I



modification of the present Buffalo Paddock. Bison would be maintained in the park, and

design chang~s would reduce wildlife  conflicts, and improve the quality of the visitor

CLPCTICNLC
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1. INTRODUCTION AND STUDY OBJECTIVES

Wildlife has always plaved an important role in Canada's western national parks.
Strategies for the management of park wildlife have cvolved along with the nauonal park
oystem.  Today, wildlife management in national parks is a complex task, the product of a
century  of changing wildlife  populations, habitat succession and modification, facility
development, the diversity of demands placed upon the park resources by visitor use¢, and
changing national park objectives.

National park objcctives in the carly 1900s called for managers to provide visible
widlife us 4 constant ottraction for park visitors and hence to promote the growing tourist
industry (Foster 1978). Few administrative or natural restrictions hampered the efforts of
carly managers to increase the numoer and visibility of wildlife. This was especially true for
ungulate populations. The operation of animal paddocks, the importation of wildlife from
varied sources, the construction of a zoo, and wide-scale predator elimination programs were
acceptable management practices.  In addition, there was a great capacity for natural growth
of wildlife populations resulting from a general wildlife scarcity in the mountain regions by
1915 and an increasing availability of habitat as the processes of succession occurred on the
vast burns of the late 1800s and early 1900s (Holroyd & Van Tighem 1983). However,
wildlifc management was not to remain a simple matter of the protection of ungulates and the
climination of predatcrs

Events of the 195 and 1960s led to a reassessment of wildlife management in the
western national parks.  The development of access and visitor facilities cxpanded as park use
increased.  This development was iccompanied by a growing concern for the resource base.
Wildlife managers, as well as increasing numbers of Canadians, became more aware that vital
wildlife arcas were being excessively altered (Holroyd & Van Tighem 1983). The loss of
habitat, wildlife disturbance, and other possible impacts of development became concerns in
the location and construction of campgrounds, roads, and other facility developments. In
addition, the principles of ecology were being increasingly applied to the study and

nagement of wildlife and habitat. In 1959, a seventy ycar period of predator control in



(2% )

the parks officially ended when the elimination of predator speuies was declared undesirable
for wildlife management (Holroyd & Van Tighem 1983). The controlled clh (Cervus
elaphus) slaughters which had been initiated in Banff and Jasper National Parks in the 19404
became a controversial wildlife management issuc.  The slaughter program was designed to
control a perccived overpopulation of clk in order to reduce the impacts on vegetation and
compeling ungulate species. However, the necessity for and long term cffects of the ¢k
slaughter were questioned, and the criticism of concerned Canadians hastened the termmabion
of the program in the late 1960s (Holroyd & Van Tighem 1983).  This increased
cnvironmental awareness, expanded knowledge of ccological relationships and processes, and
continuing concern about the impact of development and usc on park cnvironments and
wildlife led 10 the adoption of the current Parks Canada Policy in 1979 (Parks Canada 1983).
The policy reflected changing times, placing greater emphasis on protection of ratural
and historic resources, interpretation and educational activitics, and professional planning
(Parks Canada 1983). It provided a renewed commitment to the dual program objective of
the Canadian Parks Service which is:
To protect for all time those places which are significant cxamples of Canada's
natural and cultural heritage and also 1o encourage public understanding,
appreciation and enjoyment of this heritage in ways which lcave it unimpaired for
future generations’.
However, despite this du.’ mandate, the policy clearly identifics that the Canadian Parks
Service will make protection of heritage resources its primary consideration, with ccological
and historical integrity being regarded as prerequisites 10 usc’. Information and interpretation
are to be undertaken in order 10 cncourage anpropriate use of heritage resources as well as
public understanding’, and opportunities for vutdoor recreation arc 10 be provided only 1n
ways consislent with protection of resourcest. The policy statement specifically for national
parks further echoes this dual mandate of resource protection and public use, and calls upon

planners and managers to mect this objective.  National park resource management policics

1Parks Canada Policy, Program Objective.

'parks Canada Policy, Program Policy, 1.1.
3Parks Canada Policy, Program Policy, 2.1.
*Parks Canada Policy, Program Policy, 2.3.



present an additional challenge to managers by requiring that natural recources not only be
"given the highest degree of protection™, but be "managed with minimal interference to
natural processes to ensure the perpetuation of naturally cvolving land and water
cnvironments and their associated species™ . For  wildlife  managers, the challenge is
complicated by past management strategics and the continuing development and use of
national parks which have affected and will continue to affect wildlife, habitat, and
wildlifc-habitat relationships. For any wildlife management decision, these challenges must
be recognized and the impacts on the resource, on natural processes, and on park visitor use
ninst he assessed

One such management issuc in Banff National Park concerns a small herd of wood
bison ( Bison bison athabascae) located in the Buffaio Paddock” near Banff Townsite. The
wood bison. and before them, generations of tlains bison (Bison bison bison) have been on
display i he Buffalo Paddock since 1897.  However, recent studies of wildlifc in the Banff
Townsite arca have identified that th= Buffalo Paddock. in addition to occupying range
valuable to free-ranging ungulates, may 71es2nt a serious barrier to wildlife migration (Parks
Canada 1984, Achuff er al. 1986). This wildlife conflict has necessitated a reassessment of
the Buffalo Paddock faciiity and of the future management of bison in Banff National Park.

The purpose of this study was to provide the framework required to analyze
alternatives for bison management in Banff Nationa! Park. In order to address the varied
concerns of wildlife management in a n¢wonal park sefting, a number of information needs
had to bec met. As national parks are 1o be managed in their natural state, it was necessary
to establish whether or not bison were indigenous to the Banff National Park area. Pertinent
information regarding the basic biology, ecology. physiology, and behavior of bison needed to

be consolidated in a form that could be used to predict the feasibility of each bison

‘Parks Canada Policy, National Parks Policy, 3.1.

“Parks Canada Policy, National Parks Policy, 3.2.1.

“The name buffalo is a misnomer for the North American Bison bison species which
should be reserved for the Asian and African buffaloes, as they are distinct genera
(Banficld 1974). Therefore this study will utilize the correct teim, bison, except
when referring to the Buffalo Paddock. as this is the historical and commonly used
namc of the facility.



management alternative and .he ¢ pected impacts on park resources and ccosvsiems,

Similarly, the practical aspects of herd management and the nature of otson human

interaction associated with cach alternative had to be outlined. Interpretation of the patk

biophysical inventory was necessary (0 allow the use of existing land classification maps 1o

locate potentially suitable bison habitat. Finally, the aspect of visor nse had 1o bhe

addressed. The quan ity and quality of visitor use of the sresent Buffalo Paddock facihin

b ud to be determined, and management and design factrs relating 1o the viewing and

interpretation of bison had to be identificd for each alterns i

The broad range of information requiied diciated that this studv take an
interdisciplinary approach. Four study obie nves - °re de e e 1o meet the anboimation
needs.

1. To establish and describe the prehistorical and historical presence and distnbution ol
bison in Banff National Park.

2. To identify the bison management factors pertinent to Banfi National Patk including the
habitat requirements of bison, the cffects of bison on their cenvironment, herd
management considerations, and the human dimensions of bison management in a
national park setting.

3. To analyze bison habitat in Banff National Park through interpretation of the Fcological

(Biophysica!) Land Classification of Ban{f and Jasper National Parks.

4. To examine present visitor usc of the Buffalo Paddock facility and identify visitor related
factors for consideration in future bison management.
The final study objective was to apply the information obtained to a 1cview of the followiny
alternatives for bison management in Banff National Park:
a. Paddock removal and elimination of bison from Banff National Park
b. Paddock removal and establishment of a frec-ranging bison herd
¢. Retention of the present Buffalo Paddock
d. Structural modification of the present Buffalo Paddock

e. Relocation of the Buffalo Paddock



2. STUDY AREA

2.1 Banff National Park

2.1.1 Location
Banff National Park is Incated in southwestern Alberta, in the Continental Ranges of
the Southern Rocky Mountains (bigure 1) (Bostock 1970). The park includes 640 squarc

kilometers of mountanous tcirain lying east of the Continental Divide.

2.1.2 Recreational context

Banff National Park is onc of Canada's best known and most frequently visited
national parks. It is recognized both nationally and internationally as Canada’s first national
park and as an arca of cxceptional scenic beauty. In 1985 it was declared a World Heritage
Site, along with Jasper, Yoho, and Kootenay National Parks, because of its internationally
significant resource values (Fnvironment Canada - Parks 1986b).

Three noijor roadways provide access to the rark from Alberta; the Trans-Canada
Highway (1* vhway #1) from Calgary, the David Thompson Highway (Highway #11) from
Red Deer. and the Yellowhcad Highway (Highway #16) via the Icefields Parkway (Highway
#93) through Jasper National Park, from Edmonton. Access from British Columbia is
provided by the Trans-Canada Highway through Yoho National Park from Revelstoke and
Vancouver, the Banff-Windermere Highway (Highway #93) through Kootenav National Park
from Radium and Cranbrook. and the Yellowhead Highway via the Icefields Parkway thre ieh
Jasper Natiorai Park, from Prince George. The Canadian Pacific Railway also passes
through the park alongside the Trans-Canada Highway. There are nine park roads in
addition to the major access routes already mentioned which provide opportunities for scenic
viewing and access to various recreation, accommodation, and interpretation facilities

( Fnvironment Canada - Parks 1986a).
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Figure 1. Regional setting of Banff National Park.



Over oght milhon people enter Banf{ National Park annually, with about half
sopping to spend ume in the park (Environment Canada - Parks 1986b). Approximately
(0% of the park visitors are from Canada, 15% are from the United States and 5% are from
overseas (Schulz 1985).  Of the Canadian visitors, %0% arc from Alberta and 7% from British
Columbia. with the other provinces making up the remaining 13% (Schulz 19%5).

Banf{ Nononal Park provides a broad range of frontcountry and backcountry
recreational opportumities 1o regronal (primarily Calgary). national and international visitors.
Major activities include driving for pleasure, sightsecing, camping. fishing, hiking, bicycling,
horschack niding . cross-cour.any and downhill skiing, canocing, kayaking and rafting, lake
boating. and mountainecring.  The park is used year round, although the heaviest use periods
oceur in the summer and winter months (Environment Canada - Parks 1986b). Most of the
use and facilities in the park are cent red at Banff townsite, Lake Louise, and along the

Irans Canada Highway and the leeficlds Parkway.

1.1.3 Physiography

The mountains of Banff National Park trend northwest to southeast, anc are divided
into two geologic subprovinces, the Front Ranges and the Main Ranges (Figure 2) (Price &
Mountjoy 1970). The Front Ranges, which form the eastern portion of the park, consist of
4 senies of fault blocks. thrust up and steeply tilted toward th:. southwest (Baird 1977). The
resulting Front Range mountains are characterized by long smooth slopes on their southwest
aspects, and steep cliffs and talus on their northeast faces. Between the mountains lie the
asvmmetrical vallevs tvpical of the Front Ranges (Rutter 1972).  The Main Ranges, wesl
from Castle Mountain to the Continental Divide, are characterized by more gently inclined
and less folded strata.  The Main Range mountains are generally massive, castellate
“ructutes, separated by svmmetrical, steep-walled valleve (Rutter 1972).

}levation in the park varies from 1330 m at the point where the Bow River leaves the
park. to the summits of the Continental Divide, with the highest mountain in Banff National

Park being Mount Forbes at 3628 m.  Many peaks in the Main Ranges exceed 3000 m and
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Figure 2. Major rivers and geologic subprovinces of Banff National Park.



weficlds and glaciers are common. The summit elevations generally decrease from the
Continental Divide castward, with peaks in the Front Ranges averaging 2850 m (Robinson
19%0). The clevation of park valleys is also high, with only the valleys of the major rivers,
the North Saskatchewan and the Bow, having an clevation of below 1500 m.

The North Saskatchewan and Bow Rivers, along with the smaller Cloarwater, Red
Deer, and Panther Rivers cut across the norts west to southcast trending mountains o allow
castward drainage 1o the prairies.  They are fed by many smaller rivers and creeks of the
park and arc, in turn, tnibutaries of the Saskatchewan River system which is the primary
cource of water for the Great Plains region of Alberta and Saskatchewan (Holland, Hillman &
Allan 1982).

The physiography of Banff National Park is controlled largely by the mountain
building processes, but the tandscape has also been modified by glaciation, and post-glacial
ctosion and deposition.  Fxtensive glaciation took place in the Pleistocene, when at least three
major advances occurred (Rutter 1972). Since the last deglaciation of the major vallcys
about 10,000 vears ago, only small neoglacial advances have occurred (Heusser 1956).
However, retreating glaciers which still remain at high elevations continue to actively alter the
landscape. Erosional and depositional processes carried on by waicr, wind, and gravity also

continue to shape the landscape of Banff National Park.

2.1.4 Climate

In general, the climate of Banff National Park is continental, having long winters with
occastona! cold spells, and short cool summers with occasional hot spells (Janz & Storr 1477).
Monthlhy temperature and precipitation means for Banff and Lake Louise are illustrated in
Figures 3 & 4. July and August are the warmest months, with mean temperatures close to
15 "C. and December and January are the coldest months, averaging -10 ‘C (White 1985).
Precipitation varies greatly throughout the park in both amount and timing. Banff receives a
mean annual precipitation of 46 cm with the maximum precipitation occurring in late spring

and carhv summer, whercas Lake Louise receives 77 ¢cm of precipitation with the maximum
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occurring in the winter (White 1985). Much of Banff National Park is dry, with many of
the main valleys receiving less than 50 cm mean annual precipitation (Janz & Storr 1977).

The continental climate. however, exhibits wide variations from these average
conditions. In addition. this variation is magnificd by the topographic and physiographic
features of the park. Elevation, aspect, and valley oricntation relative to prevailing winds
and weather patterns greatly influence the meso-climatic and micro-climatic condiiions at am

given location (Janz & Storr 1977, Holland, Achuff, & Walker 1982).

2.1.5 Vegetation

This study utilizes the Ecological (Biophysical) Land Classification of Ba mnd

Jasper National Parks (ELC' (Holland & Coen 1982, Holland & Coen 1983, Holroyd & \un
Tighem 1983) which presents landform and soil, vegetation, and wildlife information i nap
and descriptive format. The ELC uses a three-level hierarchical system which classifies
according to landform, soil, and vegetation differences. The system defines three Ecoreprois
based on vegetation physiognomy and species composition that reflect microcimatce.
Ecosections based on broad landform, drainage class, and soil differences, and 124 bco
based on specific soil and vegctation differences (Holland & Cocn 1983). Sites are mappe.
and wildlife information is presented at the Ecosite level.  The following description of  the
three Ecoregions, the Montane, Subalpine, and Alpine, abstracted irom Achuff (19%2),
outlines the vegetation of Banff National Park in general terms.,

The Montane Ecoregion lies at elevations below 1600 m and is found in only two arcas
of the park, the Bow River valiey east of Castle Mountain and the North Saskatchewan and
Howse River valleys eas' of Glacier Lake. The Montanc is dry (less than 50 m
precipitation/yr), with warm summers, and mild winters. often with intcrmittent snow cover.
Forests dominated by Douglas-fir ( Pseudotsuga menziesii). white spruce (Picea glauca), o1
aspen poplar (Populus tremuloides) and grasslands characterize the  ceoregion, FLC
vegetation types typical of the Montane include Douglas-fir/hairy wild rye ( Pseudotsuga

menziesii/ Elymus innovatus)(C1), white spruce/fern - moss  (Pucea glawca/ Thutdium
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abietinum)(C2), lodgepole pine/juniper/bearberry ( Pinus contorta/ Juniperus
commumnis/ Arctostaphylos  uva-ursi)  (C3), aspen/hairy  wild rve-peavine  (Populus
tremuloides/ Elymus innovatus - Lathyrus ochroleucus)(C16), and junegrass-pasturce sage-wild
bluc flax ( Koeleria cristata - Artemisia frigida - Linum lewisii) (H6).

Above the Montanc lies the Subalpine Fcoregion which is subdivided into the Lower
Subalpine (1600 m to 2000 m) and the Upper Subalpine (2000 m to 2300 m). Precipitation
(S0 to 125 n/yr) is greater and temperatures cooler than in the Montane. The Lower
Subalpine s dominated by closed lodgepole pine and Engelmann spruce-subalpine fir ( Picea
engelmannii - Abies lasiocarpa) forests. FL.C vegetation types which characterize the Lower
Subalpinc include lodgepole pine/buffaloberry/showy aster (Pinus contorta/ Shepherdia
canadensis/ Aster  conspicuus) (C6), lodgepole pine/buffaloberry/twinflower ( Pinus
contorta/ Shepherdia canadensis/ Linnaea borealis) (Cl19), Engelmann spruce-subalpine
[ir/fcathermoss ( Picea engelmannii - Abies lasiocarpa/ Hylocomium splendens) (Cl13), and
Fngelmann spruce-subalpine fir/false azalca ( Picea engelmannit - Abies lasiocarpa/ Menziesia
glabella/Vaccinium scoparium) (C14). The Upper Subalpine is cooler than the Lower
Subalpine, with more precipitation and longer winters. Open Englemann spruce-subalpine fir
forests and stunted trce growth are characteristic as a subalpine larch-subalpine
fir/grouscherry-cverlasting (Larix Iyallii - Abies lasiocarpa/ } ucctnium scoparium - Antennaria
lanata) (CZ3) forests which are found in the southern part of the park. Typical vegetation
types of the Upper Subalpine include Engelmann spruce -subalpine fir/heather (Picea
engelmannii - Abies lasiocarpa/ Phyllodoce glanduliflora - Cassiope mertensiana) (010),
Fngelmann  spruce-subalpine fir/valerian-flcabane  (Picea  engelmannii -  Abies
lasiocarpa/Valeriana sitchensis - Erigeron peregrinus) (09), Engelmann spruce-subalpine
fir/grouscberry ( Picea engelmannii - Abies lasiocar pa/ Vaccinium scoparium) (C15), and
Fngelmann spruce-subalpine fir/rock willow/white mountain heather (Picea engelmannii -
Abies lasiocarpa/ Salix vestita/ Cassiope tetragona) (C 24).

The Alpine Fcoregion is an area characterized by a cold, harsh climate which occurs

above the Upper Subalpine. The Alpine is treeless, vegetated by low shrub and herb
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communities such as heather-everlasting ( Phyllodoce gland.' flora - Cassiope mertensiana -
Antennaria lanata) (1.5). and mountain avens-snow willow - moss campion ( Dryas octopetala -
Salix nivalis - Silene acaulis) (H1) in wind cxposed sites and white  mountun
heather-mountain avens-snow wiliow (Cassiope tetragona - Dryas octopetala - Salix nivalis)
(L4) in sites with moderately deep snowbeds.

Overall, the vegetation of Banff National Park is largely subalpine forest with the
Lower and Upper Subalpine cach representing about 25% of the park arca. The Montane
Ecoregion comprises another two percent, and the Alpine about five percent. The rennindes

of the park is not vegctated.

2.2 The Buffalo Paddock

2.2.1 Location

The Buffalo Paddock® is a 40 hectare (ha) enclosure located northeast of Banlf
Townsite at the foot of Cascade Mountain (Figure 5). The paddock lics on the alluvial fan
formed where Forty Mile Creck enters the Bow River valley. 1t is bordered on the north by
Cascade Mountain, on the west and southwest by govcrnment and public horse corrals and
access roads, on the south and southeast by the Trans-Canada Highway and on the cast and
northeast by an airficld and open grassland (Figure 6). At an elevation of approvimately
1400 m, the Buffalo Paddock lies within the Montane Ecoregion of the park. Summers are
warm with mean daily temperatures of 14.4°C in July and 13.3°C in Augus' (Figure 3).
Winters are mild, with mean temperatures for the coldest months, December and January, of
.8 3C and -10.6C. Mean ycarly precipitation is only 48 c¢m, with 429 falling as snow
(Holland, Achuff & Walker 1982). Winter snow accumulation is low and, duc to Chinook

winds, the area is intermittently snow-free throughout the winter.

"The facility is described here as it existed during this study. In the spring of 198K,
the size of the larger pasturc was decreased by hall and the smaller pasture  was
climinated. However. unless otherwise indicated, reference to the Buffalo Paddock in
the following sections refers to the pre-modification facility.
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2.2.2 Vegetation

Two Ecosites, HDI, which is dominated by aspen forest, and HD4, a dry grassland.
are found within the Buffalo Paddock. The paddock is divided into two pastures. The
larger pasture is about 32 ha with 159, forest cover, and the smaller pasture is about 8 ha with
70% Torest cover. The bison are confined to the larger pasture during the visitor scason but
in the fall. winter, and spring, they arc periodically allowed access to the second pasture. A
omall stream flows through both pastures, along the basc of Cascade Mountain and south
across the Trans-Canada Highway to Whiskey Creek.

The two major vegelation types associated with HD1 and HD4 are aspen/hairy wild
ryc-peavine (C16) and June grass-pasture sage-wild blue flax (H6) respectively (Table 1).
in general, the forested arcas of the paddock are aspen dominated, with the occasional old
Douglas-fir.  Howcver, along the stream banks, whitc spruce mixes with the aspen, and is
dominant in some arcas. Prickly rose ( Rosa acicularis), buffaloberry, and common juniper
(Juriperus communis) form a modecrately dense shrub layer and the herb-dwarf layer is
dominated by hairy wild rye and pine reedgrass (Calamagrosiis rubescens), with some
horselail ( Equisetum sp.) along the stream.  The grassland arcas are dominated by June grass

and pasture sage, with a variety of forbs.

2.2.3 Facilities

A 2.4 m high paige wire fence surrounds the paddock and separates the two pastures.
Vehicle aceess to the summer pasture is over a cattle guard gate on the southwest side, and a
swing gate in the fence between the pasturcs provides access to the smaller paddock. There
are no facilities specifically for bison handling. However, the Warden Service horse barns
and corrals are located immediately west of the Buffalo Paddock and these facilities are used
when necessary to load bison for shipping. There is also a shed located just outside tl.e west

corner of the Buffalo Paddock fence where hay for winter feeding is stored.
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Table 1. Description of the major vegetation types found in the Buffalo Paddock.

C16: Aspen/hairy wild rye-peavine

Vegetation Layer

Trees
Shrubs

Herbs-Dwarf Shrubs

Species Composition

aspen poplar
prickly rose
buffaloberry
common juniper
hairy wild rye
pine reedgrass
peavine

showy aster
wild strawberry
northern bedstraw
wild vetch
common yarrow

H6: June grass-pasture sage-wild blue flax

Vegetation Layer

Herbs-Dwarf Shrubs

Bryoids

Species Composition

June grass
pasture sage

wild blue flax
everlasting
northern bedstraw
ragwort

wild gaillardia
(Tortula ruralis)

($Cover)

20-60
5-10
5-15

<1l

15-40

15-40
1-3

N |
1-5
<1
<1
<1

($Cover)

15-30
1-20
1-10
1-10

<5
1-5
<5
<3
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2.2.4 Visitor access

The Buffalo Paddock lies directly northwest of the Trans-Canada :ighway. Since
the mighwav is now divided. there 1s access from the west-bound lane only. Fast-bound
vehidles must travel two km past the Buffalo Paddock to an overpass which allows access to
the west-bound lane.  There is a 3.4 km loop road through the larger paddock which is open
10 vialofs from snow meht to snow fall, generally carly May to laic Scptember.  Signage
otates that cvelos, horses, and pedestrians are prohibited from entering the Buffalo Paddock

and visitors are instructed to remain in their vehicles and enter the paddock at their own risk.

2.2.5 Wood bison heid

At present, a st 0 h- of wood bison occupics the Buffalo Paddock. The base herd
consists of one bull ani + . .ows.  However, total herd size ranges from four to thirteen
animals because of varvine .aif numbers and, prior to 1988, due to the occasional absence of
the adult male.  After escaping once through an accidentally open gatc, the original herd bull
jearned to leave the paddock at will, by walking over the cattle guard. He would le« ~ the
paddock in late fall or winter, spend up 10 six months ranging further up the Bow River
valley, and then return to the paddock by the end of July for breeding season. In the spring
of 1988, the free-ranging movements of this bull became unacceptable and he was replaced
with a vearling bull from Flk Island National Park. Four calves have been born ecach year

since 1982 but they are removed bianniually.



3. BACKGROUND TO THE STUDY

3.1 The Buffalo Paddock as a Barrier to Wildlifc Movement

The Banff Townsite Peripheral Land Use Initial Environmental Fvaluation  lnenm

Report (Parks Canada 19%4) indicated that wildlifc movement up and down the Bow Rua

valley is severely limited in the vicinity of the townsite. The townsite lies within o natural

constriction of the lower Bow River valley ncar the junction of several large valleys {bagaie

7). The narrowest portion of the Bow River valley, from Stoney Squaw Mountain to Tunnel

Mountain and to the base of Mount Rundic. provides a corndor for ungulate moverent only

3.9 km wide. This corridor is further decreased to 1.9 km by the presence of the many

facility, residential, commercial and transportation developments which cxist i this arca.

Many ungulates, particularly elk, must travel through the remaining accessible area 10 rcach

seasonal ranges. They travel around Banff townsite arca by four distinct travel routes (Olsen

1982.1984 . Achuff et al. 1986) (Figure 7):

1. along the lower slopes of Mount Norquay and Stoncy Squaw Mountatn, and through the
area south of the Trans-Canada Highway to Forty Mile Creck,

2. along the railroad right-of -way between the industrial compound and the townsile,
through the Whiskey Creek arca and onto the grasslands of the Indian Grounds arca,

3. along the lower slopes of Sulphur Mountain, across the Banff Springs golf’ course, and
along the Bow River between Mount Rundle and Tunne! Mountain,

4. and along the west slopes of Tunncl Mountain between the townsite and the cliffs on the
north side.

The fence which surrounds the Buffalo Paddock has been identified as a significant
barrier affecting the major northern travel route along the iower slopes of Mount Norquay
and Stoney Squaw Mountain. The recent twinning and fencing of the Trans-Canada
Highway past the Buffalo Paddock has further constricted this important travel route, and
amplified the effect of the barrier created by the paddock fence.  Ungulates in this vianity

moving from one side of the Trans-Canada Highway to the other must utilize a newly

20
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constructed underpass located at the bend in the highway at the south corner of the Buttalo
Paddock. It is important that ungulates have access to this underpass.  However, the
location of the Buffalo Paddock interferes with ungulaic movement from  the el
grasslands towards the underpass  Amimals must travel cither around the north side ot the
paddock along the lower slopes of Cascade Mountain, and around the government and public
horse corrals on the west side of the paddock. or along the Trans-Canada Highway betweor
the fences of the Buffalo Paddock and the highway through a corridor which is less than 100
m wide in the most constricted section.

in hight of the cnitical state of windhife movement corridors o this area o e Bow
River valley. mitigative measures to facilitate movement, including the modification ot
relocation of the Buffalo Paddock, have becn recommended (Parks Canada 984, Achutt

ot al. (1986)).

3.2 Other Concerns Associated with the Buffalo Paddock

There are a number of further concerns associated with the presence of the Butfalo
Paddock and bison in Banff National Park. The Buffalo Paddock cxcludes free-ranging
ongulates from valuable grassland habitat and presents a method of wildlife management that
appears t0 oppose national park philosophy. In contrast, the paddock provides for the
protection of an isolated gene pool herd of the threatened wood bison and presents an
opportunity for park visitors to view bison.

The Buffalo Paddock exclndes frec-ranging ungulates from 10 ha of Montanc
grassland.  This Montane grassland, which is of primary importance to wintering clk. s of
limited extent in he park, and there are less than 500 ha in the Bow River valley
(Environment Car:ada - Parks 1986c). The grassland cnclosed within the Buffalo Paddock
would increase the highly important winter range formed by the Banff airficld and Indian
Grounds grasslands bv 12%.  As the bison herd does not rely entircly on natural forage but is
fed hay during the winter, it has becn recommended that consideration be given to relocating

the paddock to less valuablc range or lowering the fence 10 allow access Lo free-ranging
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ungulates (Achuff er al. 1986).

The presence of captive wildlife appears 10 “e in direct ¢ ict with the national park
concept and with policy that requires that park -esources be protected and managed with
minimal interference to natural processes.  The issuc of maintaining the enclosed bison herd
in Banff National Park was explored bricfly in an intcrnal Warden Scrvice icport in 1982
(1 cdwidge 19%2) . This report questioned the acceptability of captive bison management and
cmiphasized the need to justfy the presence of the Buffalo Padd¢ » trrough an cvaluation of
its merit as a Jegitimate visitor attraction and as an isolated wood bison gene pool. Further
pohey directives of the Canadian Parke Scrvice which address the r.:ntroduction and
nanagement of wildlife are discussed in Section 4.0 of this thesis.

in January, 1981 the plains bison herd of the Buffalo Paddock was replaced by five
wood bison. This replacement was part of the Wood Bison Rehab:. .ation Program designed
1o reestablish wood bison in Canada. The small herd consisting of cnc young bull, two
mature cows, and (wo »oung cows was Lo provide an isolated gene pool for wood bison. The
herd has reproduced successfully, with the addition of four calves annually. The calves have
been shipped biannually to other wood bison rehabilitation projects. As these other projects
begin 1o cstablish wood bison herds which will eventually be free-ranging, the importance of
maintaining an isolated wood bison gene pool in Banff National Park will diminish.
However, as it is government owned and controlled, it would still provide insurance should
other herds become threatened by disease, predation, catastrophe, or hybridization.

The Buffalo Paddock has provided an opportunity for bison viewing in Banff
N.tonal Park for the last ninety vears.  The facility is considered by some 10 be a traditional
part of the Banff townsite arca and it has become an established visitor attraction which
reccives a significant amount of use from bus tour agencies.

Thus, although the wildlife movement conflict is of primary concern, these other
istes must also be considered 1n the evaluation of the Buffalo Paddock and alternatives for

future bison management.
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3.3 Alternatives for Bison Management

This study addresses five alternatives for bison management in Banff National Park®.
The evaluation of these alternatives, which range from ma.taining the present paddock
through elimination of bison from the park musl address a varicty of concerns.  Some of the
pertinent ecological, management, and visitor use factors are presented here for perspective.

The first alternative is the climination of bison from Banff National Park.  the
elimination would preclude further impact of bison on park resovoess Howese
consideration of this alternative would have to address issucs such as the role of the Canadian
Parks Service in preserving bison and providing cducation and interpretation related to the
species, the merit of retaining bison in the park bccause they v an indigenous species, and
the value of providing an opportunity for the park visi or to scc bison.

The establishment of a free-Tanging bison herd in the park is the second alicrnative.
This would remove the migration barrier and could provide a unigue bison management and
viewing opportunity ithin Canada’s mountain parks. However, a wide range of ceological
management, and visitor-related factors must be addressed. Some of the factors that should
be considered are the location and extent of suitable habitat, the potential cnvironmental
impacts, a possible necessity 1o regulate the bison population, the control of herd mugration
inside and outside park boundaries. thc opportunity for visitors to vicw the bison, and the
nature of bison-visitor interaction.

The third alternative is to maintain the starus quo. The Buffalo Paddock would be
managed at its present size, and visitor use would continuc. cssentially unpodified. This
requires evaluation of the acceplability of the barrier that the paddock presents to wildhfc
migratior .n assessment of the quality of visitor expericence. The possibility of changes
within the paddock 1o increasc bison visibility or improve habitat, and the environmental

implications thereof, should also be cons:;dered with this alternative.

"These altcrnatives were ider “ied by G. Fortin (Warden Scrvice, Banlf Natonal
Park) to J. E. Vollmershausc, in a memorandum entiled ‘Buffalo Paddock in Bant!
National Park'. November 24, 1983, and by Dr. B. Lccson (Natura! Historny
Research Division, Canadian Parks Service, Western Region, Calgary, Alberta. Pors.
Comm., Dec. 1985).
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The fourth alternative is to structurally modify the Buffalo Paddock in order to
improve wildlife passage through the area by moving or altering the fence. A section of the
fence could be moved to create a wider wildlife corridor, thereby decreasing the size of the
paddock.  This decrease in paddock size could be minimized by utilizing the smallest corridor
ot would still facilitate wildlifc movement.  This would maintain summer grazing capacity
for a herd of reduced size and permit visiters (o continue driving through the paddock to view
bison.  The possibility of replacing the arca lost, by capanding the paddock in another
direction. should also be examined. Converscly, the Buffalo Paddock could be reduced to a
minimum sive 1o serve solely as a display paddock, a step that would necessitate feeding year
round and allow wisitor viewing through the fence only. The sccond possible modification is
the lowering and alteration of the fence to allow wildlife such as elk and deer (Odocoileus
hemionus and O. virginianus) 10 pass through the paddock. A fence design which would both
cncourage ungulate passage and restrain the bison would have to be identified. In addition,
the possibility of etk and deer competing with the bison for summer grazing and winter hay
should be explored.

The fifth alternative, relocation of the Buffalo Paddock, would remove the paddock
fence as a barrier to migration. However, consideration should be given to the environmental
impacts that could occur on the new paddock site. The process of selecting a new siie must
address the habitat rcqguirements of bison, and evaluate the suitability of the site for paddock

construction and bison viewing.

3.4 The History of Bison in North America

3.4.1 Origin and evolv**an of bison in North America

Bison (genus Bison) have existed in Nortth America since their immigration from
northern Furasia across the Bering land bridge during the carly late Pleistocene (McDonald
1981. Revnolds er al. 1982, Meagher 1980).  The carliest fossil records of the genus in North

America appear in deposits of Illinoian age, 500,000 to 125,000 years B. P. (McDonald 1981).
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The evolutionary line from these early bison to the present day Bison bison is compley and
somewhat controversial (Guthrie 1980, McDonald 1981, Reynolds er al. 1982, Meagher 1986,
van Zyll de Jong 1980). This 1axonomic controversy extends to question the classificanon ot
the modern Bison bison o subspecies level. Presently, two subspecies of Notrth Amenican
bison. Bison bison bison, the plains bison of the prairic grasslands and Bison bison athabuscue,
the wood bison of the parkland and borcal forest arc generally recognized (Mcagher 1980 van

Zyll de Jong 19%0L).

3.4.2 Modern bison subspecies

The two subspecies of modern bison are similar in appearance. In general, the
species is characterized by a massive hcad and forequarters and what appears to e
disproportionately slender hindquarters (Banfield 1974, Reynolds et al. 1952, Mcagher 1986).
The head is low-slung on a short, thick neck that rises 10 a high shouldet hump.  The pelage
is brown, with long, dark, shaggy hair covering the forchead, neck hump, and frontquarters
and shorter, lighter hair over the hindquarters. Both male and female bison have short black
horns that :ise Jaterally on the sides of the head, curve upward and inwards, and taper 10 4
circular, relatively sharp tip. Bison have - ed tail of moderate length, and relatively short
legs with rounded hecves. The sexes are « orphic; however, the major difference is simply
the smaller, slightes appes mce of the females.

As well as being similar in appearance, studies of the karyotypes (Ying & Peden 1977)
and selected blood characteristics (Peden & Kraay 1979) of wood and plains bison havce found
no significant differences between the subspecies.

However, other authors have documented differences in the morphology, pelage, and
skeletal measurements of the wood and plains pison (Soper 1941, Skinncr & Kaisen 1947,
Soper 1964, Roe 1970, Banficld 1974, Geist & Karsten 1977, Ying & Peden 1977, Peden &
Kraay 1979. McDonald 1981, Reynolds et al. 1982, Mcagher 1986, van 311 de Jong 1Y%6).
In general terms, the wood bison is darker in color than the plains, and is larger, with talle:,

squarer shoulder hump. The wood bison have shorter and less dense hair on the head and
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frontquarters and lack the sharply demarcated, jong-haired “cape” on the : ulders of the
plains bison.  Specific differences in cranial measurements, postcranial morphology, and
external characters have been described by van Zyll de Jong (1986). In the most recent
rescarch on the systematics of the North American bison, van Zyll de Jong's craniometric
analyses tevealed a phenotypic discontinuity between boreal populations (wood bison) and
plains populations (plains bison). Based on this discontinuity. further suppo.ted by evidence
from analyses of postcranial morphology and external charscters, van Zyll de Jong (19%6),
fully justifies the recognition of the two subspecies wood bison and plains bison. The
Western Wildlife Directors Committee concurs with this designation for the purposes of bison

management in Canada (The Wood Bison Recovery Team 1987).

3.4.3 Historical distribution of bison

The historical distribution of bison included most of central North America, from
Mcvico north to Greal Slave Lake and from the Allegheny Mountains west 10 the Rocky
Mountains as outlined in Figure 8. van Zyll de Jong (1986) found that the north-south
division between wood and plains bison coincided approximately with the ecotone between
grasslands and boreal forest in the northwestern part of the historical distributional range of
bison.  Although other authors (Skinner & Kaisen 1947, Banfield 1958, Roe 1970, Holroyd &
Van Tighem 1983) have identified the bison of the Rocky Mountains as wood bison, the
montane and intermontane specimens examined by van Zyli de Jong (1986) were identified as
plains bison that likely penctrated the mountains through the predominantly ecast-west

oriented river valleyvs and mountain passes.

3.4.4 Extermination of frec-ranging bison

There were an estimated 30 (McHugh 1972) to 60 million piains bison (Roe 1970) and
approximately 168,000 wood bison (Soper 1941) in North America when exploration and
scttlement of the west began.  The bison already provided the Plains Indian tribes with much

of their subsistence, and as the white man moved west the demand upon bison for food and
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Figure 8. Historic and prehistoric distribution of bison in North Amcrica.
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clothing incrcased (Roe 1970). However, it was not this subsistence hunting but rather the
wvstematic slaughter of bison for the sake of robes, hides, anc tongues, that eventually led to
the near extermination of the species.  The slaughter began as early as 1820 and continued
with the concentrated destruction of the "southern” and "northern” herds occurring from
1870 1o 1874 and 1876 1o 1883, respectively (Hornaday 1889, Haines 1970, Roe 1970,
Rorabacher 1970, McHugh 1972, Dary 1974, Ogilvic 1979, Lothian 1981). This virtually
Chiminated bison from the plains, except for o small frec-ranging herd in Ycllowstone
National Park, and a few scattered animals in 200s and private herds. Hornaday (1889)
estimated the total population of bison throughout the world as 1091. Likewise, the wood
bison of the north were reduced to a small remnant wild herd in an area of the Mackenzie
District in the vicinity of what is now known as Wood Buffalo National Park. Soper (1941)

estimated that a low population for wood bison of 250 was reached during 1896 to 1900.

3.4.5 Protection and recovery of the Canadian bison herds

In the years following the disappearance of the last free-ranging herds, concern to
preserve the bison mounted quickly (Coder 1975). The movement officially began in
Canada. The Council of the North-West Territorics passed an ordinance for the protection
of buffalo at its first session in 1877 (North-West Territories 1877). In 1893 further
legislation was passed by the Dominion Government to protect the last surviving wood bison
herd located in the Mackenzie District of northern Canada (Soper 1941). However,
cnforcement of the law was difficult, and it was not untl 1897 when the North West
Mounted Police took over active administration of the legislation that the period of genuine
protection for the wood bison began. This same year also marked the beginning of the
preservation of plains bison in Canada. Three plains bison were donated to the Department
of the Interior for display in Banff National Park (then Rocky Mountains Park)!°(Ogilvie

“Over time. the names of many of Canada's national parks have changed from
Forest Reserves. 1o Parks, 1o Dominion Parks, and finally to National Parks. They
will be referred to here by their eventual "National Park” titles for clarity of
Jiscussion,
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1979, Lothian 1981). With the addition of 13 animals in 1898, the Banff National Park herd
became the first bison herd in a long series to live and breed in Canada’'s national parks

The northern herd of wood bison prospered under the protection of the Noith Wt
Mounted Police. and the hiring of resident game guardians in 1911 ensured its continued
well-being (Soper 1941). By 1914, the herd numbered 500 and appeared 1o have resettled o
portion of its historic range bounded by the Slave, Peace, and Hay Rivers and the southere
shore of Great Slave Lake (Soper 1941, Lothian 1981).  Much of this ranye was destenated!
as Wood Buffalo National Park in 1922, providing a permancnl reserve for the 1500 2000
member herd which continued to incrcase throughout the 1920s (Soper 1941).

Meanwhile, the Canadian government was necgotiating with Michel Pablo of Montana,
to purchasc his herd, the largest existing herd of plains bison, containing almost 30% ot the
world's bison (Coder 1975). The original stock for Pablo's herd was four calves captured by
Walking Coyote near Milk River, Alberta in 1873 (Corner & Connell 19S8). By I8N,
Walking Coyote's herd, kept at the Flathead Indian Rescrvation in Montana, had increased to
13. The herd was then purchased by two Montana ranchers, Charles Allard and Michel
Pablo. Twenty-six animals descended from bison capturcd in Texas and Manitoba were
added to the herd in 1893. Following the dcath of Allard in 1896, his share of the herd,
approximately 300 animals, was divided among his hcirs.  These animals became  the
foundation stock for most of the bison herds in the United States. In 1905, Canada began
negotiations to purchase Pablo’s share of the herd. Howard Douglas, the Superintendent of
Banff National Park at the time, and his friecnd Norman K. Luxton. prominent Banft
businessman, are given credit for their perseverance in "strongly advocating” the purchase of
the herd (Coder 1975, Lothian 1981).

In 1906 the purchasc was approved and Canada became the owner of 716 plains bison,
The transfer of the bison to Klk Island National Park and Buffalo National Park al
Wainwright took place over five yc «, from 1907 to 1912.  Attempts were made to move all
bison to Buffalo National Park, but 48 animals were too clusive 10 capture and remained al

Flk Island National Park (Corner & Connell 1958). Thercfore, at the completion of the
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transfer. Canada had three public, protected herds of plains bison. A 1913 census showed
1188 bison at Buffalo Nationai Park, 71 at Elk Island, and 2% at Banff (Lothian 1981).

These herds continued to grow. In fact, the herd at Buffalo National Park had
grown to 6780 by 1923.  The park becamc overstocked and slaughters were carried out in an
attempt to alleviate the situation (Lothian 1981). However, the slaughters were heavily
criticized by the public, the population continued to increase, and tuberculosis and brucellosis
«pread through the herd. The proposed colution was deemed 1o be the relocation of a
portion of the herd. A controversial decision was made in 1924 to relocate plains bison to
the recently established Wood Buffalo National Park (L.othian 1981). Despite warnings that
the move would result in the sprcad of disease and the hybridization of the two bison
subspecies, 6673 plains bison were shipped from Wainwright to Wood Buffalo National Park
between 1925 and 1928.  This mcasure however, did not completely ease the situation in
Buffalo National Park. The continued growth of the herd, coupled with periodic drought
conditions required that the slaughters continue and production of grain and hay for winter
feeding be increased. By 1939 the continued opcration of Buffalo National Park was being
scriously questioned.  Overgrazing, the cost of the maintenance program, and the high
incidence of discase in the wildlife of the park led to the acceptance of an application by the
Department of National Defence to use the entire area of Buffalo National Park as a military
training arca. A huge slaughter program was carricd out in late 1939 and the park was
abolished to enable military takcover ‘n 1940 (l.othian 1981). However, there remained
relatively discase-free herds of plains bison in beth Barii National Park and Elk Island
National Park.

When the 6673 plains bison were introduced to Wood Buffalo National Park in the
1920s. they outnumbered the resident wood bison population by approximately four to one.
Their arrival had far-reaching effects on the future of wood bison in Canada. As predicted,
discase spread quickly through the population and the two subspecies hybridized frecly. The
herd size increased and by 1934 the population of the Park was estimated at 12,000 (Soper

1941). This was largely a hybrid population, and by 1940 it was generally believed that wood



bison had become extinct (Skinner & Kaisen 1947, Reynolds 1980).

However. some felt it possible that small isolated herds of wood bison did cust i the
remote northwestern region of the Park (Soper 1941, Fuller 1962, Revnolds 19800 The
speculation proved 1o be true and such a herd was found during an acrial survey ol the park
in 1957 (Reynolds ef al. 1982). An isolated herd of two hundred bison, later confirmed 1o
be morphologically representative of wood bison. was located in the Nvarling Rivoer ates
This small herd was to become the source of breeding stock from which 1o build the wotld
remaining herds of wood bison. However. their future was soon threatened by an anthran
epidemic that broke out in the Hook lLake area. along the Slave River, in 1962 (Noviakowsh
et al. 1963). To protect these remaining wood bison, 18 animals from the Nyarhng Ruver
herd being held near Fort Smith, were transferred the following year 1o a location northeast
of Fort Providence, Northwest Territories.  Sixteen animals survived to cstablish  the
Mackenzie Bison Sanctuary herd. Two years later. in 1905, 24 more animals were transferied
from the Nyarling River herd to an isolation arca in Elk Island National Park. Twenty onc
animals survived 1o establish an litional brecding herd for wood bison and to turther

protect the gene pool from hybridization (Wood Bison Recovery Teani 1987).

3.4.6 Present status of bison in Canada

3.4.6.1 Plains bison

Plains bison in Canada are raised on private ranches, displayed in 7005 and game
farms, and protected in four western Canadian national parks and onc national historic
park. The management of plains bison varies greatly among agencics, inkeeping with
their widely diverse goals.

Plains bison arc classificd as domestic animals in Albcrta, Saskatchewan, and
Manitoba. They are raised on nearly 100 ranches, farms, and Indian Reserves in Alherta
alonc (Bunnage 1985). Some hcrds are managed as ‘hobby herds', but more ate
managed for bison production 1o mect the growing national and international demand for

bison meat and by-products (Jennings & Hebbring 1983).  Bivon ranching opcerahons,
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however, » .ot serve 1o protect the plains bison gene pool. Ranchers will obviously
breed bison to meet their needs, selecting for preferred form, maximum productivity, and
relatively domesticated temperament. A grealer degree of gene pool protection is
provided by a number of national park, small zoo, and gamc farm herds. However, as
most of these are small, captive hcrds, genctic manipulation occurs again as animals
showing wild characteristics often must be culled to prevent management problems.

The largest captive plains bison herd s that of Flk Island National Park. The
amimals range frecly through most of the northern portion of the fully fenced park.
However, the herd is intensively managed to maintain the population between 400 and 150
animals. The herd is culled biannually, and surplus animals are tested for disc.
sold or shipped to other arcas.  The Elk Island herd has been classified as diseast . ..¢
qince 1971 and acts as a source herd for private herds, 200 herds, and the herds of other
parks.  As the bison of Elk Island National Park roam freely throughout most of the
park. they can casily be seen by visitors. In addition, during the summer, about 20
animals arc kept in a SS ha drive-through display paddock to ensure good viewing (Olsen
pers. comm. 1986'").

Small captive herds of plains bison were established in Riding Mountain
{1931)(Tarlcton pers. comm. 1987'*), Prince Albert (1933)(Anions pers. comm. 1987'%),
and Watcrton Lakes National Parks (1952)(Tilson pers. comm. 1986'*), and Rocky
Mountain House National Historic Park (1982)(Gaudet pers. comm. 1987'%) for plains
bison preservation, visitor viewing, historical significance, and interpretation. Because of
their limited range, these herds are fed when necessary during the winter months and
culled through shipment of surplus animals. In addition to the display herd in Prince
Albert National Park, a small free-ranging herd, remnants of a herd of fifty plains bison

that were released on provincial land by the Saskatchewan government in 1969, hac

nw. Olsen, Park Warden, Flk Island National Park.

1'p. M. Tarleton, Park Warden, Riding Mountain National Park.
'ID). Anions, Park Warden, Prince Albert National Park.

4D, Tilson., Park Warden, Waterton Lakes National Park.

1>, Gaudet, Rockv Mountain House National Historic Park.
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become cstablished in the southwest corner of the park (Minton & Schmidt 1984).

The largest free-ranging bison herd in the world is the hybrid herd ol Wood
Buffalo National Park, with a population of approximately 4200 (Wood Bison Rovoveny
Team 1987). Although the herd has been managed intensively in the past i an attempt
1o control discase. current practices do not include roundup or active managetient.,
Hunting is prohibited and natural population regulation is allowed o operate

The Slave River Lowlands herd is another hybrid bison herd which nuptated 1o
that area from Wood Buffalo National Park in the 1940s.  This herd ol about 00
animals (Bison Discase Task Force 1988) is also free-ranging, although it is has been
managed as a game species, and is at present hunted by holders of General Hunting

Licences (Reynolds & Hawley 1987).

3.4.6.2 Wood bison

Following the transfers from Wood Buffalo National Park in the 1900s, wood
bison herds cxisted in only two locations, Eik Island National Park and the Mackense
Bison Sanctuary. In 1975, the Wood Biten Pchabilitation Program was initiated to begin
the work of reestablishing wood bison in Canada (Reynolds ef al. 1982). The objectives
of the program were lo cstablish a minimum of three free-ranging, self -perpetusting
populations of wood bison in areas of former range, and to cnsure the protection and
prescrvation of the wood ' on gene pool through the dispersal of small breeding herds o
zoological gardens and parks (Reynolds ef al. 1982). The declaration of wood bison as
an endangered species in 1978 (N akowski 1978), led to the ultimate goal of the
program, that is, to reestablish sufficient numbers of wood bison in the wild to warrant
removal of the species from the endangered list.

To date, the program has successfully transferred wood bison to seven patks atud
200s as part of the captive brecding program for preservation of the gene pool (Wood
Bison Recovery Team 1987). The present bison herd in Banff National Park is onc such
breeding herd which began with the transfer of five wood bison from Flk Island National

Park to Banff in 1981.
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The establishment of frec-ranging herds has proven 10 be somewhat more
difficult, but progress is being mads The Mackenzic Bison Sanctuary herd had
expenienced fluctuations in population ievel but had increased to over 2000 animals by
1989 (Reynolds pers. comm. 1989'). The second attempt to establish free-ranging wood
hison was not successful.  The transfer of 28 wood bison from Elk Istand National Park
to Jasper National Park in 1978 resulted in failure when the relocated bison did not
remain i the park. The bison moved out of the park onto provincial agricultural land
and had 10 be returned to Flk Island National Park (Davidson & Norcross 1978). A
herd transferred 1o the South Nahanni-Liard River valley, Northwest Territories in 1980,
numbered 49 animals in 1989 (Revnolds pers. comm. 1989). In addition, three further
release projects are underway.  These projects utilize large, on-site holding corrals in
which relocated animals are maintained for scveral years in anticipation that their progeny
will locate nearby when released.  These projects are located in the northern Interlake
district ncar Waterhen. Manitoba (34 transferred in 1984, pre-calving population 185 in
]19%9). an arca in northwestern Alberta in the vicinity of Hay-Zama Lakes (29 transferred
in 1984, population 29 in 1989 due to poor productivity and culling for management
purposcs. first release postponed uatil discase issues resolved), and an area in the Nisling
River valley in southwestern Yukon ¢+ transferred in 1986, population 27 captive and 34

free-ranging in March 1989) (Reynolds pers. comm. 1989).

"H. Reynolds, Canadian Wildlife Service, Fdmonton, Alberta



4. SUMMARY OF RELEVANT CANADIAN PARKS SERVICE POLICY AND WILDLIFY
MANAGEMENT GUIDELINES

Any decision regarding the ¢ - "¢ management of bison in Banft National Park must
consider the policies and guidelines oi the Canadian Parks Service.  In addition to the overall
Canadian Parks Service objective of resource protection and use, wildlife managemestoas
directed by a number of other policies and gudelines defined by the National Parks Act and
Regulations. Parks Canada Policy, Parks Canada Directives and  Techmical Manuals, an
Western Region Directives.  Fastcott (1984) summarized the portions of these documents
which relate to wildlife in Directions for Wildlitc Management, A bimimary. These
directions touch on many aspects of wildlife management: preservation and protection,
resource usc. public intormation, intra-agency and inter-agency cooperation,  resouree
monitoring, and rescarch. Strategies for wildlifc management in Banff Natonal Park must
consider all of th slements. The following discussion reviews those directions which are
particularly rele - ., the analysis of the future management of bison in Banff National
Park.

