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~the Park,-disper91ng over 1,600 km2 of mountainous terrain.

Thie study waa deligned to, piﬁvide a better understanding
of thé-ecology and\behaviour of a wapiti population in the

Canadian Rocky Mountaine. The study centered on three ma jor

"

behavi patterns-:migrations, forage selection and habitat
JU— 'y = i .
use. ) ",' o v

. Most of the anlmals wintered on th st.outside

toe

Banff National Park, and mlgrated to summer alpine ranges 1

N

The yearly‘migratory cycle ranged between 52 and 138 km with a

mim.muns cumulative vertlcal movement of 2, OOO m. The
migratory pattern is interpreted as a vestige of the dzspersal

of wapiti from the point of reintroduction in the years 1917

v

and 1920. Habitual behav1our appeared to be a major factor 1n
the use of seasonal ranges.
.Dlets;con31sted_largely of”grasses in winter (90%),

epring (71%) and fall (72%). In summer, willows were the

domlnant dletary components (89%) The use. of spring and

summer. ranges by wap1t1 c01nc1ded w1!h‘a period of hlgher

- forage quality in those areas.v Seasonal changes in diet

‘compos1t10n and qual1ty suggested that ‘wapiti were attemptlng

to maxlm}ze dlgestlble enérgy intake - 1n winter and n1trogen

'1ntake in summer. - . - s

<

T Habltat sélectlon reflected local vegetatlonal structure,‘

{

forage availability and quality, -and securlty/cover. Habitat

vi
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S ulection of me.lee and temalu dithred. The sexes -wers

ta

Jpetielly lepereted end difterenced ‘in gregerioueneee.‘ It was

N

: qugeeted that the evclution of sex eegrege;ion*and |
differences in gregarioueneee may be related to reproductive

-

behaviour.
'S »

Beceuae behavioutal patterns ‘varied among individualsagha

herds, they should not be considered epecies-typical

adaptatiqu to the environment. but individual or populetion
adjustments to local environmente, i.e. behavxoural adaptive
strategies, ekpressions of the epécies.ecorogical amolitude

and vergatility. Wapiti do not show fixed behaviogral
- L

adaptation any given environment; The adaptabilicy of the

R '
species lied in its flexibility. . This allows individuals to

use different adaptive strategies under different

4

environmental conditions. .

vii
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1. GENERAL INTRODUCTION

e . - -

1.1.1ﬂdaptations, adaptive strategies, and the environment

t 4
‘\ ’ s ' t
"Species evolution is the process of adaptation to new

Ki

facets of the envxronment. Whether the adaptat1on is related

»sto new altered features of the'environment, or to expansiOn

into previously unavailable nlches, it is generally agreed
o
that it is the. varie of populatlon-env1ronment 1nteractlons

that“allows for dlfferent patterns of evolutlon (Dobzhansky et

éi. 1977) In this context,; the term envitonment descr1qes ally

physiggl, chemlcal, blologlcal and behavxoural factors

vsurroundlngythe individual, 1nc;pding other individuals of the

% b,

L . T
same or different species. v

Lo

,"ﬁvolutionary adaptatioo in its strict sense refers to
hereditarywadjuStment .+: between tné Qhole'(living) system
and its environment" (Allee et 31, 1949:630). Thus, an
adaptation is someohing new, arisen-through the process of
natural selection in reSponse‘to altered environmental

demands. On the other hand, pre-adaptations are physical or

- behavioural characteristics that are present before an

‘ environmental=change, and that acc1dentally become valuable

‘for the survival of ‘the' species (Mayr 1974)

- Various authors havejproposea\dlfferent criteria to
identify an adaptation. Ayala (1968,1970) suggested that
useful functionality of a oharacteristicvis an acceptable

criterion, if that usefulness can be directly related to the

iy

o
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development of the feature. A contrasting view is }
by Williams (1966:212), who stated: “...the demcrnsyjration of
effeéts, goéﬁgor bad, proves nothing. To prove ada“-bility 

deta11 :

Adaptations spread through the spec1es at the speed of
reproductlon and natural selection. Although. selectlve_
 pressures could be heightened durlng times of large and
,wideﬁpread\envi;onmental changes (Geist 1987), most ?
macroscopic environmental modlflcatlons occur on a geologlcal
time scale. Long 1ntervals of relatively stable macro-
environmental conditions allbw for adaptations to bécome
established throughout the species. Fast and successfui
colonlzatlon of newly openedmgléhes can be accompllshed
through pre-adapted tra1t§_(Mayr»g974).

Onba micrb-séale, envffbnmegtal'Changés happen more
.quicklf ;nd‘unpredictAbly.‘ Day-to—de Variations in
‘temperature, pteciéitation;’and weather conditions, food
quality and availability, seasonai and 1ife_cYcle§, all
present each indi&idual with’a“wide range'of different
‘environméntgl.conqitions. To cope‘w;th micro-environmengal

chahges, adaptive strategies come into play. As opposed to

the more rigid constraints of adaptations, evolved within. the
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more predictable linitl of thé magyo-environment, adaptive
strategies allow individuals a wide variety of different
responses to current environmental conditions. .f

e

‘ The concept of adaptivo strateg1es was used by Levins

=

(1968:10) to describe adaptations not. to a partlcular
onvi;onment, but "...to the pattern of tha environment in ‘\
"space and.time, to temporal variability, (and) to | |
environmgntal uncertainty". In his paper on‘behavieural

‘ adaptive strategies of wapiti, Geist (1982:226) defines
"adaptive strategies as “...behaVioural patterns and bodily
_features organized so as to enable the individual tQ,adjust
best to its envifonment"v 'However, Geist's ‘uge of the term
~'adaptlve strategy" appears different from Levins' in that it
. often refers to species-specific character1st1cs evolved to
fit the species into a particular niche. For instance, under
the umbrella deflnltlon of adaptive strategles, Gelst 1nc1udes
such physiological characte)ﬁstlcs as "dealing with paras1tes
and pathogens, ...and wound healihg" (p. 220), and such
behaviourd as courtship (p. 258), which are well established

in their patterns throughout the species.

Fot the purpose of clarity, and to help better

distinguish between adaptatlons and adapE?Ve strategles in
: wap1t1, the term "adaptatlon" w1ll be used in this study to‘

»1nd1cate species-gpecific responses tolthe macro—env1ronment,

,\whlle the term "adaptlve strategy" will denote group or

v )



individual responses to the micro-envixonment.

1.2, Adaptatione andladaptiQQ behavioural strategies in wapiti
TS . . \

In genéral, ungulateéﬂa;e thought to have adapted to poor
forage quality by increasing intake and/or retention time ‘
through physiologiéhi"ﬁndmorphologicalcfdaptati?Pg‘of Qheir
digestive tract (Héffman 1973; Van Soest 1982). These
adaptations have occurred within the constraints of'body size,
~that in turn may have been shéped by élimaté (Kléiber 1975,
Gordon 1972), predation (Geist 1974), forage quality. and
availability (Bell 1969, 1971; Jarman 1974, Case 1979,
Renecker 1987), and reprodgctiVe behaviour demands (Geist
1987). “

Wapiti, li&ingmin northern environments, endure long,
harsh winter conditions, frequently feeding on forage whicﬁ
fails to meet minimum maintenance requirements (Gates 1980,
Nelson and Leege'i982, Morgantini and Hudson 1985). 1In spring
and summer, high quality “forage is éfitical to restore body
tissue and to meet the ‘additional energy-demands of calving
and lactation (Moen 1973). At this time, weight gain is
essential to ensure that adequate energy stores afe available
to Subsidize a meager wintér diet. Under these.conditiohs,
the presence of behavioural patterns and physiological

" mechaniusms which maximize forage quélity and intake in the

spmmer, while minimizing energy expenditures, appears to be
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bcncticiallto the nbociol. ﬁonci, migrations (Craiéhoad et
2l. 1973), shifts in feeding habits (Nels;n and Loégé 1982),
and habitat preferences (Skovlin 1982) could be seen as
adaptatféﬁn that allow ‘the species to-adjuat.to-seasonal
environments. However, if behavioural patterns vary among
individuals, hgrda and populations, they should not be
considered species;specific behavioural agaptations to the
environment, bﬁt yédividual or population adjustments ‘o local
énvirohments, 1;5; behavioural adaptigégst;ategies {Chapter

1.1], expressions of the species ecological amplitude and

Y

»

versatility.