As previously stated, the National Parks Policy for resource manugement cails for the
application of management strategies that protect natural resoutces in i taanner that interferes
minimally with natural processes'”. However, the Canadian Parks Soivice s also 1o assume
responsibility for protecting representative natural arcas of Cunadian and international
significance'*. This protection must include preserving the wildhtc speaies which are an
integral part of those natural systems. In the interest of maintaining such representative
natural ecosvstems, the reintroduction of wildlife species which wore formerly indigenous 1o i
pok, is permitted and encouraged'®. The National Parks Policy places some sestrictions on
possible reintroduction by stating that the impacts on other plants and animals must be

acceptable, the reintroduction must be compatible with park objectives, and possible confhcts

"Parks Canada Policy, National Parks Policy, 3.2.1.

1Parks Canada Policy, Program Policy, 3.1 and 3.4.

1"National Parks Wildlife Regulations 15(1)(c): Parks Canada Policy, National Parks
Policy, 3.2.7; and Parks Canada Directives, Vol. 4., National Parks and landmarks
Directive 4.4.13.

36
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with ncighboring land uses must be considered?®”.
i he most detailed direetion Tor the reintroduction of native animal species is found in
the National Parks and l.andmarks Directive 4.4.13%'. The Directive states that:

Native animal specics once present bul now absent arc 10 be reintroduced into a
National Park.

It also presents guidelines for the reintroduction process. Documentation must be compiled
by eaperts to provide proof that the specics and sub-species were indigenous to the park, to
outline the availabilits of ihe exact subspecies for reintreduction, 1o evaluate the occurrence
and carrying capacity of suitable year-round habitat, and to desciibe he potential effects of
the reintroduction on the species itsell. the flora and .una of the park, znd the human
clement.  The Direchive also stipulates that only anini b wertifi 2 as disease
free and healthy are to be released into a park.

While these directions would allow the rcintroZicton «  ~on G Ban“¢ Natuonal
Park. they do not specifically address the issue of a captive reintroduction.  Drrective 4413
above does appear Lo recognize captive herds as valid method of reintroduction, as it cites the
establishment of bison in "several western parks” as precedent for species reintroduction??. Of
the bison in western parks, onhy those of Weod Buffalo National Park are truly free-ranging.
The bison of Flk Island National Park are free-ranging within park boundary fences, but the
populations in Banif, Waterton Lakes, Prince Albert?’, and Riding Mountain National Parks
are confined within enclosures. It would seem that a policy which requires resource
management to cmulate natural processes, would preclude such captive wildlife management.
However, there are certain exceptions in which interference is 2ilowed, which mav apply (o
captive bison management.  The manipulation of naturally occurring processes is allowed if a

desired animal species cannot be maintained b: natural fcices?*, and the manipulation of

~“parhs Canada Policv, National Parks Policy, 3.2.7 (1),(i).(iii).

“parks Canada Directives, Vol. 4., National Parks and Landmarks Directive +.4.13.
©National Parks and Landmarks Directive 4.4.13.2.3.

“ln 1969 an additional, free-ranging b: n h -d was introduced to the Prince Albert
National Park ccosystem.

Sparks Canada Policy. National Parks Policy, 3.2.3.vii.
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habitat is allowed to provide habitat critical to the curvival of an animal species™ . These
policies allow such manipulation when it is necessary 10 prevent the loss of & desired annal
species.  Therefore, in order 10 determine if these policies apply to the management of
captive bison in Banff Nationa! Park it is necessary to cvaluate two major factors the
desirability of preserving bison in Banff National Park. and the acceptabilitn ot ihe
manipulation required to prescrve them as a captive herd.

In addition to the specific policy requirements for wildlife management, any proposad
aclion concerning bison managemert in Banff National Park would be subject to the
Environmental Assessment and R+ view Process of the Canadian Parks Service? . This process
is designed 10 ensure that decision-making fully considers all environmental implications ol
proposed management actions within the parks. The Environmental Asscssnient and Review
Process would evaluate the effect of the proposed bison management action on a broad range
of environmental patumeters including atmosphere, land. water, species and popalitions
(vegetation and wildlife). and culral features (social, hl.torical, and archacological) (Parks
Canada 1981).

The future management of bison in Banff National Park is therefore governed by 4
number of policics and guidelincs.  The application of these policies and guidclines, however,
requires that a number of factors be evaluated: the role and responsibility of Ban{f National
Park in the preservation of bison, and in the interpretation of bison as part ol Canada’s
heritage; the desirability of managing bison as part of the natural system of Banfl National
Park; and the acceptabie level of environmental manipulation and ccological impact associed

with the management of bison in the park.

“sParks Canada Policy, National Parks Policy, 3.2.6.
2¢parks Canada Policy, National Parks Policy, 3.3.1.



§. METHODOLOGY

5.1 Review of Historical Distribution and Bison Management Factors

A review of literature was conducted and supplemented by personal interviews,
Archacological studies, historical reviews, and records of skull recovery and wallow
observation were reviewed to establish and describe the prehistorical and historical presence
atd distribution of bison in Banff National Park. The ccology, biology, physiology, and
behavior of bison were reviewed in order to identify the factors associated with the
management of bison. The major factors of concern were the habitat requirements of bison,
the effects ol bison on their environment, herd management considerations, and the human
dimensions of bison management in a national park sctting.  Although two bison subspecies
are recognized, the management factor review was conducted on the species level, assuming
that little or no difference exists between basic ccology, biology, physiology, and behavior of
the two subspecies.  As research spedific 1o wood bison is limited, the review relied heavily on

information available for plains bison.

5.1.1 Literature review

The literature review included published research papers and books, and unpublished
theses, management plans, reports, park files and other documents. Materials were reviewed
at the University of Alberta, University of Calgary, University of Montana, Montana State
University, Canadian Wildlife Scrvice (Edmonton, Alberta), Archives of the Canadian
Rockies (Banff, Alberta). Canadian Parks Service, (Western Region {Calgary, Alberta),
Banff. FIk Island. and Waterton Lakes National Parks). Yellowsione National Park, and the
National Bison Range (Moicse, Montana).  Additional literature was obtained through

Sterlibri oy loan and correspondence with a number of agencies.



5.1.2 Personal interviews

In order to supplement the information gained in the literature review and obtan
information not available in written form, persons knowledgeabic about rescarch, planminy,
and management concerning bison and park visitors were intervicwed at Banft, Pl Iskond,
Waterton Lakes. and Ycllowstone National Parks, the Canadian  Wildhfe Senviee n

Edmonton, and the Nationa! Bison Range in Montana.

5.2 Analysis of Bison Habitat

T!.- sravyse of bison habitat in Banff National Park invelved two major components;
the identiticauior. of suitable forage habitat for a frec-ranging bisor, herd and  the
identificatior  and description of possible  paddock relocation  sites The  Foolopeal

(Biophysical) Land Classification of Banff and Jasper National Parks (Holland & Coen 198D,

Holland & Coen 1983, Holroyd & Van Tighem 1983) (E1.C) was the primarny soutce of
habitat information and was used to identify and locate Fcosites (map units) potentialhy

suitable for bison forage.

5.2.1 Fcosite and winter range identification

The ELC and accompanying biophysical m.j were reviewed to idently bison habital
in Banff National Park. The descriptions of the 95 vegetation types defined by the
classification svstem (Holland & Coen 1982) were examined to determine the oceurrence of
known bison forages as identified by the review of literature. First, ¢ broad sclection of
vegelation types and Ecosites was conducted.  Those vegetation types with typiaal cover
values of 20% or greater for all grass, sedge, and horselail species combined were idenufied.
The use of such a low cover limit allowed for the identification of all vegciation types tha
could contribute even marginally to bison habitat.  While these vegcetation ts pes would not on
their own provide adequatc forage for bison, they could complement arcas identificd below e
primary habitat or could potentially be improved through dite modianor  The mduded

vegetation types which had cover values of 50% or greater, were aleo identificd sinply o
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indicate their relatively higher ¢ rage values. The Ecosites for which these vegetation types
were dominant or codominant were then selected, with the exclusion of those vegetation types
and Fosites mapped only in Jasper National Park.

A sceond, more vigorous sclection was then conducted to identify pr.mary bicon
Fabital.  Studics have shown that bison select for open range which is dominated by grasses
and sedges.  Therefore, primary bison forage habitat was identified by selecting from the
previously identified vegetation types only those jow shrub-herb and herb-dwarf shrub
vepetation types for which grasses or scdges werce dominant or co-dominant. The related
Icosttes were then identified as premary bison habitat.

The third step was to identify bison winter range. Maximum Ecosite snow depth as
recorded dunmg the Wildhfe Inventory of the F1.C was used to identify suitable primary
forage habitat Feosites.  Based on the review of literature, limiting snow depths for bison
range from SO cm for calves 1o 122 ¢m for adults, depending on snow conditions.  An
intermedias snow depth of less than 100 ¢cm was used for the purpose of Ecosite selection.
Possible bison wintering arcas were then determined by examining the occurrence of suitable
wintering Fcosi s throughout the park and considering the degree of present winter use by

clk.

5.2.2 Paddock relocation site selection and on-site reconnaissance

Possible sites for paddock relocation were identified and an on-site reconnaissance was
conducted for cach area.  Site sclection was confined to the Bow River valley cast of Lake
l omse and the Cascade River vallev below Lake Minnewanka. This was done to allow for
visitor and management access 1o the sites via existing roadways and to avoid undeveloped
ateas and arcas of deep winter snow. Possible paddock sites were selected through
consuhation with persons f=~iliar with the arca®” and by using the biophysical inventory maps
and acrial photographs to locate available areas with appropriate Ecosites and disturbed areas
“Dr B. lesson Natural History Rescarch Division, Canadian Parks Service, Western

Rewon, Calgary, Alberta; R. Kunelius, Park Warden, Banff National Park; and A.
Anderson, Fnvironmental Coordinator, Public Works Canada, Banff, Alberta.
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that could be reclaimed o create suitable habitat. All the Ecosites sclected in step one of the
Ecosite identification were considered, as sitc manipulation and supplemental feeding would be
possiblc in a relocated prddock.

An initial on-site reconnaissance was carried ont at cach of the relocation ates
identified. The reconnaissance consisted of a site walk-over to cvaluate the vegetation
communities. cover habitat, availability of water, present wildlife and human use, suttabulin
of the terrain for paddock construction, and the predicted visibility of bison and ovendt
quality of visitor experience. The primary advantages 1o be gained or maintined
relocating the paddock would be to remove the Buffalo Paddock from critical ¢tk range and
travel corridors and to provide an opportunity for visitors to view bison in a natural sctting.
Thercfore, any sites which did not mceet these criteria were climing - d. An addinonal,
second -round reconnaissance was then carried out on the remaining sites and summniary sheets
were prepared which briefly described cach site based on the following variables:

1. Bison Requirements
a. Forage (quality, quantity, and accessibility)
b. Cover (adequacy)
c. Water (availability)
2. Environmental Compatibility
a. Wildlife (habitat, movement, and increased human usc)
b. Vegetation and soil (construction, habitat manipulation, bison impacts)
¢. Visual/aesthetic (intrusion on environment)
3. Visitor Use
a. Compatibility with present/planned usc
b. Predicted visibility of bison
¢. Aesthetic quality of setung
d. Access
4, Cost Effectiveness

a. Construction
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b, Maintenance
Kelative merit values of low, medium, and high were assigned 1o cach variable for each site,

and hustrated in matria form.

5.3 Study of the Present Buffalo Paddock
A 1welve week study of the present Buffalo Paddock was carried out from May 14 to

August S, 1986.  The objectives of the Buffalo Paddock study were to describe the attributes

ol the bison viewing opportunity in the Buffalo Paddock, to quantify visitor use of the

facility. and to examine the interaction of bison and visitors in the paddock. As it was not

possible 1o interview park visitors, 1wo indirect study compon nts, scheduled observation of

e bron and vistors i the Buffalo Paddock. and collection of inform.tion from agencies

which conducted tours through the paddock. were designed to answer the following questions

relating 1o the three objectives.

Attributes of Bison Viewing Opportunity :

I How often arc bison visible in the Buffalo Paddock and docs bison visibility vary
accor Tng 1o the time of day, the observable weather, or as the study period progresses?

> If bison are seen, how often will they remain visible for a period of at least ten minutes?

3. How many bison arc scen in a sighting?

4 How close arc the bison scen and does the distance vary according to the time of day, the
observable weather, or as the study period progresses?

3 How obstructed are views of bison sighted and does this vary according to the time of
dav, the obscervable weadher, or as the study period progresses?  Also, if bison arc not
100% visible, what is the screening medium?

¢.  What bison activities = most often obscived?

Visitor Use of the Buffale b dock:

1. Hew many vehicles s 4affalo Paddock daily, and does this vary according 10 the
dav of week or as the - sd progresses?

Al

What type of vehicles en suffalo Paddock?
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3. What is the licencing state, province, or lerrtory of vehicles entering the Builalo
Paddock?

4. How long do vehicles spend in the Buffalo Paddock?

S How often do vchicles travel the loop road more than once?

6. How many vchicles, and what types of vehicles stop during a bison sighting bany
conducted by the observer?

7. How many vehicles enter the Buffalo Paddock per minute and does this rate van
according to the bme of day, the observable weather, or as the study period progresses”

8. How many vchicles are seen per minute when the observer is driving through the Buttalo
Paddock and when the observer is conducting a bison sighting, and how do these rates
vary with the time of day, the ol Lervable weather. and as the study period progresses”

9. According to the cooperating tour agencics, what time of day are their tours conducted,
how many visitors do they have per tour, how often arc they successful in sighte bison,
and what is the general reaction of their passengers?

Interaction of Visitors and Bison:

1. Do visitors comply with signage prohibiting the entrance of pedestrians, cychsts, and
horses to the Buffalo Paddock and telling visitors to remain in their vehicles?

3. What s the vbservable reaction of bison to vehicles and visitors when visitors femain in

their vehicles, to visitors who leave their vehicles, and to visitors who approach them?”

5.3.1 Observation of bison and visitors

5.3.1.1 Sampling design

The sampling design for bison and visitor observation was based on 64 davs of
available manpower during the 84 day study period.  In order (o concentrate sampling on
the days which would be likely to receive highest visitor use. (Fnday, Saturday, Sundin
and Mondav), the fifteen non-sampling days wcrc chosen in mid week. Al twelve
Wednesdays were chosen as non-samp! days o provide somc regulanity i the work

schedule. Three Tuesdays and Thursdays, namecly Thursday lune S Tuesday June 74,
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and Thursdav July 17 were selected randomly to make up the additional three
non-sampling davs.

The basic sampling unit was defined as a loop driven around the circular road of
the Buffalo Paddock.  Leops were conducted on the hour from 0600 1o 2000, cffcctively
campling fifteen davlight hours.  With 69 sampling days, this gave a population sizc of
1035 (69 x 15) loops.  The required sample size 10 estimate population proportions at a
957 confidence level with t+ S% error was calculated at 280 loops (Cochran 1963,
Yamane 1967, Agresti & Agresti 1979).

There were a number of clements to be considered 1n designing the schedule of
observation loops:

L Faght hour o split shaft davs were require ! for opcrational reasons.

> As the observer had other dutics to perform daily, the time spent at the Buffalo
Paddock and in travel to and from it could not exceed six hours per day.

3. FEqual division of the 280 sampling loops among the 69 sampling days was desired.

4. Fach of the fifteen possible loop start times (from 0600 to 2000 hours) was to be
represented cqually.

S.  Fach loop start time was to be distributed cvenly across the study period and across
the days of the week.

To accommodate these requirements the schedule of observation loops was designed as

follows:

1. The 250 loops were divided among the 69 sampling days resulting in 65 days having

fonr loops and four davs having five loops.

tJ

The sampling loops were scheduled as pairs at the beginning and ¢..d of each day, or
as a triplet at one ent of the day and a single loop or loop pair at the other end of
the dav. This design did not allow for independence of the paired loops. However,
as the presence of the observer was no different than that of another visitor, it was
assumed that the validity of the observations of the second loop were not affected.

3 The fifteen possible loop start times were spread evenly across the 280 loops,
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resulting in ten start times being represented by nincteen loops cach, and the
remaining five start times being represented by ecighteen loops cach.  Times when the
Buffalo Paddock would be likely 1o receive lower visitor use. (0000, O700, Taoe 1900,
and 2000 hours) were chosen for the lesser representation.

4. A systematic approach was taken in order o spread the fifteen possible loop st
times as cvenly as possible across the siv days of the week sampled and actoss the

study period. The resulting observation loop schedule is given in the Appendin

5.3.1.2 Sampling procedures

Visitor vehicle traffic through the Buffalo Paddock was recorded using o trl
counter installed on the loop road approximately 15U m into the paddeck.  The counier
was read every morning at 0800 heurs to determine daily visitor use and total visitation
for the study period. Counter readings were taken betore and after observation Joops to
enable calculation of a traffic rate (vehicles/minutc) for cach loop.  The accuracy of the
counter was checked during each traffic obscrvation period (sce below) by compariny the
visual count of the traffic observation period with the counter reading obtained for the
period. The daily traffic count was adjusted to account for passage of the rescarch

‘icle and other known non-visitor vchicles.

The field instructions and forms for conducting obscrvation loops, bison

sightings, and traffic observation periods arc to be found in the Appendix.  Howcever,

the general information gathered through cach of these three procedures is discussed here.

Observation f.oops

During the twelve week study. 280 observation Joops were conducted at the
times designated by the schedule. Fach loop required approaimately thirty minutes
to complete, plus the time required for carrying oul hison wghtings. The
information for each loop was recorded on a Paddock Observation Lovp Form which
indicated the date, and the time and number of the loop.  The ohservable weather,

as specified by sky condition and precipitation codes (Tablc 2) was recorded for cach
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loop and changes were noted throughout the loop. During the loop, all vehicles
ohserved were recorded by vehicle type (Table 3) and the names of commercial tour
agencies represented were specified.  Additional obscrvations recorded information
cuch as the presence of other wildlife in the Buffalo Paddock, unusual visitor

behavior. or abnormal loop procedures (e.g. rescarch vehicle blocked by traffic).

Bicon Sightings

A bison sighting procedure was carried oul whenever bison were observed
during a loop, with up 1o a maximum of three sightings per loop. The information
for cach sighting was recorded on a Bison Sighting Form which indicated the date,
the loop, the time and the number of the sighting. Sky condition and preci»itation
codes were recorded 16 describe observable weather during the sighting. As cach
bison became visible during the sighting, it was identified on the Bison Sighting
Form.  For cach bison. { - every minute of the sighting, codes specifying the
distance of the bison from the rescarch vehicle, the percent of the bison visible, the
medium which was screcning the bison from view, and the activity of the bison was
recorded (Table 4).  The research vehicle was moved as necessary during the
sightings to maintain the best possible view of the bison. Vechicles obscrved during
the sighting were recorded by vehicle type on the Paddock Observation Loop Form,
specifving to which sighting number they referred, and whether or not the individual
vehicles stopped.  Additional observations such as those made for the observation
loop above were also recorded.  The sightings were limited 10 a maximum of ten
minutes in length.  Shorter sightings occurred when all of the bison moved out of
sight and could not be relocated by the end of the next minute, cven by moving the

rescarch vehicle.

Traffic Observition Periods
Traffic observation periods of varving lengths were carried out as time

permitied.  They were generally conducted from the time the loop ended until the
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Table 2. Sky condition and precipitation codes.

Sky Condition Codes Precipitation Codes

= Sunny (scattered clouds) 1 = I'o precipitatior
0-5/10 cloud cover

2 = Cloud; It oken cover)
= Intermittent rain
6/10 - 9/10 cloud cover 3 = Light, steady rain
= Overcast, high clouds 4 = Heavy, stea vy ' 'in

= Overcast, low clouds
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Pable 3. Vehle 1ype categories

Private = includes all vehicles except buses, rented or
privately owned which are operated by
non-commercial drivers (cars trucks, vans,
campers, motorhomes).

*Private rental = includes private vehicles which can be
positively identified as belng rented
(i.e. rental sticker in window or on bumper) .

Bus Tour = includes all commercial bus tours and school
buses.
Other Tour = includes all commercial tour vehicles other than

buses (taxi cabs, vans).

Non-Visitor = includes all non-visitor vehicles such as
warden Service, construction, and maintenance
vehicles.

#Private rentals were only identified during the Traffic
Observation Periods



Table 4. Bison observation codes.

Distance

1= 0-10m
2= 11-50m
3= 51-100m

4= 100+m

View Codes

Percent

Visible

1= 100%
2= 75-99%
3= 50-74%
4= 25-49%
5 = 0-24%

Screening

B=Bison
V=Vegetation
T=Topography
X=Other (specify)

F=Feeding
W=Walking

S=Standing

Activity Codes

L=Lying down

R=Running

S

X=0Other (specity)
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end of the hour.  However, because of ume constraints, some loops were not
followed by traffic observation periods and some traffic obscrvat periods did not
follow a loop. The information for cach traffic observation period was recorded on
Paddock Traffic Observation Forms I and 11 which indicated the date, the time, and
the number of the traffic observation period.  The observable weather was recorded
throughout the period using the sky condition and precipitation codes.  The paddock
traffic counter was read at the start and cnd of cach 1raffic observation and
compared with the visual count for the period to detect any counter malfunctions.
For cach vehicle observed, the vehicle tvpe (Table 3) (including specification of tour
agencies), the state, province. or lerntory of the licence plate, and the vehicle
description for subsequent recognition were recorded. The times that vehicles
entered, left, or began a sccond loop of the Buffalo Paddock werc recorded so that
the total and average number of minutes spent in the Buffalo Paddock could be
caleulated.  Additional  visitor or vehidle obscrvations  were also recorded as

appropriale.

S.3.1.3 Data analysis

Data were coded and entered for analysis using the University of Alberta
computer system and the Statistical Package for the Social Sciences (SPSSX ) statistical
program.  Descriptive staustics, namely frequencies, percentages, mcens, and standard
deviations were generated for all variables.  These statistics were used to check for data
entny etrors, and to summarize variables as required.  The relationships between
variables of interest were explored using the Chi-square test of independence. with
1 ambda. or Kendall's tau-b rank correlation as appropriate. The level of significance

was set at p<.08, the commoniy used level for studies of this nature.



5.3.2 Tour agency participation

5.3.2.1 Data coucclion

Several agencies known to conduct tours through the Buffalo Paddock weie ashad
to participate in the B [ ddock study. Co-operation was recerved from twe iom
agencics, Brewster Tra Jtion and Tours. and Mountain Park Tours Rus dinvers
from Brewster Transportation and Tours. and guides from Mountun Patk Toor
completed forms (Apperidin) outlining the tours that the: - ded through the Bullae
Paddock during the study period. They recorded the date and ume ol their tours, the
numt  of passengers, the weather, the number and activity of bison observed, and 1t
reactions of passengers. The tour agencies were also asked to record tor the study peniod
the times of their Buffalo Paddock tours and the total numbcer of visitors that they

served.

§.3.2.2 Data analysis

The information obtained from the tour agencies was summatized by hand
Frequencies, percentages, means, and standard deviaticns were calculated as required
Weather conditions and the number and activity of bison were inconsistenthy reported and

so were nol evaluated.  Visitor reactions were only briefly summarized, as avalable,



6. RISULTS 1. PREHISTORY AND HISTORY OF BISON IN BANFE NATIONAL

PARK

6.1 Archacological Fvidence

Free-ranging bison were present in Banff National Park from prchistoric times
through to the mid-nincteenth century. Archacological investigations of a prehistoric
campsite near Vermulion Lakes mo the lower Bow River valley have revealed bison bone
fragments dated from 11,000 10 a0 cars BP (before present) (Fedje & White 1984). A
cramal frapment from Banfi townsite enuified as Bison bison occidentalis vielded a
radiocarbon date of 3240+ 90 ars BP (Hanngton i9a4).  Bison bone [ragments have also
been Tound at a number of other archacological sites in Banff National Park dating from
carly prehistone (ca. 13,000 BC 10 5500 BC) 1o histeric times (post AD 1750). indicating the
continued presence and human uulization of bison (Christensen 1971).  These sites include
the Lower and Middle Bow, Cascade, Panther, Red Deer, North Saskatchewan, and Howse

River vallevs (Table 5, Figure 9).

6.2 Accounts of Farly Travellers 1808 - 1859

Fhe journals of carly travellers in the Banff National Park arca record sightings of
Fison and bison sign from 1808 - 1859 (Tablr 6). These sightings eaten.! the obscrved bison
Detribution to mclude the valleys of the North Saskatchewan, Siffleur, Bow, and Pipesto.ie
teoere, the Howse River 1o Howse Pass, and Simpson Pass up Healy Creek from the Bow
River (Figure 9). The Killing of & bison cov. one of a group of seven, on the Pipestone
River i 1857 was the last te.ord of {rec-ranging bison  on in the park. although Dr. Hector
mde note of 2 bison track in the Sitfleur River valley in 1859 (Roe 1957, 1970. Banfield

1osN . Spry 1903).



Table S. Archacological evidence of bison in Banft National Park.

Site
Number

26R
27R
35R
45R
68R
69R
105R
148R
149R
152R
153R
156R
162R
162R
163R
349R
351R
353R
355R
357R
360R
361R
379R
380R
418R
SO01R
515R
562R
1076R
1077R
1192R
1207R
1210R
1237R
1326R

Borden
Number

EhPw-5
EhPw-6
EiQb-1
EgPu-2
EhPv-24
EhPv-26
EhPv-45
EhPv-3
EhPv-4
EhPv-7
EhPv-8
EhPv-15
EhPv-93
EhPv-58
EhPv-10
EhPu-1
EhPu-8
EhPu-10
FhPv-11
EhPv-16
EhPw-1
EhPw-2
EjPw-11
EjPw-12
EkPx-4
EhPv-71
EhPv-18
EhPv-97
"1Qe-1
ElQe-2
EhPv-108
EgPv-14
EhPv-126
EhPu-18
EhPt-2

General
Location

Muleshoe
Muleshoe

Iake Louise Townsite

Carrot Ck
Whiskey Ck
Cave and Basin

Vermilion Lakes
Vermilion Lakes

Mt. Norquay

Vermilion Lakes

Fireside

Mt.

Norquay Road
Vermilion Lakes
Vermilion Lakes

Banff Airport
Stewart Canyon
Johnson Lake
Johnson Lake
Bankhead
Cascade R
Backswamp
Backswamp
Windy Cabin
Windy Cabin
Scotch Camp

Vermilion Lakes

Fenland Trail

Recreation Grounds
Saskatchewan Crossing

Howse R
Cascade R

Banff Golf Course
Banff Golf Course

Banff Townsite
Devil’s Gap
Banff Townsite

*Period of Origin:
E=Early Prehistoric (ca. 13,000 B.C.
M=Middle Prehistoric (ca.
L=Late Prehistoric (ca. A.D. 200 to

H=Historic (Post 1,750 A.D.)
U=Unknown
UP=Unknown Prehistoric

5,500 B.C.

*pPeriod

of Origin

E - L
E - L
L
L

M- L

M - L

I‘

to %,500 B.C.)
to A.D. 7%0)
1,750)

4

t+Source

H
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-
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+Source:
1=Christensen (1971:197-199)
2=Christensen (1971) after Wilson (1971:32)
3=Damp etal. (1980)
4=Fedje (1982)
5=Fedje (1986a)
6=Fed)e (1986b)
7=Fedje (1987a)
g8=Fedje (1987b)
9=Fed)e & Landals (1987)
10=Fedje & White (1984)
ll1=Harington (1984)
12=Head & Van Dyke (1986)
13=I.R. Wilson Consultants, Ltd. (1985)
14=Mc'ntyre & Reeves (1985)
15=Van Dyke (1987)
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Figure 9. Historic and prehistoric distribution of bison 1n Banff National Park,
Alberta.
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Tabie 6 Accounts of bison and bison sign recorded by cearh travellers 1o Banff

National Park (1&U%-1859).

Time and General Location
of Sighting

1808
N. Sask. R.

1808
Upper N. Sask. near
headwaters (Howse Pass)

Oct 1808
N. Sask. Vvalley

Aug 1809
Upper N. Sask. near
headwaters (Howse Pass)

Aug 1809

Howse Pass

1810
Howse Pass

1810
Sask. R. Valley

June 1810
Sask. R.

June 1810
Sask. R.

Aug 1810
Upper Sask. Valley

l.onte 1810
near Kootenay Plain,

well above Rocky Mtn. !iouse

Sighting
Description

bison

bison

2 cows killed

bison

bull & 2 calves

killed

bison

bisnn

carcass in river

bull killed

bull killed

buat{alo numerous

Traveller
& (*Source)

David
Thompson
(2)

David
Thompson

(5)

bavid
Thompson

(1)

David
Thompson

(5)

David
Thompson

(1)

bavid
Thompson

(2)

David
Thompscn

(2)

David
Thompson

(1)

David
Thompson

(1)

David
Thompson

(1)

Aleyunder
Henty
(5)

(Cont.)



Table 6. (Continued)

Time and General Location
of Sighting

Feb 1811
Sask. between Rocky Mtn.
House and Kootenay Plains

7 Feb 1811
Kootenay Plains

8 Feb 181
Kootenay Park+

1841
Simpson Pass

14 Apr 1841
Near Ranff

1857
Pipestone Valley

Sept 1858

N. Sask. R. near

headwaters and Howse River

1859
Kootenay Plains

Aug 1859
Siffleur Valley

Sighting
Description

bison crossing
ice

large herds of
"wood" bison

W. limit of bison
wintering ranqge

bison tracks

bison numerous

cow killed,
one of 7

bison dung

bison dung
and wallows

fresh bison track

+Kootena

Sx

Traveller
& (*Source)

Alexander
Henry
(5)

Al~2xander
Henry

(1)

Alexander
Henry

(%)

George
Simpson
(2,5)

Rev. R. T.
Rundle

(4)
William
-Guide

(1,4,5,6)
Dr. Hector

(1,3,5)

Earl of
Southesk
(1,3)

Dr. Hector
(4,5,6)

Park: likely refers to an area at the junction of

Glacier Creek and the Howse River (Christensen 1971).

*Sources:
1=Banfield (1958)
2=Christensen (1971)

3=Holroyd & vanTighem (1983)

4=Roe (1957)
5=Roe (1970)
6=Spry (1963)
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0.3 Post 1859 Evidence

After 1859 onlv mule cvidence exists of the past presence of bison in the form of
willows, ar' skul  (Table 7). However, these records extend the distribution further to
indude the Mista o, Clearwater, Red Deer, Dormer, Spray, and Glacier River vallcys, and the

vallevs of Tyrell, Stoney . and Baker Creeks (Figure 9).

6.4 MHistorical Distribution of Bison

This evidence from po ustoric and historic times ndicales th.at bison once ranged
most of the major vallevs of aff and many smaller side valleys as well (Figure 9). The
t 4 aere not confined to wer vallevs but in stmmer ranged into the uppet suralpine
(Holrovd & Van Tighem 1983) and the alpine (Banficld 195%, Christensen 1971). They likely
wintered largely an the lower valleys eveer ora few old bulls who may have spent the
winters wolated in the passes (Banficld 190+ However, winter distributien is difficult to
establish.  Attempts have not been made 1o determine the scason of death from the bison
remains collected. In additon, as little winter travel occurred in the likely wintering arcas
before the disappearance of bison from the park, the prescnce or absence of wintering acrds
was not recerded.

Although bison densities in the mountains could not approach those on the prairies,
bison were once quite numerous in Banff National Park. There are no rcal number estimates
by which to quantify this, but the evidence of the large numter of bison crania found, the
overwhelming majority of reme s of this species found in the archaeological sites, and the
numb.r of historical reports, lea one to assume that bison were once a senificant presence
in the Rocky Mountains (Banficld 1958, Christensen 1971). However, by the 1860s, bison
had disappeared from Banff National Park and were rapidly decreasing in the rest of North
America as well.  Although the reason for the carly disappearance of bison from the Rocky
Mountains is not well understood, increased hunting pre .ares, severe winters, and discase are

thought © be the major contributing factors (Holroyd 4. \an Tighem 1983).
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Table 7. Post 1859 cvidence of bison in Bant! Navonal Par’
General Location Skull Wallow *Source
Glacier Lake X 4
Howse River X 5
Mistaya River X X 3
Mt. Sarbach X 4
Waterfowl Lakes X 1
Clearwater River X(2) 3
Indianhead Cabin X 1
Indianhead Cabin X 4
Tyrell Creek X 4
Tyrell Flats X 4
Scotch Camp X 1,2,3
12.9 km W. of Scotch Camp X (2) 4
Panther Rilver X 4
6.7 km S. of Dormer Cabin X 4
cascade River X 1,2
Cascade River X 3
Stoney Creek X 4
Ink Pots X 6
Baker Creek X 4
Spray River X 1
Spray River X 3
19.3 km up the Spray R. X 4
8 km W. of Banff Townsite X 4
*Sources:

1=Banfield (1958)

2=Christensen (1971)

3=Holroyd & vanTighem (1983)

4=van 2yll de Jong (1986)

S=collected by author, July 1987

6=note to file Buffalo 62/7-A2, Banff Mational Park.

September, 1970
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6.5 Return of Bison to Banff National Park

Bison remained absent from Banff National Park for almost forty vears until 1897
when three plains bison were donated to the new park. then Rocky Mountains Park. The
donation came from T. G. Blackstock, a Toronto iawyer, who arranged to have the animals
shipped to Banff from the Colonel Chart. - Goodnight herd of Texas (Luxton 1275, Ogilvie
1979, L.othian 1981). 1t appears the gift was somewhat uncxpected. and upon their arrival at
Banlf in October, the bison bhull and two cows wcre placed for the winter in a makeshift
paddock built on grounds formerly occupied by the North West Mounted Police. Some of
the old police buildimgs were used for shelter, ana 4 supply of hav was purchased (l.othian
lusl)

The following vear, 189%, lLord “:rathcona donated 13 additional bison, Manitoba
vock from the McKay -Alloway herd, to the park for display at Banff (Coder 1975). When
the bison arrived Ttom Winnipeg, the herd, now numbering 16, was placed in a newly built
paddock 2.4 km cast of the Canadian Pacific Railway station at Banff. The paddock was 200
ha. with adequate summer pasture and a good supply of water. Semi-cnclosed sheds were
bunlt for shelier and hayv was purchased to supplement winter forage (L.othian 1981).

The herd had increased to 31 animals by 1899 and continued to do well in the years
that toliowed (Ogilvie 1979).  To prevent inbreeding, new genetic stock was provided for the
herd occastonally.  Two bulls were exchanged with a herd owned by Austin Corbin of
Newport, New Hampshire in 1904, and seven Banff bulls were exchanged for 16 bulls from
the Pablo herd transported o Elk Island National Park in 1907 (Coder 1975, l.othian 1981).
In 1909 the herd had increased to 107 animals and 77 of these bison were shipped 10
Wamwright (Coder 1975, Lothian 1981). A final shipment of 10 animals was made to

Wamnwright in March, 1914 (Coder 1975, Lothian 1981).
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6.6 Banff Zoo

The Buffalo Paddock was a constant attraction for park visitors (Foster v ') and
1900 the Superintendent of Banff National Park, Howard Douglas. began to add other immal
species to the paddock. Five elk and 12 pronghorn antelope (Antthocapra americana) weie
introduced 1o the paddock in 1900, the beginmings of what was to become the B oatf Zoo
(Lothian 1951). In 1901 Douglas continued to supplement the species in the paddock with
more animals and birds.  Scveral Persian sheep (Owes sp.). three covotes (Cuanus latrans)
timber wolf (Canus lupus). two cougars (Felix concolor). a badget (Taxidea tarus). aud two
golden cagles (Aquila chrysaetos) wcre addel "o the 700 in 1904, The next vear, an avian
was constructed on the grounds of the Banff muscam in town, and the paddock birds were
transferred there in 1906.  Cages for the accommodation of some of the smalier mammals i
the paddock were added to the aviary in 1907, and in 1908 the remaining birds and small
mammals were moved to the location on the museum grounds. .

The larger mammals, however, remained 1n the Bulfalo Paddock.  Moose (Alces
alces), elk, decr, bighorn sheep (Ovis canadensis canadensts). Angora goats (Capra hircus).
and cven six Yak (Bos grunniens), a gift from the Diuke of Bedford in 1912 (1 uxton 1975),
were kept for a time in the Buffalo Paddock. The Banff Zoo reached its zenith in 1914 with
50 mammal and 36 bird species. After that time the number of species began to dechine. In
1937 the Banff Zoo was declared by the National Parks administration at Ottawi 10 be "no
longer a desired park feature” (Lothian 1981), and it was abolished.  Most of the native
animals were liberated or donated to soos along with the exotic species However, the bison

and the Buffalo Paddock remained.

6.7 Plains Bison in the Buffaio Paddock
The number of plains bison maintained in the Buffalo Paddock decreased graduath

over the vears as the paddock was red ced in size from 200 to 40 ha’*. Herd swe v

*Unless otherwise noted, information regarding herd size was obtamed from tally
sheets and memoranda on file at the Banff Administration Building, Banf! National
Park. Files consulted were Paddock Ar:mal Reports - Quarterly (Ref. No. 230-1
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controlled through slaughter of surplus animals for Banff Indian Dave and nark vork camps,
and by shipment of hve anmimals to various Indian Reserves, national parks, wiellife parks,
and zo0s. Bulls from Elk Island National Park were added to the herd in April 1946, April
1951, June 1955, March 1959, December 1960, and Junc 1976 to prevent inbreeding.

The peak bison population occurred in 1909, when the herd numberea 107, After ae
reduction of this population through shipments to Wainwright, the numbcr of bison in the
paddock declined until 1923, when only 30 head remained (Bilivard 1979).  These 30 head
were destroyed when an outbreak of tuberculosis occurred and were subsequently replaced
with 1% plains bison from Flk Island National Park in 1930 (Billyard 1979). The herd
mcreased 1039 ammals by 1935 and was maintained at that level until the fall of 1937 when it
was culled to 9 animals.  That winter, three calves were introduced to the federally owned Ya
Ha Tinda Ranch on an experimental basis.  ‘lowever, the bison strayed and the experiment
was terminaced in the spring of 19407,

From 193% to 1945, the summer bison population ranged from 10 to 20 animals.
However, range conditions were deteciorating.  In the fall of 1945, B. I. Love stated that a
amaller herd vould be sufficient for exhibition, and recommended that the herd be reduced
immediately 10 six animals and maintained thercafter at less than 10*°. For the next few years,
overwinter populations averaged 12 animals.

I'he condition of the paddock range continued tlo deteriorate due to overgrazing,
encroachment of aspen forest, destruction of grassland by visitors driving vehicles off of
established roads. and the loss of several hectares of grazing land to construction of iacilities
«uch as the airport and the Trans-Canada Highway. In the fall of 1953, Wildlife Warden. H.

Green . recommended that the herd be culled and that the carrying capacity of the paddock be

Meont'd) and R-4-7), Buffalo Slaughters (Ref. No. 299B and 62/7-A3), and
Bulfalo (Ref. No. 232 and 62/7-A2). Additional bison management information was
obtaincd from the Buffalo file (Ref No. 232 and 02/7-A2) and sources are
footnoted below as applicable.

“p_ 1. Jennings. Superintendent, unil National Park. Memorandum to file. Aprl
1940,

“R. 1. Love. Superintendent, Flk Island National Park. letter to J. Smart,
Controller. National Parks Burcau, Ottawa. November 26, 1945.
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set at eight animals''. Fxperimental grass sceding was also initiated. but results were poot

Althovzh the winter herd was maintained at eight animals, range condinons did o
improve. In 1939 the park supentendent requasted that DL R. Flook of the Canadian
Wildlife Service conduct an investigation of paddock grazmng conditions™. Flook estinated the
padde k size at 80 ha, with 68 ha available for summer use and 12 ha for wintet use onhy
Overgrazing and aspen regencration were reducing grass production and availabihty blook
therefore recommended that the herd be decreased to i post-calf nerd of siv and a winter hend
of four. The herd was maintained at these devels through to 61, by which tme
paddock had been further reduced to 55 ha™.

In 1961, the Chief of the National Patks Service indicie | 1o the patk superintendent,
D. B. Coombs. that the Banff bison herd was too small for exhibition purposes. 1t was to he
increased to 10 or 12 animals and fed hay as necessary . Coombs complicd, and the herd was
increased to 11 with the introduction of two cows and two calves from Flk Istand Nationil
Park in June, 1962.

The herd was then maintained at 10 to 12 animals.  However, despite feeding, ranpe
conditions continued to deteriorate. In 1968, J. Stclfox, a Canadian Wildlife Service Wildhte
Biologist, suggested the introduction of moose into the paddock 10 temove brush encroaching
on the pasture’*. Some moose werc captured the following winter and introduced 1o the
paddock. However, they did not farc well, and the experiment was abandoned in 1970
(Billyard 1979).

In 1971 the paddock size was again to bc decreased.  The park supernimtendent

requested tha' another range cvaluation be conducted by the Canadian Wildhfe Service™ . A

TH. U. Green, Wildkiic Warden, Banff National Park. Mcmorandum to G. H. W,
Ashley, Chief Park W.-icn, Banff National Park Scptember 14, 1953,

2D P. Flook, Wi'life Biologist, Canadian Wildhfe Scrvice. fetter to G, H 1.
Demps.er, Superinwcndent, Banff National Park. June 2, 1959.

D). B. Coombs, Supcrintendent, Banff National Park. Letier to . Bransted,
Shaunover, Saskaltchewan. March 28, 196].

“ B. 1. M. Strong, Chief, National Parks Service, Ouawa. lctier to . B.
Coombs, Superintendent, Banff National Park. March 28, 1961,

351, . McFarland, Operations Manager, Banff National Park. lLctter 1o R. 1. Hand
and E. B. Cunningham, Warden Service, Banff National Park. August 12, 196%
%S, F. Kun, Superintendent, Banff National Park. l.cuer to G. Scotter, Wildlife
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fanpe studs was carned out by G.oScotter during the summer of 1971 (Scotter 1972). Tne
Buffalo Paddock wav now <0 ha in size with a 32 ha summer pasturc ard an § ha winter
nisture Scotter determined the carrying capacity of the paudock to be five to sizi adult bison
m summer . and one 1o two i anter. He therefore recommended that the herd be decreased
1o five, and fed hay dunne the winter to preves --razing.  Scotter also proposed * ..t the
Battalo Paddock faclity U be remove as there was “little justifi-ation for maintaining a
heson herd m Banff National Park” The herd was subsequently reduced t¢ “ive animals and
£ proposal pat forth o remose e faahits However, the Regional Director. RO P Muhis
recommended  postponement of acility removal. Malis indicated that "the present reasons
(o1 chimmation o, all bulfalo at Banff would meet stiff opposition from all levels of the
public " and should therefore be postponed until a more opportune time such as "when land is
requied for hooway twinmay™ o The facility therefore 1emained, and the herd was
mens aed at an oserwinter population of five to siv animals until 1981, when the plains

bison wete replaced by the present wood bison herd.

Seontd) Biologist Caradien Wildlife Service. June 8, 1a7].
"R P Muabs, Reponal Director, Calgary. Letter o To Ross, Superintendent, Banff
Natonad Park oApn o, 1T



7. RESULTS II.  REVIFW OF BISON MANAGEMENT FACTORN

7.1 Habitat Requirements of Bison

7.1.1 Climate

The continental climate of Banff Nauonal Park is suitable tor bison The o
dgnificant influence of climate on bison, notwithstanding  the mfluence ol chimare o
vegetation. is that of winter weather Prolonged periods of cold temperatuee, wind, and
adverse snow conditions such as deen. dense or crusted snow, have been sdentiticd as
1 jor climatic clements which diread, or mairectIy giect wa tenirg bison.

Bisor have a high tolcrance for cold, attrib ..o pricianly o thar thick ansulatg
pelage (Reynolds er al. 1982).  When compared with three breeds of catthe, the winter pelay
of bison showed a greater weigh., density, and tineness of hair per umit atea. theretn
providing a higher quality insulation (Peters & Slen '964).  Bison can withstand mtense cold
with no apparent discomfort or effect, except for the increased amount ol cnergy required to
maintai. body temperature.  Christopherson er al. (1979) observed that the winia
metabolic rate of bison in still air at -30 ‘C was maintained or reduced. apparently because of
decreased =i sical activity.  However, with the addition of wind 4t -3 C,a Jower thermall,
critical one was reached with a metabolic rate increase from 700 KiZkg 1o 9SO KI17hy  Bison
in Wou ffalo National Park have been obscived by Fuller (1967) 1o carry on notd
aclivities in temperatures as low as -40 ‘C. However, Fuller also not @othat extreme cold
coupled with even moderate winds (over 13 10 16 kph) caused bison to seek shelier

In addition 10 coid temperatures and wind. ~snow has an tnportant et onoe ntenny
bison. Bison have to remove snow frem ground vegetation i order 1o feed, an st e
through snow [1m one foraging locauion 1o e nest. e deprh, donsits, and hardness of
snow are important factors. In gencral terms. ungulate movemant by o be Do b
the undisturbed snow column rcaches chest height forang tie anmal "o ahandon s net il

stride ane bound or wallow. gicatly decreasing energy cffvicre Ty Cary (1497 Tound
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this himit 1o be 65 to 75 ¢m for adult bison and SO to 60 ¢m for calves. Howcever, mixed
herds - Yellowstone National Park regularly forage in snows 60 ¢m deep. while bulls forage
lo 9 um (Houstorn %2) and one Yellowstone herd winters successfully in the Pelican Valley
which has an averape mid-winter snow depth of 109 10 110 ¢m (Meagher 1976).  Fooding by
bison can occul 1o even greater depths inundisturbed snow, and adults in Wood Buffalo
National Park have been observed feeding in depths of snow up to 122 ¢cm (McHugh 1958).

It « not only sne depth i womportant. Snow density and hardness also affect
Lt ol bison 1o forage an travel. Inopowderysoft snow, fecding and movement are
relatively casy. As the snow column settles with ume. or as a result of wind action, snow
denstiy increases (Van Camp 1975, lany & Storr 1977).  The denser snow pack provides
msecure footing 1o 1 g animals and requires a larger cxpenditure of cnergy to remove
dense snow from ground vegetation.  Finally, snow hardness is important. A hardened
upper snow laver, known as "windslsb™, mav result duc te the mechanical action of wind
(Jans & Storr 1977). Al temperatures above [reezing, sunshine can aid the formation of a
h. . crust. as can rain or freezing rain.  The presence of windslab or crust conditions greativ
increases the energy required for animals to travel.  lLarge animals with high foot loadings
(unit body weight/unit hoof arca) such as adult bisor, will break through the crust rather
than walking on the surface, resulting in high encrgy expenditure o possible injury.  The
amount of cnerey tequired to remove snow from ground vegetation s also greatly increased,
and in severe cases, foraging may be completely curtailed.

Bison however, are well adapted to winter foraging 2.d have developed cnergy
efticient methods to Jear snow and travel through snow (Van Camp 1973, Mecagher 1976).
The major method of clearing snow is the head swing, followed by the less energy efficient
pawing when snow conditions become less favorable (Van Camp 1975). Bison fced by
forminy craters as they forage outward. A group of bison feeding this way soon form a
group ctater.  The snow within the group crater becomes compacted, allowing casy movement
and providing 4 place whics can be used for social interactict:, ruminating, resting, and

detecation with relatively jow enerey requirements {0 movement. The disturbed snew of the



group crater soon hardens, making it difficult to return to the area tor feed once 0 has been
foraged over once. Any feeding in an oil crater <ite must utilize pawing  Bion alse
develop a svstem of well-maintained trails for winter use in order to decrease the encipy
expenditure required lo move between feeding arcas (Van Camp 1975).  When moviny
through decp snow. bison travel in a single line, with the lead animal plungimg throweh the
snow 1o create a deep trench through which the others follow (Meagher §4 ). bty
manner, calves and weakened ammals can continue 1o travel inowimter despite pootr snov
conditions. Thus the formation of group craters ar claborate ttanl svstems are elfooin
behavioral methods for reducing the amount of encrgy ¢ pended o oveteone the Tesishaliee
undisturbed snow (Van Camp 1975).

For wintering bison in Banff National Park, both the necessity for shelter From winte
winds anu the existcace of favorable snow depth, density. and hardness mist be considered
Banff National Park occasionally expericaces extreme coud spellsan jowen salless which could
be co. fer winter bicon habitat.  High wind condinons also cvst, especraliy i the
cast-west oriented lower North Saskatchcwan and f.ower Bow River Valleys As
frec-ranging herd, the bison would naturally seck the shelter of “he forests that fine the slopes
of most major vallcys. However, with a confined herd, the enclosed arca must be designad
to include adequate cover from winter stormis.

Adverse snow conditions are Gifficult to deal with and to predict. As mennoned
previously, precipitation varics widely throughout the park.  Ycar-to-year fluctuations e
also quite dramatic, with the maximum enowfall recorded in nuiny docalities beng abont tive
times the lowest (Janz & Storr 1377).  Snowfall also varies with clevistion, provimits to the
continental divide. and valley oricntation. In general, the montane valley bottoms ol the
Lower Bow and North Saskatchewan River Valleys have Jhallower snow depths, but as the
are cast-west vallevs, they are more affected by crusting winds and thaw-{reeze Coddes
associated with midwinter chinook winds.  Some snow course diata are availahle Chanz & Ston
1977), and one-vecar average snow depths of a limited number of biophyacst Foosite

were determined by Holroyd & Van Tighem (1983).  Thoew data can give a gene b lea ol
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snow depths 1o be expected and car therefore be used to identifly suitable Ecosit~ fnr

wintening bison.  However. caution must be exercised as snow depths are greatly affected .
microsine factors and vear-to-vear variation.

The present distribution of wintering clk Banff National Park. can also provide
mformation about winter snow conditions.  Alinough the average chest height of mature
bison has been found to be 19 ¢m shorter than that of clk (Telfer & Kelsall 1979), different
foraging and traveliimg technigues used by bison allow them to winter in arcas with snow
Condittons sinnlar 1o those tolerated by elk. Therefore, the exclusion of elk from an area by
onow Lon Htions should provids an ndication that brson use of the arca may also be hmited.
Comersely, the oceurrence of  wintering clk can be used to predict arcas where snow
conditions would not be a limiting ..ctor for free-ranging bison. With a confined herd, a
dudy 0f snow conditions on the selected sie could be carricd out as necessary and, in any
case, Teeding could beintroduced or increased when snow conditions prevented efficient

foraging

7.1.2 Lopography

in general. the topograpeny of Ba 1t Nation.. Park is su:table for bison. Bison ai.
quick and agile tra ers, capable of moving casily thzough mountainous terrain. They arc
Able and willing to traverse fallen trees and sieep slopes (Meagher 1973), can 1ain speeds of
up to 60 kph in spurts (Fuller 1960, McHugh 1972), and are strong swimmers able to swim
Litge, fast-Towing rivers (Soper 1941, Fuller 1960, Roc 1970, McHugh 1972, Reynolds . al.
1982y, They do not appear 1o be hin ted by altitude (Roe 1970, Meagher 1986), and have
been known to climb high into the Rockies (McHugh 1972). Evidence of past bison  wsence
has been reported from about 3903 m in Colorado, 2897 1o st>4 4 i Wyoming, 3200 m in
Montana (Msagher 19%6) . and in the Upper Subalpine of Banff N itional Park (Holroyvd &
\an Tighem 1983), o Juding tracks sighted at 2107 m in Simpson Pass .Roe 1970). Bison in
e Henry Mountais~ of Utah routinely forage up to clevations of 3260 m and on siopes as

cteep s 07 (re. S0 (Van Vuren 1979). Bison generally travel by the most cfficient routes



and will quickly establish trails 10 do so (McHugh 1958, Revnolds ef al. 198y Bison are
not averse to ascenuing and descendine steep grades of travelling o rough countiv: (Soper
1941, McHugh 195%).  McHugh (1958) described a bison trail over Mary Lake Divide
Yellowstone National Park which was ~o steep that a horse with a nider co 1 negonate it only
by following a scries of switchbacks superimposed upon the bison trail.  David Thompaon
an carly explo: r in Banff National Park. 4 ribed bisen as frequentmy 11 usses ot b
mountains for he fresh grass, water and treedom from fhes. He further commentad th
when they wore found in a narrow place, the bison would take to the rocky hlls andd voap
steep places where they could bateiy stand (Chostensen 1971,

For # free-ranging herd, the ronoro oy o o * National Park would present fow
Afficumies.  In fact, care would have con o avoid assumptions that topoyptaph. il

barriers could easily control bison movem.c .

With : Jisplay herd, topography presents considerations other than those ol
bison mover ock location and design would have to consider topogtaptical
influences on f d road construction, line of sight and, thercfore, visibiity ol brsorn, and

the physical scparation of bison and visitors to prevent hoth bison harassiment aid public

safety hazards.

7.1.3 Forage, cover, and water

Bison arc primariiv graz.:s. Wwith grasses and scees composity the majority of thes
a.t . forbs being see  nally important in some areas b hrowse generally ainadental (Soper
1941 . McHugh 19658, Holsworth 1960a, 1960b, Fuller 192, Mearher 19730 Banfield 1974,
Po- ner al. 1974, \an Camp 1975, Cairns 1970, Reynolds 1976, Revnolds er al. 1976, teliae
& Cairns 1979, Van Vuren 1979, Cairns & Telfer 190, Revnolds er al. 1982 Measpher 19-0)
A study of bison on "he short grass plains in northeastern Colorzdo identficd o dict primanh
of gracee< in all scasons (Reynolds ef al. 1982). Howcever, studies 1 the montane habitat -
Yellowstone National Park (Meagher 1973) and the borcal forest Rabiat of the Shve b

Lowlands (Reynolds 1976, Reynolds er al. 1978), found th: scives comphsed the Hiphest
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proportion o' mson diets 1n-all scasons, while grasses werc seeon’  Research from Woed
Buf 0o Nanonal Park has identficd sedge as the staple food ali vear (Fuller 1902). or
e gred seasonar us. Of grass i summer and sedges nowinter (S0per 1451).  1lk Island
Nanonal Paak stadies have also ovhibited this scasonal scdge/grass use trend (Holsworth
f960h. Van Came "7 Although generally of nunor importance, browse, in paiiicular
Arllow dix spoy . has bees teported 1o be ©onagor food source in some arcas where grasses
ad sedpes aie o banats scasonally oo veat round (Revnolds e al. 1982, Waggoner &
Hinhes 198t Bie wil! occasionally forage in chest-deep watat for craergent vege'u on, 1N
Somanner siilar o C G0 toose (Reyvnoids ef ao 1982)0 Inaddin e M (i)
reported thit brson fead onaspen and lodgepole pine hark. but only rarcly, 1n severe wintcrs.

Habit o sclection by bison appea~ to he governed by their pre..rence for graminoids
and therr hieh abwolite encrgy teas oo Studies have shown that oo actively select
open prasshand arcas and Jow hong stdre swales and weniands (Meagher 1973, Cairns 1976,
bonolds 1o Revnobds er al 167 Tedes & Cairns 1979, Carrns & Telfer 1980, Popp 1981,
Nothind T9d) 0 Adjacent forest cover can improve the habitat by providing shade, shelter

[rom stors, esaape tom nsedts and other disturbances, cover for resting, ruminating, and

gavel. oot b adimye et forage under opy in summer or 1N winter when snow
conditions o the open prec . foraving (Soper McHupe 8, buller 1962, Meagher
1973, Meaphe 1978 K woldser o 12 Meagher 1980).

The nutiient requitements of bionare not well & aented. o be ussumed, for

most purposes, to be similar to those of cattle.  Fatensve stdies o beet cattle nutrition
have 1esulted in the creation of handbooks such as The Nutrient Requiiements of Beet Catue
(National Rescarch Councit 1984) which supply prediction equations and tables 10 esumalte
net energy, protein, mineral and water requirements for beel cattle in the various stages of
production.  No such references st wpedifically for bison.  Studies have reported the
quantty ef fece ngestod by bison as bo e 7.4 ke see hay/day (Hawlev et al. 1981b), or a
mear dath dr -matter intake of 1.6% {Hawlev er 1981a) 10 1.7% (Norland er al. 1985)

of body weight. or 0,009 kg/hg body weight/day on sedge and 0.001 kg/kg body weight/day



on grass (Ricrmond er 1977).  The quanty of feed required by bison has been cvamined
throvugh studies comparing the relat. ¢ digestion 67 Ferages by bison and cattle  Hwt aahty
forages were simiiarly digested by bison and cattle (Poner al 1974, Richmond er w00 )
Howctor, the digestion of fow guinty forages, with low protan and high fibie content wae

significantly greater in bison that in cale Prten el al. 1973, Riwchmond o7 af 1977 Hawios

er al. 19814, Hawley er al 1981b).  Tho reason tor the greatet ability ol brson to dy A
guahty 197008 Is unknown, but may be related o anmima speaes differences .
ceeveling or pass 2¢ rates (Revnolds ¢ al. ).

Thaiclore, with pros snoc o fees the arrent eges ments o) bisor st !

on those of beef cattle. taking into account the greater ability of bison to digest poor quad,
feed. Jennings and Hebbring (1983) recommer v Do of stocking rates cquivalent 1o those
for vattle. as the greater effiaenc, of bison yraang allows for a buitt an birter Stoching
rates can also be determinec v using a-crage torge mtahe vatues for bisor stinuate ol
forage productivity nd an average bison weight bascd on the oo sen dass coniposition ol
the herd.

Bison require water or snow on a daily basis.  They prefer open water 1o snow and
will breuk ice 1o reach it {“McHugh 1958, Jennings & Hebbring 1983). However., they wan
survive on snow. as evidenced by free-ranging herds, which do not alwanvs have aceess 1o open
water or breakable » ' by captive herds such as those at Riding Mountan and Priace
Albert National Par: Rocky Mountzin House National Hhstoric Park, which ren
GIOW ONce summer wal.  sources are frozen. Bison show no aversion to brackish, stiprand
water (McHugh 1658).  However, there s ne shortage ol fresh water in Barth Nanional
Park.

In general tern s the forage, cover, and water resourees of Banfi ~Natonsl Park conld
provide suitable habitat for free-ranging or confined Feon. For ova and water are
readily available 1o free-ianging bison. The selection ¢f a redocation site tor o condied herd
could casily incorporatc adequate cover and must provide for a » nma water sonace. The

open crasslands and scdge fens required by foraging bison arc somewbat more htmy
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However, suitable vegetation tvpes and Feosites do exist as described more fully in Section 8.

7.2 Fifects of Bison on Favironment

~1
t

1 Impacts on soil and vegetation
The promary ampacts of bison nosoil and vegetation result from groing, wallowin,
Lee tabbine and the ceation and mamtenanee oo truls (Soper 1941 McHugh 1958, 1972,
ol ef al 19s)) . As dong as the carrying ¢cpacity of the range is not exceeded. the
(e o e Cng per se ale essetitiall Tho same an vt othier gt Howeeras
bison prefer sedges  navatlable, ther introduction to an drea may osuli 1n heavier use of
bow eng swales anc sclpe bottoms. Bison are also better ablc 10 obtain snow-covered
md vepctation and o may increase wanter use of some grasslands.  Finally. they require
ote fowage pet animal and so may b e more impact per animal than other ungulates.
Wallowmg by bison results indipressions of bare carth which may be subject to wind
and water crosion, espedially when located on hilisides (McHugh 1958, Mcagher 1973).
Wollowing usialv occurs in dry sites, but wer muddy wallows may be used (Reynolds er al.
i932)  Wallows may be used for a single ~ason enly and allowed to revegetate, or for
vorer ons where cor tinnoas ise by bison prevents regrowth of vegetation.
Mature trees. saphings. and shrubs can be damaged by horning, rubbing, and thrashing
by bisor during the tut and «t other times (Soper 941, McHugh 195¥, Revnolds et al. 1982).
e reas of Yellowstone National Patk. McHugh (1958) estimated that as many of 51%
of the tiees 1 lodgepole pine stands had been horned by “he damage caused by
horiny and rubbimg vanes from incidental bark damage to comjn. v stripping of the bark and
yitdhuy of the tree Thrashing and aprooting of younger stands can prevent forest ingrowth
AU meadow cdees and thus contribute to the maintenance of grassiands (Mcagher 1973,
Rovnolds er o/ 1982).
Finally, well ised bison trails which are located In wet areas OT on steep, unstable

v eant be the canse of serious crosion and washouts (Soper 1941)  Trails on hillsides can
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serve as drainage channels, effectively lowering the water table in uplnd  areas and
wubsequently causing a hanee an the vegetation (Revnolds er al. 19820 Arcas aronnd watet
hoiw - or stream crossings an he kept completehy ovoid of vegetaton throngh o ated
rrampling (Soper 1941)

The extent of these mmpacts on soils and sepctation e Bantt Nattonal Park wou'd
deprud largely on bison density in both the free-ranging and confined situations. W
free-tangimg herd, the impacts would hkely be similar o those of the mistoncal boow
population. Impacts would generalty be disperseds hewever, some wallowiny hormiy
subt,ny could he concentrated meoaroe cood forage water o v als e
confined situatie . relocation site selection and paddock construction should avord arcas W

unstable or erosion-prone slopes.

7.2.2 Interspecific relations

“he degree ond nature of bison intcraction with othel witdiife speaies i Bantd
National Park would depend on the management alternative chosen. Fhe oppodtumny '
interaction would be greatest for  rec-ranging bison herd. moderate for hod endlosed ma
paddock which allowed access i other ungulates, and minimal for a scourely « ned hernd.
Although all park species could poteniially be affected. the most significant mipacts would he
those on ungulates and predators.

1 would compete for space and common resources with all unguiate species i the
park including clk, deer, moosc (Alces alces), sheep, goats. and canbou.  Howover,
interepecific competition would be minimized by differences in habirat use and food habits
As dictated by these factors, and by resource availabihty . the most signilicant competinion
would occur between elk and bison, particu'ari. for limied winter mge. W o _ason
and clk successfully coexist in other arcas incuding Yellowstone and Pl fslant National
Parks, and the National Bison Rangc. i the montanc habitat of Ydliowstone National Park,
bison appeared 1o be more restricted than clk to highly productive wet mcadows (Houto,

1982). The bison were able to forage in the deeper snow of these arcas while obramng a
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large quantity of food. In the boreal Lorest -aspen-meadows habitat of Elk 1<l National
Park . although ¢lk and bison used simil - iats, competition for fond was minimal as 64%
of the elk dict was composed of brow v« compared to 1% fc bison (Cairns 1976, Telfer and
Cairns 1979, Carrns and Telfer 19a0). On the National Bison Range, clk and bison dicts
cocrlapped. but bison avoided the steeper slopes frequented by clk. thereby reducing
competiion (McCullough 1980).

amilar Tactors would contribute 1o cnhancdng the coenistence of bison and clk i
Bionfl Nanonal Park.  While competition. would be intensified by the limited extent of
ylasebind tabiat et the relare v dow mroportion o' hrowse onothe diet of Banff ek,
would be decreased by the preater use of low-lying sedge fens and arcas of deeper snows by
bison.  The carrying capacity of the grasslanus for etk w wuld urdoubtably decrease.  The
extent to which this wou'd occur would depend upon the actual partitioning of resou. - tha
occntied between the species, and o the size and distnibution of ¢ bison herd.

A Jesser degree of compa ~ould cxaist between moose and bison for wetland and
Jhrubland resources.  The relatively small p- . of <hrubs in the dict of bison, and
sedges in the dict of moose, would minimize thi. «o...petition.  Winter habitat usz would also
differ as moose are able 10 winter in areas with snow opths that would precude v ntering
by bisot, exeept For occasional bulls.

he interaction of bison with other ungulates car o forms other than competition
[01 comtmon resources.  Bison are at the top of the interspecific domiance hierarchy for
unpulates, and will displace or cven attack other animals (McHugh 1958 Holsworth 1960b).
Fncounters have been observed primarily in confined or feed lot situations.  McHugh (1958)
oheenved bison o Jackson Hole Wildlife Park charge and kill clk. pronghorn, and moose
calves Bion regalarhy Gisplaced elk from feed hay during the winter and chased clk, at a
Cast walh, during grazing in the summer.  Any aggression by bison. including calves as young
A one month, could displace even the largest elk. However, on rarc occasions, five and six
por SN werved 1o be dorananl over non-aggressive bison cows or ycarlings at the

edyc 1w her Despite these examples, bison generally are indifferent to the presence of



other ungulates and will forage within 10 m of other animals.  Inoaddibon, the well
maintained winter trails of bison can be of use to other ungulates and sl mammals moviny
in decp snows, and clk have been observed successfully foragimg in deep < by tecdiy
abandoncd bison craters

Bison provide a food source for their predators, as well as o large pronn ol
wcavengers.  Wolves are the primary predator of bison, with predatior by grizzhv boas €
arctos) occutring occasionally as discussed mn Section 7.3.3.0 (Predatnon)

The ulumate interspeaific infl nees of bison in Bantf National Park would depend on
the method of managemoen: A herd confined inan area with no aceess to other unypet
would hav. Litle fmpact except for the effect of the paddock on anmal movement patterns
and the . Iusion of ungulates from the range.  If bison were confined in a paddock that
allowed - _ess o other ungulates, the opportuniy for speaies mteraction would moreas
The effect of ungulate foraging on tange conditions and carnving capaci tor bison wonkd
have to be monitored.  Supplemental feeding of bison could attract odier ungudates 1o ihe
area and create opportunities for aggressive nterspecilic encounters.  Fhe provision ol cveess
feed would have to be avorded in order to prevent its consumption by orher unpuliates o
the bison had finishzd feeding.  Confined bison would be vulnere e i predation. 4 concern
which would affect the choice of location for a paddock. 1f bison wer muanage: s
frec-ranging herd, they would compete with clk and moose as previoushy discusse It
extent to which this con petition would be acceptable depends on the managemer: yotls set
for cach species.  The introduction of free-ranging bison would nrovide an additional sourc
of prey for wolves and griz/ly bears, and an additional source of tood for scavenpers The
impact of this introduction on ;icdator populations would depend on the nunbers of bron

mtroduced and the eventual size and distribution of the herd.
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7.3 Herd Management Considerations

7.3.1 Herding hehavior and movements

Hison are greganious, with only the occasion. ader but, - rending ar wth of * me
Aone.  Bison herds separate into two disunct group Lypes. cow ot mixe .nd bull
groups (McHuyph 1958, Fuller 1960, Shackleton 196k, Petersbure o0 v Pap . Reynolds
ef gl 1982, Rutherg 1984, Mcagher 1986). The cow o1 mned groups oor cows, calves,
vearhngs, two and three vear old males, and the occasior  mature b’ WoETOUp C e I8
catnblo with groups of S0 1o 260 observed i open grassland hab:ad groups ~ually of

less than 30 observed in forested habitat (McHugh 1958, Fuller 196U, Shackleton 1968, Van
Vuren 1979, Popp 1951, Rutberg 1984).  The bull groups are formed largely by bulls four
. of older with some three vear olds, and the occasional two year old.  Bull gronp size is
generalivc smatler. ranging from loue and paired buils, to groups of 15 to 2v in open habilat
(McHugh 195%, Fuller 1960, Shackleton 1964, Peteisbury 1973, Popp 1981). During the rut,
a4 third group type, the breeding group, forms when tulls temporarily join one or more cCow
groups mined together.  These groups can contain over 400 hundred animals, depending on
the size or the base proups (McHugh 1958, Lott 1974, Popp 1981).

Gro.  cohesiveness is generally higher in cow groups than .~ .u'l groups McHugh
195y, Shackleton 1968) Cow groups move as a unit, with the movement being initiated and
directed by ndure females.  This direction of movement by cows is also rtetained in the
brecding groups (McHugh 1958 1972, Louw 1974).  Bull groups are usually led by the older
bulls (Petcrsburg 1973), but cohesion iy low an! solitary or small groups of bulls mayv splinter
oft and remain alone for a time or jomn another bull group.

In summer, dailv moverments between foraging sites are common.  Studies have
<hown average dailv movements of 1.65 km in Theodore Rooscvelt National Park. North
Dakota (Neond 284y, 28 kmor o oestal serub-grassland on Santa Catalina Island (1ot &
Minta 1953 and Y~ «m .0 a montane valley of Yellowstone Nauonal Park (McHugn 1958).

These summes range movements are influenced by seasonal vegetation changes, interspersion



and sizc of forage sites, the rut, and the presence of large numbers of biting nsects (Meayhes
1973). Bison cows move within overlapping home ranges.  The size ol ther o ranges
appearts to be influenced by P!~ t productivity and environmental homogenerty - as well as in
the size of the preserve (Lot Y. Minta 1983, Var Vuren 1983).  Bison cows studicd an rhe
Henry Mountains of Utah (Van Vuren 1979, 1983) and on Santa Catahina Island F ote &
Minta 1983). had average home range s.es of 52 and 56 square kilometers, respectineiy

Bison often migrate annually from summer to winter ranye and back apamn dhe
migration may be directional, altitudinal, or both. The move may be in response 1o foran
i (ility and nutritional qualits, macroclimatic and mictochimatic varition, open wat o
shelter, and insect harassment (Reynolds er ol 1982). Altitudinal movements to lowlad
winter range in fall and to higher summer range in SPring are (uile common i mountamons
arcas (Mcagher 1973).  Bison have been observed to mugrate distances of about 14 to 40 kin
in montane habitat (Mctiugh 195%), and as much as about 40 hm boreal Torest pathland
habitat (Soper 1941). In montanc arcas ol Ycllowstone National Park, brson travel oy
well-defined travel routes from clevations of 1828 10 3649 m (Mcagher 1973).

The management of a free-ranging herd in Banff National Paik must take anito
account these movenients. A previously mentioned, few topographical barncrs deter bison
movenients and, as the population increases, bison will caplore new areas and contmue to
expand their home ranges (Mcagher pers.omm. 19%6).  The major vallevs of  Banll
National Park 11 .hich bison would be likely to winter lead cast, out ol the patk and onto
Alberta provincial land.  Bison released in the park can be expected 1o eventualty ¢ not
immediately, venturc out of the park and onto these provinaal lands. Fooill arcas
adjacent to the park. such as Kootenay Plains. were histonic wintering ranges for brson. I
bison were 10 be managed as a free-ranging herd in the park, agreements would have to be
rcached with the provincial government and with privaic landov et afteaed . e ol
concern include protection and/or hunting of bison, monitoring ol nvestock die e sach e
brucellosis, mitigation of bison competition with clk and horses for winter tanpe, ant!

provision of compensation for bison damage to agricultural lande, crops, or facihines
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7.3.2 Ontogeny and reproduction

Bison calves are born in spring. with the calving scason generally extending trom
mid- April through May and early June, depending on the timing of the rut the previous 1all
The gestation period for bison is nine to nine and onc-halfl months long {Keynolds o al
1982) and has been estimated at 285 davs (Haugen 1974). Twin births occur but are e
(McHugh 1958, Fuller 1962, Roc 1970, Haugen 1974, Revnolds e af. 198 Meaghor 1900
The primary sex ratio usually is shghtly in favor of males (McHugh 1958, Fuller 1ue?
Meagher 1973, Haugen 1974, Reynolds er al. 1982).

Bison calves may weigh 15 1o 25 kg at birth (Rutberg 1954), and increase to 135 o
180 kg oy cight to nine months (Mcagher 1973).  Newborn calves are bright reddish tan to
orange, but begin to darken at about two and onc-half mont.:, attaining a uniform dark
coloring, by four months (Engethard 1470, McHugh 1972, Mecaghot 1950).  There s hittle
difference in appearance betwe-n sexes at hirth.  However, males tend 1o develop slightly
larger body size, larger hump, and longer, morc conical horns by the cnd of the first year
(Engethard 1970). Bison calves are precocious, standing and nursing within an hour ol birth
(Engelhard 1970). They remain close to their mothers for the firsi week, but by onc month
tend to gather in calf subgroups to rest und play. They continue to return 1o their dams to
suckle and during major herd movements (kngelhard 1970).  Calves are nursed for at least
seven to cight months (McHugh 1958), and arc usually weaned by the end of the first vear
(McHugh 1958, Egerton 1962, Engeihard 1970, Van Vuren 1979).

Female bison attain physical ma urity carlicr than males.  Studies suggest cows attain
maximum weight at three vears (Halloran 1968) and full horn curvature by three to five vears
(McHugh 1958). McHugh (1958) obscrved bulls to attain near raaaimum mass by five or six
years with small yearly inciements in growth in the following few years.  Other studies have
suggested that bulls attain maximum mass at 10 to 12 years (Halloran 196%), and mat. re horn
curve and thickness bv seven to eight vears (Fuller 1959).  In wild herds, the onsct of old ape
occurs at 12 to 15 vears, with few animals surviving longer than 20 ycars (Fulicr 1962

Meagher 1973). In captivity, the lifc-span increases, and animals have heen known to hve
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up to 40 vears (McHugh 1958).

Sexes are dimorphic with males generally being larger and stouter, with longer hair on
their head, neck, and chaps, and stouter. more ¢venly curving hormns (Meagher 1986). A
plains bison bull can weigh close 1o 1000 kg and stand almost two meters at the shoulder.
The smaller females can weigh up to 600 kg, with a shoulder height of about 1.6 meters
(1.hic¥).

Although a few female bison first conceive as vearlings, svaual maturity is more
commonly attained at two to four years of age (Fuller 1962. Halloran 1968, Mcagher 1973,
Lott 1974, Reynolds e afl. 1982). Similarly, some males show sperm in the epididymis as
yearlings with most being sexually mature by age three (Fuller 1962). However, because of
herd social structure, males usuallv do not breed until age six (McHugh 1958, Lott 1974,
Mcagher 1980).

The breeding season generally occurs between July and October (Soper 1941, McHugh
195%. Fuller 1962, Mcagher 1973, Banfield 1974, Rcynolds et al. 1982, Meagher 1986).
Actual breeding however, is more strongly scasonal and va~ies from herd to herd. This
variability in rut may be related to variation in climate, photoperiod, habitat, population
density, and genetic expression (Reynolds et al. 1982).  As a result of the wide variability in
timing of the rut, it s difficult 10 predict the breeding scason and subsequent calving period
of bison in Banff National Park. Based on an average gestation period of 285 days, and the
first observaticn of cach new calf in 1986 (May 9, 18, 26, and August 13), the breeding
season of the sanff National Park herd in 1985 was July 29 10 November 2. The major
breeding occurred in the first two weeks of August. However, one cow was bred late, at the
start of November, 1985,

The tut is chatacterized by increased group size as cow groups mix and are joined by
bulls. Sezual and agonistic behavior by rutting bulls is intense and occurs throughout the day
and night with periods of increased activity in carly morning and evening. The activities or
rutting bull bison have been described by various authors including McHugh (1958), Fuller

(1960). Fgerton (1962), Shackleton (1968). Herrig & Haugen (1969), Meagher (1973).



Table §. Body size and weight fcr adult plains bison.

Sex Total Tail Hind Height at Weight
Length Length Foot Shoulder
(cm) (cm) (cm) (cm) (kg)
Male 304-380 33-91 58-68 167-186 544-907
Female 213-318 30-51 50-53 152-157 318-545

(after Meagher 1986)
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Petersburg (1973), and Lottt (1974).  Scxual behavior by bulls includes the sexual
mvestigation, tending, and breeding of cows.  The tending bond is the basic kreeding pattern
of bion. A temporary monogamous relationship exists in which the bull sexually isolates the
cow . The tending bond may last from a few seconds 1o several davs depending on the sexual
tecepivity of the cow and the ability of the bull to maintain dominance over the cow and
vl commpetg bulls. Agonistic behavior, characterized by roaring, wallowing, horning,
threat postuiing, and fighting, occurs to establish the dominance required for tending and
subscquent breeding of cows.  Bull bison also show clevated aggression toward vchicles and
people during the rut (Herrig & Hauagen 1969, Petersburg 1973). Following the rut, the bulls
separate from the mined herds to form bull groups or remain alone for the winter.

Pregnancy rates vary according to age, with the maximum productivity occurring in
animals between age three and the onset of old age (Fuller 1962). The incidence of
pregnancy dechines gradually after cows reach 12 years, and markedly after 24, although 40
vear old cows have been observed with calves  (McHugh 1958). Observed
pregnancy/calf -production rates indicate that, in [rec-ranging herds, cows normally produce
two calves every three years (Table 9).

During the calving scason, subgroups of pregnant cows and cows with new calves may
form within or separate from the main cow groups. Cows may leave the herd for one or
more days to calve, or remain within it (McHugh 1958, Fgerton 1962, Engelhard 1970). This
mav be influenced by the availability of cover habitat and the presence of predators. Cows
maintain Jose contact with their calves for the first week or two after which the calf may
begin to spend time with other calves.  However, the cow-calf bond remains strong and
cohesion is sufficient to identify pairs for up to one year (McHugh 1958). Cows aggressively
detend their calves tfrom perceived danger, and cow groups are gencrally less approachable

when voung calves are present (Soper 1941, McHugh 1958, Engelhard 1970).



Table 9. Pregnancy/calf-production rates observed for four free-ranging bison hends,

Pregnancy/Calf-
Production Rate
for Adult Cows

67%
67%
60 calves

/100 cows

61 calves
/100 cows

Location
of Herd

Wood Buffalo Nat. Park

Yellowstone Nat. Park

Henry Mountains, Utah

Mackenzie Bison Sanct.

Source

Fuller 1962

Meagher pers.
comm, 1986
van Vuren 1979

Wood Bison
Recov. Team 1987
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7.3.3 Mortality factors

7.3.3.1 Scvere winter weather

Severe winter weather has been identified as a major facter affecting populations
of free-ranging bison in YcHowstone (Mecagher 1973, 1976) and Wood Buffalo (Fuller
tun2) Nanonal Parks  Historical accounts pomt 1o severe winter conditions as a somree
of major dic-of s (Soper 1941, Fuiler 1962, Roce 1970, Darv 1974, Revnolds et al. 1982).
and winterkill mav have contributed to the overall decrease of bison in the late 1800s
(Holroyd & Van Tighem 1983).  Winterkill results from a combination of wecather
factors. reduced Torage availability, and physiological condition of individual animals
(Mcagher 1976).  Althcugh scvere winter weather is an unpredictabic source of
mortality, winterkill is a2 major population regulaung factor in Yellowstone National Park
and has been found to occur to some cxtent cvery vear (Meagher 1973). By way of
cvample, mortality Tor the winter of 1981-82 was approximately 25% of the Yellowstone
population, 40% yearlings, 14% unknown, and 46% cqually old and maturc of both scxes
(Mcagher pers. comm. 1956™).  Winterkill would similarly be an important source of

mortality for free-ranging bison in Banff National Park.

7.3.3.) Predaton

Predation is another cause of bison mortality.  Wolves (Canis lupus) are
comnetent predators of free-ranging bison (Soper 1941, 1942, McHugh 1958, Fuller 1960,
1962, OQosenbrug & Carbyn 1985) and circumstances have suggested occasional predation
on bison calves and adults by grizzly bears (Ursus arctos) (McHugh 1958, Mcagher 1973).
While wolf predation can be significant, studies indicate that predation alone is not a
major population controlling factor. A decline in the Slave River Lowlands, Northwest
Territories herd beginning in the carly 1970s, was at first attributed 10 wolf predation.
However, a study in 1976-77 showed that, while wolf predation accounted for about 31%

of the adult and subadult mortality and approximately 27% of calf mortality, hunting

“Dr.Marny Meagher, Rescarch Biologist, Yellowstone National Park, Montana
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accounted for an additional 39% of the adult and subadult mortahty (Van Camp 197)
Despite a wolf control program during the winters of 1977-79 and a reduction w hunning,
the population continued to decrease. A study in Wood Bultalo National Park
(Oosenbrug & Carbyvn 1985) indicated that wolves were responsible tor M8% of 4~
annual mortality rate for calves and 32% of a 9% annual mortahty rate for adult tison
Desprie these high mortality figures, the authorns daiiiicd Gon cadl piondisction

single most important factor currenidy influencing the status of the bison ol Woor
Buffalo National Park.

The small wolf populat’on in Bauff National Park would Tikeh have no
appreciable effect on a large frec-ranging herd. This is *he case ' Yellowstone National
Park where wolves are rare and do not travel in packs (Mceagher 1973) 0 However, it s
possible that with increased numbers and pack formation, wolves could have considerable
impact on a small or confined herd in Banff National Park.  This would depend uporn
the location of the bison heid and the availability of alternate prey speaes.  Grizzhy
predation would be incidental for frec-ranging bison but must be considered o the

selection of possible relocation s tes.

7.3.3.3 Discasc

Anthrax, tubercilosis. and brucellosis are three important discases of - bison
Sporadic anthrax (Bacillus anthracis) outbreaks have caused appreciable motiality n
herds from the Northwest Territorics and Wood Buffalo Natonal Park.  Between 1962
and 1978. the dcath of at least 1086 animals in these arcas was attnbated to anthira
(Choquette er al. 1972, Revnolds et al. 1 +2).  However anthray does notappeat 1o be
a major factor in the population dynamics of these northern herds (Bison Discase Task
Force 1988). The risk of further outbreaks remains, s anthray spores have contimucd 10
conlaminate and persist in the soils and water of northern Caniadis (Resnolds et ul
1982).

Tuberculosis is a chronic. infectious disease, caused 1n bison by Mycobucterum

bovis. It is present in Wood Buffalo National Park and the Skave Rover Foalonde, i
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e been cradicated from Flk fsland National Park since 1971 (Reynolds er al. 1982), and
has nevet been detected in Ycellowstone Natonal Park (Mcagher 1973). Testing in Wood
Bulfalo Natonal Park from 1950 to 1974 showed an average tuberculosts infection rate of
0% (range 19 16 S6%) (Broughton 1987).  In the Slave River 1ovlands, tubcrculosis
Il non tates vaned from 28 1o 40% i tes's lone between 1964 and 1974 (Broughton
Tor ™) Iote ae known about the eftears of wiberculosis on bison populations.
Howcever, Broughton (1987) cestimates that tuberculosis in the Slave River lLowlands
probably causes at least a 15% loss of productive capacity in terms of factors such as feed
clhaency . weight gain and milk production.  Ina 1952-56 study at Hay Camp, Wood
Buffalo Nanonal Park. Fuller (1962) estimated that adult mortality caused by
tuberculosis may have been 4 10 6%.  The incidence of tuberculosis in the herd was 40%
4t that ume.  Later testing of the Claire lake herd showed reduced incidence of

tubercosts (14.5%, 19.1%, and 13.58% incidence in 1957-59, respectively) (Choguctte

el al. 19t 1), but no estimates of the impa o mortality were made. Tubcrculosis
Jid not appear to affect the productivity o v v infected herd ai P ""alo National
Park . Wainwright, Alberta, and i's overall importance as a  .on » . for

free- ranging herds remains unclear (Revnolds ef al. 1982, Mcagher 1986).

Brucellosis is an infectious discase caused in bison by the bacteria Brucella
abortus. 1t has been nearhy climinated from confined bison herds. Howover, it stiil
persists n the free-ranging bison of northern Canada and Yellowstone National Park
(Revnolds er al. 1982) . Brucellosis testing of these free-ranging herds has shown
mfection rates from 6 to 6%, varving widely between vears and between subpopulations
(Meagher 1973, Choquettc er al. 1978). Testing in Wood Buffalo National Park from
1950 10 1974 « wowed an average brucellosis infection rate of 30% (range 6 to 62%), while
the average infection rate m the Slave River Lowlands between 1964 and 1974 was 38%
{ Broughton 1987).

Brucellosis is of partic Ja- importance as it is a serious disease of cattle. In

cattic. brucellosis causes  abortion, temporary  sterility, frequent returns 1o service,
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metritis. and lowered milk production (Choquetie er al 1978). Recont tesearch has
shown that, under cxperimental conditions, brucellosis canses simlar cHiedts an bison
(Bison Discase Task Force 198%).  Slaughicr studies conducted Fih Ishind and Wood
Buffalo National Parks i the 1950s adentified a reduced productivaty which quthors
indicated mav have been attributable to brucctiosis-caused abortions (Corner & Cotnell
195%. Fuller 1962).  1n the long term, bruccHosts may have simbicatith e
reproductive capacity of the Wood Buffalo National Park and Skave Rover Towhamds o
(Broughtor, 1987).  However, studies in Ycllowstone National Park, where the madenos
of brucellosis was over 50% n some subpopulations, concluded that brucctoss there had
little effect, if any. on herd productivity (Meagher 1973). As bison seldom show chimcal
signs of brucellosis infection, it has been postulated that they may hanve acquired a
natural immunity to the disease as an cvolutionary response to the presence of B, aborius
(Mcagher 1973, McCorquodale & DiGiacomo 1985).

The most common mode of brucellosis transmission is through oral contact with
aborted fetuses and placentas (Witter 1981, McCorquodale & InGuacomo 19%9%) [ his
occurs on winteriag and calving grounds where feed and water may subsequently becormnie
comaminated. The discase can also be spread by venereal contact,  bloodsucking
parasites, and ingestion of edible tissues or contaminated milk. Brucclosis can be
transmitted from bison to cattle (Bison Discase Task Force 19%84). and the presence of
brucellosis in the free-ranging bison herds of northern Canada and Ycllowstone National
Park has caused and continues 10 causc concern among hivestock producers and vanous
agricultural agencies.  In the carly 19705, Yellowstone National Park was called upon to
cradicate brucellosis from its bison, a task that would necessitate the chninatnion of
almost the entire herd (Mcagher 1974).  In response 1o this concern, Ycllowsione
instituted a boundary control program to ensurc no contact of biron and domestic stoc b
However. in recent vears, bison have begun to return to their histonce range, inchuding a
wintering arca near Gardiner, Montana, north of the rark. Asa result, coneern over the

spread of bruccllosis 1o domestic livestock has once again arisen (Mcigher pere comm
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19nt)  Tikewise in Canada, a dose look s currently being taken at the incidence of
disease 1in northern hison herds and it imphications for furure management. In 1986, the
Bivon Discase Task Force was estabhshed 1o prepare an cvaluation of the problem of
bruccliosis and tuberculosis m bison i northern Cenada. Concerns included the possible
covend of these discises 1o Inestock - other wildiife including the threatened wood bison,
and nn. A number of management ontions have been put forth by the Task Foree for
review and action by the Bron Iiscase Steering Committee and the various agencies
imvolved (Bison Discase Task Foree 1988,

bor bieon n Banff National Park, the mamtenance and introduction of
disease - free stock should ensure that the spread of disease does not become a problem.
However, there are no guarantees, as diseases may be introduced 1o the bison by domestic
Jock, other wild angulates, sects, predators and scavengers.  If free-ranging bison
were 10 be anrected with a discase such as brucellosis. the control of herd movement

outside park boundaries would become importiant.

7.3.3 4 Other diseases and parasites

Biscn are host to many species of cctoparasites and endoparasites.  The effects
of parasitism can ranye from minimal irritation o acute ar chronic discase resulting in
death (Revnolds er af. 1982).  While the effects on wild herds are minimal (Meagher
1956). confinement and on-ground feeding may enhance occurrence.  Bison producers
use a vancty of livestock methods to treat bison for gastrointestinal nematodes,
lungworms, and flukes (Jennings & Hebbring 1983). Fly problems can be reduced by
teeding insecticides mived m mineral supplements or by spreading isecticides in wallows.

Bison suffer from a range of other pathological conditions, but they are generally
of imadental occurrence and do not seriously affect mortality rates in bison populations
(Revnolds er al. 1982).  Some bison producers vaccinate against discases such as
colostridium and leptospyrosis, and occasionally treat conditions such as pink-cyve and

hoofrot (Jennings & Hebbring 1983).
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A certain number of bison mortahties can be attributed o acadents S ocudenaad
drowning can occur dunmg the crossmg of rotten e, flooding tvers, o by bee tappad
during abnormal spring  flooding  (Revnolds e al. 1982) These occuttamees o
ometimes myolve hundreds of anmals and result i considerable mortaline (Fubiey foes
Roce 1970) Forest fires 1 northern bison tanges 1arely cause appiecable Loent
(Soper 194t Fulier 1962). However. prane wildhires an the past have decnated o
herds (Roe 1970).

An additional cause of mortality for free-rangme tison i Rantt Nanonal Pare
could be bison-vehicle cothsions along raiiways and roadwass. A few bison fatahinies
resulting from vehicles have occurred in northern Canadian herds and Yellowstone
National Park (Fuller 1962, Revnolus er al. 1982, Meagher pers. comm. 1986) In
Yellowatone National Park. about two bison-vehide acudents occur cach vear, cansed
largely by drivers faruliar with the roads, driving a speeds too Last tor pood visthility
(Meagher pers. comm. 1986). Ia Jasper National Park, oo ol the ammals from e
failed wood bison re-introduction in 1978 were killed by trns and one by ttuchk
(Holrovd & Van Tighem 19k3) Although fending of the twinned  Trans Canada
Highway in Banff National park has reduced wildhife-vehide colhsions, iadents sull

occur along unfenced roadways and the railway.

7.3.4 Population structure and growth

The age-sex class distributions of five bror herds are shown e Table 10 Ihe
population structures of the frec-ranging herds only approyimate those that wont b b found
under natural population regulation, as at the time of studies, ali toar herds were mflaenced
by either slaughter or hunting for population control and ronagemen fhe popubinor,
structure of the National Bison Range herd provides an exatipi of a fivtd that s mananed o
maintain a healthy, vigorous population and provide a suntable e and son Caes i non

for visitor vicwing. In a stable population the proportion of calves o th b i R



Table O

*Herd

WBNP
YNP
UTAH

NBR

SRL

9}

Age sav ddass distibunion for five bison herds
(%) (%) (%) (%) (%)
Calves Yearlings 2-3 Year Adult Adult
Olds Females Males
16 9 15 39 21
22 17 16 28 16
21 13 no data 36 30
(%) (%) (%) (%)
2yr 3yr 4-10yr +10yr
25 15 10-15 10 25-30 <1l¢
(57 fem:43 male)
(%) (%) (%) (%)
Subad. Subad. Adult Adult
Females Males Females Males
19.7 3.7 0.7 2.4 55.7 17.6

*l.,ocation of herd, management at time of study, and source.

W3NP: Wood Buffalo National Park
Free-ranging with annual slaughter (Fuller 1960)
Yellowstone National Park
Free-ranging with annual slaughter (Meaghcr 1973)
Henry Mountains, Utah
Free-ranging with annual public hunt (van Vuren 1979)
National Bison Range
Pasture rotation with annual slauvghter (Rutberg 1984)
Slave River Lowlands
Free-ranging with hunting (van Camp & Calef 1987)

YNP:
UTAH:
NBR:

SLR:
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to 20%. with 25% indicating a population undergoing mcrease (Meagher 1973 In o 196d 6y
study in Yeliowstone National Park. Mceagher (1973) observed call mortahty 1o be ninunat,
with overwinter mortalities of 19% o1 voarlings and 1% for onc ear olds Inocontrase
Fuller (1962) and Qosenbrug & Carbyn (1985) i thair studies i Wood Buttale Nl
Park observed tust over SO Calf mortalin

When Tavorable conditions exist, bison herds can increase rapidiy to carmvmy cipe
fevels.  The wood bison herd unroduced to the Mackeazie Bison Sanctiarny, Northa o
Territories. increased from 16 animals 1o ovor 1000 i the First tweniv vears, an ety
annual 1 icrease of 25% (Revnolds er @l 1985).  The growth of the herd can be descibed in
an exponential equation with a growth rate of 0.215 and 1 0.9%5 (Wood Rison Reconveny
Team 19%7). Similar rapid population capansion was scen with the Yellowstone National
Park bison herd foliowing the termination of herd reductions an 1966, The herd micreased
stcadily from 400 animals until carrying capacity was reached at 2000 ammals (Mcayhes pers,
comm. 1986). The more intensive', managed plains and wood bison herds of Bk sl
National Park have increased at an average annual rate of 17% and 20%, respectively (Bhvih
pers. comm, 1986'*). The growth of the Flk Island National Park wood bison herd from 3]
animals in 1969 i0 111 in 1977 can he described by an exponential equation with a prowth rate
of 0.188 and 1:=0.992 (Wood Bisor: Recovery Team 1987).

Management of bison as a free-ranging or conlined herd in Banlf National Park must
consider the consequences of population growth.  Maintenance of desired herd size and
structure is relatively simple with a confined herd.  The capnve Banff herd s at presam
highly productive, with a 100% pregnancy rate and no mortalits . Herd stze s controlied
through biannual removal of offspring, and replaccment B ding stock can be ottained from
Elk Island National Park. It would be difficult to control the size or structure of
frec-ranging bison population, except perhiaps through hunting outside park boundanies or the
introduction of new stock. Population modehng should be carried 0t to predict the growth

pattern to be expected for a frec-ranging herd in Banff National Park.

*C. Blyth, Park Warden, Flk Island National Park.
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7.3.5 Supplcmcntal feed, nutrients, and water

Supplemental feeding may be required during the winter for a confined herd with
limited ranpc. Bison producers report success with various havs and concentrated cattle feeds
(Jennings & Hebbring 1983). Winter feeding in a park setting should not be automatic, but
rather based on forage carrvover and range condition, of in response 1o the occurre.
«evere winter weather conditions. such as snow crusting wh o prevents efficient e .
Feeding increases domesticity, encourages spread of discase, can ..ause overuse of portions of
range, and results in clevated intraspecific comprtition and, therefore, stress.

Mincral requirements not met in the bison diet can be provided through the use of
mincral licks by [ree-Tanging animals and through the provision of mineral supplements {or
captive herds (McHugh 1958, Jennings & Hebbring 1983). As there is some indication that
native forages may be deficient in selenium (Shaw & Reynolds 1985), consideration should be
given to analysing the nutrient content o: forage available 10 a confined herd and/or providing
selenium 1 a mineral supplement.

Bison musl have access to ponds. streams, or artificial water sources. Artificial
sources can include troughs or ponds fill . by water truck, artesian well systems, or by
mechanically or clectrically powered pumps. Artificial sources should be located so as to
enconrage even use of the range.  In winter bison can survive on snow, but if they are being
aruficially fed, water should also be provided. This may necessitate breaking ice in ponds or
frosen streams, hauling water, or ensuring continuous or timed interval flow with artesian or

pump well systems 10 prevent freczing.

7.3.6 Facilitics and equipment

Facilities and equipment ror handling bison continue to evolic as the bison industry
develops,  Equipment originally designed for cattle has been adapted over the years by
ranchere, wildlife sanctuary and park managers, and finallh by livestock equipment
manufacturers.  information on the latest technologies can be obtained from organizations

«uch as the Alberta Game Growers Association, Canadian Bison Association, the National



91

Buffalo Association. and the American Bison Association, and from managers of public hoeds
and numerous bison producers across Canada and the United States.

The facilities and equipment required for the management of a confined herd i Bantt
National Park are limited. Fencing is a primary concern.  Options for fencing range trom
the present fencing, 2.4 m heavy gauge paige wire, (0 four strand barbed wire which v used
by some bison producers. [he management obicctives for a confined herd would dictare the
type of fencing required. 1f the exclusion of other ungulates was desired, a fence sinnlar to
the one now in place would be necessary. The present fence climiinates most use by other
ungulates, although clk occasionally gain access 10 the Buffulo Paddock, hisely over sections
of tence which are in need of repair.  Alternatively, if access to other ungulates was 1o b
allowed, or cven encouraged. a number of other fence designs couid be suitable.

Although some ranchers successfully pasture bison in 1.2 m barbed wire fences, and
expericnce at Elk Island Nationa! Park has shown 1.2 m fences to deter the entrance ol bison
into clk traps (Olsen, pers. comm. 1986*°), 1.5+ m fences are generally considerad more
suitable for bison. Bunnage (1983) recommends six strand, 1.5 m fences for voung stock
and for mature stock that are accustomed to the pasturc. Barbed wire is not reccommended
as il appears to have no deterrent effect on bison, and can cause injury.  High tensile,
smooth wire is gaining favor, particularly in conjunction with an offset eicctrical wire, which
seems to work well with bison. Stronger holding pastures arc required for new stock and
heavy . uge paige wirc fences, at least 1.5 m high, are reccommended.  The bison herd at
Rocky Mountain House National Historic Park is enclosed by similar fencing, 1.4 m paige
wire topped by a single strand of barbed wire at 1.5 m (Gaudet, pers. comm. 19874 This
fence has successfully contained the herd, except for a calf which slipped under the Tence ina
low spot.

An example of fencing designed specifically to hold bison and allow other ungulate.
free passage exists on the National Bison Range. Two non-domesticated heide of plamns

bison are rotated through a scrics of cight internal pastures while clk, white-taled decr, mule

so\. Olsen, Park Warden, Elk Island National Park.
4D, Gaudet, Rocky Mountain House Nationai Historic Park.
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decr, pronghorn antclope, bighorn sheep, and mountain goats are allowed free passage. To
facilitatc this. the internal fences are constructed with 1.2 m of heavy-gauge woven wire
strung 30.5 10 40.5 ¢cm up from the ground, for a total fence height of .5 m (Malcolm, pers.
comm. 1986*). Some fences have a barb along the top of the woven wire, but it is not
believed 10 be necessary.  Steel posts are used for all line fences with wooden posts at corners
and braces.  The fences are generally effective in holding bison. Problems have arisen
during herding or when bulls were pastured on opposite sides of a fence. The bison vill go
through the fence if pushed or will jump i, usually hitting it about three-quarters of the way
up and then goiny over  (Malcolm, pers. comm. 1986).  Howecver, under similar
circumsiances. bison have even managed 1o get through the heavy duty Watchman wire fences
at FIk Island National Park (Bunnage 1985). The other ungulates of the National Bison
Range move {reely nnder or over the internal fences. Bull elk casily jump the fenoe
Mt -tooted and cows either jump the fences or, quite often, go under spaccs as small as 4u.5
cm.  Mr. Malcolm has observed mixed cow-calf groups of .., 1o 15 clk pass under the fence
in a matier of scconds. If one location is used frequently for this type of under fence
passage, a depression results that could allow movement of bison under the fence. The
National Bison Range is presently considering the installation of braces at key places such as
these. constructed with wire from the ground up to the cross brace, forcing elk to cross in the
cmpty space above the brace. It is possible that bison will also learn to use these crossings,
and the necessary brace height to discourage this has unfortunately not yet been established.
Rison calves can cross under the internal fences, but rarely wander far, and once past their
first winter they are generally too large.

Cattle guards or Texas gates may also be required, although it is best 1o avoid them if
possible as bison, especially mature bulls, appear to be adept at crossing or leaping them,
ciily spanning distances of at least three m.  The previous bison bull at the Banff Buffalo
Paddock was able 10 cross the Texas gate, and similar occurrences have been recorded at the

National Bison Range (lott 1974), and Wind Cave Nauonal and Custer State Parks

———————

<) Nlcolm. Manager, National Bison Range, Moiese, Montana.
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(Petersburg 1973).  There are several designs of Texas gates being suecesstully used
various park and private facilitics. However, it is difficult to identify the best pate, as a
structure which has successfully contained a bison herd for years, may be immediately crossed
by a particularly agile or adventurcsome bis i introduced to the facility.  In the case of
private herds, this problem can usually be solved by the removal of the individual.  However,
as this is not as casily donc with park herds, it is likely better to mstall the most exireme
Texas gate available.

Limited handling facilitics would be required for a confined herd in Bantt Navon
Park. Such facilities are neccessary for handling during herd culling, for treatment of o
preventative measures agamnst discase. and possibly i the Tutuie for mandatony discis
testing.  To increase the efficiency of bison handling, 1o minimiz¢ the stress to the animals,
and to ensure the safety of bison and handlers, the present Banff National Park faalities
should be cxpanded and adapied for bison, and new facihities built if the herd is relocated.
Sorting pens, an alley divided by sliding gates, a bison squeese, and loading ramp are
required. A system similar to that of Waterton Lakes National Park, or patterned alier
those of a number of small bison producers would be sufficient. Corral systems must be
sturdy, and are usually built of cither hcavy planking or steel pipe.  Many bison handlers
recommend that the sides of pens and alleys be covered with planking or plywood to linut the
vision of bison and reduce disturbance during handling. The walls of the handling faclites
should be at least two m in height. Alleys should be built with sliding cutolt gates, and
corners should be 45 degrees or rounded, rather than squarc. A squeese with o head gate is

recommended. Squeezes designed specifically for bison are available and should he used,

7.4 Human Dimensions of Bison Management in Banff National Park

7.4.1 The wildlife viewing context

The provision and management of wildlife viewing opportunitics his recentiy hecorne

identified as a goal for wildlifc management.  Over the last fifteen vears 1t has become
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evident that 4 growing number of North Americans are inteiested in direct contact with and
observation of wildhfc, in particular, nonconsumptive uscs of wildlife (Burger 1979, Motre
1979 Wilkins & Peterson 1979, Shaw & Cooper 1980, Jackson 1982. Lyons 1982, Filion et al.
19%3, Bovle & Samson 1985, Kcllert & Brown 1985, Shaw er al. 1985). A comprehensive
sirvey conducted by Statistics Canada in 1982 identified wildlife related activities as one of the
most prevalent forms of recreation undertaken by Canadians fifteen vears of age and over
(Filion e al. 1983).  In 1981, 3.6 million Canadians, 19.4% of the survey population
(Canadians 15 years of age and over), participated in primary nonconsumptive usc of wildlife
through trips or outinge taken specifically for that purpose. A further §.1 million Canadians
(43.9%) parucipated in sccondary nonconsur?y; ... use of wildlife through enjoyment gaii.cd
by cncountering wildlife during trips or sutings taken primarily for business or pleasure.
Similar percentages were obtained in a 1980 .vey conducted in the United States (Shaw &
Mangun 1984).  These numbers indicate a potentially large demand for nonconsumptive
wildlife vicwing opportunitics and also a potentially large impact on resources. Agencies
responsible for private, urban, municipal. provincial, state, and federal wildlife resources are
beginning to incorporate the needs of nonconsuniptive users into their management strategies.
They are actively sccking wavs 1o facilitate the wildlife viewing cxperience and yet protect
other resource values and uses.

Rescarchers and managers arce developing strai. gies for effective management of
wildlife viewing. To provide the best wildlife viewing cipe vnce possible, the manager must
be aware of the desired attributes of a wildlife viewing ¢yperience, the factors which affect
aser intetaction with wildlife, and the subsequent sauisfaction gained from the encounter.
User groups mav have preferences as to the species, age, gender, grouping, proximity, and
behavior of animals observed, the physical, social, and managerial setting of the observation,
and the tvpe. degree. and duration of mteraction with the animal.  These preferences reflect
the knowledge, attitudes, motivations, and value systems of the nonconsumptive user group,
which in turn also affect intcraction and satisfaction. Many researchers have identified the

need for this sort of human dimensions information to enhance the understanding and



management of nonconsumptive wildlife users (Hendee & Potter 1971, More 1979 Kellent
1980, Shaw & Cooper 1980, Lyons 1982, Bovle & Samson 1985, Driver 1985, Kellert & HBrown
1985). To date only a limited number of studies has been conducted o speafically address
the issues of nonconsumptive wildlife usc. However, managers and rescarchers can dran
from the results and methodologics of studies concerning the socio-psycologieal aspects of
leisure and recreation in general. and rescarch addressing the human dimensions of i
consumptive wildlife activities of hunting and fishing.  The methodologies of these stu
can be adapted to conduct studies of the nonconsumptive wildhfe user to dehneate ty
atiributes of the viewing experience which will result in viewer satisfaction.

The impacts of nonconsumptive wildlife use on resources must also oc dentibicd A
much larger body of information exists for this more biological component ol the
management issuc.  While the impacts may include damage to soil and vegetation, the
impacts of primary concern are those on wildlife. Several recent reviews have outhned the
effects of nonconsumptive recrcation on wildlife (Cornish er al. 1980, Ream 1950, Vishke
et al. 1983, Boyle & Samson 1985}  As described in these reviews, the impacts ol observers
on wildlife can include harassment, loss of habitat, habituation, recduced productivity and cven
death. Rescarchers have ideatified a varicty of factors that influence the response or
vulnerability of wildlife to encounters with humans.  The wildlife speaies and its feeding and
breeding characteristics, the type, degree. and length of the encounter, the age and general
health of the animals in question, the number of animals in the group, the availability of
refuges from disturbance, the past experience of the animals with humans, and the scason iand
weather conditions are all important factors. It is necessary for wildhfc managas 1o
recognize these factors and carcfully assess the degree of vulncrability of wildlife - poaies
present in an area which receives or is 'o be managed 10 accommaodate wildhfe e sing
pressures.