- Further, the fact that behavioural patterns beneficial fo
wapiti exist today does not per se mean that these patterné
evolved as species response to today's environmdP;. As
properly stated by Williams (1966:29):

.the mere presence of an adaptation is no argument for its
necess1ty, either for the individual & the population. It is evidence
only that during the evolutionary development of the adaptation the
genes that augmented its development survived at a greater rate than
those that did not... eocological or physiological necess1ty is not an
evolutlonary factor”.

Present behavioural patterns  of the species may be only

genetic by-products, or they may represent pré‘;daptatiohs,_

. evolved under the influence of earlier and different selective

forces.



1.3 Approach and thesis structure

¥

Ricently, an attempt has been made to dovolop an \ll—
encompalsing theory that, based on the recent ovolutiodpry
history of wapiti in periglacial~regions, atttibutet‘adaptiv,
value to the species ecological and behaviaural pattcrn-
(Geist 1982). Howev:r, in this theory little acknowledgemeht
is made of the complexity of individual-environment
interactiohs, and of the numerous ingetrelations between
morphology, physiology, nutrition, ecology and social
behaviour that can be found (Geist 1974, 1978; Leuthold 1977,
Hudson 1985). Analy51s of the adaptive significance of any
one morphology or behaviour can be very misleading, :since
cause-effect relationship may not be substan}LQbeﬂ e;thold
1977). Further,-'the theory, in its presenr form, tehds to
cenfuse species-specific "adaptations" with individual
adaptive strategies. For these reasons, it seems that the )
development of an aliLgangpassing theory to explain waéiti
ecolégiéal and behaviourak»patterns, though logically elegant,
does not help in understanding this species. On the contrary,
because of unavoidable wide-sweeping generalizatipné, it may
obscure ecological, behaYioural, or local environmental
" factors. |
This study was designed to provide a better underétanding

of the ecology and behaviour of a wapiti population along the

eastern slopes of the Canadian Rocky Mountains. 1In this .



‘fion, I sought to descrlbe and analyze three maJor
’avioural patterns and to asSessothelr adaptlve value for

‘;d t e spe01es.; The hypothe51s was the follow1ng-
_' Behav1oural patterns (mlgratory béhav1our, forage and itat .
- selection) of wapiti in the region repredent ‘adaptations to th rthern
envxronment, ‘instead " of individual or group responses. to local ‘ o
. env1rcnmental condltlons (adaptlve strateg1es) ‘ -
t; 5:d‘ he study con51sted of three dlfferent components, the -

v respectlve obJectlves of whlch were-‘ e

1. Tb determlne the exlstence and extent of mlgratory patterns and
their. adapti?e 51gn1f1canCe [Chapter 3]

°

- “ﬁi 2. To assess the nutrltlonal 51gn1f1cance of seasonal changes in food
: hablts and forage quallty [Chapter 4]

- 3 Tb describe patterns of habltat selectlon and use in ‘mountain’

e ‘ enV1ronments, 1n terms of their evolutlonary 31gn1f1cance [Chapter o

'fThe concepts deveIOped in chapters 3,‘4 and 5 are. summarlzed :
. ae . D
e and 1ntegrated in a concludlng synthes1s.," e
) SRR : , oy : ‘
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'2.1. Vegetation and climate S
. . ‘ \ )

2. STURY AREA AND ANIMAL POPULATION
" The study was conduete& in the Canadian Rocky Mountains.,

in west-central Alberta (Flgure 2 1). The study area-exténQS‘.

ov 00 km2 of mountaln terrain, of which 80% is within the

boundary of Banff/Natlonal Park. It includés four major river

valleys: the Red deer; clearwater,:Panthervand*Pipestone

'Rivers. Elevatlon ranges between 1500 m on valley floors and

2600 m on alplne 51tes. Detailed descrlptfbn of. the study

et
/\4 t \.

area:is found in Hofland and Coen (1982) for %anff National

' Park,‘and in. Morgantlnl (%279) and Morgantlnl -and Russel

(1983) for the area outside the National Park.