This study provides an opportunity to cxamince another i ol nonconsumphive
wildlife use. While studies have been conducted to ider  » the desited attnbutes of woldh

viewing. little work has been donc to actually quantify the attributes provided by a grven
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wildlite management scenano.  The observaton of bison in the Buffalo Paddock possesses
manv of the clements of a wildlife viewing eaperience, despite the confined nature of the
herd. In fact, its confined nature climinates a number of variables such as the presence of
other wildlife speaes, the use of the arca for other activities, and large variations in wildlife
numbers of locations.  The Buffalo Paddock ., therefore, provides a somewhat controlled
atuaton in which o describe the attributes of the bison viewing opportunity, to quantify
visitor use, and (o cxamine hison-visitor interaction.  Information obtained can be used 1o
evaluate the alternatives for bison management. 1o identify qualities for relocation sites, and
o tecommendd design,interpretation, habitat, and management considerations for visitor
viewing of capuve and, to some extent, frec-ranging bison. The methods developed can be
adapted and expanded for evaluating wildlife vicwing opportunities and predicting visitor use

and interaction with wildlife in other situations.

7.4.2 Bison-human interaction

7.4.2.1 Bison handling

The reaction of bison to handling has been studied at Wood Buffalo (Hudson
e al. 1976) and Flk Island National Parks (Blvth, pers. comm. 1986). Reactions to the
atress imposed by handling can be both behavioral and physiological, with the effects
ranging from temporary lo fatal. The most obvious behavioral manifestations of
handling stress are redirected aggression in the form of head butting, goring, pushing,
and kicking. and frantic attempts at escape.  Both can result in serious injury. Fear
it Juced immobility is another behavioral response which slows the movement of animals
through the facility, thereby increasing the stress imposed upon them.  Milder behavioral
responses irdicateg stress include running away, wallowing, 1ail lifting, urination,
vocalizatons, and pawing the ground.  Physiological manifestations of handling stress
include hyvporthermia, ncurogenic shock, and spontancous abortion. Bison may also
evhibit delaved reactions to stress for several weeks after handling.  Some examples of

delaved reaction are copture myopathy (white muscle stress syndrome), infection of
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wounds. and stress-induced diseases similar to the shippmg-fever comploy ol domesti
animals. all of which can be fatal.  Although most aggression during handling s directed
towards other bwaen. scveral horses and workers have been chased and some yored Iy
bison during handling operations (McHugh 1972, Dary 1974, Revnolds e af 1ash)
Caution, skill. and adequate facilities are necessary 1o safely handle bison taen
with a small herd, such as cxists at present in Banff National Park. some han fhny
facilities, as described in Section 7.3.6. arc required to rednee stress and prevent e
to the bison and handlers. Measures which have been found to reduce handlmy ~tioe
and injury include conducting operations during cool weather or sprinkhny animals warb
water, designing an cfficient system to minimize the length of time spent by anmals i
the handling facilities, sorting animals by dominance or age-class, moving indivadual
animals mainly by prodding rather than by excessive shoutimg so cfforts stimulate the
desired animal without increasing the emotional tension of the entire hard . and heeping
animals visually scparated from handlers when possible. 1 ow-stress hendling i Bant|
National Park would be simplified by the small size of a captive herd. However, some
animals may remain scveral years, necessitating repeated handling. Ranchers have found
that bison learn -uickly, and in repcat handling situations, ammals must be treated
carcfully so as 1o prevent the development of extremely panicky or AEEIessive Teactions (o

handling.

7.4.2.2 Bison observation or chance cncounters

The reaction of bison and bison herds to man in the observer or park visitor tole,
vaties from shy timidity to stolid indiffcrence, and frem frantc fhght 10 overl
aggression. In a national park setting. the effects of bison-human interaction on both
the animal and the park visitor are important. Resource protection and public safety
concerns would have to be addressed for cither a conlined or frec-rangmg bison herd
Banff National Park.

As previously stated, the 1r.pacts of observers on wildhfe can include harassment,

habitat loss, habituation, and reduced producuvity. Harassment, as defimed by Resin
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(19%0) includes events that cause excitenent and/or SUess, disturbance of essential
actanies, severe exertion . displacement. and sometimes death.  Harassment can be either
ntentional of unintentional.  Several authors suggest that the major impacts of
nonconsumptive use on wildlife result from obscrvers who unknowingly produce stressful
atuations for wildiife.  As reported by various rescarchers, bison are susceptible to
harassment by human observers.,

The most commonh reported reactions of bison to humans are flight and
agpression.  The degree of wariness and distance of fhght scems to be variable. A
winted populianion of bison studied by Van Vuren (1979) i the Henry Mountains of
Utah were extremely wary when humans were present. Detection by either sight or smell
u ally caused them to stampede for up to 5.0 km with an average flight distance of 1.5
km.  These bison tolerated human presence to 400 m, but only if the bison were on a
steep slope above the person.  The Havden herd of Yellowstone National Park studied by
McHugh (1958) paid little attention to people walking 0.8 to 1.3 km away, if neither
noise nor scent could be detected.  However they became alarmed if people approached
closer, and would stampede without hesitation at the scent of humans, even if they were
not visible.  Soper (1941) found that bison in open arcas of Wood Buffalo National
Park would allow people to get within 100 m and would then flee. . a study of nordic
Jkier interaction with ungulates in Flk Island National Park, Ferguson (1980) noted that
escape behavior by bisor occu 'd more often when skiers stopped to watch than when
they continued skiing.  v'his variation in response by bison may be related 1o their degree
of familiarity or previons experionce with people, the nature of the interaction with
people, whether or not the bison are hunted, and the type of escape terrain available to
them.

Other variations in behavior exist between bull and cow groups.  Bulls and bull
groups are generally less wary than cow groups and their flight distances are shorter
(Soper 1941, McHugh 1938, 1972, Petersburg 1973).  McHugh (1958) observed flight

distances of less than 90 m for bulls in Yellowstone National Park and from 60 to 300 m
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for cows. This trait means that bulis are often the primary display aninials i parks
However, it also means that they arc involved in More aggressive encoaniers with
observers than are cows.  Their seenung indifference templs observers topet so dose,
that there is little chance of escape if a bull does decide 1o react aggressively A w !
aggressive behavior by bull bison towards both vehicles and people s clevated dunmy e
rut (Soper 1941, Herriv & Haugen 1969, Petersburg 1973). Cow yroups wie &y
approachable during and after calving, when they move away more Guachv o aned
greater distance (McHugh 1958, Engethard 1970). However. cows will also beho
agpressively towards people, particulathy when they feel thetr calves e bemy threatend!
(McHugh 1958, Fuller 1960).  As their calves mature, cow groups become moie
approachable. instances of aggression decrease, aad flight distances Jessen. McHugh
(1958) obsertod the flight distance of the Hayden herd in Ycllowstone Natonal Patk to
decrease from 300 to 450 m in the summer, to 90 (o 180 m in November, 1o as fow as ol
m in December.

Bison likely exhibit other signs of harassnent that are not reporied by most
observers because they are less obvica..  Tuere sio wuid include previously desenbed
indicatcrs of stress such as wallowing, tail lifting, and vocalizations, or behavioral
modifications such as altered feeding and herd movement patterns.  If feeding patierns
are altered 1o the point where bison avoid arcas in which they are exposed 1o people. the
loss of habitat can occur. The wariness of cow groups can be seen as a form of habitat
loss. Areas ncar roads and/or frequented by people are rarcly used by cow groups with
voung calves.

Habituation of wildlif¢ to humans can have bencfigal as well as detrimental
effects. Habituated animals expericnce lower stress levels when in contact with humins
However, thev also lose their fear of man and can become more aggressive. Increased
mortalitv on roads, vulnerability to poaching, and nuisance problem- can resuht Sinnlag
to other wildlife species, bison become morc casily habituated to vehiddes than to humins,

on foot, and will neither flee as often nor as far from them (buller 19060, Frgclhard
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1979 Van Vuren 1979).  Under domesticaled circumstances, bison can berome
approachab', but never really become completely tame. There are scveral cases of
“tame” bison eventualls turning on and even killing their owners and handlers (Roe 1970,
Prary 1974).

Harassment, habitat loss, and habiuation can all lead to reduced productivity at
the individual, or in severe cases, at the population level.  Actions that produce extreme
stress on pregnant cows or anterfere with che breeding, birthing, or care of voung calves,
are kel te reduce productivity of a captive or free ranging bisos

Hivon hinuoa iteractions that atioor the saleny of vators o of concern to
park managers. One of the reactions of bison o harassment or stress is aggression.
IThe degree of aggression bison display towards people can range from threat posturing
(vocalizations, clevation of the tail, pawing, wallowing, side presentation, head nodding),
fo blnfl charges, to tull scale charges accompanied by hooking. goring, and trampling.
Aggiessive feactions by bison generalty occur when people approach them “too closely ™.
However. this critical distance seems 1o be extremely variable, and direct approach
towirds bison at any distance is nisky without adequate means of escape. Mauyv people
have been only bluff-charged by bison, but others have been chased, butted. and gored
resulting ininjuries varving from minor cuts and bruises to severe lacerations and death
(McHugh 1972 Dary 1974, Mcagher pers. comm. 1986).

Although several encounters are believed to have occurred between bison and
visitors in Canadian national park herds, few serious incidents have been recorded.  On
record are two gorings, one in Prince Albert National Park (Anions, pers. comm. 1987),
and one in Waterton Lakes National Park in July 1984 (Tilson, pers. comm. 1986). In
Bk Isand National Park, reports of aggressive frec-ranging bison are received about
three to five times per year. These situations are normally managed by trail closures.
Hlowever, one unusually aggressive bull was destroved in 1983-84 (Graham, pers. comm.

1987)** Many less serious incidents in these and other parks go unrecorded hecause

SMr. 1. Graham. Park Warden. Elk lIsland National Park.
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visitors are essentially unhurt or because they have disobeyed SIgnARe reguestiny that they
remain in their vehicles and therefore do not wish to report the madent.

A number of senious bison-human encounters have oceuried over the
Yellowstone National Park (Mcagher pers. comm. 1986)  Tn 1971, the park tecondad
first bison caused fatality.  However, e general the occurrence of aggressive enee mtes
was still fairhy low, with about one injury bemg recorded everny three to foar vear {5
the late 1970s, the injury rate had increased to one mpury nevery two sedrs and e
there were twelve incidents. including one fatality.  No inadenis were recorded i
but 1 19%% 1en hrson numan enconnters had oconrred by cud of Tl Phe ¢
issued a warming pamphlet 1 July of 1985 which seemed cffective in preventing tatthe
encounters that summer.  Ddr. Marv Meagher, a rescarch bioiogist at Yellowstone
Nation | Park. attributes the increase in ison-human mteracton toongreased vsitor
numbers combined with the presence of more bison dose 1o toads, amd more bulls
frequenting the housing arcas.  The gradual cypansion of bison habitat s a product of
the niching-in process which has occurred as the populaticn has marcased 10 carvimy
capacity in the park. The pamphlet appears 1o be he'ng at present to reduee
bison- human conflicts in Yecllowstonc National Park by warning visitors of th- dangei of
wiid bison and cautioning them to keep their distance.  The distnibution of a warning
pamphlet has also been implemerted at Flk Iand National Park to inform visitors ol the
presence of free-ranging bison and the dangers of approaching the animals.

Bison - vehicle collisions could present a public safety ¢oacern o Lree rangmy
herd were established in a high traffic arca (sce Scection 7.3.3.5).0 Measares taken 1o
reduce the incidence of veh.le-wildlife coilisions, such as fence consirucnon, mipros:d
visibility, and reduced speed limits, wouid hbowooe as cttconve tor hison as for other
large ungulates.

To effectively manage bison-human interactions in Bant' Nanotial Part T
information and awarencss would be necessary.  In a confined or free ranging situation

harassment and public safety concerns could be addressed thronph o tornanion,
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mterpretanion, and faahty design. However, as with any other large ungulate, some risk
of harassment . vehscular acadents, and visitor encounters with aggressive animals would

Alwans remain



%. RESULTS I ANALYSIS OF BISON HABITAT

8.1 Ecosite and Winter Range Identification
As discussed in Section 7.1.3, studies have idenutied grasses and sedges as the prmay
foods of bison, with sedges being pathcularh aimportant i winter. Therelote, by i

step of the Feosiie idenufication outlined in the methodology, Vegetation 1vpes wore ot !

which were comprised of at least 20% grass and grass-hke species. The tesults of the e
selection procedure included all vegetation types that could contnibute even marpmaliy oo oh
bison dict.  The process adentificd 37 sepetation vpes, thirteen ol whh b e

grass-like cover to at least S0% (Table 11). Of these 37 types, fifteen are dosed forest, Five
open forest, five shrub, onc low shrub-herb, and ten hesh-dwatl shrub vegetation iy oes
Based on these vegetation types, $2 Feosites were then adentified (Table 12, A th
Lcosites range from marginal to primary bwon forage habitat, cach st be cvannned
individually.  While, for some Ecosites, all dominant vegetation types aic sttable Cep
BV1: C9, C18. C19), for other Ecosites, suitable vegetanon typrs may comprise only one halt
(e.g. CA4: C19 C20) to two-thirds (e.g. AT1: C3. Co, C18) of the domingnt vegetation
types (sce Tables 11 and 12 for explanation of codes). Other Ecosites with wet dry patterns,
namely AZ1, BK6. CAl, CV1, MC1, and P15, only have suitable vegetation types on the wet
portions, representing only 30% of mapped units for all but MC1, where 1t s 807G, Anothed
exception is found with Ecositc PR4 where suitable vegetation types exist only on southerly
exposures. The habitat types represented by these 52 Feosites alse vary widcly, miduding
closed forests (24). open forests (2), shrub meadows (4), yrasslands (4). wet herb ncadows
and sedge fens (3), and combination habitats composed <% open and ddosed foyest shrab, and
herb-dwarf shrub vegetation types (15).

Due to the opportunity for site manipulation ard supplemental feeding, all of theae
Fcosites could be considered for the idenufication of paddack rciocation sites. However, s
level of Ecosite identification was not sufficiently precise For examurang the avallabihty of

forage habitat for free-ranging bison. The farested Feosites and toresied rortions of
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Table 11. Vcgetation types with at least 20% cover for grass and grass-like species.
Closed Forest Vegetation Types
C1 Douglas fir/hairy wild rye
*C4 white spruce/prickly rose/horsetail
Cé6 lodgepole pine/buffaloberry/showy aster
c9 lcdgepole pine/dwarf billberry
C16 aspen/hairy wild rye-peavine
Cl17 balsam poplar/buffaloberry
C18 lodgepole pine/buffaloberry/grouseberry
219 lodgepole pine/buffaloberry/twinflower
*C22 aspen/hairy wild rye-showy aster
C26 white spruce/buffaloberry/fern moss
c27 white spruce/prickly rose/fern moss
*C28 balsam poplar/horsetail
*C32 Engelmann spruce/horsetail/feathermoss
C33 Engelmann spruce/hairy wild e
C36 lodgepole pine-white spruce/willow/hairy wild rye
Cc37 white spruce/buffaloberry/feathermoss
Open Forest Vegetation Types
03 white spruce/shrubby cinquefoil/bearberry
05 Douglas fir/juniper/bearberry
*06 Engelmann spruce-subalpine fir/willow/ribbed bog moss
011 spruce/labrador tea/brown moss
*018 Engelmann spruce-subalpine fir/willow/hairy wild rye
Shrub Vegetation Types
*S1 dwarf birch-shrubby cinquefoil-willow/brown moss
S7 willow/horsetail
S10 willow-dwarf birch-shrubby cinquefoil
S11 willow/timber oatgrass
S12 willow/hairy wild rye
Herb-Dwarf Shrub Vegetation Types
*H2 black alpine sedge-everlasting
*HS hairy wild rye-wild strawberry-fireweed
Hé6 junegrass-pasture sage-wild blue flax
*H7 wheatgrass~-pasture sage
H9 mountain marigold-globeflower
*H11 water sedge-beaked sedge
H13 Richardson needlegrass-junegrass-everlasting
*H14 hairy wild rye-junegrass-bearberry
H15 mountain avens-curly sedge
*H19 bluebunch wheatgrass-hairy wild rye-showy aster

Low Herb-Shrub Types

L1

shrubby cinquefoil/bearberry-northern bedstraw

*at least 50% cover
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Table 12. Ecosites for which vegetation tvpes with at least 20% cover tor yrass and

grass-like species are dominant or codominant.

ALl
ATl
AZ1l

BK1

BK4

BK6

BV1
CAl

CA4
CN1

Ccvil

FR1
GAl

lodgepole pine forest (C19)
lodgepole pine forest (C3, C6, C19)
Dry 70%:
Engelmann spruce-subalpine fir open fcrest (010)
Wet 30%:
wet shrub thicket (S8)
wet herb meadow (H9)
Dry 70%:
lodgepole pine forest (C18, C19)
Wet 30%:
wet spruce open forest (0O1l1)
wet shrubby meadow (S1)
birch fen (S3)
Dry 70%:
lodgepole pine forest (C18, C19)
Wet 30%:
wet spruce open forest (0O1l1l)
wet shrubby meadow (S1)
birch fen (S3)
Dry 70%:
Engelmann spruce-subalpine fir forest (C13)
Wet 30%:
wet spruce open forest (Ol1)
wet shrubby meadow (S1)
birch fen (S3)
lodgepole pine fonrest (C9, Cl18, C19)
Dry 70%:
Engelmann spruce-subalpine fir forest (C14,C13,C21)
Wet 30%:
wet spruce open forest (0Ol1l)
w-t Engelmann spruce-subalpine fir open forest (014)
w . shrubby meadow (S1)
birch fen (S3)
lodgepole pine fores C20)
dry shrub thicket (¢
moist shrub thicket
Wet 80%:
wet spruce open forest 11)
wet Engelmann spruce-subalpine tir open forest (014)
>wet shrubby meadow (S1)
birch fen (S3)
Dry 20%:
Engelmann spruce-subalpine forest (C13)
lodgepole pine forest (C20, C29)
lodgepole pine forest (C6, C19)
lodgepole pine forest (C3, C6, C19)

(Cont.)
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Table 12. (Continued)
GT2 Northerly:
lodgepole pine forest (C6, C19)
Southerly:
dry grassliand (H14)
low shrub-herb meadow (L1)
HC1 moist Engelmann spruce forest (C32)
wet Engelmann spruce-supalpine fir open forest (06)
>wet shrubby meadow (S1)
birch fen (S3)
HC2 sedge fen (H11)
HC4 wet shrubby meadow (S1)
birch fen (S3)
wet shrub thicket (S1l1)
sedge fen (H11)
HD1 aspen forest (C16)
HD2 spruce open forest (03)
HD3 white spruce forest (C2, C26, C27)
white spruce-Douglas fir forest (C5)
HD4 grassland (H6) ,
>lodgepole pine forest (C3)
IB1 lodgepole pine forest (C18, C19, C29)
MC1l Wet 80%:

ML2
NT2
NT3

NY1

NY3

PL5

PP1

spruce open forest (011)
birch fen (S3)
Dry 20%:
lodgepole pine forest (C29)
Engelmann spruce-subalpine fir forest (C30)
lodgepole pine forest (C18, C20)
wet shrub thicket (S8)
moist shrub thicket (S4, S11)
wet herb meadow (H9)
cottongrass fen (H10)
sedge fen (H11l)
lodgepole pine forest (C6)
Douglas fir forest (Cl)
Northerly:
white spruce-Douglas fir forest (C5)
lodgepole pine forest (C19)
Southerly:
Douglas fir open and closed forest (05, Cl)
low shrub-herb meadow (L1)
Dry 70%:
Engelmann spruce-subalpine fir closed and
open forest (C15, 010)
subalpine larch-subalpine fir forest (C23)
Wet 30%:
wet shrub thicket (S8, S11)
lodgepole pine forest (C19, C3, Cé6)

(Cont.)
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PP6
PP7

PR2
PR3
PR4

PR6
PT1
PT3
PTS

SB3
SBS
SP1
TA3
TR1

TR2

vD2

VL1

VL3

VL4
VLS5
WF4
WF7

Engelmann spruce-subalpine fir open forest (018)

white spruce open forest (017)
shrubby meadow (S9)
shrub thicket (S10)
pine forest (c6, Cl18, C19)
pine forest (.18,

lodgepole
lodgepole
Northerly:
Engelmann
Southerly:
lodgepole
lodgepole
’odgepole
lodgepole
Dry 60%:
lodgepole
Wet 40%:

spruce-subalpine fir forest (C13, C12%)

pPine
pine
pine
pine

pine

forest
forest
forest
forest

forest

(C3,
(c11,
(ce,
(c3,

(Ceé,

C19)

ce,

c19)

c18, C19,

C19)
ce,

c11,

C19)

C19)

C29)

black spruce-lodgepole pine forest (C8)
spruce open forest (011)
lodgepole pine forest (C3, C6, C19)

grassland (H14)

lodgepole pine forest (C18, C19)
white spruce forest (C2, C26, C27)
dry shrub thicket (510)
moist shrub thicket (S12)

Engelmann spruce-subalpine fir open forest (018)

grassy tundra (H4)
dry grassland (H14)
lodgepole pine forest (C19, C20)

sedge fen (H11l)

>wet shrubby meadow (S1)
wet shrub thicket (S7)
wet white spruce forest (C4)
>shrubby meadow (S1)
wet shrub thicket (S7)
wet white spruce forest (C4)

wet shrub thickey (S7)

Engelmann spruce forest (C33)

grassland (H14)

shrub thicket (S10)
grassy tundra (H4)
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Feosites would pro nly minimal amounts of forage, and would . used by bison largely
a cover and travel r 4. Primary bison forage habitat would be provided by the grassland
and sedge fen kcosite: :nd portions of kcosites.  Therefore, the second stage of the Ecosite
identification process w v conducted to identifly these Ecosites. Ning vcgetation types that
are grasslands and sedge fens were identified (H2, HS, H6, H7. H11, H13, Hl14, H15, H19),
however. onlyv three of these vegetation types (H6, HII, H14) occupicd major portions of
Feosites.  Foosite selection based on these three vegetaton Lypes identified nine Ecosites
capable of providing primary bison forage habitat (Table 13).

There aie however, constraints found with cach ol these nine Feosites that must be
recognized and, as previously mentioned, could be ¢valuated by on-site study as required.
For example, the sedge fens of the HC2, HC4, NT3, and VL1 Ecosites may be inaccessible
during periods of high water and of limited winter use in the cvent of a high water frec/e.
The arcal extent of some sedge fens in sedge fen +SC complex units may be limited since the
SCarea may have little or no vegetation cover, and may occupy 20 to 80% of a tract. As the
HI>3 grasslands are extremely restricted in area, and occur in heavily deveioped, high-use
arcas. their availability to bison is limited. The steepest slopes of the GT2 (South), SBS,
TR2, and WF7 grassland Fcosites, that range to 42" (ie. 90%), may not be fully utilized by
hison cven though bison are known to forage on slopes up to 40°(i.e. 84%). The forage value
of the mined sedge fen Ecosites (HC4, NT3), would depend on the site-specific proportion
and productivity of the sedge component, and the location of the Ecosite in relation 1o other
bison forage habitat types. In addition, the shrub components of the HC4, VL1 and WF7
F-cosites, willows in particular, may provide suitable bison forage in the absence of adequate
grasses and sedges.  Finally, there is a scasonal clement d in Ecosite suitability, as
some of the Ecosites would be inaccessible to bison in wintc,

For a free-ranging bison herd, the critical forage habitat component would be the
presence of suitable winter range.  Winter snow depth would generally confine bison 10 the
{ ower Subalpine and Montane in the winter.  For the purpose of identifying possible winter

range, Feosites with maximum snow depths of less than one meter were decmed to be
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Table 13. Matriv of open grassland and sedge fen vegetation types and coriespondiy
Ecosites showing Fcosites with suitable winter snow depths.

Ecosite Vegetation Type Suitable Winter
Heé H1l1 H14 Snow Depth

GT2 X X

HC2 X X

HC4 X X

HD4 X X

NT3 X

SBS X X

TR2 X

VL1 X X

WE7 X
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suitable.  Of the ninc primary forage habitat Ecosites, six have suitable snow depth
characteristics for wintering bison (Table 13). It must be recognized that this Ecosite
selection by snow depth only provides a rough guideline to identif ying winter range. Subject
to local crusting conditions, or in combination with scvere winter weather or increased snow
density . one meter of snow could be excessive for foraging and travciling bison.

Based on ihe distribution 0! these siv Fcosites in Banff National Park, and considering
the existence of other marginal habitat and the degree of present winter usc by elk. three arcas
were identified to be suitable for wintering bison (Figure 10).  The sedge fen-stream channel
compley (VT +5C) and grassy slopos (NY3) of the lower Howse and North Sa - tchewan
Rivers could provide adequate winter habitat for a small number of bison. Historical reports
record bison wintering in the Howse valley as far west as "Kootenay Park " at Glacier River.
The number of bison that the arca could support depends upon the productivity and areal
evient of sedge cover on the river flats.  This would have 10 be determined by ficld survey.
Suitable bison winter range also exists in the lower Red Deer River valiey.  The gras slopes
(G12. SBS) combined with sedge fens and grasslands scattered in the open spruce forest
(HC1) and shrub mcadows (HC4, PP7), could provide bison forage. Although snow depths
are greater here, they are not excessive, as clk winter successfully in the valley. Given
favorable snow conditions. additional habitat would be provided by the shrubland portions of
the BK4, BKo, and PP6 Fcosites of the valley bottom. The third possible winter range
dentified is the Bow River valley below Castle Mountain.  Grassland and grassy slopes
(HD4. NY3, SBS) and the sedge fens (VI.1) and shrublands (HC4, VI.1, VLS) of the Bow
River floodplain would provide the major bison forage habitat. The grassland openings of
the aspen forests (HC1) and shrubland component of the VL3 Ecosite would also be
important.  These three arcas provide the laryest continuous areas of suitable winter habitat.
Howev2r, other arcas such as the middle Cascade watershed and the Panther and Dormer
River valleys could provide additional winter bison range.

All three of these vallevs have been identified as historical bison range. However, it

is not clear whether they were used in winter by cow-calf groups or only by bulls. Favorable
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winter habitat Hes in the foothills outside cach of these valleys, and a fr=« -anging bison herd
would likely cxpand its winter range to inciude these arcas.  As discussed in Section 7.3.1,
this range cxpansion outside the park would require that several issucs of concera be
addressed. The land which hes outside the park on the Red Deer River is somecwhat of a
opectal case, as 1t is federally controlled.  Government horses for use in the local national
parks arce raised on the Ya Ha Tinda Ranch. Habitat here is suitable for bison, however, the
fanen is alrcady used by wintering horses and elk.  The presence of frec-ranging bison in the
Bow or North Saskatchewan River vallevs could present conflicts with present visitor use. It
is alo in these two vallevs that bison could be mvolved in bison-vchicle colhisions and
opportunitics for aggressive encounters with visitors would be most frequent.

As the FL.C is not site-specific, the level of information and accuracy provided is
obviously lower than that which could be achieved with an in-depth field habitat study.
However, this interpretation of ELC data provides the background information required for
the general review of alternatives, and provides a framework for preliminary evaluation of
bison habitat that can be used by resource managers. Field studies could later be conducted
on the most promising sites to provide site-specific information on plant species composition,
cite - productivity, and associated carrying capacity estimates, local snow conditions and their
influence on seasonal forage availability, and the predicted degree of interspecific competition

and conflicts with present land usc as dictated by expected bison use patterns.

8.2 Paddock Relocation Site Selection and On-site Reconnaissance

To determine the feasibility of the [fifth alternative, relocation of the Buffalo
Paddock . a number of possible paddock sites were identified and described. The purpose of
this excreise was not to select the best relocation site, but rather to provide background
information for the review of alternatives regarding the nature of suitable sites available.
Ten ateas were identified as possible telocation sites (Table 14, Figure 11) and initial on-site

reconnaissances were conducted as described in Section 5.2.2.



Table 14. Possible paddock relocation sites.

Carrot Creek
Cascade Pits
Hillsdale Meadows
*Indian Grounds
Johnson Lake
*Lower Bankhead
*Muleshoe

*0ld Dump Site on
*Second Vermilion
*Upper Bankhead

Two Jack Road
Lake

*Elimlnated after

initlal reconnalssance.
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All ten locations could meet the forage and cover requirements of bison with vanvng
degrees of site rchabilitation, clearing, thinning. and supplemental feeding. tmproved water
sources would be necessary for some of the sites, but installanon s feasible moa!
However, initial reconnaissance revealed that not all of the sites would tulhll o vy
advantages of the relocation alternative, namely, eliminating the barrier to wildlibe moavcment
in the congested Banff Townsite area and providing a facility for visitors o view b
natural setuing.  Siv sites were therefore climinated as outlined below.

The historical coal nuning sites of Upper and Lower Bankhead contam old baeb ey

foundations, slag heaps, equipment. and interpretive exhibits.  These phvsical strucree

the present visitor usc of the sites would be incompatible with bison viewmy and
interpretation.  Therefore, the sites were eliminated from further consideration.

The Old Dump Site on Two Jack Road is the level, redkiimed surface ol a garhaye
dump. intersected by the road. The arca has obvionsly been mechamcally cleated and has
abrupt forest edges on all sides.  The site 1s situated on a hillside with moderately steep
forested slopes above and below.  The downhill slope of the covered dump is enremelhy steep
These factors combine to limit the arca available for paddock construction to the presently
rehabilitated arca. This would allow only a small paddock and present an arnfical
environment which would at best be o display-type paddock. As this would not provide a
quality bison viewing experience, this site was climinated

The construction of a paddock on the Indian Grounds would impiact present wildhte
use and create a barrier to wildlifc movement.  The arca is small and relatively open and the
fence would be highly visible, presenting a less natural sctung far bison viewing. As this wite
makes no improvement in wildlife movement in the Banff Townsiie arca and docs not provide
as good a viewing opportunity as the present Buffalo tddock, the site was chmimated.

The Muleshoe and Second Vermilion lake sites include aspen forest and wet meadow
habitat. The Muleshoe site is intersected or bordered by the Bow Valley Parkway, the
Canadian Pacific Railway, and a powcr line right-of -wa:, and includes a prane area. hie

Second Vermilion Lake site is intersected by the Vermilion Pakes Koiad ahich reccives
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consudetabic pedestnian and ovehst traffic and hes between Second Vermilion lake and the
“wav. The wetland arcas of both sites are subject 1o flooding, further
n and construction of necessary facihties.  The configuration of the
and present development would make it impossible to design a paddocks
ow visitors 1o view bison in a natural setung.  Conflicts with other visitor

nses wonld also arise. Therefore, these sites were chminated.

A second reconnaissance was then conducted on the remaining four sites; the Carrot
Ciooh Cascade Pris, Hhisdale Meadows, and Johnson Take sites* . For cach site, the abilin
ol the site to meet bison requirements, the degree of environmental compatibilits o pected
with the introduction of a paddock, the way the site addressed visitor use concerns, and the
cost effectiveness of the relocation were described.  The gencral configuration of the four
ates is described below and summary descrniptions are provided in Tables 15 through 18.

The Carrot Creek site is located 14 km cast of Banff on the Trans-Canada Highway.
It is based or 73 ha of aspen torest (HD1) surrounding a recently abandoned trade waste pit.
I odgepole pine forest (PT1 and AT1) surrounds the core on the east, west and north side~
and the Trans-Canada Highway forms the south boundary. Carrot Creek flows through the
ate. A summary description of this site is presented in Table 15.

I'he Cascade Pits site is located along the Two Jack lake Road, five km ecast and
north of Banff. The site is based upon a 10 ha abandoned gravel pit.  The Cascade River
flows through open spruce forest (HD2) to the north and west of the site.  The site is
bounded by an aspen forest (HD1) covered slope and the Minnewanka/Two Jack Lake Road
to the west, a lodgepole pinc-white spruce (NY3, AT1) covered slope to the cast, and the
Two Jack l.ake Road to the south. A summary description of this site is presented in Table
16

The Hillsdale Meadows site is located in the mouth of a small valley 18 km west of

Banff along the Bow Valley Parkway (1A Highway). A 25 ha grassland (HD4) forms the

“The Johnson lake and Hillsdile Meazows sites, and the present Buffalo Paddock
were reviewed with Mr. H. Revnolds of the Canadian Wildlife Service (Edmonton,
Alberta).
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Table 15. Summary for sccond - round reconnaissance of Carrot Creeh potock
relocation site.

Location of Site: Carrot Creek

1. Bison Requirements

a) Forage medium; aspen forest with some open meadows
beginning to infill with white spruce, lodgepole pine forest
with 1little forage, some clearing/thinning required; open
meadow following revegetation of old trade waste pit; likely
will have to provide supplemental feed

b) Cover high; aspen forest; some lodgepole pine forest
along edge of site could be included

c) Water high; Carrot Creek along the NW side of site
could be included in paddock

2. Environmer.cil Compatibility

a) Wildl’ i~ medium; would eliminate moderate present use
by ungulates; would be a barrier to local movement

b) Vegetation/Soil medium; portions previously disturbed;
clearing/thinning required for habitat and visibility; few
problems with construction or erosion forseen; fence
construction will impact creek

c) Visual/Aesthetic high; not visible from TCH

3. Visitor Use

a) Compatibility with Present/Planned Use 1low; Carrot
Creek hiking/skiing trail passes through site; possible
future site of Visitor Centre

b) Predicted Visibility of Bison medium; periodi - thinning
of cover required

c) Aesthetic Quality of Setting high; will provide a
natural environment for bison viewing; design should seek to
lessen visual impact of power line right-of-way

d) Access low; approximately 14 km from Banff; not on
regular scenic tour route

4. Cost Effectiveness

a) Construction high; fencing, road, handling facilities,
feed storage, interpretation, clearing/thinning,
revegetation, special fencing needs to include creek for
water source, reroute Carrot Creek trail

b) Maintenance medium; distance from Banff increases
cost; facility mainta2nance, supplemental feeding, periodic
thinning




120

Table 16. Summary for second-round reconnaissance of Cascade Pits paddock
relocation site.

Location of Site: Cascade Pitls

1. Bison Requirements

a) Forage medium; former gravel pit presently being
revegetated so forage depends upon success and on species
planted; white spruce forest with little forage; supplemental
feed until vegetation established and likely after

b) Cover low; white spruce forest surrounding site, but
difficult to design so bison are not separated from escape
cover by road; revegetation should include establisiiiug some
cover in centre of site

c) Water high; Cascade River aleng N edge of site could be
included in paddock; pond in center of site but winter
reliability unknown; ice may have to be broken for bison

2. Environmental Compatibility

a) Wildlife medium; would eliminate use by other ungulates
which would occur after revegetation; would present partial
barrier to movement up and down Cascade River

b) Vegetation/Soil high; site previously disturbed; some
recontouring may be required to maintain good visibility if
cascade River 1is included in addock: few problems with
construction or erosion forseen 1if reveget-tion successful;
fence construction will impact river

c) Visual/Aesthetic low; visible from Two Jack Lake Road

3. Visitor Use

a) Compatibility with Present/Planned Use high; no present
use except picnic area across the road; would eliminate
opportunity for viewing other wildlife which would use area
after revegetation

b) Predicted Visibility of Bison high; however there would
be conflict between providing sufficient ¢ ver and secure
access to water and providing good visibility

c) Aesthetic Quality of Setting low; lack of natural cover
would lessen aesthetic appeal of site; fences visible

d) Access high; approximately 5 km from Banff; on regqular
scenic tour® route

4. Cost Effectiveness

a) Construction medium; fencing, road, handling
facilities, feed storage, interpretation, revegetation
including establishment of cover: some recontouring and
special fencing needs if include river for water source

b) Maintenance high; facility maintenance, supplemental
feeding
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basis of the site along with 40 ha of aspen forest (HD1) to the southeast and some lodgepole
pine forest on the valley floor (FR1. Al, PT1). The site is bounded by lodgepole pine
covered slopes to the northwest (GAl) and northeast (PT1) and the Bow Valley Parkwan
along the southwest side.  An intermittent stream flows through the site. A summan
description of this site is presented in Table 17.

The Johnson lLake site encompasses an arca northeast of Johnson Take. whun o
located 10 km cast and north of Banff. off the Two Jack Fake Road.  The site i based e
40 ha of aspen forest (HD1) and 25 ha of sedge fen wet shrub mcadow aropen ~pen
forest habitat (PTS) located along a small creck which flows through the site. odgepon
pine covered slopes rise gradually from the sitc on the north (PTS, NY1) and cast (P11,
PTS) sides. The site is bounded by the access road to Johnson I ake on the west side and a
lodgepole pine-Dougias fir coverec ridge and lohnson L.ake to the south. A summary
description of this site is presented in Table 18.

Relative merit values were assigned for each variable and arc indicated in the sumimian
tables and illustrated in matrix form in Table 19. The matrix provides a systematic basis for
comparing rclocation sites.  The best site could be identified by “ssigming number values 1o
the merit rankings and weights 10 the various catcgorics and/c cariables within categories
The end result of such an exercise is dependent upon the weighting factors chosen As these
factors reflect management prioritics, policy objectives, cost constriinis, and resource
(physical and manpower) limitations, this exercisc was not carried out at this ume.  Rather,
the brief description of the various sites and the relative merit matrix provide sufficient
information for the review of alternatives in a form which could be later eapanded 1
required. A subjective evaluation of Table 19 suggests that the present site s the best

location for a paddock, particularly if the wildlife movement problem could he alleviared.
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Table 17. Summary for sccond-round reconnaissance of Hillsdale Meadows paddock
relocation  site.

Location of Site: Hillsdale Meadows

1. Bison Requirements .

a) Forage high; productive natural grassland with moderate
previous disturbance; aspen forest with few small meadows,
logepole pine forest with little forage: supplemental feed
may be required to maintain range quality

b) Cover medium; aspen forest and lodgepole pine forest;
design would have to insure bison are not isolated from
escape cover by road

c) Water low; small stream through site not reliable;
ensured water source required

2. Environmental Compatibility

a) Wildlife low; area is productive grassland and receives
significant use by elk; would present a barrier to local
movement and may decrease use of grasslands in immediate
vicinity; may suffer predation by wolves

b) Vegetation/Soil medium; 1limited thinning of forest
cover may be required for visibility: few problems with
construction or erosion forseen except for possibile

wallowing on south-facing slopes along W side of site if
included in paddock
c) Visual/Aesthetic low; visible from Bow Valley Parkway

3. Visitor Use

a) Compatibility with Present/Planned Use medium; hiking
trail to Johnson Canyon passes through site; other ungulates
can often be viewed in area; contains a range enclosure study
plot

b) Predicted Visibility of Bison high; periodic thinning
of cover may be required

c) Aesthetic Quality of Setting medium; will provide a
ritural environment for bison viewing however fence along Bow
\alley Parkway will be visible

d) Access medium; approximately 18 km from Banff; on
regular scenic tour route

4. Cost Effectiveness

a) construction high; fencing, road, handling facilities,
feed storage, interpretation, establish water source, sone
thinning, reroute trail

b) Maintenance medium; distance from Banff increases
costs; facility maintenance, supplemental feeding, periodic
thinning




Table 18. Summary for sccond-round reconnaissance of Johnson Lake paddock
relocation site.

Location of Site: Johnson Lake

1. Bison Requirements

a) Forage low; wetland with sedge and shrub, water regime
uncertain, some wetland areas appear to be drying up and as
succession occurs will loose sedge component, problems with
inaccessability during flooding or high water freeze; aspen,
lodgepole pine, and white spruce forests with little forage,
possible clearing required; supplemental feed would likely be
required

b) Cover high; aspen, lodgepole pine, and spruce forests

c) Water high; small stream through site; winter
reliability unknown but likely ok; ice may have to be broken
for bison
2. Environmental Compatibility

a) Wildlife medium; would eliminate moderate present use
by ungulates; would create a barrier in combination with
penstock and Two Jack Canal

b) Vegetation/Soil low; disturbance of aspen forest and
wetland areas with 1little previous impact; clearing and
thinning of forest cover; continuing impact on water regime;
fence and road construction in wetland areas

c) Visual/Aesthetic medium; portion of facility visible
from Johnson Lake Road

3. Visitor Use

a) Compatibility with Present/Planned Use medium;
hiking/skiing trail passes through site; would eliminate some
trails and area associated with Johnson Lake day use area

b) Predicted Visibility of Bison low; even with clearing
and periodic thinning of forest cover, the configuration and
varied topography of the site make good visibility unlikely

c) Aesthetic Quality of Setting medium; will provide a
natural environment for bison viewing however clearing and
construction will visually impact site

d) Access medium; approximately 10 km from Banff; on
regular scenic tour route

4. Cost Effectiveness

a) Cconstruction low; fencing, road, handling facilities,
feed storage, interpretation, clearing/thinning, reroute
trail, special materials and design needed for construction
in varied terrain/wetland a:

b) Maintenance low; facil maintenance more expensive in
varied terrair/wetland area, supplemental feeding, periodic
thinning
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lablc 19. Matrix of relative merits for paddock relocation sites evaluated by

second -round  reconnaissance.

Bison Requirements
Forage
Cover
Water

Env. Compatibility
Wildlife
Vegetation/Soil
Visual/Aesthetic

Visitor Use
Use Compat.
Predicted Visib.
Setting Quality
Access

Cost Effectiveness
Construction
Maintenance
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9. RESULTS IV. BUFFALO PADDOCK STUDY

9.1 Attributes of the Bison Viewing Opportunity

9.1.1 Bison observation< conducted

During the 12 week study period, a total of 280 loops were conducted as spectc b
the schedule. Time for loop complcts varied from 22 1o 60 nunutes with e doc
of 37.2 minutes (SD=6.82) (Table 20). Loop completion time depended primaniy o
number and length of bison sightings conducted during the loop. Mcean time for foops vl
no sigh' gs was 32.6 minutes (SDD=3.04, range 2§ to 42 min.}, compared to a mean loop
time of 39.8 minutes (SD=6.99, range 22 to 60 min.) for loops with onc or more sightings.
In total. 10,390 minutes (173.2 hours) were spent conducting foops in the Buffalo Paddock
over the study period.

Bison were obscerved on 64.3% of the 280 paddock loops conducted (95% Cl
64.3+5.6). Waile only onc sighting was recorded for most of the successlul foops (156 Toops
or 86.7%). there were 22 loops (12.2%) with two sightings, and two loops (1.1%) with thice
sightings, for a total of 206 bison sightings. Loop sighting success, or the occurrence of one
or more bison sightings on a loop, was fund to be significantly rclated to foop hour
(x?=27.04 df =14 p<.05). The association was wcak (Fambda - 0.0900) . However, as
illustrated in Figure 12, the chance of sighting bison was generally greater i the morning
hours. Loop sighting success was highest, 94.4%, at 0600 hours, and then decreased to 68 4%
at 1200 hours (Figure 12). In the afternoon and cevening foop sighting success was vatuble
with the lowest chance of seeing bison occurring at 1600 and 1700 hours (42.1% loop sighting
success). Loop sighting success was not significantly rclated 1o observed sky conditions,
observed precipitation conditions, o1 10 the du, of study (p>.05).

The 206 bison sightings varied in length from two to ten muates G0 945 uin
SD=1.67). with the target sighting length of ten minutes bumg achicsed for v 3% ol all

sightings.  The average sighting time for the 180 first sightngs, or those thar occutrred fira
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Table 20. Mcan time for loop completion.
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Loops with
no sightings
(n=100)

I.oops with
1,2,0r3
sightings
(n=180)

All loops

Mean No. Standard

Minutes

32.6

37.2

Deviation

3.04

Min.

28

22

22

Max. Total Time
Minutes\Hours

42

60

60 10390\173.2
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duning successful loops, was slightly longer (¥=9.52 min., SD -1 53, range £ to 10 min.),
with ten-minute sightings being achicved for &9.4% of all frst sighting<. In total 1946
minutes (34.4 hours) were spent observing bison. with 1713 of these minutes occurring on
first sightings.  The number of bison seen per first sighting varicd {rom one to cight, with
the sighting of six (23.9%) or seven (22.2%) animals being most commorn and 84.4% of all

first sightings having four or more ammals (Figure 13

9.1.2 Characteristics of bison sightings

During cach sighting, bison obscrvations were recorded by bison  minute, the
observation of one bison for one minute. In this manner, observations were recorded for a
total of 7457 bison minutes. The view of the bison for each bison minute was described by
recording four categorical variables indicating how far away the bison was, what percent of
the bison was visible, what screening if any interfered with visibility, and what major activity
of the bison was observed.

Bison were rarely (1.5% of bison minutes) observed from a distance closer than 11
meters (Figure 14). The frequency of observations in the other distance categories decreased
as distance increased. with observations at 11-50 meters being most common (44.4%),
followed by the S1-100 meter category (32.9%), and the greater than 100 meters category
(21.2%).

The views of bison were highly obstructed, with the animal observed being less than
onc-quarter visible in S1.1% of all bison minutes (Figure 15).  The 25-49% visible category
accounted for an additonal 19.8%, for a total of 70.8% of all bison minutes spent observing
less than one-half of a bison. Conversely then, bison were at least one-half visible for only
209, of all bison nunutes, with complete views accounting for 4.3%, threc-quarter 1o 99%

views accounting for 15.4%, and 50-74% views accounting for 9.4% of all bison minutes.

“The number of bison in the Buffalo Paddock increased from five to eight over
the studv period. Two calves were born in May, and initial sightings occurred on
davs seven and thirteen. The adult male bison, which was absent from the paddock
at the beginning of the study, returned on day 08.
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The most common screcning medium was vegetation. 1t was rtecorded as the only
soreemmg medium for 70.2% of all bison munutes and in combination with other screening
medinms, namely topography (10.0%), bison (7.6%). and topography and bison (1.1%) for a
further 18.7% of bison munutes.  The remaming screening was identificd as bison (4.2%).
topography  (2.4%), and cars (0.4%).  Summarizing the combined screening medium
Grtepories by dividing cases equalhv among the separate sereening components vields summary
peteentages of 79.3% for vegetation, 8.3% for bison, and 7.7% for 1opography {Figure 16).
Only 4.2% of the bison minutes were withe,  creening of any kind.

Observed bison activities were recoded into seven major catcgories; feed, walk, run,
stand. luy down, groom and unknown (due to poor visibility). The most common major
activity category was fay down, recorded for 35.9%, of all bison minutes followed closely by
feed 4t 34.4% (Figure 17). Together these two categories accounted for 70.3% of observed
hison activity.  Stand and walk tepresented 16.7% and 9.9% of observed activity respectively
and run, groom, and urknown comprised the remaining 3.'7%.

I'o further describe the bison viewing opportunity, the two ordinal bison observation
variables, distance away and percent visible, were examined using Kendall's tau-b (7-b) rank
correlation.  The associations between distance away. percent visible, day of study, loop hour,
observable shy condiion, and observable precipitation condition were explored.  The
correlation matrix is presented in Table 21, Significant 7-b cocfficients (p<.05) were found
for all varables tested with distance away and for all variables except loop hour tested with
percent vistble.  The strongest association was found between percent visible and distance
away (7-b= 22). The relationship was moderately positive with the percent of the animal
screened increasing as Jistance away incree. A, Distance away and percent visible were very
weakly associated with observadle weather.  As doud cover increased, bison were observed
further awav (7-b=.03). but were less screened (7-b=-.02). As rain intensity increased,
bison were observed closet (7-b=-.03). but were more screened (7-b=.04). These
relationships cannot be directly interpreted as they are confounded by the relationship of

observable weather to the day of study, and they are a function of the physical characteristics
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Table 21. Kendall's tau-b correlation matrix for bison

away and percent visible.
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observation vanahics distance

Loop Sky Precip. Distance Percent
Hour condit. Condit. Away Visible
Day of .0321 .0718 .1008%* -.1283* -.0190%*
Study (280) (203) (203) (7440) (7446)
Loop .0245 -.0213 .1652%* -.0032
Hour (203) (203) (7440) (7446)
Sky .4151%* .0251%* -.0196%*
conditions (202) (7356) (7362)
Precip. ~.0319+ .0348+%
Conditions (7347) (7353)
Distance .2240¢%
Away (7430)
*SigniZicant tau-b (p<.05)
Note: With increasing category values, the hrur of the day

gets later,

sky gets

cloudier,

rain inten. ity increases,

distance gets further away, and percent visibility decreases.
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and location of the sites used by bison during different types of weather and the activities
performed there  For example, during cool overcast weather, bison would feed in open
meadows in the centre of the paddock ~sulting in further distances and less screcning.
During heavy rain, bison would bed down in an arca of moderately hcavy aspen close to the
road. resulting m doser distances and more screening  Distance away and percent visible
Jhowe ! weak (7-b= - 13) and very weak (7-b=-.02) ncgative association with dav of study,
indicating doser observation distances and toss screening as the study progressed. A weak
positive associahon between  distnce away and loop hour (7-b=.17) showed increasing
obecnvinon distance throughout the day.

ihe overall trends of the relationships between distance away and loop hour and
distance away and dey of study arc illustrated in Figures 18 and 19.  The mean value of the
ordinal distance away scale was calculated for cach loop hour and for cach week of the study
and the relaconship plorted. The distance scale average value is the least (bison are closest)
4l 0600 hours and gradually increases during the morning and carly afternoon to a pcak at
1600 and 1700 hours (Figure 18).  The distance scale avera, lﬁcn decreascs again in the
cvening hours, but bison are still observed at a greater distance than in the morning hours.
Asallustrated in Figure 19, the destance scale average value increases from Week 1 to Week 2
and then pradually decreases to a minmmum value in Week 9. The distance scale average then

mereases again over the last three weeks of the study.

9.2 Visitor Use of the Buffalo Paddock

<
[ ]

1 Daily visitation

Daily visuation of the Buffalo Paddock was recorded as the number of vehicles that
passed the paddock traffic counter berween 0800 hours on that day and 0800 hours on the
nent day of the study. Traltic counter readings vere adjusted dailv (0 account for research:
cntries and knewn non-visitor entries such as park warden, construction, and maintenance

vehicles,  For four periods when the traffic counter was not working propetly, estimates of
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visitor vehicle entries were made by averaging the visitor vehicle counts for the two identical
time spans previous and the two following.  Overall, the counter was 97 curate when
compared to vistuai counts.  Differences can be attnbuted 1o factors such s ovtremch
slow-moving vehicles pulling trailers being counted as two vehicles instead of one, bison o
covotes walking in front of the counter's clectronic eye, and the occasiondl cqupnient
malfu- ction.

Total visitation estimated in this manner was 25,767 visitor vehades (Table M) Thi
total visitation included four davs when the Buffalo Paddock was dlosed to visiton tnadhic o
most of the dav duc to ~onstruction on the access road. Visitation on these dins v ond
4. 5. and SO vehicles. Including these days when the Buffalo Paddock wias dlosed. the mean
daily visitation was 306.8 visitor vehicles (SD= 1400.22) with a minimum ¢f 2 and & mavimum
of 525 visitor vehicles. If the four minimum values are excluded, the mean daily visttation s
321.3 (SD=126.97) with a range from 72 to S25 visitor vehicles.

The relationships of daily wisitation with day of study and with dav of weck wore
tested using Kendall's tau-b correlation and e Chi-sgnare test of independence respectinvedy
Daily visitation and day of study showed a significant (p<.05), moderately strony positive
association (7-b=.65) while daily visitation and day of week were not significantly selated
(p>.05). Daily visitation generally increased over the study period to a mavinum of 908
vehicles on Day 57 (Wednesday, July 9), after which daily visitation dechned and remaaned
stcady to the end of the study period (Figure 20). Two daily vistation peihs occntted
conjunction with the long weckends of May and Aagust. The maximum dailly visaalion
associated with these weekends occurred on Dayv S, Sunday, May 18 (257 selndes), and Dy

2, Sunday, August 3 (520 vehicles).

9.2.2 Traffic observation periods conducted
During the study period. 256 traffic obscivation penods (TOP<) were conducted
TOPs lasted from two 1o 60 minutes, with a mcan TOP length of 23.90 manutes (SD 7 ¥Y).

A total of 6118 minutes (102.0 hours) were spent obscrving traffic over the <tul. penod



Table 22, Mean daily

visitation rtecorded by traffic counter.
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All days
(n=84)

Excluding days
paddock closed
(n=80)

Mear No.
Veh les
Enter

306.8

321.3

Standard Min.

Deviation
140.22 2
126.97 72

Max.

525

525

Total
Vehicles
Enter

25767
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The number of vehicie visits per traffic obscrvation period vaned from zer 1o 55 with a mean
of 11.2 vehide visits (S = %.63)(Table 23).  Total vehicle visits recor o4 during the traffic
obscrvation periods was 2806.

Of vehides observed during traffic observation periods, 93.0% were classified as
private vehides with 14.8% of these specified as being rentals from  Alberta or British
Columbia (lable 24)  The remaining <ovon pereent was comprised of bus tours (6.1%),
other tours (0227 and motorevcles, ovelists, and non-visitor vehicdles (0.7%). For all buses
recorded, 70.4% were sdenufied as belonging 1o one of three tour companies, Brewster
Pransport e ancd Tours (2919 Grevhound (24 4%) and Pacific MWestern Transporiation
(16.9%).

vehicle license plates were recorded for 2741 vehicles.  Of those plates recorded,
S5.9% were from Alberta (13.3% Aloerta Rentals) and 11.4% from British Columbia (0.8%
Britsh Columbia Rentals)(Table 25, Figure 21).  The remaining Canadian provinces and
territones, with the exception of Prince Fdward Island which w.is not represented, made up a
further 11.0%. for a total of 78.3% Canadian (14.1% Canadian Rentals) license plates.  Plates
from the United States comprised another 21.0% with the most common states being
Cahformia (4.4%). Washington (3.3%), Florida (1.1%), Oregon (1.0%), and Minnesota
(0.9%) . The temaining 0.7% of plates were from Furope and Mexico, as well as buses with
multiple plites.

For cach vehide visit, time of entry, time of loop one, time of loop two (if
applicable) . and time of exit was recorded.  The length of time for completion: of the first
loop was obtained tor 1263 (44.1%) vehicles (Table 26).  The mecan completion time for the
(irst observed loop was 8.7 minutes (SD=2.71), with a range from 4 to 33 minutes (Table
>7). Of the remaming vehicles, 766 (26.7%) were only observed beginning the first loop, 788
(2780 vehicles were only observed ending the first loop, and 49 (1.7%) vchicles were
obsenved entering the gate and eniting by driving around the island or backing out of the
paddock betfore beginning the first loop.  The length of time for completion of the second

loop was obtained for 79 (2.8%) vehicles.  The time for second loop compleion ranged from



143

Table 23. Mean vehicle visits observed dunng traffic observation penods. loops, and

sightings.
Mean No. Standard Min. Max. Total
Vehicles Deviation Vehicles
Observed Observed
Traffic Obs. 11.2 8.64 0 55 2866
Periods
(n=256)
Loops 9.5 7.61 0 34 2650
{(n=280)
Sightings 3.2 3.18 0 18 651
(n=206)
Stop 2.4 2.96 0 18 489
Not Stop 0.8 1.45 0 8 162
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Table 24 Percentage occurrence of  vehicle tvpes during traffic observation periods,

loaps, and sightings

Type of
Vehicle
Observed

Private

Bus
Tour

Other
Tour

Motor-
cycle

Bicycle

Non-
Visitor

Total

Traffic Loop
Observation
Period
93.0 92.6
14.8 Rental
85.2 Non-Rental
100.0
6.0 6.7
29.1 Brewster 32.6
24 .4 Greyhound 20.2
16.9 PWT 11.2
29.7 Other 36.0
100.0 100.0
0.2 0.2
0.2 0.2
c.3 0.2
0.2 0.2
100.0 100.0
(n=2866) (n=2650)

Sighting

Brewster
Greyhound
PWT
Other

93.1

74.4 Stop
25.6 Not-Stop

100.0

5.8
92.1
7.9
100.0

Stop
Not -Stop

Stop
Not-Stop

Stop
Not-Stop

100.0 Not-Stop

100.0

0.2
100.0
0.0

100.0

100.0

(

n=652)

Stop
Not-Stop




Table 25. Vehicle licence plates recorded durnng traffic observation perieis

Province or State of Issue $ of Vehicles Observed
and Vehicle Type
Alberta
Private 38.1
Private Rental 13.3
Other 4.5
Total Alberta 55.9
British Columbia
Private 9.8
Frivate Rental 0.8
Other _0.8
Total B.C. 11.4
Oontario $.5
Saskatchewan 3.4
Manitoba 2.1
Quebec 1.7
Northwest Territories 0.
New Brunswick 0..
Nova Scotia 0.1
Newfoundland 0.0
Yukon 0.0
Total Canada 78.3
California 4.4
Washington 3.3
Florida 1.1
Oregon 1.0
Minnesota 0.9
Other U.S. 10.3
Total U.S. 21.0
Other (Mexico, Europe, 0.7
Multiple Plates e.g. buses;
Total Recorded 10C.

(n=2, ")
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Table 26. Vehide visits observed during traffic observation periods.

% of Vehicle Visits Observed (n=2866)
No Second Complete

Begin End
Oonly Only

First Loop 26.7 27.5
Observed
Second Loop 2.0 -——

Observed

Around Island
or Back Out

No Loop

1.7

c.1

LOOp

95.2

Loop
Observed

44.1



Table 27, Mcan Joop completion times recorded during traffic chservatio:

1 periods.
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First Loop
Observed

Second Loop
Observed

Mean No.
Minutes

8.7

10.3

Completed Loop Times

Standard Min.
Deviation
2.71 4
3.76 4

Max.

33

24
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4 10 24 minutes with 4 mean tme of 10.3 minutes (SD=3.76). An addtional se (2 7))
vehicles were nserved beginning the second loop, but 2727 (95.29%) vehicles were observed to
exit before beginning a second loop, and 4 (U.1%) vehicles were obscrved pasang the sland as

if 10 begin a second loop, but backing up and cxiting instead.

9.2.3 Loop and sighting vehicle observations

In addition to vchicle observation during TOPs, 2650 vehiddes were cosenve b dimimy
loops with a mean of 9.5 vehicle visits per loop (SD= 7.61) and a ravge o o o 3okl
visite (Table 23). These loop vehicle visit totals include vehicle visit totals recorded tor it of

the sightings conducted during the loop.  Of these 9 0% were private vehicios, 6 7% were tae

tours. 0.2% were other tours, 0.6% w doreveles, cydlists, and non visitor vehicles ¢ Lable
24, Figure 22). Of the observed . sars, 09% were adentificd as Brewster Transportation

and Tours (32.6%). Grevhound (20.2%). and Pacific Western Transportation (11270

During the 206 sightings, 651 vehicles visits were observed and cateponzed as stoppiny
or not stopping (Table 23).  The meen number of vehicle visits observed por sighting was 30
(SD=3.18), with + range from z¢cro to lg vehicle visits. 93.1% of these vebidies were private,
S %% were bus toui~. 0.3% were other tours, and 0.8% were motoraydes, ovehsis, and
non-visttor vehddes (Table 24). Of these vehicles, 79 1% stopped at the siphting location and
24.9% did not. By vehicle type, 74.4% of the private vehicles (no 606), 92 1% of the bue
tours (n=138). 50.0% of the other tours (n=2), 50.0% of the motoresdes (no Yy O 0%

cvelists (n=2), and 100.0% of the non-visitor vehicles (n- 1) stoppad

9.2.4 Visitation rates

The rate of sehidle use (vehcles/minute) in the Buffalo Poddock was calculated for
vehicles observed during loops and sighuings and for vehidles entenng the paddock ac rooondo!
by the traffic counter during the hour of cach loop. The mivans and Tanye. ol the thic
visilation rates. observed rate for loops. observed rate for sightiwgs. and recorded rate of

ntrance are shown in Table 28, Mean observed visitation rates weit HOovehides Zinn
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Table 2%, Mean visitation rates observed during loops and sighungs and reconded

traffic counter.

Mean
Vehicles/Minute
Observed Rate
for Loops 0.3
(n=2650)
Observed Rate
for Sightings 0.3

(n=654)

Recorded Rate
of Entrance 0.3
(n=5315)

Standard Min.
Deviation
0.20 0.0
0.35 J.0
0.25% 0.0
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(S1) 0.207 for loops and (.34 vehicles/mmute (SD=0.35) for sightings. The mean
vsitation rate reconded by the traffic counter was 0.33 vehicles/minute (SD=0.25). Ovcrali,
the paddock vistation rate was approvimately one vehicle cvery three minutes.

To further describe visitation rates, the three rates were examined using Xendall's
toi b orank correlation. i he associations between observed rate for loops. cbserved rate for
sightings. and recorded rate of entrance and day of study.! - hour, vbservable sky condition,
aind observable precpuation condiion were evplored. The correlation matrin 1~ presented in
lable 29

Fhe vrsibinten fales showed Sroty posiiine ossochition witk o hoother The observed
rate for loops showed i shightly stronger association with recorded rate of entrance (1-b=.79)
than did the observed rate for sightings (1-b=_063).

Siemificant 7-b coetnaents (p< 08) were found for all three visitation rate variables
tested with day of studs and foop hour. The 7-b coetficients all indicated moderaie. DOsitive
relationships with Gsitation 1ates ncreasing with day of study and lonp hour. The
assoGations with day of study (r-b 32 10 .40) were stronger than those with /loop hour
(r b M ).

The ~hape of the 1ciationships between recorded rate of 2atrance and day of study and
recorded rate of entrance and loop hour are llustrated in Frgures 23 and 24, The average
ates 0 vehiddes entermy the paddock were caleslated for cach week of the study and for cach
foop hour . and the relationships were sued. [he selationship between average entrance raie
and week of /v (Figure 23) dosely reflects the relationship of daily wisitation with day of
sty seen i ousivon baeere 200 After an inial decline from the May long weekend peak.
the average entrance rare steadily imcreases o Week 9 (July 9 to 15). dips sharply in Week 10,
and then fevels ot bigure 240llustre ~ the relationship between average entrence rale and
loep howr. Viatiion tae moreases from a low of 0.01 schicles/minute < 0600 hours 1o a
Pota of 050 vetiddes mumute, or approvimately one vehicie every two misutes at 1100 hours.
The average ertrance ate then dechines and Jevels off at appronimatcly 0.47 vehicles/minute

from 1200 1o 1200 hours, after which rates decline to 1900 hours. A small increase in



Table 29. Kendall's tau-b correlation matria
for loops. .hserved rate for sightings. aund recorded rate of -

for

visttation rate vartabic,

chaerved  ral

TN

Loop Sky Precip. Obs. Obs.
Hour Condit. Condit. Rate Rate
Loops Sights.
Day of .0321 .1290* .1103%* .3582%* .3233%
Study (280) (278) (277) (280) (206)
Loop .0571 .0407 .2782% .2920*
Hour (278) (277) (280) (206)
Sky .4908+* .1484* .0214
Condit. (277) (278) (203)
Precip. . 0469 L0223
Condit. (277) (203)
Obs. Rate .6925%
Loops (180)
Obs. Rate
Sightings
*Significant tau-b (p<.05)
Note: With increasing category values,

gets later, sky gets cloudier, rain

visitation rates increase.

Rec.
Rate
Entr.

.3969*
(267)

.2346¢%*
(267)

L1513+
(265)

.048%
(264)

.7883%
(267)

L6397
(172)

the hour of the day

intensity increases, and
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averaye entrance rale then oceurs at 2000 hours.

(userved rate for loops and recorded rate of entrance were also significantly (p<.05)
assocated with observable sky condiion.  The relationships were weakly positive (7-b=15)
with visitation rates increasing as doud cover increased. However, these relationships cannot
be dhrect s nterpreted due 1o e sinnfar positive relationships of observable weather to day of
wvudy . Visitation rates sore not sigmbianty assouated  with observable  precipitation

condimon(p > 05 )

Y 25 lour ager v

The divers and gudes of Mountam Par - Toars (MPT) and Brewster Transportation
and Tours (BT completed 39 and 26 Buffulo Paddock Tours forms respectively, describing
then touts through the paddock during the stady period. Due to incomplet participation by
font stal 1, forms weie not wonipleted for every 1rip through the paddock. Therefore, only
ponctal nterences can be made, o doon the forms reeeived.

Both of the tour apencie- nducted the majonty of their reported tours through the
padiock between 0900 and 12000 surs, with only a few mid-afternoon tours and onc early
cvenimy tour. MPT conducted §37° of 1is tours 4t 0900 hours and another 18% at 1000 hours,
wheteas BUT touis wore spread more event woeen 0900¢21%). 1000 (25%), 1100 (25%),
and 1200 (2170 The completed forms represcated the visits of 1006 passengers with MPT
and 673 passengers w. BTT. The mean number passengers/tour was 37.0 (SD=6.95, range
M oto n0 passenpers) for MPT and 27.0 (SD=10.89, range & 1o 48 passengers) for BTT.
Bl Jivers reported a 83.39% bison sighting success rate, while MPT guides reported bison
obrerved on 69.9% of all recorde. tours.  The snccess tate of MPT guides 1s similar to the
averape rafc for rescarchers of 64.3%. The BTT drivers success rate is high, cven when
compated 1o the researcher’s success 1ate between 0900 and 1200 hours, which averaged
T3 7% The reason for the higt BTT success rate is unknown. Perhaps drivers were more
inchined 1o return observation forn.. when bison were seen, thereby inflating the success rate.

Or. perhaps the higher vantage poi. from bus windows combined with several observers in



187

the vehicle mav have in fact resulted in a higher suceess rate for the BTT bus tours,

Sightings for which tison were described as close or clearly visble represented onh
35.2% of all sightings (26.0% of all tours). Reported visior reactions to Jdose o dear heson
sightings were positive, with visitors interested and ovaited about seemy biser W hen
sightings were far away or visibility was poor, reactions were stll won ol positne althony!
many visitors expressed the wish for a better view . On the occasions when bisor s o
visible, the reported visttor reactions varied from wery dhisappons T and Tveny e
"mildlv disappointed " and "no reaction”.

The tour agencies proved 4o etes of that o Ao Kt ade P tdosd
throughout the entire 1986 summer season.  MPT gudes conducted approvimately o
which included the Buffalo Paddock, serving 12,500 passengers (Anderson, O peis o
1987)% . Approximately 70% of these tours took place dunmy dubvwnd Augost Bl took
approvimately 0845 passengers through the Boff.do Paddock on s Bantt General Dive 1o
(Sandford, pers. comm. 1987)*7. In addivon BTT provided coughestimate tahen from o
representative sample of over 3000 of their charter customiers, w hich indicated that perhaps o
many as 28,000 charter passengers visited the Buffalo Paddock in the summer of 1986

The tour agency drivers and guides generally commented that the Butlalo Paddock
was & positive evperience for visiors, but eapressad the view that the chances ol aprhnny
bison should somchow be impreved.  Ms. Anderson ndicated  that MPI wratl
management support the continued operation of the present Buffalo Faddock, as tour pindes
enjoy interpreting bison history in the Buffalo Paddock . and visitor response 1o the viseis s
most often favorable.  Mr. Sandford of BTT described the Bulfalo Paddock s as Trnportam
part of the Banfl experience for most visitors™ and recommended that any changes to th
paddock enhance the naiural habitat through visual separation of huldings and fonces

increase bison sighting success 1o 100%.

“Ms. C. Anderson, President, Mountain Park Tours, Banf!, Albcrta.
“Mr. R. W. Sandford, Corporate Sccretary, Brewster Transportation and T
Banff, Alberia.



9.V Interaction of Visitors and Bison

Dunng cach loop and bison sighting. observations were made of visitor compliance
with posted warmmngs and of the interaction of visitors arnd bison. Although the sign at the
enttance 1o the Buffalo Paddock states that oveles are prohibited, two bicycles (one at a
arhiig) and four motorevdles (two at sightings) were observed an the padd «k during loops.
Sienage also warns visttors 1o remain i their vehicles However, people were observed out of
therr vehiddes on forty doops (14.3%) 0 Twents of these occasions took place at bison
aphtings (see below ), but the remainder appeared 1o be for a vanety of other reasons; feeding
pround squatrels (3L prckamy Hoacts (), kg protaios oo L walking (4), and standiny by
vehicles (5).

Dunng cach bison sighting, observations were made of the interaction of visitors and
tison Bison genersUv did not react stronglv®” 1o the presence of the rescarcher or Visitors
provided that people remamned mside their vehidles, Bison attempling 10 €108 the loop road
were blocked v vehicles on four occasions, and + re forced to wait or wa!. zronnd the
vehicles,  This caused some contusion for calves, resulting in apparent concern by the bison
coms.  The bison did not generally react 1o slow-moving or stopped vehicles with alarm or
appression. However, on two sightings bison were startled into flight by the sudden approach
ol veludles on one occasion a single motoreydde and on the other a group of five vehicles.  In
addition, bison reacted strongh by rapidly walking away when approached by a vehicle which
was drnven off the Toop road and into the paddock towards them.

During twenty (9.7%) sightings, onc or more visitors were recorded as being out of
therr velieles. Visitors left the loop road and approached the bison on 10 of these occasions,
o1 4.9 o 4l bison sightings.  The strongest reaction shown by the bison during each of the
twenty sichtings s shown in Table 30, As long as visitors remained near their vehicles, bison
ceneralh did not show a strong reaction.  However, on two occasions, bison walked quickly
4wy from the visitors and on one occasion, a cow bison bluff charged a visitor who stepped
USNtrong reaction was defined as obvious movement away from or towards the source

of disturbance. Due 1o poor visibility, less obvious responses, such as standing alert,
wore not consistently recorded and so are not reported.
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Table 30. Strongest recotacd reaction of bison to visitors out of ther velnddes
during twenty sightings.

No Visible sSstand Walk Run Charge Bluff

Reaction Up rway Away Charqge
Visitors out 7 2 1
of vehicles
(n=10)
Visitors 1 1 2 3 3

approach bison
(n=10)




out of hoe velnde ondy five meters from her.

Bicor I were consistently stronger wien ators directly approached them.
Onls 01 One oceasIon, wi. .+ et approans od g bison, did the pison show no
Crong response Resting bison on a second occasion wire obse <o 1o stand and reman alert
4~ the visitors approached 1o take pictures. Bison moved awai [TOI appredact.a g TGS 0l
Jve occastons, twice at a fast walhimg pace, and three ume: running ot of «gh: inte foiest
Cover Onthree sightings, visitors approaching 1o within 18, 30, wd S0 m ol bison were
Charpad by i cow bison. Two of the visitors were charged all of the way bacs to their
vehidies, approvimateh ao my and e the third chargang. the bison chased the visitor 1 ounh
20w halt way badk to his aar.

On two additional occasions, not on scheduled loops, visitors were ohscived actively
Chasing bison. Inone madent. o man and teenage girl followed the bison, which left at a
tapid walk, through the trees and well into the centre of the paddock. In the second incident
obeerved . man with a video camera chased the bison out of the trees and down the road
towards the rescarch sehide. A passing cvelist was able to hide behind the rescarch vehicle

amd then requested a ride out of the paddock.

9.3 1 Summary

[he opportunity for viewing bison in the Buffalo Paddock is limited.  Sighting
seeess by researchers, who travelled anproximately four times slower than visitors, was only
(4 [he bes wyhung opportunities were in the carly morning when visitation was lowest.
Bison at this time were closer to the loop read than later in the day.  Whether this is a factor
of bron avording the road arca during hours when traffic volumes are higher is unknown.
Moo Chtings (84%) were of foar or more bison and lasted at least ten minutes (88%). On
average, bison were seen at a distance of S0 meters or less on only 50% of bison sightings.
The aspen forest cover greatly reduced bison visibility.  Vegetation  screening, which
dovounted for SU% of all screening. was extensive enough that the opportunity to see at least

one-half” of the animal being observed occurred on only 29% of bison sightings. Bison were
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observed from closer distances and were less screened as the study penod progressed. s
may be a result of less secretive behavior by cow bison as their calves nuture Bicon weie

most common!y obscrved Iving down or feeding.

The Buffalo Paddock was visited by 25,767 wcehiddes ¢ ' ady peniost
approximately 6.7% of which were bus tours.  Assuming an average .- ks er bos
and 2.5 persons per privaie and other vehicles, tuc 1 visitation can be coimded a5

visitors; 60.424 bus tour passengers and 60,102 other visitors. By wiay o compare o

the same time joriod, 181,400 peo,.c visited the Cave and Basm. 3T people v

Upper Hot Springs Pool and Bath, 72,026 peop. visited the Bantt Muscam.
peop’ were served at the Banff Townsite Information Centre®”. Dathy visitation e 1hi
Buffalo Paddock increased over the study period, generally reflecting park use trends Most
of the paddock visitors drove vehicles with Canadian hoence plates (78%) apam retlecnny
park visitation trends.  Buses carried a sigmficant number of - passengers through the
paddock. with Brewster Transportation and Tours. Gievhound, and Paafic Westomn
Transporiation being the major identifiable carriers.  Visito,s spent an average of mine
minutes in the paddock with only 5% making a sccond loop.  Their speed was almost four
times faster than the rescarch vehicle and so the number of visitors who saw bison s Tikeh
somewhat less than the 64% success rate found by the researcher would indicate.  Onaverape,
approximately three-quarters of the vehicles which were seen during wightimgs would stop to
obscrve the bison.  The people who did not stop likely could not sce the bison bearnse ol
poor visibility.  Visitation in the Buffalo Paddock averaged one vehidle every three minuies.
However, there was considerable variation, from zcro vchicles 1o twe vehides per minate,
vehicles often ended up travclling in groups which would greatly incrcise the passape ride
cxperienced at any one point.  This inconvenicnced visitors who wanted 1o drive slower ind
w0 were continually forced to pull off to the side of the road. It also disturbed hison who
weTe unable 10 cross the road at will.  Visitation rates were highest at nind-day - aendan

increase in rales was seen as the study progiessed and daily visitation totals ingeased. Use

“Ban{f Nationa; Park Visitor Services and Interpretation files.
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of the paddock by the two cooperating tour agencies was higih, with over 47,000 passengers
beimy condrcted through the paddock over the summer season.

Visitors do not fully comply with the posted warnings of the Buffalo Paddock.
Cveies were observed in the paddock, although the incidence was low, and not all visitors
remnned in their vehides.  People were observed out of their vehicles on 14% of the loops
and at approximatcly 10% of the bison sightings. In most cases. people being out of their
vehidl id ot create a dangerous situation for the visitors, nor did it appear to affect the
bison. However, on tne occastons when visitors approached bison, bison reacled strongly
9% of the time, with 45% of these reactions being aggressive.  There is therefore. some

coneern for both visitor safety and bison harassment in the Buffalo Paddock.



10. SUMMARY AND REVIEW OF ALTERNATIVES

10.1 Summary of Sub-Study Results

The completion of the four sub-studies provided information necessars forarevios

oi the alternatives for bison management in Banff Natonal Park. The maer fador

summarized helow.

(2]

Prehistory and History of Bison in Banft Navonal Park

a.

b.

C.

d.

Bison, most crely plains bison. woie indigenous toihic patbh aica unin cired |
Summer bison distribution inciuded most magor vallevs and mass smgler -
vallevs, and extended to upper subalpine and alpine habitat.

Historic winter bison distribution is unknown.

Plains bison were reintroduced in 1897 as a captive herd The herd was v intamed

until 1981, when the plains bison were replaced with the present hond.

Resiew of Bison Management Factors

C.

Climatic conditions are favorahle for bison, although snow conditions irten winto
range.

S .itable forage, cover, and water resources oxvan the Tk,

Bison would compete with other ungulates for space and common jeso. o wiih the
most severe competition occurring hetween ¢k and bison for winter ranye

Scasonal movement patterns, that would develop as a free ranging bison herd became
establiched, would eventualty involve movement out of the patk. This would raise
several issues of concern including protection andsor hunting of bison, motatoring of
livestoch diseases, mitigation of bison competition with clk and horses for wintes
range, and provision of compensaii® for bison damage to adjacert agncaltursl
lamAs, s o1 facilities.

Severe ot weather voould likehy be the primary source of bron mort
Howeve,. wolf and grizzly predation, discase, and bison-vehicie colhaons could

contntbuting factors.

163
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{. A captive herd . ould require the provision of suapplemental feed, nutrients, and
water, amd the mstallation o handhng facihties and special fencing.

¢, Public mformation, interpretation. and appropriatc facility design are necessary
enhance vistor expeiaonee and mumme ¢ pubhic safety hazards and harassment of
hison .,

Atiahv ol Brson Hatn
The mterpdteranon of the D C dity provided o framework for the identification of
poientialy sintabie bison habitat in Banft Natonal Park through usc of the ELC
M ps

' There are mine FLC Feosites potentially capenic of providing primary forage hahitat.
Siv of these Thove swtable winter snow Jdepas. A more detailed survey would be
pecded o estmiate carrving aapacity.,

CThe Jower HowseNorth Sashatchewan, Rea Deer, and Bow River vallevs are
potential wintering aivas for -0 aging bison.

d Sttes located near Carrot Creek, Cascade Pits, Hilisdale Meadows, and Johnson lake
were assessed as pooential paddodk relocation sites.

Buffalo Paddoo: Studs

4. The opportunity 0 view:ng bison s limited, largely due 1o vegetation screening, and
the fact 1% 01 the best sighting opportunities occur in carly morning when visitation 1s
Jowest.

b the Buffalo Paddock receives significant use.  There were about 26,000 vehicles or
120 000 visitors during the twelve week study penod.

«.  Abont . of the vehicies nsing the Buffalo Paddock arc buses, representing ot least
SO of the visitors,

G Improv iointerpretation and facility design are required to adaiess bison harassment
and pubhc satoty concerns, and to improve the visitor expenience in the Bu'fulo

Pdduh Wk
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10.2 Review of Alternatives
The five alternatives are reviewed n this section.  The pimacpas strenpih.

limitations of cach alternative are summarized in Table 31.

10.2.1 Alternative 1. Paddock removal and elimination of bison from Banff National Purk

The first alternauve proposes the removal ol the Buffalo Padded and AT
chmination of biee  from Banft National Park. The »resent wood bronsherd woun
be relocated outside the park, the paddock tac ity disentlad and sire rehabiate o
out as necessary .

The eliminanon of the Buffalo Paddock would aimprove movement b ungulaic
throuvgh the arca and allow wildlife access to previoush enclosed habitat The muan poment
of bison would have no further impact on park resources. Howeverothe remaninr o rructntes
associated with the public and government horse cortals would sull provide it o
movement and exclude ungulates from usable range.

As this alternative completely climinates bison trom the patk, the tole of Bantl
National Park in preserving bison as a species must be addressed. Immedate copnrderation
of this isste w complicated by the distinction that must be made between the plains b and
the currently threatened wood bison.  The captive wood bison herd was intioduced 1o and e
maintained in Banff Nauonal Park in cooperation with the anadian Waldiite Service as pari
of the W .- ‘son Rchabilitation Program. It provides an asolated bieed hend that
contributes to peeservation o the wood bison gene pool und produces siock for ramttode on
projecis.  Howesver, as this study addresses the long rermi onapennd ol bhison, s aane
successful completion of the Wood Bison Rehabilitation Program .l remosab of wood hieor
from the endangered species hist. Thie wail deocas need 1o manntan caplive wood bison
breeding herds and fulfil! the commitment of Bant! National Park 1o the Wood Bheon
Rehabilitation Program.  Subsequentiy, the need o furiner corader this responsib s p
climinated and the role of Banft National Park in the presenvanion of bon G be osanin o

on a broader scale.
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Table 31. Summary of alternatives: principal strengths and limitations.
#1 PADDOCK REMOVAL AND ELIMINATION OF BISON FROM
BANFF NATIONAL PARK.

Strengths: remove paddock barrier to wildlife movement
return paddock habitat to wildlife
eliminate public safety and bison harassment

concerns

limitations: eliminate isolated bison gene pool herd
remove indigenous species from park
allow bison no role in park ecosystem
eliminate viewing and interpretation opportunit-
eliminate visitor attraction

#2 PADDOCK REMOVAL AND ESTABLISHMENT OF A FREE-RANGING
BISON HERD IN BANFF NATIONAL PARK.
Strengths: remove paddock barrier to wildlife movement
return paddock habitat to wildlife
create unique viewing ind interpretation
opportunity
allow bison to reassume role in park ecosystem
maintain isolated bison gene pool
maintain indigenous species in park
lLimitations: eliminate visitor attraction
reduce viewing frequency
introduce different public safety concerns
introduce bison impact to park ecosystem (soil,
vegetation, wildlife)
need to develop co-operative agreements with
adjacent lar wners
possible need .o control herd movements
and numbers
reduce certaint population survival and
growth

#3 RET:N.ION OF PRESENT BUFFALO PADDOCK.
Strengths: raintain visitor attraction
=m intain viewing and interpretation opportunity
all.w bison to assume role on confincl ecosystem
scale
maintain is~lated bison gene pool
maint.in ir .igencus spec’'es in park
LLimitations: not remove paddock barrier to wildlife movement
not return paddock habitat to wiidlife
mair ain bison in captive situation
continued public safety and bison harassment
concerns

(Con*..)




Tab!c 31. (Continucd)

#4 STRUCTURAL MODIFICATION OF PRESENT BUFFALO FADDOCK.

Strengths:

Limitations:

maintain visitor attraction

maintain viewing and interp. opportunity

improve wildlife movememt through area

opportunity to allow some wildlife access to
paddock habitat

depending on design: may improve viewing
opportunity, and decrease public safety
concerns and bison harassment

all-w bison to assume role on confined ecosystem
s.ale

maintain isolated bison gene nool

maintain indigenous species in park

provide some barrier to wildlife move ont

not allow wildlife complete access to paddock
habitat

maintain bison in captive situation

depending on design: may decrease iewing
opportunity, and ! crease/maintain public
safety concerns and bison harassment

#5 RELOCATION OF THE BUFFALO PADDOCK.

Strengths:

Limitations:

reomove paddock barrier to wildlife movement
return paddock habitat to wildlife
substitute visitor x«tvira. ‘on

allow viewing and iccery.e tion
maintain isol ' <&  son g ‘ne pool
raintain indiges:. “egt 5 1n park
allow bison to as an conf ined

ecosystem scale
~n wildlife novement and habitat,
tation, and soils elsewhere
on visual and aesthetic environment

~bere
’ ¢ safety and bison harassment concerns
™ :2in bison in captive situation

orw/side lower quaiity viewing experience thai
present location

unlikely to replace visitor attraction
attributes of present location
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“re Canadian Parhs Service wes o magor force n the mitial preservation of bison in
Comiada o Van Lt the world. The roic of the Canadian Parks Service has lessened over the
Lt el as phens hison, and soon wood bison, have becanie reestablished in both capuve
st fre aneing herds across North Ameris . The bison herds of EIk Istand and Wood
Bt fado Nanonal Parks sull cort o0 signifoaanth To the presa < of bison. In terms of
Ddcinebonal specios prosenvatior the ceoigical viiae of theaapte herds of Riding
Nevoa e Ve M oorton e o Bandt Namonad rebgtively
However, thos do contimue to provade b oon vene nools which are feacrally corolled and so

ar b proteced from disease and hybndizzoon, The coological value of a herd on Banff
Natonial Paoe 1o the presernvation of the bison species has, therefore, decreased from what it
Onec was, but canne ne o inely discounted.

Hooover, thionyh s commiiment e protect and maintam represest - s natural
ceon sters . and s policy of rentroducing formerhy andigenous speaces, the "anadian Parks
Seivoe minst consides value of bison as part of the ccosystems of Banff Nationg™ wwark.
Bison were mdigenots 1 e park prnor to 1860 Altheneh the stronghold of the spuaes was

ohtonst. tue prainies and toothills, evidence is safficient to indicate that bison were oflee A

aembicant pres oo the park. The oo iminatior of i targe ungulat. such as the bison
worind have hoedd consederable ompace o ~ oated vepetation, other ungul: and predator
spedies. The continued absenve of hison preciudes parspation of he o pecies in the

nat Al evolung coosvstems that 2otk Mo @gement sIrves 1o preserve. Although neither

distoro ol pos anon s, nor winter AJdistribution can be fiimh established |, these factors

wonatted e g ade and location, tather that the fundamental nature of the ceesystem
dipacts of fason 0 wonkd, thorefore, be desirabic oduce bison to at least a portion
of Bantt National Park, rather than climimate them oneid b lternanve

Remove 0 bison from the park would eliminate a valuable opportunity for bison
vewimy and reletad education and mterprewaion. The bise ko oy cducational and

mterpretive valae.  Farle North Ametican human history s - oaviv 01 1o the bison and th:

o of the near eviermination and subsequent recovery of the species is a powerful
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illustration of the need for and methods of wildlife o servation There are other Tocations
where bison can be viewed and the bison story related. However the opportann e By
National Park i of high value because of the mmmnmsic micrest provided bythe rese which
park plaved :n bison conservation, the evistence of ar ostablished brsoriowiny Pachine o,
park. the naturalness of the img enviton nd the farge audienes wenved b ooped
The removal of the Baffalo Potdock would of o chnmaie o poduiat s eator a
R AR B TR KPR A

Itesest an vicwiny brson .

10.2.2 Ahernative 2. Paddock romoval and sabbshiment of o frecranpmyg hicon Je 0 oan

Banff National Park

Phe second alternative s tooremies o the Beodo Paddock ot establsdo tee e
herd of biso nthe park. The rerioval of the paddock wo be ccorpishod e
previousiv. The estabhshment of o Ty herd wonhd roquirre one e ol

determing range carrving Gy b, wonter forage avadabr o and s ovpedted ey

coimpetition and environmental nnpacis The constiicton of 0 tonpoiaiy padiock
and maintenance of a brecding herd tor a few v vo U be necessany Kooenb ovpe
gained through the esteblishment of herds weihme the Waood Bison Rotodnbn o e o
could be apple P rommprove 11 hances oF wosuceesstan tercodichon

While this ali caatnve would elimmnaic the civtor attrad coondod by e Buot e
Paddock . the establishment of a free ranpiey fond would provdc sldimend oppartag o0 o
! g and csterpretation of hsonn Bison wounld not b it as e condiod
wit the sighting of frecrcaang beson e the dark woud b he o oagie g

[nterpreration of free-rireny bison Munagemeni i Bt Noonagd Parkgee e po oo
reach a wide audience ade mgh-profide cducanon bt o ot e reaan o
in Canada.

The presence of - co-ranging bisor in Bunft Nationad Park aowd oo

safety concerns related 1o the possible ooonrrence of vehide-bisen coligone e et
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cnicounters with aggres e hison i Luformation and awareness could be used o
minse the harassment of bison and F acearrence ol oo ossive e ounters. However.,
core nadents would undoubtedhv oceur as bisor Secame established an the park o with the
fCrocuencs bony depondent upon the sizeans b ibuton o the herd

The estallishorent of a free ranemy hond wonli allow bron o teassume o natural role

Co e ccomstoms of the park s Broe roagniee eosors soaldampact soil and vegetation

AT P C g o A RTR AN and
Copvtahion wonld penciaiby booospersed s would e syt to those of the
onemad Tree tatymy bison population Bison docompete Tor space ad commor
resoutees with other g abatos, althee 0 3 eronces s hebitat use and food habits would
narmnze this o peliiion. Some T St prassland carnang capacry for o other

Subates oarie carhe ol wonld kel cooar Bisos would provide o pota food source
Gowobies. vt o baos and other prodators and seaver aers The alnmiee environmental

Shpos o rree tangty bon would depend on the numbers of bison mtroduced and the

oo L an Stion ol the herd.
S ahie habis “wintenng bison evists withi the paek, birt the habitat boundaries
b i e reas o provine ) land o Tooas theretore By that free rangimg
dicever ndin . orammediateis evpand thar wintering tanges o include habiat

a ek boun bines, noa monnes amalar o that or park ko Once bison became

" mhar with this habitat, they might also ~pend some tme there in summer. This dikelibood

Sohor move el onte provindal lands wonld reginre that cooperative agreements be made
Attt Londes s ois tepanding the manager ! bisan.

T ancertanty of  popaiation sunviva and prowth s oa disadvantaee of the

Proe te s alternaing Phe opoductine suceess ofa free ranging herd, the impacts of

winies wen o on the popalation, and the importance of wolf predation cannot be accurateh

scdicdd 0 the populaton does cvpand stoeessfully, impacts on para resources would

Cooise O pnman coneern would be the competition of bison with clk for winter range.

A accepiabiiiny of this imcreased competition with 21k depends . management goals



for the two speures  The eventual spread of bison into high vistter tse arcas s home tanyc
CoonNon occurs, Is aiso a coneern.  Habituation and non cod oppoTtateny tor viator
encons ts with bison will aliow for improved viewmg of  hison but will s nctease thy
likelihooa of  bison  harassmient,  bison-vehide  colhsions, andapgressig b
interaction.  Conire of tison numbers within the parh would be dithorin b Toech
mnaceeptable. Howevero the hhelthood ol bison str g ento provineal e *

G omtareous b contral ot o D nrhee by Bty Decores il

10.2.3 vlternative 3. Retention of present Buffalo Paddock

The thira alternane proposes the tetention of 1 presen Sutbado Paddock
hmited thinning of forest cover to improve bison visibiliny . Bison huandhny Facties shoctd
also o irroronved 1o reduce stress and prevent miary 1o bson and handiers

This alternatse would noc alleviate the wildhife movravon problen nor gostor
habitat to other wildlife.  However. the seventy o the barnier thai the paddock e sent o
wildlife movement has not been firmiy estabhisned. The reactions of elh syt corndor
between the Buffalo Paddock fence and the Trans: Canada Highway foce tovaniab e Sone
clk have been observed displaving signs of stress and panic i the corndor s wihde oo bios
been observed calmly feeding and proceeding without hesitation to ase the underpass

This alternative would maintam the Buffalo Paddock as a  woor abtiachon and coton

viewing of bison coul: continue.  Bison viewmy coald be miproved G thingany Tree cosct

However, thraning would have to be carctully conducted i order tovmser Poam
aesthetic qualyy of the bison vie g scttng. and mmntan il froant el o coptiandd
tocated escape cover 1o Iprove poone satety and immimeze brson hatacanent o dnie o tats

in the Butfalo Paddock wouli be expanded 1o more fullv readie oo cducinon poreptsa!
provided by bisor management in Banff Natonal Park and 10 nicc cilectnele prasde
informatic dch would enhance pubhe safety and decrease haraseent of bason

The retention of the Buffalo Paddock requires that the acceptotuin. of nunntmang o

captive bison herd within Banff National Park be addressed From a policy standpamt e



decraot o allow the depree of natural process and habitat manipulation that 1s required to
Mot o caphive bison herd, must be based upon recognition of the inability 19 maintain the
wpraes by natural means. This study sugpests that the physical resourcees of Banff Nauonal
Path e suffiaent 1o maintos bison by natural means. It s therefore the perceived
imcompatibiity ol free rangimg oson manggement with present Tesoupee conservation and

dator nse poals a0 cost b solvany b nee pement problems, which woul' nrevent

rom e ccological standpomt G remuoduction does not allow bison 1o assume
& omatunal tole 0o the ccosystems of oo paak. However, depending on the natural arca
cniconn ssed by the fadihty and the cpoortunity for interaction with other wildlife, natarally
cvolving relationships may ocur on a contined ceosvstem scale. The ecological value of
these relatonships s low relative 1o free-raging rentroduction. However, it is high relative
o complate ehimmanon of bisor from the path. As this particular alternative for captive
rantroduction does not allow paddock access 1o other ungulates, only limited iateraction of
brsor wath therr environment cate oveur.  Sull, bison can envist in a relativery natural setting,
wath varcteon and dimatic conations representotive of a small portion of Banff National
Pk
Pty the human Jdimensions of retaming a captive bison nerd mest be consideed.
SO iSOy ay peleene the mae nce of capuive wildlife as beiny 1 confhet with the
modern philosophy of national park wpement ' wever, if the deciston were madce that
e oonh won to maintain bison i Banff Nauon as throogh cantive representation,
mrcrpictaeton and cducanon coaid be used to mform vistors o the reason for the presence of
Cpling Mife Most park visitons could recognize and arprecate the speaial management
oblems assocated with mamtauanmye a large ungula species wrach has been absent from the
path ccosastem for over a hundred vears.  As previously metioned, the provision of an
oppottan ty for bison viewing and interpretation in Banff National Park i worthwhile.  The
fact that this viewing and interpretation occurs in a captive situation may decrease, but does

not chmimate, the value to be realized.  Although bison visibility in the present Buffalo
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Paddock is limited, the acsthetic guahty of the actual bison VICWIRE cypenience s hugh
Despite the captive nature of the herd, the Ruffalo Paddock provudes an epportumi 1o
observing bison in . natural setting which 1 unequalled by most parcoo o and privan
facilites in south ~ ( e, In fact., due to the high degree of devclopriom adinone
arcas. the Bult oo Paddodk presents a comparatively tural scttiny an the Band fowuane

area in which to view several wildhfe speaies

10.2.4 Alternative 4. Structural modification of the present Buffalo Paddock

The primary objer ¢ of the fourth alternative, structural me teate ol the prooow
Buffalo Paddock, is 10 improve ungulate movement through the arca Dhr eitid
accomplished by changing the size and shape of the paddock. by altermy ih. padde ko o
allow ungulates to pass through the paddock. or by a combmation of - two methods I he
change in paddocs size and shape would, i genceral terms, be conducted by owadenme the
corndor between the Buffalo Paddock  cnce and the Trans-Canada Highway fence e
resultant paddock could be designed to retain the areal extent ol the old paddock by expandiny
towards the  cport or reduced in area to the degree that the paddock becomes o displas
racility, Poodock modificanion tonstalling o once that would allow nnyulate passape conld
be combines with slight adjustments 1in paddock shape o ensure masann passayre ol
ungulates.  This would decreass the degree of the harrier presenied by the oaddock and allow
ungulates access to 1 Jddock range, without creating a small display paddock or an oxtreneely
narrow paddock.

The impacts of paddock modification could range from th cbeaon of i
from the ~same amount of habitat as the present faahity to mpacting artle ares and alio s
ungulates oo 1ooa sgmficant ameent ol previoust enddosed Pahitat. Solan o N
habilal b ailable 1o bison wold range from being cquivaient 1o that of the presert pad b
a feedlot situation.  Ina ~uddock which allowed weeess 1o unpalates, ranpe condiin ol
have to be monitored to determine any changes in carrying capacits - of bison. Supplerental

4

fecding of bison would hive to be conducted in such @ way s 10 avort ggeressCanter g
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CNCOUnters anad prey onsumption of excess feed by other ungulates.

Cin o alternative  possesses  che advantages awd  disadvantages ol captive herd
marement discussed for alternative three.  The degrec ¢ nieraction of bison with their
civitonment vanes with the design. A facility similar in size to the present paddocr with a
[ence which allowed access to other ungulates would provide the most opp tunity " or bison
o mteract with therr envi onment and other wildlife. Conversely, bison i a ~ vall display
o Liock woabd fave o cpportunity for o dasntoiacen

As with reiention of the present Buffalo Padaodk, this aliernative would o w oon

vewmng and mterpretation of bison.  However, the oppe ity and ~uality of b vICWIng
soutd be atteced by the size and design of the paddock.  Paddock designs wo -~ the
win and ovient 1o wmch they made provisions tor the visibthity ol isor, . Ay of
visitors, the seanrity of bison from har ssement, and the aesthetic appeal of t ock. A
paddock which was considerably smaller than the present faciliy o oa disp ¢ paddock.
would provide an artificial setting for bison viewiry. This would gread! case the - alue

ol the Taaility as a visitor atiraction and as a location for viewing and intcrpreration of bison.
A nanow paddock could tarse conce.ns for visitor safety and bison harassment. Road and
ferce locanion would affect the visibility of bison and the acsthetic appeal of the setung.  The
preser -+ of other wildlife speaies in the paddock could  enhance  the wildiite  viewing

OPPOTIINGLY

10.2.5 Mternative 5. Relocation of the Buffalo Paddock

The Dith altern e involves the relocation of the Buffalo Paddock.  Four sites,
Cattoe Creeh . C ade Pits, Hillsdale Meadows, and Johnson Lake, hay .1 adentfied as
an. bl o relocaton.  As deseribed in Section 8.2, these sites dif fer based on their ability to
nect hisot requioments, the environmental impacts associated with the introduction of a

nodock, the wan the sites address visitor use concerns, and the relative costs for the

S Ao,



Relocation would remove the present Buffalo Paddeck. therebv amproving ihe
movement of ungulates through the arca and allowing wildlife aceess to previoush endosed
habitat as described for the first alternative.  However, paddock relocation toany ot the sites
would involve some impact on the local wildlife, vegetation. soil, and visual il aesthet
resources.  Relatively high impacts would occur on wildhic at the Hillsdale Meadows s on
vegetation and soils at the lomnson take site, and on the visual environment at both O
Poosand Hilladale Meatows

Paadock relocation would <1l require maintenance of @ captive bison herdand v
thereby provide opportunities foir *'son viewing and interpretation. However, basad oo b
compatibilitt  with present and planned visitor usc, the predicted vistbihty ot ison, i
acsthetic quality of the setting, and degrer - f access, none of the sites could replace the visiton
attraction provicded by the present Buffalo Paddock or provide an cqinvalent bivon viewny

opportunity.
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7.3.2 Ontogeny and reproduction

Bison calves are born in spring. with the calving scason generally extending trom
mid- April through May and early June, depending on the timing of the rut the previous 1all
The gestation period for bison is nine to nine and onc-halfl months long {Keynolds o al
1982) and has been estimated at 285 davs (Haugen 1974). Twin births occur but are e
(McHugh 1958, Fuller 1962, Roc 1970, Haugen 1974, Revnolds e af. 198 Meaghor 1900
The primary sex ratio usually is shghtly in favor of males (McHugh 1958, Fuller 1ue?
Meagher 1973, Haugen 1974, Reynolds er al. 1982).

Bison calves may weigh 15 1o 25 kg at birth (Rutberg 1954), and increase to 135 o
180 kg oy cight to nine months (Mcagher 1973).  Newborn calves are bright reddish tan to
orange, but begin to darken at about two and onc-half mont.:, attaining a uniform dark
coloring, by four months (Engethard 1470, McHugh 1972, Mecaghot 1950).  There s hittle
difference in appearance betwe-n sexes at hirth.  However, males tend 1o develop slightly
larger body size, larger hump, and longer, morc conical horns by the cnd of the first year
(Engethard 1970). Bison calves are precocious, standing and nursing within an hour ol birth
(Engelhard 1970). They remain close to their mothers for the firsi week, but by onc month
tend to gather in calf subgroups to rest und play. They continue to return 1o their dams to
suckle and during major herd movements (kngelhard 1970).  Calves are nursed for at least
seven to cight months (McHugh 1958), and arc usually weaned by the end of the first vear
(McHugh 1958, Egerton 1962, Engeihard 1970, Van Vuren 1979).

Female bison attain physical ma urity carlicr than males.  Studies suggest cows attain
maximum weight at three vears (Halloran 1968) and full horn curvature by three to five vears
(McHugh 1958). McHugh (1958) obscrved bulls to attain near raaaimum mass by five or six
years with small yearly inciements in growth in the following few years.  Other studies have
suggested that bulls attain maximum mass at 10 to 12 years (Halloran 196%), and mat. re horn
curve and thickness bv seven to eight vears (Fuller 1959).  In wild herds, the onsct of old ape
occurs at 12 to 15 vears, with few animals surviving longer than 20 ycars (Fulicr 1962

Meagher 1973). In captivity, the lifc-span increases, and animals have heen known to hve
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up to 40 vears (McHugh 1958).

Sexes are dimorphic with males generally being larger and stouter, with longer hair on
their head, neck, and chaps, and stouter. more ¢venly curving hormns (Meagher 1986). A
plains bison bull can weigh close 1o 1000 kg and stand almost two meters at the shoulder.
The smaller females can weigh up to 600 kg, with a shoulder height of about 1.6 meters
(1.hic¥).

Although a few female bison first conceive as vearlings, svaual maturity is more
commonly attained at two to four years of age (Fuller 1962. Halloran 1968, Mcagher 1973,
Lott 1974, Reynolds e afl. 1982). Similarly, some males show sperm in the epididymis as
yearlings with most being sexually mature by age three (Fuller 1962). However, because of
herd social structure, males usuallv do not breed until age six (McHugh 1958, Lott 1974,
Mcagher 1980).

The breeding season generally occurs between July and October (Soper 1941, McHugh
195%. Fuller 1962, Mcagher 1973, Banfield 1974, Rcynolds et al. 1982, Meagher 1986).
Actual breeding however, is more strongly scasonal and va~ies from herd to herd. This
variability in rut may be related to variation in climate, photoperiod, habitat, population
density, and genetic expression (Reynolds et al. 1982).  As a result of the wide variability in
timing of the rut, it s difficult 10 predict the breeding scason and subsequent calving period
of bison in Banff National Park. Based on an average gestation period of 285 days, and the
first observaticn of cach new calf in 1986 (May 9, 18, 26, and August 13), the breeding
season of the sanff National Park herd in 1985 was July 29 10 November 2. The major
breeding occurred in the first two weeks of August. However, one cow was bred late, at the
start of November, 1985,

The tut is chatacterized by increased group size as cow groups mix and are joined by
bulls. Sezual and agonistic behavior by rutting bulls is intense and occurs throughout the day
and night with periods of increased activity in carly morning and evening. The activities or
rutting bull bison have been described by various authors including McHugh (1958), Fuller

(1960). Fgerton (1962), Shackleton (1968). Herrig & Haugen (1969), Meagher (1973).



Table §. Body size and weight fcr adult plains bison.

Sex Total Tail Hind Height at Weight
Length Length Foot Shoulder
(cm) (cm) (cm) (cm) (kg)
Male 304-380 33-91 58-68 167-186 544-907
Female 213-318 30-51 50-53 152-157 318-545

(after Meagher 1986)
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Petersburg (1973), and Lottt (1974).  Scxual behavior by bulls includes the sexual
mvestigation, tending, and breeding of cows.  The tending bond is the basic kreeding pattern
of bion. A temporary monogamous relationship exists in which the bull sexually isolates the
cow . The tending bond may last from a few seconds 1o several davs depending on the sexual
tecepivity of the cow and the ability of the bull to maintain dominance over the cow and
vl commpetg bulls. Agonistic behavior, characterized by roaring, wallowing, horning,
threat postuiing, and fighting, occurs to establish the dominance required for tending and
subscquent breeding of cows.  Bull bison also show clevated aggression toward vchicles and
people during the rut (Herrig & Hauagen 1969, Petersburg 1973). Following the rut, the bulls
separate from the mined herds to form bull groups or remain alone for the winter.

Pregnancy rates vary according to age, with the maximum productivity occurring in
animals between age three and the onset of old age (Fuller 1962). The incidence of
pregnancy dechines gradually after cows reach 12 years, and markedly after 24, although 40
vear old cows have been observed with calves  (McHugh 1958). Observed
pregnancy/calf -production rates indicate that, in [rec-ranging herds, cows normally produce
two calves every three years (Table 9).

During the calving scason, subgroups of pregnant cows and cows with new calves may
form within or separate from the main cow groups. Cows may leave the herd for one or
more days to calve, or remain within it (McHugh 1958, Fgerton 1962, Engelhard 1970). This
mav be influenced by the availability of cover habitat and the presence of predators. Cows
maintain Jose contact with their calves for the first week or two after which the calf may
begin to spend time with other calves.  However, the cow-calf bond remains strong and
cohesion is sufficient to identify pairs for up to one year (McHugh 1958). Cows aggressively
detend their calves tfrom perceived danger, and cow groups are gencrally less approachable

when voung calves are present (Soper 1941, McHugh 1958, Engelhard 1970).