Three ecoreglons are 1dent1f1ed (Stelfox 1981, Holland

and’ Coen 1982) The Alpine Ecoreglgn occurs‘at elevations
~above 2300‘m, and is characterized by cold harsh climatic
condltions and the absence of trees. Plant communities are

those typical of alpine heath tundra Graminoids, sedges and'

forbs are common w1th1n a doglnant mat of low grow1ng w1llows

(Sallx arctica’ and Salix n1va1 1, Dependlng on w1ntez

severlty, th1s Ecoreglon is snow covered from late October

A

1 Moss, E.H. 1974. Flora of Alberta. Univ. of Toronto Press. 5465p. was .
used as the source for botanlcal nometiclature.

10
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FIGUkE 2.1. The Red Deer-Panthgr-Cléarwater river
, study area S



-~ Base map adapted from Holroyd and \ig;thighem. 1983.
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_until May. The growing season is restricted to less than 60
days. " " o L e
The’Subalpine Ecoregion=ranges between 1600 m and 2300 nm

and extends over most of the study area. Forests are

_izsanated by Engelman spruce (Plcea engelmanll) and subalplne

v(Abies laszocargﬂ) ~ White spruce (Plcea glauca) and .

lodgepole pine (Plnus contorta) are found at lower elevatlons.

Shrub and grass meadows occur along river’ and stream
Hdralnages, -and on alluv1al flats- Dry grasslands and
shrublands are present in the eastern section of the
',Ecoregion. Willow species (sallx spp.) and dwarf b1rch

(Betula glandulosa) are the domlnant shrubs. W1ldrye (Elzmus

innovatus), whEatgrass (Agropyron spp.), june grass (Koeleria

crlstata), bluegrass (Poa spp.). and oatgrass (Hellctotrlchon'
”hookerll) are the most common grass species. ,H 7
" The climate of»the SubalplnerEcoreglon varies depending
on site-specific topography‘and'elevation. The ‘mean yearly
temperature.at loW’elevationg is about 0°‘C (Holland and Coen
1982). Snow cover'tedds to persiSt‘through the winter.
However, in'the‘eastern section of the study area (Red Deer,

3

_Panther, Clearwater region) wlnter precipitation is lower than
in the western sectlon (Plpestone, Lake Lou1se reglou) In
the Red Deer, Panther and Clearwater reglon strong westerly
w1nds malntaln grass meadows along the main r1ver.yalleys snow_‘

free, generatlng extensive snowdrlfts that per31st throughout

-
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the winter.

dl The Montane Ecoregion is restr cted to alluvial meadows

along the main river valleys outsid Banff Nat1onal Park
(stelfox 1981). Three areas can be 'dent1f1ed: the Ya Ha

Tinda Ranch along the“Red-Deer River the Corners along .the

Panther River, and Hagrison Flats al ng the Clearwaqer giver.

Due to the shelter1ng effect ofwthe urroundlng mountains
(rain shadowveffect), thése meadows have mild winters. . Strong
westerly flow and low prec1p1tat1on c mbine to ma1nta1n naﬁlve

fescue grassland (Looman 1969) snowfr e over most. of the

w1nter. The vegetatlonal mosaic is cLaracterlzed by rolllng

rough fescue (Festuca scabrella) grasLlands surrounded by

aspen (Populus tremu101des) and lodg pole p1ne forests.

Douglas fir, a spec1es characterlstl of Montane ecoreglons,
is not present p0551bly due to the r#latlve isolation of the
areas (Stelfox 1981). W1llow,spec1es and dwarf birch are
‘abundant in the tran81tion zone‘betwéen}open grassland and

forest. Detalled cla851f1cat1on of plant communities is found

in Morgantini and Russell (1983).

population

N

'tudy area supports one of | the most important wap k.

hs in the province of . Alberta. At the time of the.

600 were found in the.Pipestone-RedQDeer River region. The



‘Pantheriand:ciearwater'region'supported about 200 individuals‘
each. | | | . | |
When this study was initiated, very 1ittle was known
about the distribution and ecology of the wapiti population.
The only data ayailable were based on occasional winter aerial
surveys conducted by the Alberta Fish and W1ldlife Division or
on incidental observations by Banff National Park wardens,
.'locala and old-timers.

During this study, a major effort was made to gain a

better understanding of the wapiti population "in the region.