Table 9. Pregnancy/calf-production rates observed for four free-ranging bison hends,

Pregnancy/Calf-
Production Rate
for Adult Cows

67%
67%
60 calves

/100 cows

61 calves
/100 cows

Location
of Herd

Wood Buffalo Nat. Park

Yellowstone Nat. Park

Henry Mountains, Utah

Mackenzie Bison Sanct.

Source

Fuller 1962

Meagher pers.
comm, 1986
van Vuren 1979

Wood Bison
Recov. Team 1987
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7.3.3 Mortality factors

7.3.3.1 Scvere winter weather

Severe winter weather has been identified as a major facter affecting populations
of free-ranging bison in YcHowstone (Mecagher 1973, 1976) and Wood Buffalo (Fuller
tun2) Nanonal Parks  Historical accounts pomt 1o severe winter conditions as a somree
of major dic-of s (Soper 1941, Fuiler 1962, Roce 1970, Darv 1974, Revnolds et al. 1982).
and winterkill mav have contributed to the overall decrease of bison in the late 1800s
(Holroyd & Van Tighem 1983).  Winterkill results from a combination of wecather
factors. reduced Torage availability, and physiological condition of individual animals
(Mcagher 1976).  Althcugh scvere winter weather is an unpredictabic source of
mortality, winterkill is a2 major population regulaung factor in Yellowstone National Park
and has been found to occur to some cxtent cvery vear (Meagher 1973). By way of
cvample, mortality Tor the winter of 1981-82 was approximately 25% of the Yellowstone
population, 407 ycarlings, 14% unknown, and 46% cqually old and maturc of both scxcs
(Mcagher pers. comm. 1956™).  Winterkill would similarly be an important source of

mortality for free-ranging bison in Banff National Park.

7.3.3.) Predaton

Predation is another cause of bison mortality.  Wolves (Canis lupus) are
comnetent predators of free-ranging bison (Soper 1941, 1942, McHugh 1958, Fuller 1960,
1962, OQosenbrug & Carbyn 1985) and circumstances have suggested occasional predation
on bison calves and adults by grizzly bears (Ursus arctos) (McHugh 1958, Mcagher 1973).
While wolf predation can be significant, studies indicate that predation alone is not a
major population controlling factor. A decline in the Slave River Lowlands, Northwest
Territories herd beginning in the carly 1970s, was at first attributed 10 wolf predation.
However, a study in 1976-77 showed that, while wolf predation accounted for about 31%

of the adult and subadult mortality and approximately 27% of calf mortality, hunting

“Dr.Marny Meagher, Rescarch Biologist, Yellowstone National Park, Montana
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accounted for an additional 39% of the adult and subadult mortahty (Van Camp 197)
Despite a wolf control program during the winters of 1977-79 and a reduction w hunning,
the population continued to decrease. A study in Wood Bultalo National Park
(Oosenbrug & Carbyvn 1985) indicated that wolves were responsible tor M8% of 4~
annual mortality rate for calves and 32% of a 9% annual mortahty rate for adult tison
Desprie these high mortality figures, the authorns daiiiicd Gon cadl piondisction

single most important factor currenidy influencing the status of the bison ol Woor
Buffalo National Park.

The small wolf populat’on in Bauff National Park would Tikeh have no
appreciable effect on a large frec-ranging herd. This is *he case ' Yellowstone National
Park where wolves are rare and do not travel in packs (Mcagher 1973). However, it s
possible that with increased numbers and pack formation, wolves could have considerable
impact on a small or confined herd in Banff National Park.  This would depend uporn
the location of the bison heid and the availability of alternate prey speaes.  Grizzhy
predation would be incidental for frec-ranging bison but must be considered o the

selection of possible relocation s tes.

7.3.3.3 Discasc

Anthrax, tubercilosis. and brucellosis are three important discases of - bison
Sporadic anthrax (Bacillus anthracis) outbreaks have caused appreciable motiality n
herds from the Northwest Territorics and Wood Buffalo Natonal Park.  Between 1962
and 1978. the dcath of at least 1086 animals in these arcas was attnbated to anthira
(Choquette er al. 1972, Revnolds et al. 1 +2).  However anthray does notappeat 1o be
a major factor in the population dynamics of these northern herds (Bison Discase Task
Force 1988). The risk of further outbreaks remains, s anthray spores have contimucd 10
conlaminate and persist in the soils and water of northern Caniadis (Resnolds et ul
1982).

Tuberculosis is a chronic. infectious disease, caused 1n bison by Mycobucterum

bovis. It is present in Wood Buffalo National Park and the Skave Rover Foalonde, i
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e been cradicated from Flk fsland National Park since 1971 (Reynolds er al. 1982), and
has nevet been detected in Ycellowstone Natonal Park (Mcagher 1973). Testing in Wood
Bulfalo Natonal Park from 1950 to 1974 showed an average tuberculosts infection rate of
0% (range 19 16 S6%) (Broughton 1987).  In the Slave River 1ovlands, tubcrculosis
Il non tates vaned from 28 1o 40% i tes's lone between 1964 and 1974 (Broughton
Tor ™) Iote ae known about the eftears of wiberculosis on bison populations.
Howcever, Broughton (1987) cestimates that tuberculosis in the Slave River lLowlands
probably causes at least a 15% loss of productive capacity in terms of factors such as feed
clhaency . weight gain and milk production.  Ina 1952-56 study at Hay Camp, Wood
Buffalo Nanonal Park. Fuller (1962) estimated that adult mortality caused by
tuberculosis may have been 4 10 6%.  The incidence of tuberculosis in the herd was 40%
4t that ume.  Later testing of the Claire lake herd showed reduced incidence of

tubercosts (14.5%, 19.1%, and 13.58% incidence in 1957-59, respectively) (Choguctte

el al. 19t 1), but no estimates of the impa o mortality were made. Tubcrculosis
Jid not appear to affect the productivity o v v infected herd ai P ""alo National
Park . Wainwright, Alberta, and i's overall importance as a  .on » . for

free- ranging herds remains unclear (Revnolds ef al. 1982, Mcagher 1986).

Brucellosis is an infectious discase caused in bison by the bacteria Brucella
abortus. 1t has been nearhy climinated from confined bison herds. Howover, it stiil
persists n the free-ranging bison of northern Canada and Yellowstone National Park
(Revnolds er al. 1982) . Brucellosis testing of these free-ranging herds has shown
mfection rates from 6 to 6%, varving widely between vears and between subpopulations
(Meagher 1973, Choquettc er al. 1978). Testing in Wood Buffalo National Park from
1950 10 1974 « .owed an average brucellosis infection rate of 30% (range 6 to 62%), while
the average infection rate m the Slave River Lowlands between 1964 and 1974 was 38%
{ Broughton 1987).

Brucellosis is of partic Ja- importance as it is a serious disease of cattle. In

cattic. brucellosis causes  abortion, temporary  sterility, frequent returns 1o service,
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metritis. and lowered milk production (Choquetie er al 1978). Recont tesearch has
shown that, under cxperimental conditions, brucellosis canses simlar cHiedts an bison
(Bison Discase Task Force 198%).  Slaughicr studies conducted Fih Ishind and Wood
Buffalo National Parks i the 1950s adentified a reduced productivaty which quthors
indicated mav have been attributable to brucctiosis-caused abortions (Corner & Cotnell
195%. Fuller 1962).  1n the long term, bruccHosts may have simbicatith e
reproductive capacity of the Wood Buffalo National Park and Skave Rover Towhamds o
(Broughtor, 1987).  However, studies in Ycllowstone National Park, where the madenos
of brucellosis was over 50% n some subpopulations, concluded that brucctoss there had
little effect, if any. on herd productivity (Meagher 1973). As bison seldom show chimcal
signs of brucellosis infection, it has been postulated that they may hanve acquired a
natural immunity to the disease as an cvolutionary response to the presence of B, aborius
(Mcagher 1973, McCorquodale & DiGiacomo 1985).

The most common mode of brucellosis transmission is through oral contact with
aborted fetuses and placentas (Witter 1981, McCorquodale & InGuacomo 19%9%) [ his
occurs on winteriag and calving grounds where feed and water may subsequently becormnie
comaminated. The discase can also be spread by venereal contact,  bloodsucking
parasites, and ingestion of edible tissues or contaminated milk. Brucclosis can be
transmitted from bison to cattle (Bison Discase Task Force 19%84). and the presence of
brucellosis in the free-ranging bison herds of northern Canada and Ycllowstone National
Park has caused and continues 10 causc concern among hivestock producers and vanous
agricultural agencies.  In the carly 19705, Yellowstone National Park was called upon to
cradicate brucellosis from its bison, a task that would necessitate the chninatnion of
almost the entire herd (Mcagher 1974).  In response 1o this concern, Ycllowsione
instituted a boundary control program to ensurc no contact of biron and domestic stoc b
However. in recent vears, bison have begun to return to their histonce range, inchuding a
wintering arca near Gardiner, Montana, north of the rark. Asa result, coneern over the

spread of bruccllosis 1o domestic livestock has once again arisen (Mcigher pere comm
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19nt)  Tikewise in Canada, a dose look s currently being taken at the incidence of
disease 1in northern hison herds and it imphications for furure management. In 1986, the
Bivon Discase Task Force was estabhshed 1o prepare an cvaluation of the problem of
bruccliosis and tuberculosis m bison i northern Cenada. Concerns included the possible
covend of these discises 1o Inestock - other wildiife including the threatened wood bison,
and nn. A number of management ontions have been put forth by the Task Foree for
review and action by the Bron Iiscase Steering Committee and the various agencies
imvolved (Bison Discase Task Foree 1988,

bor bieon n Banff National Park, the mamtenance and introduction of
disease - free stock should ensure that the spread of disease does not become a problem.
However, there are no guarantees, as diseases may be introduced 1o the bison by domestic
Jock, other wild angulates, sects, predators and scavengers.  If free-ranging bison
were 10 be anrected with a discase such as brucellosis. the control of herd movement

outside park boundaries would become importiant.

7.3.3 4 Other diseases and parasites

Biscn are host to many species of cctoparasites and endoparasites.  The effects
of parasitism can ranye from minimal irritation o acute ar chronic discase resulting in
death (Revnolds er af. 1982).  While the effects on wild herds are minimal (Meagher
1956). confinement and on-ground feeding may enhance occurrence.  Bison producers
use a vancty of livestock methods to treat bison for gastrointestinal nematodes,
lungworms, and flukes (Jennings & Hebbring 1983). Fly problems can be reduced by
teeding insecticides mived m mineral supplements or by spreading isecticides in wallows.

Bison suffer from a range of other pathological conditions, but they are generally
of imadental occurrence and do not seriously affect mortality rates in bison populations
(Revnolds er al. 1982).  Some bison producers vaccinate against discases such as
colostridium and leptospyrosis, and occasionally treat conditions such as pink-cyve and

hoofrot (Jennings & Hebbring 1983).
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335 Acadents

A certain number of bison mortahties can be attributed o acadents S ocudenaad
drowning can occur dunmg the crossmg of rotten e, flooding tvers, o by bee tappad
during abnormal spring  flooding  (Revnolds e al. 1982) These occuttamees o
ometimes myolve hundreds of anmals and result i considerable mortaline (Fubiey foes
Roce 1970) Forest fires 1 northern bison tanges 1arely cause appiecable Loent
(Soper 194t Fulier 1962). However. prane wildhires an the past have decnated o
herds (Roe 1970).

An additional cause of mortality for free-rangme tison i Rantt Nanonal Pare
could be bison-vehicle cothsions along raiiways and roadwass. A few bison fatahinies
resulting from vehicles have occurred in northern Canadian herds and Yellowstone
National Park (Fuller 1962, Revnolus er al. 1982, Meagher pers. comm. 1986) In
Yellowatone National Park. about two bison-vehide acudents occur cach vear, cansed
largely by drivers faruliar with the roads, driving a speeds too Last tor pood visthility
(Meagher pers. comm. 1986). Ia Jasper National Park, oo ol the ammals from e
failed wood bison re-introduction in 1978 were killed by trns and one by ttuchk
(Holrovd & Van Tighem 19k3) Although fending of the twinned  Trans Canada
Highway in Banff National park has reduced wildhife-vehide colhsions, iadents sull

occur along unfenced roadways and the railway.

7.3.4 Population structure and growth

The age-sex class distributions of five bror herds are shown e Table 10 Ihe
population structures of the frec-ranging herds only approyimate those that wont b b found
under natural population regulation, as at the time of studies, ali toar herds were mflaenced
by either slaughter or hunting for population control and ronagemen fhe popubinor,
structure of the National Bison Range herd provides an exatipi of a fivtd that s mananed o
maintain a healthy, vigorous population and provide a suntable e and son Caes i non

for visitor vicwing. In a stable population the proportion of calves o th b i R



Table O

*Herd

WBNP
YNP
UTAH

NBR

9}

Age sy dlass distnbution for five bison herds
(%) (%) (%) (%) (%)
Calves Yearlings 2-3 Year Adult Adult
Olds Females Males
16 9 15 39 21
22 17 16 28 16
21 13 no data 36 30
(%) (%) (%) (%)
2yr 3yr 4-10yr +10yr
25 15 10-15 10 25-30 <1l¢
(57 fem:43 male)
(%) (%) (%) (%)
Subad. Subad. Adult Adult
Females Males Females Males
19.7 3.7 0.7 2.4 55.7 17.6

SRL

*l.,ocation of herd, management at time of study, and source.

W3NP:
YNP:
UTAH:
NBR:

SLR:

Wood Buffalo National Park

Free-ranging with annual slaughter (Fuller 1960)
Yellowstone National Park

Free-ranging with annual slaughter (Meaghcr 1973)
Henry Mountains, Utah

Free-ranging with annual public hunt (van Vuren 1979)
National Bison Range

Pasture rotation with annual slauvghter (Rutberg 1984)
Slave River lowlands

Free-ranging with hunting (van Camp & Calef 1987)
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to 20%. with 25% indicating a population undergoing mcrease (Meagher 1973 In o 196d 6y
study in Yeliowstone National Park. Mceagher (1973) observed call mortahty 1o be ninunat,
with overwinter mortalities of 19% o1 voarlings and 1% for onc ear olds Inocontrase
Fuller (1962) and Qosenbrug & Carbyn (1985) i thair studies i Wood Buttale Nl
Park observed tust over SO Calf mortalin

When Tavorable conditions exist, bison herds can increase rapidiy to carmvmy cipe
fevels.  The wood bison herd unroduced to the Mackeazie Bison Sanctiarny, Northa o
Territories. increased from 16 animals 1o ovor 1000 i the First tweniv vears, an ety
annual 1 icrease of 25% (Revnolds er @l 1985).  The growth of the herd can be descibed in
an exponential equation with a growth rate of 0.215 and 1 0.9%5 (Wood Rison Reconveny
Team 19%7). Similar rapid population capansion was scen with the Yellowstone National
Park bison herd foliowing the termination of herd reductions an 1966, The herd micreased
stcadily from 400 animals until carrying capacity was reached at 2000 ammals (Mcayhes pers,
comm. 1986). The more intensive', managed plains and wood bison herds of Bk sl
National Park have increased at an average annual rate of 17% and 20%, respectively (Bhvih
pers. comm, 1986'*). The growth of the Flk Island National Park wood bison herd from 3]
animals in 1969 i0 111 in 1977 can he described by an exponential equation with a prowth rate
of 0.188 and 1:=0.992 (Wood Bisor: Recovery Team 1987).

Management of bison as a free-ranging or conlined herd in Banlf National Park must
consider the consequences of population growth.  Maintenance of desired herd size and
structure is relatively simple with a confined herd.  The capnve Banff herd s at presam
highly productive, with a 100% pregnancy rate and no mortalits . Herd stze s controlied
through biannual removal of offspring, and replaccment B ding stock can be ottained from
Elk Island National Park. It would be difficult to control the size or structure of
frec-ranging bison population, except perhiaps through hunting outside park boundanies or the
introduction of new stock. Population modehng should be carried 0t to predict the growth

pattern to be expected for a frec-ranging herd in Banff National Park.

*C. Blyth, Park Warden, Flk Island National Park.
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7.3.5 Supplcmcntal feed, nutrients, and water

supplemental feeding may be required during the winter for a confined herd with
limited ranpc. Bison producers report success with various havs and concentrated cattle feeds
(Jennings & Hebbring 1983). Winter feeding in a park setting should not be automatic, but
rather based on forage carrvover and range condition, of in response 1o the occurre.
«evere winter weather conditions. such as snow crusting wh o prevents efficient e .
Feeding increases domesticity, encourages spread of discase, can ..ause overuse of portions of
range, and results in clevated intraspecific comprtition and, therefore, stress.

Mincral requirements not met in the bison diet can be provided through the use of
mincral licks by [ree-Tanging animals and through the provision of mineral supplements {or
captive herds (McHugh 1958, Jennings & Hebbring 1983). As there is some indication that
native forages may be deficient in selenium (Shaw & Reynolds 1985), consideration should be
given to analysing the nutrient content o: forage available 10 a confined herd and/or providing
selenium 1 a mineral supplement.

Bison musl have access to ponds. streams, or artificial water sources. Artificial
sources can include troughs or ponds fill . by water truck, artesian well systems, or by
mechanically or clectrically powered pumps. Artificial sources should be located so as to
enconrage even use of the range.  In winter bison can survive on snow, but if they are being
aruficially fed, water should also be provided. This may necessitate breaking ice in ponds or
frosen streams, hauling water, or ensuring continuous or timed interval flow with artesian or

pump well systems 10 prevent freczing.

7.3.6 Facilitics and equipment

Facilities and equipment ror handling bison continue to evolic as the bison industry
develops.  Fquipment originally designed for cattle has been adapted over the years by
ranchere, wildlife sanctuary and park managers, and finallh by livestock equipment
manufacturers.  information on the latest technologies can be obtained from organizations

«uch as the Alberta Game Growers Association, Canadian Bison Association, the National
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Buffalo Association. and the American Bison Association, and from managers of public hoeds
and numerous bison producers across Canada and the United States.

The facilities and equipment required for the management of a confined herd i Bantt
National Park are limited. Fencing is a primary concern.  Options for fencing range trom
the present fencing, 2.4 m heavy gauge paige wire, (0 four strand barbed wire which v used
by some bison producers. [he management obicctives for a confined herd would dictare the
type of fencing required. 1f the exclusion of other ungulates was desired, a fence sinnlar to
the one now in place would be necessary. The present fence climiinates most use by other
ungulates, although clk occasionally gain access 10 the Buffulo Paddock, hisely over sections
of tence which are in need of repair.  Alternatively, if access to other ungulates was 1o b
allowed, or cven encouraged. a number of other fence designs couid be suitable.

Although some ranchers successfully pasture bison in 1.2 m barbed wire fences, and
expericnce at Elk Island Nationa! Park has shown 1.2 m fences to deter the entrance ol bison
into clk traps (Olsen, pers. comm. 1986*°), 1.5+ m fences are generally considerad more
suitable for bison. Bunnage (1983) recommends six strand, 1.5 m fences for voung stock
and for mature stock that are accustomed to the pasturc. Barbed wire is not reccommended
as il appears to have no deterrent effect on bison, and can cause injury.  High tensile,
smooth wire is gaining favor, particularly in conjunction with an offset eicctrical wire, which
seems to work well with bison. Stronger holding pastures arc required for new stock and
heavy . uge paige wire fences, at least 1.5 m high, arc recommended.  The bison herd at
Rocky Mountain House National Historic Park is enclosed by similar fencing, 1.4 m paige
wire topped by a single strand of barbed wire at 1.5 m (Gaudet, pers. comm. 19874 This
fence has successfully contained the herd, except for a calf which slipped under the Tence ina
low spot.

An example of fencing designed specifically to hold bison and allow other ungulate.
free passage exists on the National Bison Range. Two non-domesticated heide of plamns

bison are rotated through a scrics of cight internal pastures while clk, white-taled decr, mule

so\. Olsen, Park Warden, Elk Island National Park.
4D, Gaudet, Rocky Mountain House Nationai Historic Park.
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decr, pronghorn antclope, bighorn sheep, and mountain goats are allowed free passage. To
facilitatc this. the internal fences are constructed with 1.2 m of heavy-gauge woven wire
strung 30.5 10 40.5 ¢cm up from the ground, for a total fence height of .5 m (Malcolm, pers.
comm. 1986*). Some fences have a barb along the top of the woven wire, but it is not
believed 10 be necessary.  Steel posts are used for all line fences with wooden posts at corners
and braces.  The fences are generally effective in holding bison. Problems have arisen
during herding or when bulls were pastured on opposite sides of a fence. The bison vill go
through the fence if pushed or will jump i, usually hitting it about three-quarters of the way
up and then goiny over  (Malcolm, pers. comm. 1986).  Howecver, under similar
circumsiances. bison have even managed 1o get through the heavy duty Watchman wire fences
at FIk Island National Park (Bunnage 1985). The other ungulates of the National Bison
Range move {reely nnder or over the internal fences. Bull elk casily jump the fenoe
Mt -tooted and cows either jump the fences or, quite often, go under spaccs as small as 4u.5
cm.  Mr. Malcolm has observed mixed cow-calf groups of .., 1o 15 clk pass under the fence
in a matier of scconds. If one location is used frequently for this type of under fence
passage, a depression results that could allow movement of bison under the fence. The
National Bison Range is presently considering the installation of braces at key places such as
these. constructed with wire from the ground up to the cross brace, forcing elk to cross in the
cmpty space above the brace. It is possible that bison will also learn to use these crossings,
and the necessary brace height to discourage this has unfortunately not yet been established.
Rison calves can cross under the internal fences, but rarely wander far, and once past their
first winter they are generally too large.

Cattle guards or Texas gates may also be required, although it is best 1o avoid them if
possible as bison, especially mature bulls, appear to be adept at crossing or leaping them,
ciily spanning distances of at least three m.  The previous bison bull at the Banff Buffalo
Paddock was able 10 cross the Texas gate, and similar occurrences have been recorded at the

National Bison Range (lott 1974), and Wind Cave Nauonal and Custer State Parks

———————

<) Nlcolm. Manager, National Bison Range, Moiese, Montana.
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(Petersburg 1973).  There are several designs of Texas gates being suecesstully used
various park and private facilitics. However, it is difficult to identify the best pate, as a
structure which has successfully contained a bison herd for years, may be immediately crossed
by a particularly agile or adventurcsome bis i introduced to the facility.  In the case of
private herds, this problem can usually be solved by the removal of the individual.  However,
as this is not as casily donc with park herds, it is likely better to mstall the most exireme
Texas gate available.

Limited handling facilitics would be required for a confined herd in Bantt Navon
Park. Such facilities are neccessary for handling during herd culling, for treatment of o
preventative measures agamnst discase. and possibly i the Tutuie for mandatony discis
testing.  To increase the efficiency of bison handling, 1o minimiz¢ the stress to the animals,
and to ensure the safety of bison and handlers, the present Banff National Park faalities
should be cxpanded and adapied for bison, and new facihities built if the herd is relocated.
Sorting pens, an alley divided by sliding gates, a bison squeese, and loading ramp are
required. A system similar 1o that of Watcrton lakes National Park, or patterned alier
those of a number of small bison producers would be sufficient. Corral systems must be
sturdy, and are usually built of cither hcavy planking or steel pipe.  Many bison handlers
recommend that the sides of pens and alleys be covered with planking or plywood to linut the
vision of bison and reduce disturbance during handling. The walls of the handling faclites
should be at least two m in height. Alleys should be built with sliding cutolt gates, and
corners should be 45 degrees or rounded, rather than squarc. A squeese with o head gate is

recommended. Squeezes designed specifically for bison are available and should he used,

7.4 Human Dimensions of Bison Management in Banff National Park

7.4.1 The wildlife viewing context

The provision and management of wildlife viewing opportunitics his recentiy hecorne

identified as a goal for wildlifc management.  Over the last fifteen vears 1t has become
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evident that 4 growing number of North Americans are inteiested in direct contact with and
observation of wildhfc, in particular, nonconsumptive uscs of wildlife (Burger 1979, Motre
1979 Wilkins & Peterson 1979, Shaw & Cooper 1980, Jackson 1982. Lyons 1982, Filion et al.
19%3, Bovle & Samson 1985, Kcllert & Brown 1985, Shaw er al. 1985). A comprehensive
sirvey conducted by Statistics Canada in 1982 identified wildlife related activities as one of the
most prevalent forms of recreation undertaken by Canadians fifteen vears of age and over
(Filion e al. 1983).  In 1981, 3.6 million Canadians, 19.4% of the survey population
(Canadians 15 years of age and over), participated in primary nonconsumptive usc of wildlife
through trips or outinge taken specifically for that purpose. A further §.1 million Canadians
(43.9%) parucipated in sccondary nonconsur?y; ... use of wildlife through enjoyment gaii.cd
by cncountering wildlife during trips or sutings taken primarily for business or pleasure.
Similar percentages were obtained in a 1980 .vey conducted in the United States (Shaw &
Mangun 1984).  These numbers indicate a potentially large demand for nonconsumptive
wildlife vicwing opportunitics and also a potentially large impact on resources. Agencies
responsible for private, urban, municipal. provincial, state, and federal wildlife resources are
beginning to incorporate the needs of nonconsuniptive users into their management strategies.
They are actively sccking wavs 1o facilitate the wildlife viewing cxperience and yet protect
other resource values and uses.

Rescarchers and managers arce developing strai. gies for effective management of
wildlife viewing. To provide the best wildlife viewing cipe vnce possible, the manager must
be aware of the desired attributes of a wildlife viewing ¢yperience, the factors which affect
aser intetaction with wildlife, and the subsequent sauisfaction gained from the encounter.
User groups mav have preferences as to the species, age, gender, grouping, proximity, and
behavior of animals observed, the physical, social, and managerial setting of the observation,
and the tvpe. degree. and duration of mteraction with the animal.  These preferences reflect
the knowledge, attitudes, motivations, and value systems of the nonconsumptive user group,
which in turn also affect intcraction and satisfaction. Many researchers have identified the

need for this sort of human dimensions information to enhance the understanding and



management of nonconsumptive wildlife users (Hendee & Potter 1971, More 1979 Kellent
1980, Shaw & Cooper 1980, Lyons 1982, Bovle & Samson 1985, Driver 1985, Kellert & HBrown
1985). To date only a limited number of studies has been conducted o speafically address
the issues of nonconsumptive wildlifc use. However, managers and rescarchers can draw
from the results and methodologics of studies concerning the socio-psycologieal aspects of
leisure and recreation in general. and rescarch addressing the human dimensions of i
consumptive wildlife activities of hunting and fishing.  The methodologies of these stu
can be adapted to conduct studies of the nonconsumptive wildhfe user to dehneate ty
atiributes of the viewing experience which will result in viewer satisfaction.

The impacts of nonconsumptive wildlife use on resources must also oc dentibicd A
much larger body of information exists for this more biological component ol the
management issuc.  While the impacts may include damage to soil and vegetation, the
impacts of primary concern are those on wildlife. Several recent reviews have outhned the
effects of nonconsumptive recrcation on wildlife (Cornish er al. 1980, Ream 1950, Vishke
et al. 1983, Boyle & Samson 1985}  As described in these reviews, the impacts ol observers
on wildlife can include harassment, loss of habitat, habituation, recduced productivity and cven
death. Rescarchers have ideatified a varicty of factors that influence the response or
vulnerability of wildlife to encounters with humans.  The wildlife speaies and its feeding and
breeding characteristics, the type, degree. and length of the encounter, the age and general
health of the animals in question, the number of animals in the group, the availability of
refuges from disturbance, the past experience of the animals with humans, and the scason iand
weather conditions are all important factors. It is necessary for wildhfc managas 1o
recognize these factors and carcfully assess the degree of vulncrability of wildlife - poaies
present in an area which receives or is 'o be managed 10 accommaodate wildhfe e sing
pressures.

This study provides an opportunity to cxamince another i ol nonconsumphive
wildlife use. While studies have been conducted to ider  » the desited attnbutes of woldh

viewing. little work has been donc to actually quantify the attributes provided by a grven
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wildlite management scenano.  The observaton of bison in the Buffalo Paddock possesses
manv of the clements of a wildlife viewing eaperience, despite the confined nature of the
herd. In fact, its confined nature climinates a number of variables such as the presence of
other wildlife speaes, the use of the arca for other activities, and large variations in wildlife
numbers of locations.  The Buffalo Paddock ., therefore, provides a somewhat controlled
atuaton in which o describe the attributes of the bison viewing opportunity, to quantify
visitor use, and (o cxamine hison-visitor interaction.  Information obtained can be used 1o
evaluate the alternatives for bison management. 1o identify qualities for relocation sites, and
o tecommendd design,interpretation, habitat, and management considerations for visitor
viewing of capuve and, to some extent, frec-ranging bison. The methods developed can be
adapted and expanded for evaluating wildlife vicwing opportunities and predicting visitor use

and interaction with wildlife in other situations.

7.4.2 Bison-human interaction

7.4.2.1 Bison handling

The reaction of bison to handling has been studied at Wood Buffalo (Hudson
e al. 1976) and Flk Island National Parks (Blvth, pers. comm. 1986). Reactions to the
atress imposed by handling can be both behavioral and physiological, with the effects
ranging from temporary lo fatal. The most obvious behavioral manifestations of
handling stress are redirected aggression in the form of head butting, goring, pushing,
and kicking. and frantic attempts at escape.  Both can result in serious injury. Fear
it Juced immobility is another behavioral response which slows the movement of animals
through the facility, thereby increasing the stress imposed upon them.  Milder behavioral
responses irdicateg stress include running away, wallowing, 1ail lifting, urination,
vocalizatons, and pawing the ground.  Physiological manifestations of handling stress
include hyvporthermia, ncurogenic shock, and spontancous abortion. Bison may also
evhibit delaved reactions to stress for several weeks after handling.  Some examples of

delaved reaction are copture myopathy (white muscle stress syndrome), infection of
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wounds. and stress-induced diseases similar to the shippmg-fever comploy ol domesti
animals. all of which can be fatal.  Although most aggression during handling s directed
towards other bwaen. scveral horses and workers have been chased and some yored Iy
bison during handling operations (McHugh 1972, Dary 1974, Revnolds e af 1ash)
Caution, skill. and adequate facilities are necessary 1o safely handle bison taen
with a small herd, such as cxists at present in Banff National Park. some han fhny
facilities, as described in Section 7.3.6. arc required to rednee stress and prevent e
to the bison and handlers. Measures which have been found to reduce handlmy ~tioe
and injury include conducting operations during cool weather or sprinkhny animals warb
water, designing an efficient system to minimize the length of time spent by anmals
the handling facilities, sorting animals by dominance or age-class, moving indivadual
animals mainly by prodding rather than by excessive shoutimg so cfforts stimulate the
desired animal without increasing the emotional tension of the entire hard . and heeping
animals visually scparated from handlers when possible. 1 ow-stress hendling i Bant|
National Park would be simplified by the small size of a captive herd. However, some
animals may remain scveral years, necessitating repeated handling. Ranchers have found
that bison learn -uickly, and in repcat handling situations, ammals must be treated
carcfully so as 1o prevent the development of extremely panicky or AEEIessive Teactions (o

handling.

7.4.2.2 Bison observation or chance cncounters

The reaction of bison and bison herds to man in the observer or park visitor tole,
vaties from shy timidity to stolid indiffcrence, and frem frantc fhght 10 overl
aggression. In a national park setting. the effects of bison-human interaction on both
the animal and the park visitor are important. Resource protection and public safety
concerns would have to be addressed for cither a conlined or frec-rangmg bison herd
Banff National Park.

As previously stated, the 1r.pacts of observers on wildhfe can include harassment,

habitat loss, habituation, and reduced producuvity. Harassment, as defimed by Resin
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(19%0) includes events that cause excitenent and/or SUess, disturbance of essential
actanies, severe exertion . displacement. and sometimes death.  Harassment can be either
ntentional of unintentional.  Several authors suggest that the major impacts of
nonconsumptive use on wildlife result from obscrvers who unknowingly produce stressful
atuations for wildiife.  As reported by various rescarchers, bison are susceptible to
harassment by human observers.,

The most commonh reported reactions of bison to humans are flight and
agpression.  The degree of wariness and distance of fhght scems to be variable. A
winted populianion of bison studied by Van Vuren (1979) i the Henry Mountains of
Utah were extremely wary when humans were present. Detection by either sight or smell
u ally caused them to stampede for up to 5.0 km with an average flight distance of 1.5
km.  These bison tolerated human presence to 400 m, but only if the bison were on a
steep slope above the person.  The Havden herd of Yellowstone National Park studied by
McHugh (1958) paid little attention to people walking 0.8 to 1.3 km away, if neither
noise nor scent could be detected.  However they became alarmed if people approached
closer, and would stampede without hesitation at the scent of humans, even if they were
not visible.  Soper (1941) found that bison in open arcas of Wood Buffalo National
Park would allow people to get within 100 m and would then flee. . a study of nordic
Jkier interaction with ungulates in Flk Island National Park, Ferguson (1980) noted that
escape behavior by bisor occu 'd more often when skiers stopped to watch than when
they continued skiing.  v'his variation in response by bison may be related 1o their degree
of familiarity or previons experionce with people, the nature of the interaction with
people, whether or not the bison are hunted, and the type of escape terrain available to
them.

Other variations in behavior exist between bull and cow groups.  Bulls and bull
groups are generally less wary than cow groups and their flight distances are shorter
(Soper 1941, McHugh 1938, 1972, Petersburg 1973).  McHugh (1958) observed flight

distances of less than 90 m for bulls in Yellowstone National Park and from 60 to 300 m
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for cows. This trait means that bulis are often the primary display aninials i parks
However, it also means that they arc involved in More aggressive encoaniers with
observers than are cows.  Their seenung indifference templs observers topet so dose,
that there is little chance of escape if a bull does decide to react agpressively A W
aggressive behavior by bull bison towards both vehicles and people s clevated dunmy e
rut (Soper 1941, Herriv & Haugen 1969, Petersburg 1973). Cow yroups wie &y
approachable during and after calving, when they move away more Guachv o aned
greater distance (McHugh 1958, Engethard 1970). However. cows will also beho
agpressively towards people, particulathy when they feel thetr calves e bemy threatend!
(McHugh 1958, Fuller 1960).  As their calves mature, cow groups become moie
approachable. instances of aggression decrease, aad flight distances Jessen. McHugh
(1958) obsertod the flight distance of the Hayden herd in Ycllowstone Natonal Patk to
decrease from 300 to 450 m in the summer, to 90 (o 180 m in November, 1o as fow as ol
m in December.

Bison likely exhibit other signs of harassnent that are not reporied by most
observers because they are less obvica..  Tuere sio wuid include previously desenbed
indicatcrs of stress such as wallowing, tail lifting, and vocalizations, or behavioral
modifications such as altered feeding and herd movement patterns.  If feeding patierns
are altered 1o the point where bison avoid arcas in which they are exposed 1o people. the
loss of habitat can occur. The wariness of cow groups can be seen as a form of habitat
loss. Areas ncar roads and/or frequented by people are rarcly used by cow groups with
voung calves.

Habituation of wildlif¢ to humans can have bencfigal as well as detrimental
effects. Habituated animals expericnce lower stress levels when in contact with humins
However, thev also lose their fear of man and can become more aggressive. Increased
mortalitv on roads, vulnerability to poaching, and nuisance problem- can resuht Sinnlag
to other wildlife species, bison become morc casily habituated to vehiddes than to humins,

on foot, and will neither flee as often nor as far from them (buller 19060, Frgclhard
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1979 Van Vuren 1979).  Under domesticaled circumstances, bison can berome
approachab', but never really become completely tame. There are scveral cases of
“tame” bison eventualls turning on and even killing their owners and handlers (Roe 1970,
Prary 1974).

Harassment, habitat loss, and habiuation can all lead to reduced productivity at
the individual, or in severe cases, at the population level.  Actions that produce extreme
stress on pregnant cows or anterfere with che breeding, birthing, or care of voung calves,
are kel te reduce productivity of a captive or free ranging bisos

Hivon hinuoa iteractions that atioor the saleny of vators o of concern to
park managers. One of the reactions of bison o harassment or stress is aggression.
IThe degree of aggression bison display towards people can range from threat posturing
(vocalizations, clevation of the tail, pawing, wallowing, side presentation, head nodding),
fo blnfl charges, to tull scale charges accompanied by hooking. goring, and trampling.
Aggiessive feactions by bison generalty occur when people approach them “too closely ™.
However. this critical distance seems 1o be extremely variable, and direct approach
towirds bison at any distance is nisky without adequate means of escape. Mauyv people
have been only bluff-charged by bison, but others have been chased, butted. and gored
resulting ininjuries varving from minor cuts and bruises to severe lacerations and death
(McHugh 1972 Dary 1974, Mcagher pers. comm. 1986).

Although several encounters are believed to have occurred between bison and
visitors in Canadian national park herds, few serious incidents have been recorded.  On
record are two gorings, one in Prince Albert National Park (Anions, pers. comm. 1987),
and one in Waterton Lakes National Park in July 1984 (Tilson, pers. comm. 1986). In
Bk Isand National Park, reports of aggressive frec-ranging bison are received about
three to five times per year. These situations are normally managed by trail closures.
Hlowever, one unusually aggressive bull was destroved in 1983-84 (Graham, pers. comm.

1987)** Many less serious incidents in these and other parks go unrecorded hecause

SMr. 1. Graham. Park Warden. Elk lIsland National Park.



(T1R)

visitors are essentially unhurt or because they have disobeyed SIgnARe reguestiny that they
remain in their vehicles and therefore do not wish to report the madent.

A number of senious bison-human encounters have oceuried over the
Yellowstone National Park (Mcagher pers. comm. 1986)  Tn 1971, the park tecondad
first bison caused fatality.  However, e general the occurrence of aggressive enee mtes
was still fairhy low, with about one injury bemg recorded everny three to foar vear {5
the late 1970s, the injury rate had increased to one mpury nevery two sedrs and e
there were twelve incidents. including one fatality.  No inadenis were recorded i
but 1 19%% 1en hrson numan enconnters had oconrred by cud of Tl Phe ¢
issued a warming pamphlet 1 July of 1985 which seemed cffective in preventing tatthe
encounters that summer.  Ddr. Marv Meagher, a rescarch bioiogist at Yellowstone
Nation | Park. attributes the increase in ison-human mteracton toongreased vsitor
numbers combined with the presence of more bison dose 1o toads, amd more bulls
frequenting the housing arcas.  The gradual cypansion of bison habitat s a product of
the niching-in process which has occurred as the populaticn has marcased 10 carvimy
capacity in the park. The pamphlet appears 1o be he'ng at present to reduee
bison- human conflicts in Yecllowstonc National Park by warning visitors of th- dangei of
wiid bison and cautioning them to keep their distance.  The distnibution of a warning
pamphlet has also been implemerted at Flk Iand National Park to inform visitors ol the
presence of free-ranging bison and the dangers of approaching the animals.

Bison - vehicle collisions could present a public safety ¢oacern o Lree rangmy
herd were established in a high traffic arca (sce Scection 7.3.3.5).0 Measares taken 1o
reduce the incidence of veh.le-wildlife coilisions, such as fence consirucnon, mipros:d
visibility, and reduced speed limits, wouid hbowooe as cttconve tor hison as for other
large ungulates.

To effectively manage bison-human interactions in Bant' Nanotial Part T
information and awarencss would be necessary.  In a confined or free ranging situation

harassment and public safety concerns could be addressed thronph o tornanion,
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mterpretanion, and faahty design. However, as with any other large ungulate, some risk
of harassment . vehscular acadents, and visitor encounters with aggressive animals would

Alwans remain



%. RESULTS I ANALYSIS OF BISON HABITAT

8.1 Ecosite and Winter Range Identification

As discussed in Section 7.1.3, studies have wdentitied grasses and sedges as the prman
foods of bison, with sedges being pathcularh aimportant i winter. Therelote, by i
step of the Feosiie idenufication outlined in the methodology . vegetation 1ypes wore rton !
which were comprised of at least 20% grass and grass-hke species. The tesults of the e
selection procedure included all vegetation types that could contnibute even marpmaliy oo oh
bison dict.  The process adentificd 37 sepetation vpes, thirteen ol whh b e
grass-like cover to at least S0% (Table 11). Of these 37 types, fifteen are dosed forest, Five
open forest, five shrub, onc low shrub-herb, and ten hesh-dwatl shrub vegetanon tyoes
Based on these vegetation types, $2 Feosites were then adentified (Table 12, A th
Lcosites range from marginal to primary bwon forage habitat, cach st be cvannned
individually.  While, for some Ecosites, all dominant vegetation types aic sttable Cep
BV1: C9, C18. C19), for other Ecosites, suitable vegetanon typrs may comprise ondy one halt
(e.g. CA4: C19 C20) to two-thirds (e.g. AT1: C3. Co, C18) of the domingnt vegetation
types (sce Tables 11 and 12 for explanation of codes). Other Ecosites with wet dry patterns,
namely AZ1, BK6. CAl, CV1, MC1, and PLS5, only have suitable vegetation types on the wet
portions, representing only 30% of mapped units for all but MC1, where 1t s 807G, Anothed
exception is found with Ecositc PR4 where suitable vegetation types exist only on southerly
exposures. The habitat types represented by these 52 Feosites alse vary widcly, miduding
closed forests (24), open forests (2), shrub meadows (4) . yrasslands (4). wet horb tcadows
and sedge fens (3), and combination habitats composed <% open and ddosed foyest shrab, and
herb-dwarf shrub vegetation types (15).

Due to the opportunity for site manipulation ard supplemental feeding, all of theae
Fcosites could be considered for the idenufication of paddack rciocation sites. However, s
level of Ecosite identification was not sufficiently precise For examurang the avallabihty of

forage habitat for free-ranging bison. The farested Feosites and toresied rortions of
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Table 11. Vcgetation types with at least 20% cover for grass and grass-like species.
Closed Forest Vegetation Types
C1 Douglas fir/hairy wild rye
*C4 white spruce/prickly rose/horsetail
Cé6 lodgepole pine/buffaloberry/showy aster
c9 lcdgepole pine/dwarf billberry
C16 aspen/hairy wild rye-peavine
Cl17 balsam poplar/buffaloberry
C18 lodgepole pine/buffaloberry/grouseberry
219 lodgepole pine/buffaloberry/twinflower
*C22 aspen/hairy wild rye-showy aster
C26 white spruce/buffaloberry/fern moss
c27 white spruce/prickly rose/fern moss
*C28 balsam poplar/horsetail
*C32 Engelmann spruce/horsetail/feathermoss
C33 Engelmann spruce/hairy wild e
C36 lodgepole pine-white spruce/willow/hairy wild rye
Cc37 white spruce/buffaloberry/feathermoss
Open Forest Vegetation Types
03 white spruce/shrubby cinquefoil/bearberry
05 Douglas fir/juniper/bearberry
*06 Engelmann spruce-subalpine fir/willow/ribbed bog moss
011 spruce/labrador tea/brown moss
*018 Engelmann spruce-subalpine fir/willow/hairy wild rye
Shrub Vegetation Types
*S1 dwarf birch-shrubby cinquefoil-willow/brown moss
S7 willow/horsetail
S10 willow-dwarf birch-shrubby cinquefoil
S11 willow/timber oatgrass
S12 willow/hairy wild rye
Herb-Dwarf Shrub Vegetation Types
*H2 black alpine sedge-everlasting
*HS hairy wild rye-wild strawberry-fireweed
Hé6 junegrass-pasture sage-wild blue flax
*H7 wheatgrass~-pasture sage
H9 mountain marigold-globeflower
*H11 water sedge-beaked sedge
H13 Richardson needlegrass-junegrass-everlasting
*H14 hairy wild rye-junegrass-bearberry
H15 mountain avens-curly sedge
*H19 bluebunch wheatgrass-hairy wild rye-showy aster

Low Herb-Shrub Types

L1

shrubby cinquefoil/bearberry-northern bedstraw

*at least 50% cover
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Table 12. Ecosites for which vegetation tvpes with at least 20% cover tor yrass and

grass-like species are dominant or codominant.

ALl
ATl
AZ1l

BK1

BK4

BK6

BV1
CAl

CA4
CN1

Ccvil

FR1
GAl

lodgepole pine forest (C19)
lodgepole pine forest (C3, C6, C19)
Dry 70%:
Engelmann spruce-subalpine fir open fcrest (010)
Wet 30%:
wet shrub thicket (S8)
wet herb meadow (H9)
Dry 70%:
lodgepole pine forest (C18, C19)
Wet 30%:
wet spruce open forest (0O1l1)
wet shrubby meadow (S1)
birch fen (S3)
Dry 70%:
lodgepole pine forest (C18, C19)
Wet 30%:
wet spruce open forest (0O1l1l)
wet shrubby meadow (S1)
birch fen (S3)
Dry 70%:
Engelmann spruce-subalpine fir forest (C13)
Wet 30%:
wet spruce open forest (Ol1)
wet shrubby meadow (S
birch fen (S3)
lodgepole pine fonrest (C9, Cl18, C19)
Dry 70%:
Engelmann spruce-subalpine fir forest (C14,C13,C21)
Wet 30%:
wet spruce open forest (0Ol1l)
w-t Engelmann spruce-subalpine fir open forest (014)
w . shrubby meadow (S1)
birch fen (S3)
lodgepole pine fores C20)
dry shrub thicket (¢
moist shrub thicket
Wet 80%:
wet spruce open forest 11)
wet Engelmann spruce-subalpine tir open forest (014)
>wet shrubby meadow (S1)
birch fen (S3)
Dry 20%:
Engelmann spruce-subalpine forest (C13)
lodgepole pine forest (C20, C29)
lodgepole pine forest (C6, C19)
lodgepole pine forest (C3, C6, C19)

(Cont.)
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Table 12. (Continued)
GT2 Northerly:
lodgepole pine forest (C6, C19)
Southerly:
dry grassliand (H14)
low shrub-herb meadow (L1)
HC1 moist Engelmann spruce forest (C32)
wet Engelmann spruce-supalpine fir open forest (06)
>wet shrubby meadow (S1)
birch fen (S3)
HC2 sedge fen (H11)
HC4 wet shrubby meadow (S1)
birch fen (S3)
wet shrub thicket (S1l1)
sedge fen (H11)
HD1 aspen forest (C16)
HD2 spruce open forest (03)
HD3 white spruce forest (C2, C26, C27)
white spruce-Douglas fir forest (C5)
HD4 grassland (H6) ,
>lodgepole pine forest (C3)
IB1 lodgepole pine forest (C18, C19, C29)
MC1l Wet 80%:

ML2
NT2
NT3

NY1

NY3

PL5

PP1

spruce open forest (011)
birch fen (S3)
Dry 20%:
lodgepole pine forest (C29)
Engelmann spruce-subalpine fir forest (C30)
lodgepole pine forest (C18, C20)
wet shrub thicket (S8)
moist shrub thicket (S4, S11)
wet herb meadow (H9)
cottongrass fen (H10)
sedge fen (H11l)
lodgepole pine forest (C6)
Douglas fir forest (Cl)
Northerly:
white spruce-Douglas fir forest (C5)
lodgepole pine forest (C19)
Southerly:
Douglas fir open and closed forest (05, Cl)
low shrub-herb meadow (L1)
Dry 70%:
Engelmann spruce-subalpine fir closed and
open forest (C15, 010)
subalpine larch-subalpine fir forest (C23)
Wet 30%:
wet shrub thicket (S8, S11)
lodgepole pine forest (C19, C3, Cé6)

(Cont.)
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PP6
PP7

PR2
PR3
PR4

PR6
PT1
PT3
PTS

SB3
SBS
SP1
TA3
TR1

TR2

vD2

VL1

VL3

VL4
VLS5
WF4
WF7

Engelmann spruce-subalpine fir open forest (018)

white spruce open forest (017)
shrubby meadow (S9)
shrub thicket (S10)
pine forest (c6, Cl18, C19)
pine forest (.18,

lodgepole
lodgepole
Northerly:
Engelmann
Southerly:
lodgepole
lodgepole
’odgepole
lodgepole
Dry 60%:
lodgepole
Wet 40%:

spruce-subalpine fir forest (C13, C12%)

pPine
pine
pine
pine

pine

forest
forest
forest
forest

forest

(C3,
(c11,
(ce,
(c3,

(Ceé,

C19)

ce,

c19)

c18, C19,

C19)
ce,

c11,

C19)

C19)

C29)

black spruce-lodgepole pine forest (C8)
spruce open forest (011)
lodgepole pine forest (C3, C6, C19)

grassland (H14)

lodgepole pine forest (C18, C19)
white spruce forest (C2, C26, C27)
dry shrub thicket (510)
moist shrub thicket (S12)

Engelmann spruce-subalpine fir open forest (018)

grassy tundra (H4)
dry grassland (H14)
lodgepole pine forest (C19, C20)

sedge fen (H11l)

>wet shrubby meadow (S1)
wet shrub thicket (S7)
wet white spruce forest (C4)
>shrubby meadow (S1)
wet shrub thicket (S7)
wet white spruce forest (C4)

wet shrub thickey (S7)

Engelmann spruce forest (C33)

grassland (H14)

shrub thicket (S10)
grassy tundra (H4)
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Feosites would pro nly minimal amounts of forage, and would . used by bison largely
a cover and travel r 4. Primary bison forage habitat would be provided by the grassland
and sedge fen kcosite: :nd portions of kcosites.  Therefore, the second stage of the Ecosite
identification process w v conducted to identifly these Ecosites. Ning vcgetation types that
are grasslands and sedge fens were identified (H2, HS, H6, H7. H11, H13, Hl14, H15, H19),
however. onlyv three of these vegetation types (H6, HII, H14) occupicd major portions of
Feosites.  Foosite selection based on these three vegetaton Lypes identified nine Ecosites
capable of providing primary bison forage habitat (Table 13).

There aie however, constraints found with cach ol these nine Feosites that must be
recognized and, as previously mentioned, could be ¢valuated by on-site study as required.
For example, the sedge fens of the HC2, HC4, NT3, and VL1 Ecosites may be inaccessible
during periods of high water and of limited winter use in the cvent of a high water frec/e.
The arcal extent of some sedge fens in sedge fen +SC complex units may be limited since the
SCarea may have little or no vegetation cover, and may occupy 20 to 80% of a tract. As the
HI>3 grasslands are extremely restricted in area, and occur in heavily deveioped, high-use
arcas. their availability to bison is limited. The steepest slopes of the GT2 (South), SBS,
TR2, and WF7 grassland Fcosites, that range to 42" (ie. 90%), may not be fully utilized by
hison cven though bison are known to forage on slopes up to 40°(i.e. 84%). The forage value
of the mined sedge fen Ecosites (HC4, NT3), would depend on the site-specific proportion
and productivity of the sedge component, and the location of the Ecosite in relation 1o other
bison forage habitat types. In addition, the shrub components of the HC4, VL1 and WF7
F-cosites, willows in particular, may provide suitable bison forage in the absence of adequate
grasses and sedges.  Finally, there is a scasonal clement d in Ecosite suitability, as
some of the Ecosites would be inaccessible to bison in wintc,

For a free-ranging bison herd, the critical forage habitat component would be the
presence of suitable winter range.  Winter snow depth would generally confine bison 10 the
{ ower Subalpine and Montane in the winter.  For the purpose of identifying possible winter

range, Feosites with maximum snow depths of less than one meter were decmed to be
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Table 13. Matrix of open grassland and sedge fen vegetation types and .ovesponduy
Ecosites showing Fcosites with suitable winter snow depths.

Ecosite Vegetation Type Suitable Winter
Heé H1l1 H14 Snow Depth

GT2 X X

HC2 X X

HC4 X X

HD4 X X

NT3 X

SBS X X

TR2 X

VL1 X X

WE7 X
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suitable.  Of the ninc primary forage habitat Ecosites, six have suitable snow depth
characteristics for wintering bison (Table 13). It must be recognized that this Ecosite
selection by snow depth only provides a rough guideline to identif ying winter range. Subject
to local crusting conditions, or in combination with scvere winter weather or increased snow
density . one meter of snow could be excessive for foraging and travciling bison.

Based on ihe distribution 0! these siv Fcosites in Banff National Park, and considering
the existence of other marginal habitat and the degree of present winter usc by elk. three arcas
were identified to be suitable for wintering bison (Figure 10).  The sedge fen-stream channel
compley (VT +5C) and grassy slopos (NY3) of the lower Howse and North Sa - tchewan
Rivers could provide adequate winter habitat for a small number of bison. Historical reports
record bison wintering in the Howse valley as far west as "Kootenay Park " at Glacier River.
The number of bison that the arca could support depends upon the productivity and areal
evient of sedge cover on the river flats.  This would have 10 be determined by ficld survey.
Suitable bison winter range also exists in the lower Red Deer River valiey.  The gras slopes
(G12. SBS) combined with sedge fens and grasslands scattered in the open spruce forest
(HC1) and shrub mcadows (HC4, PP7), could provide bison forage. Although snow depths
are greater here, they are not excessive, as clk winter successfully in the valley. Given
favorable snow conditions. additional habitat would be provided by the shrubland portions of
the BK4, BKo, and PP6 Fcosites of the valley bottom. The third possible winter range
dentified is the Bow River valley below Castle Mountain.  Grassland and grassy slopes
(HD4. NY3, SBS) and the sedge fens (VI.1) and shrublands (HC4, VI.1, VLS) of the Bow
River floodplain would provide the major bison forage habitat. The grassland openings of
the aspen forests (HC1) and shrubland component of the VL3 Ecosite would also be
important.  These three arcas provide the laryest continuous areas of suitable winter habitat.
Howev2r, other arcas such as the middle Cascade watershed and the Panther and Dormer
River valleys could provide additional winter bison range.

All three of these vallevs have been identified as historical bison range. However, it

is not clear whether they were used in winter by cow-calf groups or only by bulls. Favorable
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winter habitat Hes in the foothills outside cach of these valleys, and a fr=« -anging bison herd
would likely cxpand its winter range to inciude these arcas.  As discussed in Section 7.3.1,
this range cxpansion outside the park would require that several issucs of concera be
addressed. The land which hes outside the park on the Red Deer River is somecwhat of a
opectal case, as 1t is federally controlled.  Government horses for use in the local national
parks arce raised on the Ya Ha Tinda Ranch. Habitat here is suitable for bison, however, the
fanen is alrcady used by wintering horses and elk.  The presence of frec-ranging bison in the
Bow or North Saskatchewan River vallevs could present conflicts with present visitor use. It
is alo in these two vallevs that bison could be mvolved in bison-vchicle colhisions and
opportunitics for aggressive encounters with visitors would be most frequent.

As the FL.C is not site-specific, the level of information and accuracy provided is
obviously lower than that which could be achieved with an in-depth field habitat study.
However, this interpretation of ELC data provides the background information required for
the general review of alternatives, and provides a framework for preliminary evaluation of
bison habitat that can be used by resource managers. Field studies could later be conducted
on the most promising sites to provide site-specific information on plant species composition,
cite - productivity, and associated carrying capacity estimates, local snow conditions and their
influence on seasonal forage availability, and the predicted degree of interspecific competition

and conflicts with present land usc as dictated by expected bison use patterns.

8.2 Paddock Relocation Site Selection and On-site Reconnaissance

To determine the feasibility of the [fifth alternative, relocation of the Buffalo
Paddock . a number of possible paddock sites were identified and described. The purpose of
this excreise was not to select the best relocation site, but rather to provide background
information for the review of alternatives regarding the nature of suitable sites available.
Ten ateas were identified as possible telocation sites (Table 14, Figure 11) and initial on-site

reconnaissances were conducted as described in Section 5.2.2.



Table 14. Possible paddock relocation sites.

Carrot Creek
Cascade Pits
Hillsdale Meadows
*Indian Grounds
Johnson Lake
*Lower Bankhead
*Muleshoe

*0ld Dump Site on
*Second Vermilion
*Upper Bankhead

Two Jack Road

Lake

*Elimlnated after

init

i

al reconnalssance.
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1 ocation of possible paddock relocation sites in Banff National Park.
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All ten locations could meet the forage and cover requirements of bison with vanvng
degrees of site rchabilitation, clearing, thinning. and supplemental feeding. tmproved water
sources would be necessary for some of the sites, but installanon s feasible moa!
However, initial reconnaissance revealed that not all of the sites would tulhll o vy
advantages of the relocation alternative, namely, eliminating the barrier to wildlibe moavcment
in the congested Banff Townsite area and providing a facility for visitors o view b
natural setuing.  Siv sites were therefore climinated as outlined below.

The historical coal nuning sites of Upper and Lower Bankhead contam old baeb ey

foundations, slag heaps, equipment. and interpretive exhibits.  These phvsical strucree

the present visitor usc of the sites would be incompatible with bison viewmy and
interpretation.  Therefore, the sites were eliminated from further consideration.

The Old Dump Site on Two Jack Road is the level, redkiimed surface ol a garhaye
dump. intersected by the road. The arca has obvionsly been mechamcally cleated and has
abrupt forest edges on all sides.  The site 1s situated on a hillside with moderately steep
forested slopes above and below.  The downhill slope of the covered dump is enremelhy steep
These factors combine to limit the arca available for paddock construction to the presently
rehabilitated arca. This would allow only a small paddock and present an arnfical
environment which would at best be o display-type paddock. As this would not provide a
quality bison viewing experience, this site was climinated

The construction of a paddock on the Indian Grounds would impiact present wildhte
use and create a barrier to wildlifc movement.  The arca is small and relatively open and the
fence would be highly visible, presenting a less natural sctung for bison viewing.  As this site
makes no improvement in wildlife movement in the Banff Townsiie arca and docs not provide
as good a viewing opportunity as the present Buffalo tddock, the site was chmimated.

The Muleshoe and Second Vermilion lake sites include aspen forest and wet meadow
habitat. The Muleshoe site is intersected or bordered by the Bow Valley Parkway, the
Canadian Pacific Railway, and a powcr line right-of -wa:, and includes a prane area. hie

Second Vermilion Lake site is intersected by the Vermilion Pakes Koiad ahich reccives
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consudetabic pedestnian and ovehst traffic and hes between Second Vermilion lake and the
“wav. The wetland arcas of both sites are subject 1o flooding, further
n and construction of necessary facihties.  The configuration of the
and present development would make it impossible to design a paddocks
ow visitors 1o view bison in a natural setung.  Conflicts with other visitor

nses wonld also arise. Therefore, these sites were chminated.

A second reconnaissance was then conducted on the remaining four sites; the Carrot
Ciooh Cascade Pris, Hhisdale Meadows, and Johnson Take sites* . For cach site, the abilin
ol the site to meet bison requirements, the degree of environmental compatibilits o pected
with the introduction of a paddock, the way the site addressed visitor use concerns, and the
cost effectiveness of the relocation were described.  The gencral configuration of the four
ates is described below and summary descriptions are provided in Tables 15 through 18.

The Carrot Creek site is located 14 km cast of Banff on the Trans-Canada Highway.
It is based or 73 ha of aspen torest (HD1) surrounding a recently abandoned trade waste pit.
I odgepole pine forest (PT1 and AT1) surrounds the core on the east, west and north sides
and the Trans-Canada Highway forms the south boundary. Carrot Creek flows through the
ate. A summary description of this site is presented in Table 15.

I'he Cascade Pits site is located along the Two Jack lake Road, five km ecast and
north of Banff. The site is based upon a 10 ha abandoned gravel pit.  The Cascade River
flows through open spruce forest (HD2) to the north and west of the site.  The site is
bounded by an aspen forest (HD1) covered slope and the Minnewanka/Two Jack Lake Road
to the west, a lodgepole pinc-white spruce (NY3, AT1) covered slope to the cast, and the
Two Jack l.ake Road to the south. A summary description of this site is presented in Table
16

The Hillsdale Meadows site is located in the mouth of a small valley 18 km west of
Banff along the Bow Valley Parkway (1A Highway). A 25 ha grassland (HD4) forms the
“The Johnson Lake and Hillsdile Meagows sites, and the present Buffalo Paddock

were reviewed with Mr. H. Revnolds of the Canadian Wildlife Service (Edmonton,
Alberta).
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Table 15. Summary for sccond - round reconnaissance of Carrot Creeh potock
relocation site.

Location of Site: Carrot Creek

1. Bison Requirements

a) Forage medium; aspen forest with some open meadows
beginning to infill with white spruce, lodgepole pine forest
with 1little forage, some clearing/thinning required; open
meadow following revegetation of old trade waste pit; likely
will have to provide supplemental feed

b) Cover high; aspen forest; some lodgepole pine forest
along edge of site could be included

c) Water high; Carrot Creek along the NW side of site
could be included in paddock

2. Environmer.cil Compatibility

a) Wildl’ i~ medium; would eliminate moderate present use
by ungulates; would be a barrier to local movement

b) Vegetation/Soil medium; portions previously disturbed;
clearing/thinning required for habitat and visibility; few
problems with construction or erosion forseen; fence
construction will impact creek

c) Visual/Aesthetic high; not visible from TCH

3. Visitor Use

a) Compatibility with Present/Planned Use 1low; Carrot
Creek hiking/skiing trail passes through site; possible
future site of Visitor Centre

b) Predicted Visibility of Bison medium; periodi - thinning
of cover required

c) Aesthetic Quality of Setting high; will provide a
natural environment for bison viewing; design should seek to
lessen visual impact of power line right-of-way

d) Access low; approximately 14 km from Banff; not on
regular scenic tour route

4. Cost Effectiveness

a) Construction high; fencing, road, handling facilities,
feed storage, interpretation, clearing/thinning,
revegetation, special fencing needs to include creek for
water source, reroute Carrot Creek trail

b) Maintenance medium; distance from Banff increases
cost; facility mainta2nance, supplemental feeding, periodic
thinning
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Table 16. Summary for second-round reconnaissance of Cascade Pits paddock
relocation site.

Location of Site: Cascade Pitls

1. Bison Requirements

a) Forage medium; former gravel pit presently being
revegetated so forage depends upon success and on species
planted; white spruce forest with little forage; supplemental
feed until vegetation established and likely after

b) Cover low; white spruce forest surrounding site, but
difficult to design so bison are not separated from escape
cover by road; revegetation should include establisiiiug some
cover in centre of site

c) Water high; Cascade River aleng N edge of site could be
included in paddock; pond in center of site but winter
reliability unknown; ice may have to be broken for bison

2. Environmental Compatibility

a) Wildlife medium; would eliminate use by other ungulates
which would occur after revegetation; would present partial
barrier to movement up and down Cascade River

b) Vegetation/Soil high; site previously disturbed; some
recontouring may be required to maintain good visibility if
cascade River is included in paddock; few problens with
construction or erosion forseen 1if reveget-tion successful;
fence construction will impact river

c) Visual/Aesthetic low; visible from Two Jack Lake Road

3. Visitor Use

a) Compatibility with Present/Planned Use high; no present
use except picnic area across the road; would eliminate
opportunity for viewing other wildlife which would use area
after revegetation

b) Predicted Visibility of Bison high; however there would
be conflict between providing sufficient ¢ ver and secure
access to water and providing good visibility

c) Aesthetic Quality of Setting low; lack of natural cover
would lessen aesthetic appeal of site; fences visible

d) Access high; approximately 5 km from Banff; on regqular
scenic tour® route

4. Cost Effectiveness

a) Construction medium; fencing, road, handling
facilities, feed storage, interpretation, revegetation
including establishment of cover: some recontouring and
special fencing needs if include river for water source

b) Maintenance high; facility maintenance, supplemental
feeding
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basis of the site along with 40 ha of aspen forest (HD1) to the southeast and some lodgepole
pine forest on the valley floor (FR1. Al, PT1). The site is bounded by lodgepole pine
covered slopes to the northwest (GAl) and northeast (PT1) and the Bow Valley Parkwan
along the southwest side.  An intermittent stream flows through the site. A summan
description of this site is presented in Table 17.

The Johnson lLake site encompasses an arca northeast of Johnson Take. whun o
located 10 km cast and north of Banff. off the Two Jack Fake Road.  The site i based e
40 ha of aspen forest (HD1) and 25 ha of sedge fen wet shrub mcadow aropen ~pen
forest habitat (PTS) located along a small creck which flows through the site. odgepon
pine covered slopes rise gradually from the sitc on the north (PTS, NY1) and cast (P11,
PTS) sides. The site is bounded by the access road to Johnson I ake on the west side and a
lodgepole pine-Dougias fir coverec ridge and lohnson L.ake to the south. A summary
description of this site is presented in Table 18.

Relative merit values were assigned for each variable and arc indicated in the sumimian
tables and illustrated in matrix form in Table 19. The matrix provides a systematic basis for
comparing rclocation sites.  The best site could be identified by “ssigming number values 1o
the merit rankings and weights 10 the various catcgorics and/c cariables within categories
The end result of such an exercise is dependent upon the weighting factors chosen As these
factors reflect management prioritics, policy objectives, cost constriinis, and resource
(physical and manpower) limitations, this exercisc was not carried out at this ume.  Rather,
the brief description of the various sites and the relative merit matrix provide sufficient
information for the review of alternatives in a form which could be later eapanded 1
required. A subjective evaluation of Table 19 suggests that the present site s the best

location for a paddock, particularly if the wildlife movement problem could he alleviared.
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Table 17. Summary for sccond-round reconnaissance of Hillsdale Meadows paddock
relocation  site.

Location of Site: Hillsdale Meadows

1. Bison Requirements .

a) Forage high; productive natural grassland with moderate
previous disturbance; aspen forest with few small meadows,
logepole pine forest with little forage: supplemental feed
may be required to maintain range quality

b) Cover medium; aspen forest and lodgepole pine forest;
design would have to insure bison are not isolated from
escape cover by road

c) Water low; small stream through site not reliable;
ensured water source required

2. Environmental Compatibility

a) Wildlife low; area is productive grassland and receives
significant use by elk; would present a barrier to local
movement and may decrease use of grasslands in immediate
vicinity; may suffer predation by wolves

b) Vegetation/Soil medium; 1limited thinning of forest
cover may be required for visibility: few problems with
construction or erosion forseen except for possibile

wallowing on south-facing slopes along W side of site if
included in paddock
c) Visual/Aesthetic low; visible from Bow Valley Parkway

3. Visitor Use

a) Compatibility with Present/Planned Use medium; hiking
trail to Johnson Canyon passes through site; other ungulates
can often be viewed in area; contains a range enclosure study
plot

b) Predicted Visibility of Bison high; periodic thinning
of cover may be required

c) Aesthetic Quality of Setting medium; will provide a
ritural environment for bison viewing however fence along Bow
\alley Parkway will be visible

d) Access medium; approximately 18 km from Banff; on
regular scenic tour route

4. Cost Effectiveness

a) construction high; fencing, road, handling facilities,
feed storage, interpretation, establish water source, sone
thinning, reroute trail

b) Maintenance medium; distance from Banff increases
costs; facility maintenance, supplemental feeding, periodic
thinning




Table 18. Summary for sccond-round reconnaissance of Johnson Lake paddock
relocation site.

Location of Site: Johnson Lake

1. Bison Requirements

a) Forage low; wetland with sedge and shrub, water regime
uncertain, some wetland areas appear to be drying up and as
succession occurs will loose sedge component, problems with
inaccessability during flooding or high water freeze; aspen,
lodgepole pine, and white spruce forests with little forage,
possible clearing required; supplemental feed would likely be
required

b) Cover high; aspen, lodgepole pine, and spruce forests

c) Water high; small stream through site; winter
reliability unknown but likely ok; ice may have to be broken
for bison
2. Environmental Compatibility

a) Wildlife medium; would eliminate moderate present use
by ungulates; would create a barrier in combination with
penstock and Two Jack Canal

b) Vegetation/Soil low; disturbance of aspen forest and
wetland areas with 1little previous impact; clearing and
thinning of forest cover; continuing impact on water regime;
fence and road construction in wetland areas

c) Visual/Aesthetic medium; portion of facility visible
from Johnson Lake Road

3. Visitor Use

a) Compatibility with Present/Planned Use medium;
hiking/skiing trail passes through site; would eliminate some
trails and area associated with Johnson Lake day use area

b) Predicted Visibility of Bison low; even with clearing
and periodic thinning of forest cover, the configuration and
varied topography of the site make good visibility unlikely

c) Aesthetic Quality of Setting medium; will provide a
natural environment for bison viewing however clearing and
construction will visually impact site

d) Access medium; approximately 10 km from Banff; on
regular scenic tour route

4. Cost Effectiveness

a) Cconstruction low; fencing, road, handling facilities,
feed storage, interpretation, clearing/thinning, reroute
trail, special materials and design needed for construction
in varied terrain/wetland a:

b) Maintenance low; facil maintenance more expensive in
varied terrair/wetland area, supplemental feeding, periodic
thinning
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lablc 19. Matrix of relative merits for paddock relocation sites evaluated by

second -round  reconnaissance.

Bison Requirements
Forage
Cover
Water

Env. Compatibility
Wildlife
Vegetation/Soil
Visual/Aesthetic

Visitor Use
Use Compat.
Predicted Visib.
Setting Quality
Access

Cost Effectiveness
Construction
Maintenance
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9. RESULTS IV. BUFFALO PADDOCK STUDY

9.1 Attributes of the Bison Viewing Opportunity

9.1.1 Bison observation< conducted

During the 12 week study period, a total of 280 loops were conducted as spectc b
the schedule. Time for loop complcts varied from 22 1o 60 nunutes with e doc
of 37.2 minutes (SD=6.82) (Table 20). Loop completion time depended primaniy o
number and length of bison sightings conducted during the loop. Mcean time for foops vl
no sigh' gs was 32.6 minutes (SDD=3.04, range 2§ to 42 min.}, compared to a mean loop
time of 39.8 minutes (SD=6.99, range 22 to 60 min.) for loops with onc or more sightings.
In total. 10,390 minutes (173.2 hours) were spent conducting foops in the Buffalo Paddock
over the study period.

Bison were obscerved on 64.3% of the 280 paddock loops conducted (95% Cl
64.3+5.6). Waile only onc sighting was recorded for most of the successlul foops (156 Toops
or 86.7%). there were 22 loops (12.2%) with two sightings, and two loops (1.1%) with thice
sightings, for a total of 206 bison sightings. Loop sighting success, or the occurrence of one
or more bison sightings on a loop, was fund to be significantly rclated to foop hour
(x?=27.04 df =14 p<.05). The association was wcak (Fambda - 0.0900) . However, as
illustrated in Figure 12, the chance of sighting bison was generally greater i the morning
hours. Loop sighting success was highest, 94.4%, at 0600 hours, and then decreased to 68 4%
at 1200 hours (Figure 12). In the afternoon and cevening foop sighting success was vatuble
with the lowest chance of seeing bison occurring at 1600 and 1700 hours (42.1% loop sighting
success). Loop sighting success was not significantly rclated 1o observed sky conditions,
observed precipitation conditions, o1 10 the du, of study (p>.05).

The 206 bison sightings varied in length from two to ten muates G0 945 uin
SD=1.67). with the target sighting length of ten minutes bumg achicsed for v 3% ol all

sightings.  The average sighting time for the 180 first sightngs, or those thar occutrred fira
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Table 20. Mcan time for loop completion.
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Loops with
no sightings
(n=100)

I.oops with
1,2,0r3
sightings
(n=180)

All loops

Mean No.

Minutes

32.6

37.2

Standard
Deviation

3.04

Min.

28

22

22

Max. Total Time
Minutes\Hours

42

60

60 10390\173.2
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duning successful loops, was slightly longer (¥=9.52 min., SD -1 53, range £ to 10 min.),
with ten-minute sightings being achicved for &9.4% of all frst sighting<. In total 1946
minutes (34.4 hours) were spent observing bison. with 1713 of these minutes occurring on
first sightings.  The number of bison seen per first sighting varicd {rom one to cight, with
the sighting of six (23.9%) or seven (22.2%) animals being most commorn and 84.4% of all

first sightings having four or more ammals (Figure 13).

9.1.2 Characteristics of bison sightings

During cach sighting, bison obscrvations were recorded by bison  minute, the
observation of one bison for one minute. In this manner, observations were recorded for a
total of 7457 bison minutes. The view of the bison for each bison minute was described by
recording four categorical variables indicating how far away the bison was, what percent of
the bison was visible, what screening if any interfered with visibility, and what major activity
of the bison was observed.

Bison were rarely (1.5% of bison minutes) observed from a distance closer than 11
meters (Figure 14). The frequency of observations in the other distance categories decreased
as distance increased. with observations at 11-50 meters being most common (44.4%),
followed by the S1-100 meter category (32.9%), and the greater than 100 meters category
(21.2%).

The views of bison were highly obstructed, with the animal observed being less than
onc-quarter visible in S1.1% of all bison minutes (Figure 15).  The 25-49% visible category
accounted for an additonal 19.8%, for a total of 70.8% of all bison minutes spent observing
less than one-half of a bison. Conversely then, bison were at least one-half visible for only
209, of all bison nunutes, with complete views accounting for 4.3%, threc-quarter 1o 99%
views accounting for 15.4%, and 50-74% views accounting for 9.4% of all bison minutes.

“The number of bison in the Buffalo Paddock increased from five to eight over
the studv period. Two calves were born in May, and initial sightings occurred on
davs seven and thirteen. The adult male bison, which was absent from the paddock
at the beginning of the study, returned on day 08.
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The most common screcning medium was vegetation. 1t was rtecorded as the only
soreemmg medium for 70.2% of all bison munutes and in combination with other screening
medinms, namely topography (10.0%), bison (7.6%). and topography and bison (1.1%) for a
further 18.7% of bison munutes.  The remaming screening was identificd as bison (4.2%).
topography  (2.4%), and cars (0.4%).  Summarizing the combined screening medium
Grtepories by dividing cases equalhv among the separate sereening components vields summary
peteentages of 79.3% for vegetation, 8.3% for bison, and 7.7% for 1opography {Figure 16).
Only 4.2% of the bison minutes were withe,  creening of any kind.

Observed bison activities were recoded into seven major catcgories; feed, walk, run,
stand. luy down, groom and unknown (due to poor visibility). The most common major
activity category was fay down, recorded for 35.9%, of all bison minutes followed closely by
feed 4t 34.4% (Figure 17). Together these two categories accounted for 70.3% of observed
hison activity.  Stand and walk tepresented 16.7% and 9.9% of observed activity respectively
and run, groom, and urknown comprised the remaining 3.'7%.

I'o further describe the bison viewing opportunity, the two ordinal bison observation
variables, distance away and percent visible, were examined using Kendall's tau-b (7-b) rank
correlation.  The associations between distance away. percent visible, day of study, loop hour,
observable shy condiion, and observable precipitation condition were explored.  The
correlation matrix is presented in Table 21, Significant 7-b cocfficients (p<.05) were found
for all varables tested with distance away and for all variables except loop hour tested with
percent vistble.  The strongest association was found between percent visible and distance
away (7-b= 22). The relationship was moderately positive with the percent of the animal
screened increasing as Jistance away incree. A, Distance away and percent visible were very
weakly associated with observadle weather.  As doud cover increased, bison were observed
further awav (7-b=.03). but were less screened (7-b=-.02). As rain intensity increased,
bison were observed closet (7-b=-.03). but were more screened (7-b=.04). These
relationships cannot be directly interpreted as they are confounded by the relationship of

observable weather to the day of study, and they are a function of the physical characteristics
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Table 2]. Kendall's tau-b correlation matrix for bison observation varshios  distance
away and percent visible.
Loop Sky Precip. Distance Percent
Hour condit. Condit. Away Visible
Day of .0321 .0718 .1008* -.1283* -.0190%*
Study (280) (203) (203) (7440) (7446)
Loop .0245 -.0213 .1652%* -.0032
Hour (203) (203) (7440) (7446)
Sky .4151* .0251+* -.0196%*
conditions (202) (7356) (7362)
Precip. ~.0319+ .0348+%
Conditions (7347) (7353)
Distance .2240*
Away (7430)

*SigniZicant tau-b (p<.05)

Note: With increasing category values,
gets later,

sky gets

cloudier,

the h-ur of the day

rain inten. ity increases,

distance gets further away, and percent visibility decreases.
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and location of the sites used by bison during different types of weather and the activities
performed there  For example, during cool overcast weather, bison would feed in open
meadows in the centre of the paddock ~sulting in further distances and less screcning.
During heavy rain, bison would bed down in an arca of moderately hcavy aspen close to the
road. resulting m doser distances and more screening  Distance away and percent visible
Jhowe ! weak (7-b= - 13) and very weak (7-b=-.02) ncgative association with dav of study,
indicating doser observation distances and toss screening as the study progressed. A weak
positive associahon between  distnce away and loop hour (7-b=.17) showed increasing
obecnvinon distance throughout the day.

ihe overall trends of the relationships between distance away and loop hour and
distance away and dey of study arc illustrated in Figures 18 and 19.  The mean value of the
ordinal distance away scale was calculated for cach loop hour and for cach week of the study
and the relaonship plorted.  The distance scale average value is the least (bison are closest)
4l 0600 hours and gradually increases during the morning and carly afternoon to a pcak at
1600 and 1700 hours (Figure 18).  The distance scale avera, lﬁcn decreascs again in the
cvening hours, but bison are still observed at a greater distance than in the morning hours.
Asallustrated in Figure 19, the destance scale average value increases from Week 1 to Week 2
and then pradually decreases to a minmmum value in Week 9. The distance scale average then

mereases again over the last three weeks of the study.

<
(]

Vinitor Use of the Buffalo Paddock

<
[ ]

1 Daily visitation

Daily visuation of the Buffalo Paddock was recorded as the number of vehicles that
passed the paddock traffic counter berween 0800 hours on that day and 0800 hours on the
nent day of the study. Traltic counter readings vere adjusted dailv (0 account for research:
cntries and knewn non-visitor entries such as park warden, construction, and maintenance

vehicles,  For four periods when the traffic counter was not working propetly, estimates of
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visitor vehicle entries were made by averaging the visitor vehicle counts for the two identical
time spans previous and the two following.  Overall, the counter was 97 curate when
compared to vistuai counts.  Differences can be attnbuted 1o factors such s ovtremch
slow-moving vehicles pulling trailers being counted as two vehicles instead of one, bison o
covotes walking in front of the counter's electronmic eye, and the occastonal equipment
malfu- ction.

Total visitation estimated in this manner was 25,767 visitor vehades (Table M) Thi
total visitation included four davs when the Buffalo Paddock was dlosed to visiton tnadhic o
most of the dav duc to ~onstruction on the access road. Visitation on these dins v ond
4. 5. and SO vehicles. Including these days when the Buffalo Paddock wias dlosed. the mean
daily visitation was 306.8 visitor vehicles (SD= 1400.22) with a minimum ¢f 2 and & mavimum
of 525 visitor vehicles. If the four minimum values are excluded, the mean daily visttation s
321.3 (SD=126.97) with a range from 72 to S25 visitor vehicles.

The relationships of daily wisitation with day of study and with dav of weck wore
tested using Kendall's tau-b correlation and e Chi-sgnare test of independence respectinvedy
Daily visitation and day of study showed a significant (p<.05), moderately strony positive
association (7-b=.65) while daily visitation and day of week were not significantly selated
(p>.05). Daily visitation generally increased over the study period to a mavinum of 908
vehicles on Day 57 (Wednesday, July 9), after which daily visitation dechned and remaaned
stcady to the end of the study period (Figure 20). Two daily vistation peihs occntted
conjunction with the long weckends of May and Aagust. The maximum dailly visaalion
associated with these weekends occurred on Dayv S, Sunday, May 18 (257 selndes), and Dy

2, Sunday, August 3 (520 vehicles).

9.2.2 Traffic observation periods conducted
During the study period. 256 traffic obscrvanon petiods (TOPS) were conductud
TOPs lasted from two 1o 60 minutes, with a mcan TOP length of 23.90 manutes (SD 7 ¥Y).

A total of 6118 minutes (102.0 hours) were spent obscrving traffic over the <tul. penod



Table 22, Mean daily

visitation recorded by

traffic counter.
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All days
(n=84)

Excluding days
paddock closed
(n=80)

Mear No.
Veh les
Enter

306.8

321.3

Standard Min.

Deviation
140.22 2
126.97 72

Max.

525

525

Total
Vehicles
Enter

25767
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The number of vehicie visits per traffic obscrvation period vaned from zer 1o 55 with a mean
of 11.2 vehide visits (S = %.63)(Table 23).  Total vehicle visits recor o4 during the traffic
obscrvation periods was 2806.

Of vehides observed during traffic observation periods, 93.0% were classified as
private vehides with 14.8% of these specified as being rentals from  Alberta or British
Columbia (lable 24)  The remaining <ovon pereent was comprised of bus tours (6.1%),
other tours (0227 and motorevcles, ovelists, and non-visitor vehicdles (0.7%). For all buses
recorded, 70.4% were sdenufied as belonging 1o one of three tour companies, Brewster
Pransport e ancd Tours (2919 Grevhound (24 4%) and Pacific MWestern Transporiation
(16.9%).

vehicle license plates were recorded for 2741 vehicles.  Of those plates recorded,
S5.9% were from Alberta (13.3% Aloerta Rentals) and 11.4% from British Columbia (0.8%
Britsh Columbia Rentals)(Table 25, Figure 21).  The remaining Canadian provinces and
territones, with the exception of Prince Fdward Island which w.is not represented, made up a
further 11.0%. for a total of 78.3% Canadian (14.1% Canadian Rentals) license plates.  Plates
from the United States comprised another 21.0% with the most common states being
Cahformia (4.4%). Washington (3.3%), Florida (1.1%), Oregon (1.0%), and Minnesota

-

(0.9%) . The temaining 0.7% of plates were from Furope and Mexico, as well as buses with
multiple plites.

For cach vehide visit, time of entry, time of loop one, time of loop two (if
applicable) . and time of exit was recorded.  The length of time for completion: of the first
loop was obtained tor 1263 (44.1%) vehicles (Table 26).  The mecan completion time for the
(irst observed loop was 8.7 minutes (SD=2.71), with a range from 4 to 33 minutes (Table
>7). Of the remaming vehicles, 766 (26.7%) were only observed beginning the first loop, 788
(2780 vehicles were only observed ending the first loop, and 49 (1.7%) vchicles were
obsenved entering the gate and eniting by driving around the island or backing out of the

paddock betfore beginning the first loop.  The length of time for completion of the second

loop was obtained for 79 (2.8%) vehicles.  The time for second loop compleion ranged from
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Table 23. Mean vehicle visits observed dunng traffic observation penods. loops, and

sightings.
Mean No. Standard Min. Max. Total
Vehicles Deviation Vehicles
Observed Observed
Traffic Obs. 11.2 8.64 0 55 2866
Periods
(n=256)
Loops 9.5 7.61 0 34 2650
{(n=280)
Sightings 3.2 3.18 0 18 651
(n=206)
Stop 2.4 2.96 0 18 489
Not Stop 0.8 1.45 0 8 162
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Table 24 Percentage occurrence of  vehicle tvpes during traffic observation periods,

loaps, and sightings

Type of
Vehicle
Observed

Private

Bus
Tour

Other
Tour

Motor-
cycle

Bicycle

Non-
Visitor

Total

Traffic Loop Sighting
Observation
Period
93.0 92.6 93.1
14.8 Rental 74.4 Stop
85.2 Non-Rental 25.6 Not-Stop
100.0 100.0
6.0 6.7 5.8
29.1 Brewster 32.6 Brewster 92.1 Stop
24 .4 Greyhound 20.2 Greyhound 7.9 Not-Stop
16.9 PWT 11.2 PWT 100.0
29.7 Other 36.0 Other
100.0 100.
0.2 0.2 0.3
50.0 Stop
50.0 Not-Stop
100.0
0.2 0.2 0.3
50.0 Stop
50.0 Not-Stop
100.0
C.3 0.2 0.3
0.0 St()y
100.0 Not-Stop
100.0
0.2 0.2 0.2
100.0 Stop
0.0 Not-Stop
100.0
100.0 100.0 100.0
(n=2866) (n=2650) (n=652)




Table 25. Vehicle licence plates recorded durnng traffic observation perieis

Province or State of Issue $ of Vehicles Observed
and Vehicle Type
Alberta
Private 38.1
Private Rental 13.3
Other 4.5
Total Alberta 55.9
British Columbia
Private 9.8
Frivate Rental 0.8
Other _ 0.8
Total B.C. 11.4
Oontario $.5
Saskatchewan 3.4
Manitoba 2.1
Quebec 1.7
Northwest Territories 0.
New Brunswick 0..
Nova Scotia 0.1
Newfoundland 0.0
Yukon 0.0
Total Canada 78.3
California 4.4
Washington 3.3
Florida 1.1
Oregon 1.0
Minnesota 0.9
Other U.S. 10.3
Total U.S. 21.0
Other (Mexico, Europe, 0.7
Multiple Plates e.g. buses;
Total Recorded 10C.

(n=2, ")
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Table 26. Vehide visits observed during traffic observation periods.

% of Vehicle Visits Observed (n=2866)
No Second Complete

Begin End
Oonly Only

First Loop 26.7 27.5
Observed
Second Loop 2.0 -——-

Observed

Around Island
or Back Out

No Loop

1.7

c.1

LOOp

95.2

Loop
Observed

44.1



Table 27, Mcan Joop completion times recorded during traffic chservatio:
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1 periods.

First Loop
Observed

Second Loop
Observed

Completed Loop Times

Mean No. Standard Min.
Minutes Deviation
8.7 2.71 4
10.3 3.76 4

Max.

33

24
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4 10 24 minutes with 4 mean tme of 10.3 minutes (SD=3.76). An addtional se (2 7))
vehicles were nserved beginning the second loop, but 2727 (95.29%) vehicles were observed to
exit before beginning a second loop, and 4 (U.1%) vehicles were obscrved pasang the sland as

if 10 begin a second loop, but backing up and cxiting instead.

9.2.3 Loop and sighting vehicle observations

In addition to vchicle observation during TOPs, 2650 vehiddes were cosenve b dimimy
loops with a mean of 9.5 vehicle visits per loop (SD= 7.61) and a ravge o o o 3okl
visite (Table 23). These loop vehicle visit totals include vehicle visit totals recorded tor it of

the sightings conducted during the loop.  Of these 9 0% were private vehicios, 6 7% were tae

tours. 0.2% were other tours, 0.6% w doreveles, cydlists, and non visitor vehicles ¢ Lable
24, Figure 22). Of the observed . sars, 09% were adentificd as Brewster Transportation

and Tours (32.6%). Grevhound (20.2%). and Pacific Western Transportation (11270

During the 206 sightings, 651 vehicles visits were observed and cateponzed as stoppiny
or not stopping (Table 23).  The meen number of vehicle visits observed por sighting was 30
(SD=3.18), with + range from z¢cro to lg vehicle visits. 93.1% of these vebidies were private,
S %% were bus toui~. 0.3% were other tours, and 0.8% were motoraydes, ovehsis, and
non-visttor vehddes (Table 24). Of these vehicles, 79 1% stopped at the siphting location and
24.9% did not. By vehicle type, 74.4% of the private vehicles (no 606), 92 1% of the bue
tours (n=138). 50.0% of the other tours (n=2), 50.0% of the motoresdes (no Yy O 0%

cvelists (n=2), and 100.0% of the non-visitor vehicles (n- 1) stoppad

9.2.4 Visitation rates

The rate of vehidle use (vehicles/minute) in the Buftalo Paddock was caloulatad for
vehicles observed during loops and sighuings and for vehidles entenng the paddock ac rooondo!
by the traffic counter during the hour of cach loop. The mivans and Tanye. ol the thic
visilation rates. observed rate for loops. observed rate for sightiwgs. and recorded rate of

ntrance are shown in Table 28, Mean observed visitation rates weit HOovehides Zinn
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Table 2%, Mean visitation rates observed during loops and sighungs and reconded
traffic counter.

Mean Standard Min. Max.
Vehicles/Minute Deviation
Observed Rate
for Loops 0.3 0.20 0.0 0.9
(n=2650)
Observed Rate
for Sightings 0.3 0.35 2.0 2.0

(n=654)

Recorded Rate
of Entrance 0.3 0.25 0.0 1.2
(n=5315)
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(S1) 0.207 for loops and (.34 vehicles/mmute (SD=0.35) for sightings. The mean
vsitation rate reconded by the traffic counter was 0.33 vehicles/minute (SD=0.25). Ovcrali,
the paddock vistation rate was approvimately one vehicle cvery three minutes.

To further describe visitation rates, the three rates were examined using Xendall's
toi b orank correlation. i he associations between observed rate for loops. cbserved rate for
sightings. and recorded rate of entrance and day of study.! - hour, vbservable sky condition,
aind observable precpuation condiion were evplored. The correlation matrin 1~ presented in
lable 29

Fhe vrsibinten fales showed Sroty posiiine ossochition witk o hoother The observed
rate for loops showed i shightly stronger association with recorded rate of entrance (1-b=.79)
than did the observed rate for sightings (1-b=_063).

Siemificant 7-b coetnaents (p< 08) were found for all three visitation rate variables
tested with day of studs and foop hour. The 7-b coetficients all indicated moderaie. DOsitive
relationships with Gsitation 1ates ncreasing with day of study and lonp hour. The
assoGations with day of study (r-b 32 10 .40) were stronger than those with /loop hour
(r b M ).

The ~hape of the 1ciationships between recorded rate of 2atrance and day of study and
recorded rate of entrance and loop hour are llustrated in Frgures 23 and 24, The average
ates 0 vehiddes entermy the paddock were caleslated for cach week of the study and for cach
foop hour . and the relationships were sued. [he selationship between average entrance raie
and week of /v (Figure 23) dosely reflects the relationship of daily wisitation with day of
sty seen i ousivon baeere 200 After an inial decline from the May long weekend peak.
the average entrance rare steadily imcreases o Week 9 (July 9 to 15). dips sharply in Week 10,
and then fevels ot bigure 240llustre ~ the relationship between average entrence rale and
loep howr. Viatiion tae moreases from a low of 0.01 schicles/minute < 0600 hours 1o a
Pota of 050 vetiddes mumute, or approvimately one vehicie every two misutes at 1100 hours.
The average ertrance ate then dechines and Jevels off at appronimatcly 0.47 vehicles/minute

from 1200 1o 1200 hours, after which rates decline to 1900 hours. A small increase in



Table 29. Kendall's tau-b correlation matria
for loops. .hserved rate for sightings. aund recorded rate of -

for

visttation rate vartabic,

chaerved  ral

TN

Loop Sky Precip. Obs. Obs.
Hour Condit. Condit. Rate Rate
Loops Sights.
Day of .0321 .1290* .1103%* .3582%* .3233%
Study (280) (278) (277) (280) (206)
Loop .0571 .0407 .2782% .2920*
Hour (278) (277) (280) (206)
Sky .4908+* .1484* .0214
Condit. (277) (278) (203)
Precip. . 0469 L0223
Condit. (277) (203)
Obs. Rate .6925%
Loops (180)
Obs. Rate
Sightings
*Significant tau-b (p<.05)
Note: With increasing category values,

gets later, sky gets cloudier, rain

visitation rates increase.

the hour of the day

intensity increases, and
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averaye entrance rale then oceurs at 2000 hours.

(userved rate for loops and recorded rate of entrance were also significantly (p<.05)
assocated with observable sky condiion.  The relationships were weakly positive (7-b=15)
with visitation rates increasing as doud cover increased. However, these relationships cannot
be dhrect s nterpreted due 1o e sinnfar positive relationships of observable weather to day of
wvudy . Visitation rates sore not sigmbianty assouated  with observable  precipitation

condimon(p > 05 )

Y 25 lour ager v

The divers and gudes of Mountam Par - Toars (MPT) and Brewster Transportation
and Tours (BT completed 39 and 26 Buffulo Paddock Tours forms respectively, describing
then touts through the paddock during the stady period. Due to incomplet participation by
font stal 1, forms weie not wonipleted for every 1rip through the paddock. Therefore, only
ponctal nterences can be made, o doon the forms reeeived.

Both of the tour apencie- nducted the majonty of their reported tours through the
padiock between 0900 and 12000 surs, with only a few mid-afternoon tours and onc early
cvenimy tour. MPT conducted §37° of 1is tours 4t 0900 hours and another 18% at 1000 hours,
wheteas BUT touis wore spread more event woeen 0900¢21%). 1000 (25%), 1100 (25%),
and 1200 (2170 The completed forms represcated the visits of 1006 passengers with MPT
and 673 passengers w. BTT. The mean number passengers/tour was 37.0 (SD=6.95, range
M oto n0 passenpers) for MPT and 27.0 (SD=10.89, range & 1o 48 passengers) for BTT.
Bl Jivers reported a 83.39% bison sighting success rate, while MPT guides reported bison
obrerved on 69.9% of all recorde. tours.  The snccess tate of MPT guides 1s similar to the
averape rafc for rescarchers of 64.3%. The BTT drivers success rate is high, cven when
compated 1o the researcher’s success 1ate between 0900 and 1200 hours, which averaged
T3 7% The reason for the higt BTT success rate is unknown. Perhaps drivers were more
inchined 1o return observation forn.. when bison were seen, thereby inflating the success rate.

Or. perhaps the higher vantage poi. from bus windows combined with several observers in



the vehicle mav have in fact resulted in a higher suceess rate for the BTT bus tours,

Sightings for which tison were described as close or clearly visble represented onh
35.2% of all sightings (26.0% of all tours). Reported visior reactions to Jdose o dear heson
sightings were positive, with visitors interested and ovaited about seemy biser W hen
sightings were far away or visibility was poor, reactions were stll won ol positne althony!
many visitors expressed the wish for a better view . On the occasions when bisor s o
visible, the reported visttor reactions varied from wery dhisappons T and Tveny e
"mildlv disappointed " and "no reaction”.

The tour agencies proved 4o etes of that o Ao Kt ade P tdosd
throughout the entire 1986 summer season.  MPT gudes conducted approvimately o
which included the Buffalo Paddock, serving 12,500 passengers (Anderson, O peis o
1987)% . Approximately 70% of these tours took place dunmy dubvwnd Augost Bl took
approvimately 0845 passengers through the Boff.do Paddock on s Bantt General Dive 1o
(Sandford, pers. comm. 1987)*7. In addivon BTT provided coughestimate tahen from o
representative sample of over 3000 of their charter customiers, w hich indicated that perhaps o
many as 28,000 charter passengers visited the Ruffalo Paddock in the summer of 1986

The tour agency drivers and guides generally commented that the Butlalo Paddock
was & positive evperience for visiors, but eapressad the view that the chances ol aprhnny
bison should somchow be impreved.  Ms. Anderson ndicated  that MPI wratl
management support the continued operation of the present Buffalo Faddock, as tour pindes
enjoy interpreting bison history in the Buffalo Paddock . and visitor response 1o the viseis s
most often favorable.  Mr. Sandford of BTT described the Bulfalo Paddock s as Trnportam
part of the Banfl experience for most visitors™ and recommended that any changes to th
paddock enhance the naiural habitat through visual separation of huldings and fonces

increase bison sighting success 1o 100%.

“Ms. C. Anderson, President, Mountain Park Tours, Banf!, Albcrta.
“Mr. R. W. Sandford, Corporate Sccretary, Brewster Transportation and T
Banff, Alberia.



9.V Interaction of Visitors and Bison

Dunng cach loop and bison sighting. observations were made of visitor compliance
with posted warmmngs and of the interaction of visitors arnd bison. Although the sign at the
enttance 1o the Buffalo Paddock states that oveles are prohibited, two bicycles (one at a
arhiig) and four motorevdles (two at sightings) were observed an the padd «k during loops.
Sienage also warns visttors 1o remain i their vehicles However, people were observed out of
therr vehiddes on forty doops (14.3%) 0 Twents of these occasions took place at bison
aphtings (see below ), but the remainder appeared 1o be for a vanety of other reasons; feeding
pround squatrels (3L prckamy Hoacts (), kg protaios oo L walking (4), and standiny by
vehicles (5).

Dunng cach bison sighting, observations were made of the interaction of visitors and
tison Bison genersUv did not react stronglv®” 1o the presence of the rescarcher or Visitors
provided that people remamned mside their vehidles, Bison attempling 10 €108 the loop road
were blocked v vehicles on four occasions, and + re forced to wait or wa!. zronnd the
vehicles,  This caused some contusion for calves, resulting in apparent concern by the bison
coms.  The bison did not generally react 1o slow-moving or stopped vehicles with alarm or
appression. However, on two sightings bison were startled into flight by the sudden approach
ol veludles on one occasion a single motoreydde and on the other a group of five vehicles.  In
addition, bison reacted strongh by rapidly walking away when approached by a vehicle which
was drnven off the Toop road and into the paddock towards them.

During twenty (9.7%) sightings, onc or more visitors were recorded as being out of
therr velieles. Visitors left the loop road and approached the bison on 10 of these occasions,
o1 4.9 o 4l bison sightings.  The strongest reaction shown by the bison during each of the
twenty sichtings s shown in Table 30, As long as visitors remained near their vehicles, bison
ceneralh did not show a strong reaction.  However, on two occasions, bison walked quickly
4wy from the visitors and on one occasion, a cow bison bluff charged a visitor who stepped
USNtrong reaction was defined as obvious movement away from or towards the source

of disturbance. Due 1o poor visibility, less obvious responses, such as standing alert,
wore not consistently recorded and so are not reported.
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Table 30. Strongest recotacd reaction of bison to visitors out of ther velnddes
during twenty sightings.

No Visible sSstand Walk Run Charge Bluff

Reaction Up rway Away Charqge
Visitors out 7 2 1
of vehicles
(n=10)
Visitors 1 1 2 3 3

approach bison
(n=10)
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out of hoe velnde ondy five meters from her.

Bicor I were consistently stronger wien ators directly approached them.
Onls 01 One oceasIon, wi. .+ et approans od g bison, did the pison show no
Crong response Resting bison on a second occasion wire obse <o 1o stand and reman alert
4~ the visitors approached 1o take pictures. Bison moved awai [TOI appredact.a g TGS 0l
Jve occastons, twice at a fast walhimg pace, and three ume: running ot of «gh: inte foiest
Cover Onthree sightings, visitors approaching 1o within 18, 30, wd S0 m ol bison were
Charpad by i cow bison. Two of the visitors were charged all of the way bacs to their
vehidies, approvimateh ao my and e the third chargang. the bison chased the visitor 1 ounh
20w halt way badk to his aar.

On two additional occasions, not on scheduled loops, visitors were ohscived actively
Chasing bison. Inone madent. o man and teenage girl followed the bison, which left at a
tapid walk, through the trees and well into the centre of the paddock. In the second incident
obeerved . man with a video camera chased the bison out of the trees and down the road
towards the rescarch sehide. A passing cvelist was able to hide behind the rescarch vehicle

amd then requested a ride out of the paddock.

9.3 1 Summary

[he opportunity for viewing bison in the Buffalo Paddock is limited.  Sighting
seeess by researchers, who travelled anproximately four times slower than visitors, was only
(4 [he bes wyhung opportunities were in the carly morning when visitation was lowest.
Bison at this time were closer to the loop read than later in the day.  Whether this is a factor
of bron avording the road arca during hours when traffic volumes are higher is unknown.
Moo Chtings (84%) were of foar or more bison and lasted at least ten minutes (88%). On
average, bison were seen at a distance of S0 meters or less on only 50% of bison sightings.
The aspen forest cover greatly reduced bison visibility.  Vegetation  screening, which
dovounted for SU% of all screening. was extensive enough that the opportunity to see at least

one-half” of the animal being observed occurred on only 29% of bison sightings. Bison were
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observed from closer distances and were less screened as the study penod progressed. s
may be a result of less secretive behavior by cow bison as their calves nuture Bicon weie

most common!y obscrved Iving down or feeding.

The Buffalo Paddock was visited by 25,767 wcehiddes ¢ ' ady peniost
approximately 6.7% of which were bus tours.  Assuming an average .- ks er bos
and 2.5 persons per privaie and other vehicles, tuc 1 visitation can be coimded a5

visitors; 60.424 bus tour passengers and 60,102 other visitors. By wiay o compare o

the same time joriod, 181,400 peo,.c visited the Cave and Basm. 3T people v

Upper Hot Springs Pool and Bath, 72,026 peop. visited the Bantt Muscam.
peop’ were served at the Banff Townsite Information Centre®”. Dathy visitation e 1hi
Buffalo Paddock increased over the study period, generally reflecting park use trends Most
of the paddock visitors drove vehicles with Canadian hoence plates (78%) apam retlecnny
park visitation trends.  Buses carried a sigmficant number of - passengers through the
paddock. with Brewster Transportation and Tours. Gievhound, and Paafic Westomn
Transporiation being the major identifiable carriers.  Visito,s spent an average of mine
minutes in the paddock with only 5% making a sccond loop.  Their speed was almost four
times faster than the rescarch vehicle and so the number of visitors who saw bison s Tikeh
somewhat less than the 64% success rate found by the researcher would indicate.  Onaverape,
approximately three-quarters of the vehicles which were seen during wightimgs would stop to
obscrve the bison.  The people who did not stop likely could not sce the bison bearnse ol
poor visibility.  Visitation in the Buffalo Paddock averaged one vehidle every three minuies.
However, there was considerable variation, from zcro vchicles 1o twe vehides per minate,
vehicles often ended up travclling in groups which would greatly incrcise the passape ride
cxperienced at any one point.  This inconvenicnced visitors who wanted 1o drive slower ind
w0 were continually forced to pull off to the side of the road. It also disturbed hison who
weTe unable 10 cross the road at will.  Visitation rates were highest at nind-day - aendan

increase in rales was seen as the study progiessed and daily visitation totals ingeased. Use

“Ban{f Nationa; Park Visitor Services and Interpretation files.
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of the paddock by the two cooperating tour agencies was higih, with over 47,000 passengers
beimy condrcted through the paddock over the summer season.

Visitors do not fully comply with the posted warnings of the Buffalo Paddock.
Cveies were observed in the paddock, although the incidence was low, and not all visitors
remnned in their vehides.  People were observed out of their vehicles on 14% of the loops
and at approximatcly 10% of the bison sightings. In most cases. people being out of their
vehidl id ot create a dangerous situation for the visitors, nor did it appear to affect the
bison. However, on tne occastons when visitors approached bison, bison reacled strongly
9% of the time, with 45% of these reactions being aggressive.  There is therefore. some

coneern for both visitor safety and bison harassment in the Buffalo Paddock.



10. SUMMARY AND REVIEW OF ALTERNATIVES

10.1 Summary of Sub-Study Results

The completion of the four sub-studies provided information necessars forarevios

oi the alternatives for bison management in Banff Natonal Park. The maer fador

summarized helow.

1. Prehistory and History of Bison in Banft Navonal Park

a.

b.

Bison, most crely plains bison. woie indigenous toihic patbh aica unin cired U
Summer bison distribution inciuded most magor vallevs and mass smgler -
vallevs, and extended to upper subalpine and alpine habitat.

Historic winter bison distribution is unknown.

Plains bison were reintroduced in 1897 as a captive herd The herd was v intamed

until 1981, when the plains bison were replaced with the present hond.

2. Review of Bison Management Factors

Climatic conditions are favorahle for bison, although snow conditions irten winto
range.

S .itable forage, cover, and water resources oxvan the Tk,

Bison would compete with other ungulates for space and common jeso. o wiih the
most severe competition occurring hetween ¢k and bison for winter ranye

Scasonal movement patterns, that would develop as a free ranging bison herd became
establiched, would eventualty involve movement out of the patk. This would raise
several issues of concern including protection andsor hunting of bison, motatoring of
livestoch diseases, mitigation of bison competition with clk and horses for wintes
range, and provision of compensaii® for bison damage to adjacert agncaltursl
lamAs, s o1 facilities.

Severe ot weather voould likehy be the primary source of bron mort
Howeve,. wolf and grizzly predation, discase, and bison-vehicie colhaons could

contntbuting factors.

163
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{. A captive herd . ould require the provision of suapplemental feed, nutrients, and
water, amd the mstallation o handhng facihties and special fencing.