A summary of historical and present animal numbers, population

trends and product1v1ty is presented in Appendix A. This

) summary is based on data collected during this study, on

oF

incidental observat1ons collected to date, and on an extens1ve

search and analy91s of publlshed and unpGblished reports.
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3. MIGRATORY PATTERNS*

3.1. Introduction . - e
’ e
3.1.1. The origin of migratory behaviour
Since Aristotle first noted that birds mlgrate, several
~theories have been developed on the orlg1n and evolution of
'migratOty behaviour (Cox$$966, Baker 1978). Although most oOf

i

them ake besed_on obsdrvations of the ecoloéy and behaviodf of
bird populations, attempts*heﬁthﬁhen made to develop a general

evolutionary theory applicable to mammals, fish and

invertebrates. N

Cox (1§%6) hypqthesized‘that intraspecific and
1nterspec1fic oompetltlon may be the p;1mary selectlve agent
in the evolutlon of mléiailons in resident populations.
Increased use of seasonably favourable adjacent areas would

allow greater survival and/or reproduction {ates Cohen
(1967) indicated that regular seasonal migrations‘are‘an'
adaptation to periodically unfavorable environmedtal
conditions. Baker (1978, 1982), in an extensive and
comprehensive review, suggested that migratory behaviour
"consists of three major features: initial exploratory

behaviour, habitat ranking, and development of familiar areas.

. -

* A version of this chapter has been accepted for publication. Morgantini,
L.E. and R.J. Hudson. 1988. Can. Field Nat. (in press)
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Eié?%ratory be our is distinguished from dispersal as it
involves a reﬁurn to the point of origih.’ Its evolution may :
have been dictated by a continuing search for habitats and
resources that can maximize reproductive fitness. During
exéloratory movements anfmal; encounter numerous habitats.
Their optimum behaviOu£ is to rank them in order of

suitability and.to develop "familiar areas" (Bake5 1978).

Seasonal return migrations, in response to environmental cues,

-~
-

involve the return to seasonally suitable habitats that had
been previously experienced and of which animals retain

spatial memory.

3.1.2.'Migra£ions in wapiti

.In mountainous regions, most wapiti populations migrate
among seasonal ranges (Altmann 1952, Craighead et gl..1972).
Migratory behaviour may véry-from local movements of 2-4 km
‘(Anderson 1958, Dalke et al. 1965) to migrations of more than
100 kﬁ'(Skinner 1925, Anderson 1958). \within the same
population, migratory and noﬂ migratory behaviour may be
present (Martinka 1969, Boyd 1970). Some herds exhibit spring
and summer'miéra£ions, whereas otheré remain én winter rangeé
until eafly summer (Knight 1970).

Within ghe diversity{of migratoryjpatterns, wapiti show
‘considerable fidelity to seasohalurangés year after year
(Mﬁrie'lgsl, Altmann 1952, Anderson 1958, Knight 1970). In

-the Yellowstone National Park area, although some mingling

€, .
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occurs -on summer ranges, most animals return to different
winter .ranges, thus maintaining distinct herds (Craighead et
. al. 1973) The same migratory Joutes may be used every year

(Altmanﬁ 1952, Anderson 1958).

While migratory behaviour of wapiti in the United St;tes
has been weil documented, - knowledge of migrations in the si
Canadiah‘Rocky Mountains is limited to observations of )
seasonal range use and animal distribution, obtained
incidentally during studies o} herbivore interactions,
population dynamlcs or 'wolf predation (Cowan 1950, Flook 1970,
r\NBQelfox 1974, Carbyn 1974).

The factors ,governing migratory behaviour are littl;
understood. Casual observations,‘baSed largely on the use of
winter ranges in relation to weat?er condltlons, suggest that
‘wapiti move to areas providing thé best foraging opportunities
(Skinner 1925, Murie 1951, Ward et al. 1973). oOther studies
have indicated that factors such as spring calving (Brazda
1953) and insect harassment (barling 1937) may be more |
important. Fall movemeﬁts to'winter ranges have been related
t§ snow accumulation at higher elevgkions (Murie 1951, Leege
and Hickey 1977); |

' Geist (1982) suggested that wapiti, as a highly

oppo#tunistic species, should be expected to follow plant
gfowth'along an elevational gradient so as to maximize energy
intake and reproductive fitness. Geist's hypothesié implies .