¢, Public mformation, interpretation. and appropriatc facility design are necessary
enhance vistor expeiaonee and mumme ¢ pubhic safety hazards and harassment of
hison .,

Atiahv ol Brson Hatn
The mterpdteranon of the D C dity provided o framework for the identification of
poientialy sintabie bison habitat in Banft Natonal Park through usc of the ELC
M ps

' There are mine F1LC Feosites potentially capeoic of providing primary forage hahutat,
Siv of these Thove swtable winter snow Jdepas. A more detailed survey would be
pecded o estmiate carrving aapacity.,

CThe Jower HowseNorth Sashatchewan, Rea Deer, and Bow River vallevs are
potential wintering aivas for -0 aging bison.

d Sttes located near Carrot Creek, Cascade Pits, Hilisdale Meadows, and Johnson lake
were assessed as pooential paddodk relocation sites.

Buffalo Paddoo: Studs

4. The opportunity 0 view:ng bison s limited, largely due 1o vegetation screening, and
the fact 1% 01 the best sighting opportunities occur in carly morning when visitation 1s
Jowest.

b the Buffalo Paddock receives significant use.  There were about 26,000 vehicles or
120 000 visitors during the twelve week study penod.

«.  Abont . of the vehicies nsing the Buffalo Paddock arc buses, representing ot least
SO of the visitors,

G Improv iointerpretation and facility design are required to adaiess bison harassment
and pubhc satoty concerns, and to improve the visitor expenience in the Bu'fulo

Pdduh Wk
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10.2 Review of Alternatives
The five alternatives are reviewed n this section.  The pimacpas strenpih.

limitations of cach alternative are summarized in Table 31.

10.2.1 Alternative 1. Paddock removal and elimination of bison from Banff Nanonal Pk
The first alternauve proposes the removal ol the Buffalo Padded and NI

Simination of bre.  from Banff National Park.  Tho »resent wood bson herd wouts

be relocated outside the park, the paddock tac ity diseentlad, and site rehabigate
out as necessary .

The eliminanon of the Buffalo Paddock would aimprove movement b ungulaic
throuvgh the arca and allow wildlife access to previoush enclosed habitat The muan poment
of bison would have no further impact on park resources. Howeverothe remaninr o rructntes
associated with the public and government horse cortals would sull provide it o
movement and exclude ungulates from usable range.

As this alternative completely climinates bison trom the patk, the tole of Bantl
National Park in preserving bison as a species must be addressed. Immedate copnrderation
of this isste w complicated by the distinction that must be made between the plains b and
the curreaty threatened wood bison.  The captive wood brson herd was imoduced o and s
maintained in Banff Nauonal Park in cooperation with the anadian Waldiite Service as pari
of the W .- ‘son Rchabilitation Program. It provides an asolated bieed hend that
contributes to peeservation o the wood bison gene pool und produces siock for ramttode on

Cohison, s

projecis.  Howesver, as this study addresses the long term onapenent o
successful completion of the Wood Bison Rehabilitation Program .l remosab of wood hieor
from the endangered species hist. Thie wail deocas necd to manntion caplive wond bisan
breeding herds and fulfil! the commitment of Bant! National Park 1o the Wood Bheon
Rehabilitation Program.  Subsequentiy, the need o furiner corader this responsib s p

climinated and the role of Banft National Park in the presenvanion of bon G be osanin o

on a broader scale.



Table 31. Summary of alternatives: principal strengths and limitations.

#1 PADDOCK REMOVAL AND ELIMINATION OF BISON FROM
BANFF NATIONAL PARK.

Strengths:

]imitations:

remove paddock barrier to wildlife movement

return paddock habitat to wildlife

eliminate public safety and bison harassment
concerns

eliminate isolated bison gene pool herd

remove indigenous species from park

allow bison no role in park ecosystem
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eliminate viewing and interpretation opportunit-

eliminate visitor attraction

#2 PADDOCK REMOVAL AND ESTABLISHMENT OF A FREE-RANGING
BISON HERD IN BANFF NATIONAL PARK.

Strengths:

ILimitations:

remove paddock barrier to wildlife movement

return paddock habitat to wildlife

create unique viewing ind interpretation
opportunity

allow bison to reassume role in park ecosystem

maintain isolated bison gene pool

maintain indigenous species in park

eliminate visitor attraction

reduce viewing frequency

introduce different public safety concerns

introduce bison impact to park ecosystem (soil,

vegetation, wildlife)

need to develop co-operative agreements with
adjacent lar wners

possible need .o control herd movements
and numbers

reduce certaint population survival and
growth

#3 RETEAN .ION OF PRESENT BUFFALO PADDOCK.

Strengths:

ILimitations:

~aintain visitor attraction

=m intain viewing and interpretation opportunity

all.w bison to assume role on confincl ecosystem

scale
maintain is~lated bison gene pool
maint.in ir .igencus spec’'es in park

not remove paddock barrier to wildlife movement

not return paddock habitat to wiidlife

mair ain bison in captive situation

continued public safety and bison harassment
concerns

(Con*..)



Tab!c 31. (Continucd)

#4 STRUCTURAL MODIFICATION OF PRESENT BUFFALO FADDOCK.

Strengths:

Limitations:

maintain visitor attraction

maintain viewing and interp. opportunity

improve wildlife movememt through area

opportunity to allow some wildlife access to
paddock habitat

depending on design: may improve viewing
opportunity, and decrease public safety
concerns and bison harassment

all-w bison to assume role on confined ecosystem
s.ale

maintain isolated bison gene nool

maintain indigenous species in park

provide some barrier to wildlife move ont

not allow wildlife complete access to paddock
habitat

maintain bison in captive situation

depending on design: may decrease iewing
opportunity, and ! crease/maintain public
safety concerns and bison harassment

#5 RELOCATION OF THE BUFFALO PADDOCK.

Strengths:

Limitations:

reomove paddock barrier to wildlife movement
return paddock habitat to wildlife

substitute visitor x«tvira. ‘on

allow viewing and iccery.e tion
maintain isol ' <&  son g ‘ne pool
raintain indiges:. “egt 5 1n park
allow bison to as an conf ined

ecosystem scale
~n wildlife novement and habitat,
tation, and soils elsewhere
on visual and aesthetic environment

~bere
’ ¢ safety and bison harassment concerns
™ :2in bison in captive situation

orw/side lower quaiity viewing experience thai
present location

unlikely to replace visitor attraction
attributes of present location
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“re Canadian Parhs Service wes o magor force n the mitial preservation of bison in
Comiada o Van Lt the world. The roic of the Canadian Parks Service has lessened over the
Lt el as phens hison, and soon wood bison, have becanie reestablished in both capuve
st fre aneing herds across North Ameris . The bison herds of EIk Istand and Wood
Bt fado Nanonal Parks sull cort o0 signifoaanth To the presa < of bison. In terms of
Ddcinebonal specios prosenvatior the ceoigical viiae of theaapte herds of Riding
Nevoa e Ve M oorton e o Bandt Namonad rebgtively
However, thos do contimue to provade b oon vene nools which are feacrally corolled and so

ar b proteced from disease and hybndizzoon, The coological value of a herd on Banff
Natonial Paoe 1o the presernvation of the bison species has, therefore, decreased from what it
Onec was, but canne ne o inely discounted.

Hooover, thionyh s commiiment e protect and maintam represest - s natural
ceon sters . and s policy of rentroducing formerhy andigenous speaces, the "anadian Parks
Seivoe minst consides value of bison as part of the ccosystems of Banff Nationg™ wwark.
Bison were mdigenots 1 e park prnor to 1860 Altheneh the stronghold of the spuaes was

ohtonst. tue prainies and toothills, evidence is safficient to indicate that bison were oflee A

aembicant pres oo the park. The oo iminatior of i targe ungulat. such as the bison
worind have hoedd consederable ompace o ~ oated vepetation, other ungul: and predator
spedies. The continued absenve of hison preciudes parspation of he o pecies in the

nat Al evolung coosvstems that 2otk Mo @gement sIrves 1o preserve. Although neither
distoro ol pos anon s, nor winter AJdistribution can be fiimh established |, these factors
wonatted e g ade and location, tather that the fundamental nature of the ceesystem
dipacts of fason 0 wonkd, thorefore, be desirabic oduce bison to at least a portion
of Bantt National Park, rather than climimate them oneid b lternanve

Remove 0 bison from the park would eliminate a valuable opportunity for bison
vewimy and reletad education and mterprewaion. The bise ko oy cducational and
mterpretive valae.  Farle North Ametican human history s - oaviv 01 1o the bison and th:

o of the near eviermination and subsequent recovery of the species is a powerful



Tow

illustration of the need for und methods of wildlife .o servation  There are other Tocations
where bison can be viewed and the bison story related. Howesor, the oppotturin o Bt
National Park i of high value because of the mmmnmsic micrest provided bythe rese which
park plaved :n bison conservation, the evistence of ar ostablished brsoriowiny Pachine o,
park. the naturalness of the img enviton nd the farge audienes wenved b ooped
The removal of the Baffalo Potdock would of o chnmaie o poduiat s eator a
NN o R N SR R R ' TR R R R RV S R LA

Itesest an vicwiny brson .

10.2.2 Ahernative 2. Paddock romoval and sabbshiment of o frecranpmyg hicon Je 0 oan

Banff National Park

The second altornatinve s tooremie- o the Beoodo Paddock o esiabbistoa 1 N
herd of biso nthe park. The rerioval of the paddock wo be ccorpishod e
reviousiy . The estubhishment of 4 ¢ o regmy herd woundd rogmre one s ol e

\ [ SALES |

determing range carrving Gy b, wonter forage avadabr o and s ovpedted ey

coimpetition and environmental nnpacis The constiicton of 0 tonpoiaiy padiock
and maintenance of a brecding herd tor a few v vo U be necessany Kooenb ovpe
gained through the esteblishment of herds weihme the Waood Bison Rotodnbn o e o
could be apple P rommprove 11 hances oF wosuceesstan tercodichon

While this ali caatnve would elimmnaic the civtor attrad coondod by e Buot e
Paddock . the establishment of a free ranpiey fond would provdc sldimend oppartag o0 o
! g and csterpretation of hsonn Bison wounld not b it as e condiod
wit the sighting of frecrcaang beson e the dark woud b he o oagie g

[nterpreration of free-rireiny bison Munagemeni i Bt Noonsd Parkdoe e pot o
reach a wide audience ade mgh-profide cducanon bt o ot e reaan o
in Canada.

The presence of - co-ranging bisor in Bunft Nationad Park aowd oo

safety concerns related 1o the possible ooonrrence of vehide-bisen coligone e et
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cnicounters with aggres e hison i Luformation and awareness could be used o
minse the harassment of bison and F acearrence ol oo ossive e ounters. However.,
core nadents would undoubtedhv oceur as bisor Secame established an the park o with the
fCrocuencs bony depondent upon the sizeans b ibuton o the herd

The estallishorent of a free ranemy hond wonli allow bron o teassume o natural role

o cvon e ceosastums of the park s Broc rooeny osot Aouald mmpact sorl and vegpetation

TR T R C g o NI AN woand
Copvtahion wonld penciaiby booospersed s would e syt to those of the
onemad Tree tatymy bison population Bison Jocompete Tor o space ad commoeor
resoutees with other g abatos, althee 0 3 eronces s hebitat use and food habits would

narmnze this o peliiion. Some T vrassland carnvang  capaciy for other
Subates oarie carhe ol wonld kel cooar Bisos would provide o pota food source

Gowobves, vt o heos s and other predators and seever eers The pinmaee environmental

Shpos o rree tangty bon would depend on the numbers of bison mtroduced and the

oo L an Stion ol the herd.
S ahie habis “wintenng bison evists withi the paek, birt the habitat boundaries
b i e reas o provine ) land o Tooas theretore By that free rangimg
dicever ndin . orammediateis evpand thar wintering tanges o include habiat

a ek boun bines, noa monnes amalar o that or park ko Once bison became

" mhar with this habitat, they might also ~pend some tme there in summer. This dikelibood

Sohor move el onte provindal lands wonld reginre that cooperative agreements be made
Attt Londes s ois tepanding the manager ! bisan.

T ancertanty of  popaiation sunviva and prowth s oa disadvantaee of the

Proe te s alternaing Phe opoductine suceess ofa free ranging herd, the impacts of

winies wen o on the popalation, and the importance of wolf predation cannot be accurateh

scdicdd 0 the populaton does cvpand stoeessfully, impacts on para resources would

Cooise O pnman coneern would be the competition of bison with clk for winter range.

A accepiabiiiny of this imcreased competition with 21k depends . management goals



for the two speures  The eventual spread of bison into high vistter tse arcas s home tanyc
Conondon occurs, is aiso a concern.  Habituation and ancre ved s opportaniny tor vt
encons ts with bison will aliow for improved viewmg of  hison but will s nctease thy
likelihooa of  bison  harassmient,  bison-vehide  colhsions, andapgressig b
interaction.  Conire of tison numbers within the parh would be dithorin b Toech
mnaceeptable. Howevero the hhelthood ol bison str g ento provineal e *
soontapcods b contol ot o s hes by Puniny Doceiies i
10.2.3 vlternative 3. Retention of present Buffalo Paddock

The thira alternane proposes the tetention of 1 presen Sutbado Paddock
hmited thinning of forest cover to improve bison visibiliny . Bison huandhny Facties shoctd
also o irroronved 1o reduce stress and prevent miary 1o bson and handiers

This alternatse would noc alleviate the wildhife movravon problen nor gostor
habitat to other wildlife.  However. the seventy o the barnier thai the paddock e sent o
wildlife movement has not been firmiy estabhisned. The reactions of elh syt corndor
between the Buffalo Paddock fence and the Trans: Canada Highway foce tovaniab e Sone
clk have boen observed displaving signs of stress and pamic i the corndor - while oo i
been observed calmly feeding and proceeding without hesitation to ase the underpass

This alternative would maintam the Buffalo Paddock as a  woor abtiachon and coton

viewing of bison coul: continue.  Bison viewmy coald be miproved G thingany Tree cosct

However, thraning would have to be carctully conducted i order tovmser Poam
aesthetic qualyy of the bison vie g scttng. and mmntan il froant el o coptiandd
tocated escape cover 1o Iprove poone satety and immimeze brson hatacanent o dnie o tats

in the Butfalo Paddock wouli be expanded 1o more fullv readie oo cducinon poreptsa!
provided by bisor management in Banff Natonal Park and 10 nicc cilectnele prasde
informatic dch would enhance pubhe safety and decrease haraseent of bason

The retention of the Buffalo Paddock requires that the acceptotuin. of nunntmang o

captive bison herd within Banff National Park be addressed From a policy standpamt e



decraot o allow the depree of natural process and habitat manipulation that 1s required to
Mot o caphive bison herd, must be based upon recognition of the inability 19 maintain the
wpraes by natural means. This study sugpests that the physical resourcees of Banff Nauonal
Path e suffiaent 1o maintos bison by natural means. It s therefore the perceived
imcompatibiity ol free rangimg oson manggement with present Tesoupee conservation and

dator nse poals a0 cost b solvany b nee pement problems, which woul' nrevent

Froni an ccolograal standpomt, o remntroduction does not allow bison 1o assume
& omatunal tole 0o the ccosystems of oo paak. However, depending on the natural arca
cniconn ssed by the fadihty and the cpoortunity for interaction with other wildlife, natarally
cvolving relationships may ocour on a contied ccosvstem scale. The ccological value of
these relatonships s low relative 1o free-raging rentroduction. However, it is high relative
o complate ehimmanon of bisor from the path. As this particular alternative for captive
rantroduction does not allow paddock access 1o other ungulates, only limited iateraction of
brsor wath therr environment cate oveur.  Sull, bison can envist in a relativery natural setting,
wath varcteon and dimatic conations representotive of a small portion of Banff National
itk
Pty the human Jdimensions of retaming a captive bison nerd mest be consideed.
SO iSOy ay peleene the mae nce of capuive wildlife as beiny 1 confhet with the
meders philosophy of national park wpement ' wever, if the deciston were madce that
e oonh won to maintain bison i Banff Nauon as throogh cantive representation,
mrcrpictaeton and cducanon coaid be used to mform vistors o the reason for the presence of
Capling Mife Most park visitons could recognize and arprecate the speaial management
oblems assocated with mamtauanmye a large ungula species wrach has been absent from the
patk ccosisiem for over a hundred vears.  As previously micitioned, the provision of an
oppottan ty for bison viewing and interpretation in Banff National Park i worthwhile.  The
fact that this viewing and interpretation occurs in a captive situation may decrease, but does

not chmimate, the value to be realized.  Although bison visibility in the present Buffalo
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Paddock is limited, the acsthetic guahty of the actual bison VICWIRE cypenience s hugh
Despite the captive nature of the herd, the Buffalo Paddock provides an epportumi 1o
observing bison in . natural setting which 1 unequalled by most parcoo o and privan
facilites in south ~ ( e, In fact., due to the high degree of devclopriom adinone
arcas. the Bult oo Paddodk presents a comparatively tural scttiny an the Band fowuane

area in which to view several wildhfe speaies

10.2.4 Alternative 4. Structural modification of the present Buffalo Paddock

The primary objer ¢ of the fourth alternative, structural me teate ol the prooow
Buffalo Paddock, is 10 improve ungulate movement through the arca Dhr eitid
accomplished by changing the size and shape of the paddock. by altermy ih. padde ko o
allow ungulates to pass through the paddock. or by a combmation of - two methods I he
change in paddocs size and shape would, i genceral terms, be conducted by owadenme the
corndor between the Buffalo Paddock  cnce and the Trans-Canada Highway fence e
resultant paddock could be designed to retain the areal extent ol the old paddock by expandiny
towards the  cport or reduced in area to the degree that the paddock becomes o displas
racility, Poodock modificanion tonstalling o once that would allow nnyulate passape conld
be combines with slight adjustments 1in paddock shape o ensure masann passayre ol
ungulates.  This would decreass the degree of the harrier presenied by the oaddock and allow
ungulates access to 1 Jddock range, without creating a small display paddock or an oxtreneely
narrow paddock.

The impacts of paddock modification could range from th cbeaon of oo
from the ~same amount of habitat as the present faahity to mpacting artle ares and alio s
ungulates oo 1ooa sgmficant ameent ol previoust enddosed Pahitat. Solan o N
habilal b ailable 1o bison wold range from being cquivaient 1o that of the presert pad b
a feedlot situation.  Ina ~uddock which allowed weeess 1o unpalates, ranpe condiin ol
have to be monitored to determine any changes in carrying capacits - of bison. Supplerental

4

fecding of bison would hive to be conducted in such @ way s 10 avort ggeressCanter g
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CNCOUnters anad prey onsumption of excess feed by other ungulates.

Cin o alternative  possesses  che advantages awd  disadvantages ol captive herd
marement discussed for alternative three.  The degrec ¢ nieraction of bison with their
civitonment vanes with the design. A facility similar in size to the present paddocr with a
[ence which allowed access to other ungulates would provide the most opp tunity " or bison
o mteract with therr envi onment and other wildlife. Conversely, bison i a ~ vall display
o Liock woabd fave o cpportunity for o dasntoiacen

As with reiention of the present Buffalo Padaodk, this aliernative would o w oon

vewmng and mterpretation of bison.  However, the oppe ity and ~uality of b vICWIng
soutd be atteced by the size and design of the paddock.  Paddock designs wo -~ the
win and ovient 1o wmch they made provisions tor the visibthity ol isor, . Ay of
visitors, the seanrity of bison from har ssement, and the aesthetic appeal of t ock. A
paddock which was considerably smaller than the present faciliy o oa disp ¢ paddock.
would provide an artificial setting for bison viewiry. This would gread! case the - alue

ol the Taaility as a visitor atiraction and as a location for viewing and intcrpreration of bison.
A nanow paddock could tarse conce.ns for visitor safety and bison harassment. Road and
ferce locanion would affect the visibility of bison and the acsthetic appeal of the setung.  The
preser -+ of other wildlife speaies in the paddock could  enhance  the wildiite  viewing

OPPOTIINGLY

10.2.5 Alternative 5. Relocation of the Buffalo Paddock

The Dith altern e involves the relocation of the Buffalo Paddock.  Four sites,
Cattoe Creeh . C ade Pits, Hillsdale Meadows, and Johnson Lake, hay .1 adentfied as
an. bl o relocaton.  As deseribed in Section 8.2, these sites dif fer based on their ability to
nect hisot requioments, the environmental impacts associated with the introduction of a
nodock, the wan the sites address visitor use concerns, and the relative costs for the

S Ao,



Relocation would remove the present Buffalo Paddeck. therebv amproving ihe
movement of ungulates through the arca and allowing wildlife aceess to previoush endosed
habitat as described for the first alternative.  However, paddock relocation toany ot the sites
would involve some impact on the local wildlife, vegetation. soil, and visual il aesthet
resources.  Relatively high impacts would occur on wildhic at the Hillsdale Meadows s on
vegetation and soils at the lomnson take site, and on the visual environment at both O
Poosand Hilladale Meatows

Paadock relocation would <1l require maintenance of @ captive bison herdand v
thereby provide opportunities foir *'son viewing and interpretation. However, basad oo b
compatibilitt  with present and planned visitor usc, the predicted vistbihty ot ison, i
acsthetic quality of the setting, and degrer - f access, none of the sites could replace the visiton
attraction provicded by the present Buffalo Paddock or provide an cqinvalent bivon viewny

opportunity.



1'. RECOMMFNDATIONS

This study has provided the framework required o analvze the alternanves for bison
management in Banff National Park. Four sub-studies examined the historical presence of
bison in the park, the management [actois associated with the various alternatives, the
availability of bison habitat in the park, and the concerns relavad 1o visitor use. The resalis
of these sub-studics were applied to a review of the bison management alternatives, and the
\wo best alternatives were idenufied as the introduction of a free-ranging bison hoed ot
maodification of the present Buffale Paddock.

The remaining slternatives were chminated due 1o the disadvantages outlined hoion
Maintenance of the present Buffalo Paddock would not allow amy mprovement in wildhic
movement through the arca.  Relocatior. of the Buffalo Paddock. while there are sites which
would be suitable, wouid be expensive, would negatively impact wildlife habitat and naturad
epvironment elsewherc, ar¢ would provide a less desirable visitor eaperience than a modificd
paddock.  Flimimation of bison from the park is not judged acceptable as bison are
indigenous 1o the area, and therefore atiempts should be made 1o maintain them in the park.
Their semoval would also climinate the opportunity for hison viewing and interpretiation.
Two major recommendations are therefore presented
1. The introduction of a free-ranging bison herd is recommended as the best altemative

from a resource management perspective.  This would clirainate wildlife  conflicis
associated with the paddock. A frce-ranging herd would allow hison, an indigenous
species, 1o reassume their role in the park ecocystem. It would also provide a Unige
opportunity for frec-ranging bison management and interpretation in southon Canada,
However, there are various implementation difficulties associated with this alternative
While habitat is available for summering bison, winler range is morc limited  and
movement outside of the park would likely occur. A free ranging herd would have
impacts on other ungulate species, and control of bisor: herd movement and numbes
would be difficult. Free ranging bison would not be highly visible 1o visitors, depending

on the location and size of the herd, and some visitor safcty concerns may arise
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Modification of the present Buffale Paddock is the next test alternative, given the
imple nentation dif ficulties of free-ranging bison. The maintenance of a captive bison
population in the park would protect an isolated gene pool herd and prevent the complete
climination of an indigenous species from the park.  Modification would require changes
in fence design, paddock configuration, road location, and forest cover density (and,
possibly, extent). A narrower paddock and/or fowered fence would facilitate ngulate
movement and may allow some wildlife access to habitat now encl od by the padaock.
The bison viewing eaperience could be improve! by climination of some forest cover and
relocation of the loop road. It would be necessary to baiance good bison visibi''tv with

wfTicient escape cover for bison, as the bison arc sometimes harassed by visitors.
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13.1 Observation Loop Schevule
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13.2 Field Instructions and Forms for Conducting Observation lLoops, Bison Sightings, and

Traffic Observation Periods

13.2.1 Observation loop, bison sighting, and traffic observation period procedures

1.

10.

11.

14.

Five minutes before loop start time, park outside Buffalo Paddock entrance. welb on edpe
of road

Record Loop #. Day of Study, Date. Observer, and Loop Start Time on /' fdock
Observation Loop Form

Record Loop # and Sighting # on Bison Sighting Form

Record Day of Study, Date, and Observer on Bison Location Form

Record Day of Study. Date, and Observer on Paddock Traffic Observation Form |

At loop start time begin a loop ( Paddock Observation Loop Form)

Enter Buffalo Paddock and diive slowly to paddock traffic counter while tookmg tor
bison

Record any t1affic observed under Vchicles Observed as described in 14. ¢. below

Stop before passing through paddock traffic counter beam (well on the edge of the road)
Walk over to counter, being careful not to disrupt beam, read paddock traffic counter
and return 1o car

Record number under Paddock Counter, Counter Reading (Start) for both Loop and Hou

If there were vehicles recorded under Vehicles Observed since loop start time, adjust the

paddock traffic counter reading to what it would have been at the start of the loop

. Observe Sky Condition and Precipitation and complete codes

Proceed with loop

a. Drive slowly, average less than 10 k' /h

b. Look carefully for bison. using binoculars and stopping when necessary

c. Record all traffic observed during the loop (including any sightings - sce 14 ¢. 9)
below) under Vehicles Observed

1) Private includes all vchicles except buses, rented or privatcly owned which arce



d.

3)

S)

1y.

operated by non-commercial  ivers (cars, trucks. vans. campers, motorhome-)
Bus Tour includes all commercal tour buses and school buses, specify name o!
company using numbered 'X' codes defined under Other Observations

Other Tour includes all commercial tour vehicles other than buses (vans, taxi
cabs), specify name of comp using numbered 'X'codes defined under Other
Obscrvations

Otbher in ludes all non-- ~itor vehicles such Warden Service, ¢o -truction, and
danptenanee vt spectfy o non-visitor where p hle usine rumbered
"N codes defmed under Onhe . Observations

Also note the presence of motoreycles and cyclists using numbered 'X' codes

defined under Other Observations

Move over if necessary to allow vehicles 1o pass

Note changes in Sky Condition and Precipitation as they occur

If vou sight the bison, stop when you have the best view possible from that location

Begin a bison sighting ( Bison Sighting Form)

1)

3)

4)

M

Record the Time of Sighting (Start), Sky Condition and Precipitation codes and
begin the tape (len munute recording of thirty second audio prompts)

Record the type of Fon being observed across the top of the columns (eg. adult
female. caif, calf, adult female, etc.)

Observe cach animal for each one minute interval and complete distance, percent
visible =nd screening codes under View, D, P, and S, and activity codes under
Act for cach animal. Specify any other screening or activity codes by using
numbered '\ codes, defined under Other Obscrvations. More than one code
can be given for ecach animal if the distance, percent visible, screening, or
activity changes during the onc minute interval.

Record for each minute if binoculars were used to observe the bison by placing a
check under Binocs

NMove the tesearch vehicle to maintain the best possible sighting or to allow



15.

16.

i

6)

7

8)
9)

10)

11)

12)

13)

14)
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vehicles to pass as necessary. Record any such movement for cach minute
placing dircctional arrows under Vehicle Move. Specify if the movement was to
allow a vehicle to pass by using a numbered X' code defined under Other
Observations

When the recording signals that one minute has passed move to the row for the
next minute and record observations for cach animal, binocular use ad vehwle
movement again

Record unusual visitor behavior under Other Observation with as much detaul s
possible

Note changes in Sky Condition and Precipitation as they occur

Tally traffic obscrved during the sighting under Vehicles Observed, Sighting # 1,
Stop and Do Not Stop on the Paddock Observation L.oop Form

Repeat the bison obscrvations for a maximum of icn minutes or until all bison
move out of sight and cannot be seen for more than one minute cven by moving
the research vehicle

Terminate the bison sighting

Record the Time of Sighting (End), Total Sighting Time and Sighting Form
—of__

Indicate location of bison during sighting on Bison lLocation Form map, and
record Legend information

As soon as possible completc any additional Other Observations for sighting

Resume loop, continuing to look for bison in a ncw location

If biscn are sighted again, repeat above process from 14. g.

The loop is complete upon reaching the island opposite the Buffalo Paddock entrance

Record the time under Loop End Time on the Paddock Observation Loop Form and in the

first space under Time of Observation on the Paddock Traffic Observation Form |

Begin recording information on the Paddock Traffic Observation Form I as described i

23 below



19.

2]

Rl

23

193

Proceed to the paddock traffic counter, stop and read the counter as before

Record number under Paddock Counter, Counter Reading (¥.nd) for Loop on the Paddock
Observation Loop Form and in the first space under Paddock Counter on the Paddock
Traffic Observation Form |

Adiust reading for any vchicles which have passed the counter since the loop end time

Back up to the Buffalo Paddock entrance and leave paddock

. Turn around and park on the edge of the road facing the entrance

A woon as possible tallv Vehicles Observed, record lotai Loop Time. Total Number of

Sightings. and Total Number of Bison Seen and complete any additional Other
Observations on the Paddock Observation Loop Form
Conduct a traffic observation period until the end of the hour as follows
a. Begin the traffic observation period at loop time end (Paddock Traffic Observation
Forms | & 11)
b. Kewons o paddock traffic counter reading as described above in the first space
inder Faddock Counter
¢. Observe Sky Condition and Precipitation and record codes
d.  For each vehicle observed during the traffic observation period
1) Record the vehicle tvpe code (specifying private rentals, bus tour and other tour
companics, and the identity of non-visitors) under Vehicle Type
?) Record the liscence plate under Liscence Plate
3) Record a description of the vehicle to enable you to identify it if seen it again
under Vehicle Description
¢. For vehicles entering the paddock record the time to the nearest minute (round up or
down as appropriate) under Time, Enter
. For vehicles passing the island and beginning a second loop, record the time 1o the
nearest minute under Time, 2nd Loop
g. For vehicles leaving the paddock record the time to the nearest minute ' ler Time,

Fxit
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26.
27.
28.

29.

194

h. Note changes in Sky Condition and Precipitation as they occur

i. Use Paddock Traffic Observation Form 11 as required being surc to record the Day of
Study. Date, Observer, and Page __of

j. At the end of the hour, terminate the traffic observation period and begin the ney
loop if appropriate (sec 6. above)

k. Record the time in the second space under Time of Observation and the tond trafti
observation period time in the third space

1. A< <oon as possible calculate the total times and averages under Minutes, Ist Loop.
nd Loop, and Total for cach vchicle and complete summary statistics for Vehicle
Type

Proceed into the Buffalo Paddock to the paddock traffic counter, stop and read the

counter as before

_ Record number under Paddock Counter, Counter Reading (kad) for Hour on the Paddock

Observation Loop Form, in the second space under Paddock Counter on the Paddock
Traffic Observation Form I, and under Paddock Counter, Counter Reading (Start) ol
Loop if beginning another loop

Adjust reading for any vehicles which have passed the counter since end of the hour
Backup and leave the Buffalo Paddock or proceed with the next loop as appropriate

As soon as possible calculate the total paddock traffic count in the third space under
Paddock Counter and the Observed Paddock Counts »n the Paddock Traffic Observation
Form I .ud compare the two to determing 2y (GURICT L7103

Ensure all forms are completed fuily and place in appropri-te vl

13.2.2 Examples of field forms uscd
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PADDOUK. OB5tR VAT ION LDOP FORM Loop“__ __ __
Day of shvdy’ — — bade o s o ——— Observer:
G Tk
0V-Ju\ 03 Tue
SN
ob Bri
0}- Sef
lnor start bimet — e — —
Loop end bme”  — — — Totalr mbuota;ghﬁ'\gs‘_ —
Totel Lop bime: — — mindes. Total number o bison seen’
Qate Counter Pasdeck Cevder
|oop hour loof’ hovr
Caunler reading (atart)
Jotal Yehucles
went h
Nox - visor vehides
Total vigiter vebides
Sky condibons' _ Prccip&zﬁo»‘__ _
o1 Sumny Lasattered dovds) 0 Fhochoud cover o1 #a precipitation
o1 Clovdy (Broken taver) Y- Yo cloud cover o1 laterm Hreat cain
OD-DVuw’.N,ﬁ olowd 3 :3-:‘4'3h9. a’;:d1~.:.
" Ovrast, v clods pirad e e
04 ~Liq k. Seady 3new)
or-H qzhd,ua?
Yehicles Observed Privste Bus Tour o.:"::r Non-Visitor
Total
Doring Loo
B O - C [—
Y] hhn’
" Shop [ . I I
Do not sto
siqhtin SEQP
‘SL 3 | [ ]
De not siop ] (. [—-4 -
sighting Stoe o - -
s
R Do net stop l— l—. ] (=

OUther observations:
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BisoN SiaRTwa FORM loop ™ _ __
Jighting ':.\ — 't .
Time dsightinghed): _ . _ N Signbing @ . —
Time 0‘:&3&3‘, (end): . Sky wnd\.hon'- —
ToAsk ti,hﬁq,ﬁnci . — winuto. 9nu'-hhou. —— ——

‘:'f v . Viavy Act. [Niewy At [Viani) At [View s Ack. [N, A/ &
.2/ Mvi . . \ . ' . ew - . [ - .
¥ ;or;u Ad po At o;/;“l Act ov‘:‘l A op.:v ¢ ov's (15 [T [11) d
' F
i
1
3
4
1
4
1

View codes: Distance

t- 0-10m
13- 11-50m
3~ §1-100m
4~ |00em

Other observotions:

Vu'(_u\’ VSI bb

- /00%

2-5-11%
3-50-#%
V-215-99%
5= 0-279,

6uwiv\3
8- other buon
v- vqc,hh'u\
T- fopograply
x- oﬁwr()'uih)

Achvity Codes
f- ;eub'u,
v -Valking
s- 5?“&;’.,
L- La‘-'q, down.
R- lmmin, .
. FY; ing, o
% Mc::oﬁ';:ﬁn, ‘,'P Hresbericy



PADDOCK TRAFFIC ORSLAVATION fORM 1 page 2L of — —
Dly A stedy Date: [ Chserver *
date - rtiy 1‘1
Time of observabon __ . __ __ to . __ = ___ magtes
Gatecomter . . bo o e T —— countsr_ _ _ __counbe/minvte
Paddock counter: %0 - — counts T _ __ __countsminvte
Obsuved gate ounts (Tetels A (4 e — __ counts
Obsesrved paddook counts (Totals A*B): ___ __ __ counby Venide codes: P- private
8- bus bowr
Gate counter error o __ tounte O1- obher bour
Padd ok counter error: __ . teynte R- researcher
N - other now- Visiber
Yedher Orenees | Ventde | Lisceae] Vemde Time Minuvies
Tne | Sky [Perip] Type | Plste Description | tater | Lndlaop) tait {“leop | indleop | Vetal
|
LI O Iy
Totals/sobTs. | L JIL
° s/ Ts v il cosmh oty min min. min
«a.
Averages: m m-x --,L
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PAbOOCK Teasric Osscavation Foant IL page _ o —

0;1 J‘ sh:b‘- o Date Observer:

— —— — — —— —

dete month day

Vehicl. Observetions (ont'd)

Veather Canges Vende L\ml Yehide Time Minvtes
TimJ Sud Percipl Type Pave Oewrighion tnter Audbep | Exit "loop {Andlesy | Total
__..__+ - S R S S —
.
!
.
Subtotals: L- .
v by 7 covels e - s
Totals Jrem L
PNV‘” Pq‘z Yeb Ad
A 8
Totals: .
! )
Averages: '
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13.3 Tour Agency Form for Buffalo Paddock Tours

BUFFALO PADDOCK TOURS - SUMMER 1986

{var Driver/Guide:

Hi'' Welcome to the Buffalo Paddock Study Research Team. We are conducting
a study of the Buffalo Paddock this summer to zather Information about the amount
and quality of visitor use,

Please fi111 out this form for each tour that you take through the Buffalo
Paddock this summer. Any details and comments you may care to add are welcon *.

1 will be cnhllecting these forms from your company of flce every two weeks,
If you have any questions about the forms, the Buffalo Paddock, or the bison,
please feel free to leave me a note with your forms and 1'll get back to you.

Your assistance with my study is greatly apprecisted!! THANKS !!

Sincerely yours,

Wora Koppa

Date of : Time of Arrival :_ Number of
Tour Month Day at Paddock Passengers

Weather (Sunny, Cloudy, Rainy, Hot, Cool, Windy, etc.)

Description of Tour Through Buffalo Paddock:

(Tnclude brief notes on how many bison (if any) you saw, what they were doing
(feeding, laying down, walking), the comments/reactions/actions of your passengers,
and any other observations of other visitors, wildlife, etc.)

—— e ———

Any Other Comments:

Your Initials:

P



1'. RECOMMFNDATIONS

This study has provided the framework required o analvze the alternanves for bison
management in Banff National Park. Four sub-studies examined the historical presence of
bison in the park, the management [actois associated with the various alternatives, the
availability of bison habitat in the park, and the concerns relavad 1o visitor use. The resalis
of these sub-studics were applied to a review of the bison management alternatives, and the
\wo best alternatives were idenufied as the introduction of a free-ranging bison hoed ot
maodification of the present Buffale Paddock.

The remaining slternatives were chminated due 1o the disadvantages outlined hoion
Maintenance of the present Buffalo Paddock would not allow amy mprovement in wildhic
movement through the arca.  Relocatior. of the Buffalo Paddock. while there are sites which
would be suitable, wouid be expensive, would negatively impact wildlife habitat and naturad
epvironment elsewherc, ar¢ would provide a less desirable visitor eaperience than a modificd
paddock.  Flimimation of bison from the park is not judged acceptable as bison are
indigenous 1o the area, and therefore atiempts should be made 1o maintain them in the park.
Their semoval would also climinate the opportunity for hison viewing and interpretiation.
Two major recommendations are therefore presented
1. The introduction of a free-ranging bison herd is recommended as the best altemative

from a resource management perspective.  This would clirainate wildlifc  conflicis
associated with the paddock. A frce-ranging herd would allow hison, an indigenous
species, 1o reassume their role in the park ecocystem. It would also provide a Unige
opportunity for frec-ranging bison management and interpretation in southon Canada,
However, there are various implementation difficulties associated with this alternative
While habitat is available for summering bison, winler range is morc limited  and
movement outside of the park would likely occur. A free ranging herd would have
impacts on other ungulate species, and control of bisor: herd movement and numbes
would be difficult. Free ranging bison would not be highly visible 1o visitors, depending

on the location and size of the herd, and some visitor safcty concerns may arise

176
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Modification of the present Buffale Paddock is the next test alternative, given the
imple nentation dif ficulties of free-ranging bison. The maintenance of a captive bison
population in the park would protect an isolated gene pool herd and prevent the complete
climination of an indigenous species from the park.  Modification would require changes
in fence design, paddock configuration, road location, and forest cover density (and,
possibly, extent). A narrower paddock and/or fowered fence would facilitate ngulate
movement and may allow some wildlife access to habitat now encl od by the padaock.
The bison viewing eaperience could be improve! by climination of some forest cover and
relocation of the loop road. It would be necessary to baiance good bison visibi''tv with

wfTicient escape cover for bison, as the bison arc sometimes harassed by visitors.
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13.2 Field Instructions and Forms for Conducting Observation Loops, Bison Sightings, and

Traffic Observation Periods

13.2.1 Observation loop, bison sighting, and traffic observation period procedures

1.

14.

Five minutes before loop start time, park outside Buffalo Paddock entrance. welb on edpe
of road

Record Loop #. Day of Study, Date. Observer, and Loop Start Time on /' fdock
Observation Loop Form

Record Loop # and Sighting # on Bison Sighting Form

Record Day of Study, Date, and Observer on Bison Location Form

Record Day of Study. Date, and Observer on Paddock Traffic Observation Form |

At loop start time begin a loop ( Paddock Observation Loop Form)

Enter Buffalo Paddock and diive slowly to paddock traffic counter while tookmg tor
bison

Record any t1affic observed under Vchicles Observed as described in 14. ¢. below

Stop before passing through paddock traffic counter beam (well on the edge of the road)

. Walk over to counter, being careful not to disrupt beam, rcad paddock traffic counter

and return to car

_ Record number under Paddock Counter, Counter Reading (Start) for both Loop and Hour

If there were vehicles recorded under Vehicles Observed since loop start time, adjust the

paddock traffic counter reading to what it would have been at the start of the loop

. Observe Sky Condition and Precipitation and complete codes

Proceed with loop

a. Drive slowly, average less than 10 k' /h

b. Look carefully for bison. using binoculars and stopping when necessary

c. Record all traffic observed during the loop (including any sightings - sce 14 ¢. 9)
below) under Vehicles Observed

1) Private includes all vchicles except buses, rented or privatcly owned which arce



d.

3)

S)

operated by non-commercial ivers (cars, trucks, vans. campers, motorhome-)
Bus Tour includes all commercal tour buses and school buses, specify name o!
company using numbered 'X' codes defined under Other Observations

Other Tour includes all commercial tour vehicles other than buses (vans, taxi
cabs), specify name of comp using numbered 'X'codes defined under Other
Obscrvations

Otbher in ludes all non-- ~itor vehicles such Warden Service, ¢o -truction, and

spectfy o non-vistor where p hle using numbered

AEALDTCTIAEICL S

"N codes defmed under Onhe . Observations
Also note the presence of motoreycles and cyclists using numbered 'X' codes

defined under Other Observations

Move over if necessary to allow vehicles 1o pass

Note changes in Sky Condition and Precipitation as they occur

If vou sight the bison, stop when you have the best view possible from that location

Begin a bison sighting ( Bison Sighting Form)

1)

3)

4)

M

Record the Time of Sighting (Start), Sky Condition and Precipitation codes and
begin the tape (len nunute recording of thirty second audio prompts)

Record the type of Fon being observed across the top of the columns (eg. adult
female. caif, calf, adult female, etc.)

Observe cach animal for each one minute interval and complete distance, percent
visible =nd screening codes under View, D, P, and S, and activity codes under
Act for cach animal. Specify any other screening or activity codes by using
numbered '\ codes, defined under Other Obscrvations. More than one code
can be given for ecach animal if the distance, percent visible, screening, or
activity changes during the onc minute interval.

Record for each minute if binoculars were used to observe the bison by placing a
check under Binocs

NMove the tesearch vehicle to maintain the best possible sighting or to allow



15.

16.

i

6)

7

8)
9)

10)

11)

12)

13)

14)
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vehicles to pass as necessary. Record any such movement for cach minute
placing dircctional arrows under Vehicle Move. Specify if the movement was to
allow a vehicle to pass by using a numbered X' code defined under Other
Observations

When the recording signals that one minute has passed move to the row for the
next minute and record observations for cach animal, binocular use ad vehwle
movement again

Record unusual visitor behavior under Other Observation with as much detaul s
possible

Note changes in Sky Condition and Precipitation as they occur

Tally traffic obscrved during the sighting under Vehicles Observed, Sighting # 1,
Stop and Do Not Stop on the Paddock Observation L.oop Form

Repeat the bison obscrvations for a maximum of icn minutes or until all bison
move out of sight and cannot be seen for more than one minute cven by moving
the research vehicle

Terminate the bison sighting

Record the Time of Sighting (End), Total Sighting Time and Sighting Form
—of__

Indicate location of bison during sighting on Bison lLocation Form map, and
record Legend information

As soon as possible completc any additional Other Observations for sighting

Resume loop, continuing to look for bison in a ncw location

If biscn are sighted again, repeat above process from 14. g.

The loop is complete upon reaching the island opposite the Buffalo Paddock entrance

Record the time under Loop End Time on the Paddock Observation Loop Form and in the

first space under Time of Observation on the Paddock Traffic Observation Form |

Begin recording information on the Paddock Traffic Observation Form I as described i

23 below
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Proceed to the paddock traffic counter, stop and read the counter as before

Record number under Paddock Counter, Counter Reading (¥.nd) for Loop on the Paddock
Observation Loop Form and in the first space under Paddock Counter on the Paddock
Traffic Observation Form |

Adiust reading for any vchicles which have passed the counter since the loop end time

Back up to the Buffalo Paddock entrance and leave paddock

. Turn around and park on the edge of the road facing the entrance

A« woon as possible tallv Vehicles Observed, record lotai Loop Time. Total Number of
Sightings. and Total Number of Bison Seen and complete any additional Other
Observations on the Paddock Observation Loop Form
Conduct a traffic observation period until the end of the hour as follows
a. Begin the traffic observation period at loop time end (Paddock Traffic Observation
Forms | & 11)
b. Kewons o paddock traffic counter reading as described above in the first space
inder Faddock Counter
¢. Observe Sky Condition and Precipitation and record codes
d.  For each vehicle observed during the traffic observation period
1) Record the vehicle tvpe code (specifying private rentals, bus tour and other tour
companics, and the identity of non-visitors) under Vehicle Type
?) Record the liscence plate under Liscence Plate
3) Record a description of the vehicle to enable you to identify it if seen it again
under Vehicle Description
¢. For vehicles entering the paddock record the time to the nearest minute (round up or
down as appropriate) under Time, Enter
. For vehicles passing the island and beginning a second loop, record the time 1o the
nearest minute under Time, 2nd Loop

For vehicles leaving the paddock record the time to the nearest minute v+ ler Time,

L4}

Fxit
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26.
27.

28.

29.
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h. Note changes in Sky Condition and Precipitation as they occur

i. Use Paddock Traffic Observation Form 11 as required being surc to record the Day of
Study. Date, Observer, and Page __of

j. At the end of the hour, terminate the traffic observation period and begin the ney
loop if appropriate (sec 6. above)

k. Record the time in the second space under Time of Observation and the tond trafti
observation period time in the third space

1. A< <oon as possible calculate the total times and averages under Minutes, Ist Loop.
nd Loop, and Total for cach vchicle and complete summary statistics for Vehicle
Type

Proceed into the Buffalo Paddock to the paddock traffic counter, stop and read the

counter as before

_ Record number under Paddock Counter, Counter Reading (kad) for Hour on the Paddock

Observation Loop Form, in the second space under Paddock Counter on the Paddock
Traffic Observation Form I, and under Paddock Counter, Counter Reading (Start) ol
Loop if beginning another loop

Adjust reading for any vehicles which have passed the counter since end of the hour
Backup and leave the Buffalo Paddock or proceed with the next loop as appropriate

As soon as possible calculate the total paddock traffic count in the third space under
Paddock Counter and the Observed Paddock Counts »n the Paddock Traffic Observation
Form I .ud compare the two to determing 2y (GURICT L7103

Ensure all forms are completed fuily and place in appropri-te vl

13.2.2 Examples of field forms uscd
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PADDOUK. OB5tR VAT ION LDOP FORM Loop“__ __ __
Day of shvdy’ — — bade o s o ——— Observer:
day ol- PMay ol 3un
oL Ium ot Ron
0V-Ju\ 0)_1.'1
ke BNt 8-y
ob Bri
ot- St
lnor start bime' e — —
Loop end bme”  — — — Totalr mbere] sighhngs:
Totel Lop bime: — — mindes. Total number o bison seen’
Gate Counter Pasdeck Cevder
|oop hour loof’ hovr
Caunler reading (atart)
Jotal Yehucles
went h
Nox - visor vehides
Total yisitor vehides
Sky condibons' _ Prccip&zﬁo»‘__ _
o1 Sumny Lasattered dovds) 0 Fhochoud cover o1 #a precipitation
o1 Clovdy (Broken taver) Y- Yo cloud cover o1 tww Hreat cain
o3 - Overcast , gh odoud 3 0)- Light, steady rein
o -Overcast, bw cloeds o Nw‘ steady rein

06 - lntormithunt saew
04 ~Liq k. Seady 3new)
or-H qzhd,ua?

Yehicles Obsoved | Private Bus Tour M ver Non-Visitor

Total
During Loop

alls

s1ghhing Shop
.l
Do not stop

3ighting Step

‘7.
De not siop
Stop

.:-'Jrf;c,

nnnnhnn
nnnnnnhp
nnnnnop

Do net stop

OUther observations:



BisoN SkahTwa FORM

Time o\si,hﬁngbha)'- e e —
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loop .
Jighting '..\ — 't .
bi’bhv\’ .__ ——

Time 0‘:&3&3‘, (end): . Sky condsbion: .
AGTS ti,h';n,ﬁnt‘ . — winuto. pnu'-’th'ou: ——
+7 'f
3 Fiew, Ad [View, Ack. [View y Act. [Nied g Ack. [Viavy Act. Viewy Act. [Viaw Ak [View, Ack. [View, At f
:’ foes oPs 083 o9 ops 0f3 003 (TXY 008

[y

P

@

.«

-l

View COAQAI Distance

t- 0-10m
31~ 11-50m
3~ §1-100m
4=~ 100em

Other observotions:

Vu'(_u\’ Vﬁlbb 60‘“’"\
{- /00% B'o“urbh.on
1-75-19% V- segetation
3-50-3¥% 1 b'ogu'b,
V-215-99% X'oﬁwr()'ua" )
5= 0-279, !

Achvity Codes
f- ;eub'u,
v -Valking
s- 5?“&;’.,
L- La‘-'q, down.
R- lmmin, .
. FY, N .
% Mc::oﬁ';:ﬁn, ‘,'P' Hresbericy



PADDOCK TRAFFIC ORSLAVATION FORM 1 page 2L of — —
011 A stedy Dave — o o e Chserver *
date - rtiy 1‘1
Time of observabon __ . __ __ to . __ = ___ magtes
Gatecommter - . . . bo o e T —— countsr_ _ _ __counbe/minvte
Paddock counber: %0 __ P - — counts T _ __ __countsminvte
Obsuved gate ounts (Tetels A (4 e — __ counts
Obsesrved paddook counts (Totals A*B): ___ __ __ counby Venide codes: P- private
8- bus bour
Gate counter error o __ tounte O1- obher bour
Paddock counter errof: __ . ceunte R- resedrcher
N - other now- Visiber
Yedher Orenees | Ventde | Lisceae] Vemde Time Minuvies

Tine Sky Percip Tl"’ Plate Dcsu-’rﬁon tater 1rd leog) trit

“ \co' Und oop | Total

TOhls/Sub'Ts. j_: A |0 <]

MR min. min.

Averages:

197
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PAbOOCK Teasric Osscavation Foant IL page _ o —

0;1 J‘ sh:b‘- o Date Observer:

— —— — — —— —

dete month day

Vehicl. Observetions (ont'd)

Veather Canges Vende L\ml Yehide Time Minvtes
TimJ Siq [Percip] Type Pave Ocurighion [ tnber Audbep | Exit "loop {Andlesy | Total
__..__+ - S R S S —
A
!
.
Subtotals: L- .
v by 7 covels e - s
Totals Jrem L
PNV‘” Pq‘z Yeb Ad
A 8
Totals: .
! )
Averages: '
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\
A, 1Y) m—

Wby 2
w o | ....,..\\ > \ \
“ M\\ \
HE .,\\,\ ..\s \ NIL

o

\ ‘._ k =/ .\ (/ y
v W N _&N\\.mw\\m .%\

1100m. (approx)

—— — —
— — a——
— — —

5"_,“&) —_———

= Loop.._._

LeGenp:
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13.3 Tour Agency Form for Buffalo Paddock Tours

BUFFALO PADDOCK TOURS - SUMMER 1986

{var Driver/Guide:

Hi'' Welcome to the Buffalo Paddock Study Research Team. We are conducting
a study of the Buffalo Paddock this summer to zather Information about the amount
and quality of visitor use,

Please fi111 out this form for each tour that you take through the Buffalo
Paddock this summer. Any details and comments you may care to add are welcon *.

1 will be cnhllecting these forms from your company of flce every two weeks,
If you have any questions about the forms, the Buffalo Paddock, or the bison,
please feel free to leave me a note with your forms and 1'll get back to you.

Your assistance with my study is greatly apprecisted!! THANKS !!

Sincerely yours,

Wora Koppa

Date of : Time of Arrival :_ Number of
Tour Month Day at Paddock Passengers

Weather (Sunny, Cloudy, Rainy, Hot, Cool, Windy, etc.)

Description of Tour Through Buffalo Paddock:

(Tnclude brief notes on how many bison (if any) you saw, what they were doing
(feeding, laying down, walking), the comments/reactions/actions of your passengers,
and any other observations of other visitors, wildlife, etc.)

Any Other Comments:

Your Initials:

P