\



. *

w

“that migratory behaviour evolved as a néocigb-a cific
adaptation to seasonal environments. Howev;r, the variety of
‘migratory énd non-migratory patterns‘within and between
different wapiti populatdons (Martinka 1969), indicates that
migratory behaviour is not an eifential traié for ‘gaproductive
success. Present day migratory behaviour might be a4 pre~
adaptation, that is, a bghavioural pattern which 6riginally
developed as an exploratory-dispersal mechanism and that was
maintained since it did not in‘erfere with the species'’
reproductive fitness.+ Today's apparent advantages (better
nutrition, insect avoidance, etc.) of migrating onto -high
elevation ranges may confer fortuitous benefits to ind?;iduals
that have learned to avoid their winter ranges during the
summer. Tradition (Wynne-Edwards 1962) may be a major factor
in maintaining the migratory trait, sh;bing the existence and
‘Fatte;hs‘of migrétions in wapiti (Murie 1951).
This .chapter delineates wapiti distribution and mosements
in the Panther, Red Deer and Clearw;ter River region and
relates present migratbr} %atterns to the dispersal of wapiti
from Banff National Park after their reintroduction in the Bow
River valley in 1917 ané'ﬁggb. Specifically, this chapter
xﬂtends to provide ™@ better understanding of migratory
N

patterns of wapiti in the studykarea, as a part of the wider

objective of assessing their adaptive value.
S :



S movements and dlstrlbutlons were photo—documented in the f1eld

"‘3;2.;methods‘
Y Data were collected through thre:\complementary\sourcesf
ground surveysc)aerlal surveys and radlo-telemetry. L
Most of the data were collected durlng xten31ve f1eld |
surveys carrled out on’ foot or .on horse—back throughout the ?ﬁh
study area. The study perlod extended from Decémber 1976 to-
November 1979. Every month an average 3f 15 days were spent
;n the fleld, ror a- total of 537 fleld-days. Fleld work. |
\’con51sted of locatlng w%pltl herds and contlnuously monltorlng eﬂgi

i the1r da11y movements throughout the f1eld per1od. Anlmal . f”f,gj

: and later reported on l 21000 scale aer1al photographs BTN

Occa51onal surveys were also conducted between 1980 and _ ;f

w

1987 but were only used to conflrm the Stablllty of reglonal

@

- movements and dlstrlbutlons. ERS - ff5‘5~3' - '\y-

e

'%The 1dent1f1catlon of herds and the locatlon of seasonal‘:

.,

bdranges was 1n1t1ally fac111tated by the presence of ll COws-"
(6—year old and older) equlpped w1th neck collars. These*\
anlmals had been collared in 1971 and 1973 by the Alberta Flsh

and W1ld11fe D1v151on as part of an uncompleted study on | ‘ ;h\
: Wap1t1 movements 1n the Ya Ha T1nda Ranch areawalong the Red
fDeer River. .However, 1n order to further facilltate the

| ‘1dent1f1cat10n of dlfferent herds and to follow the gnlmals~u
}durlng thelr long seasonal movements, an addltlonalvfour cowsin‘

13)

f(S-year\old;andvolder)( fourfyearllngs,(twoﬂmales ang th_,T:)'

RN



P2

vftrapp a and radlo-collared.,

V:The<clearwater and the Panther Rlver supported about 200

L4

n.‘«l"‘ L : ' . : - R . ! ‘ ’ L i y : ) N )
. ‘:.;,v . : R o - : B PR ‘

\]

gw:females) and three calves (one male and two females) were

Durlng the summers of 1977 and 1978, 7 aer1al surveys

o & L :
(27, 4 hours) were carrled out w1th a Bell 206 Hellcopter., The

'study ‘area was. surveyed by . flylng all the major and: secondary

valleys in & pattern to allow maxlmum coverage of alplne—

_subalplnﬁ;ranges and of meadows and forests in the reglon.
”the w1nters of 1976 77, 1977~ 78 and l978-79, similar aerial -
‘surveys were conducted by the Banff Nat1onal Park Warden

Serv1ce and by the Alberta FlSh and W1ld11fe D1v151on 1ns1dev

3
and out51de the Natlonal Park, respectlvely (Banff Nat1onal

,Park Flles- Alberta Flsh’and W1ld11fe Flles) ‘ ! ‘§'f'

3.3.;Results_\‘b'

, Durlng the three year study, 652xgrouprobservatlons were :

made (Table 3 l) A-cumulatlve total of 14»7585animalsywere"

"ccunted. Collared anlmals were, resent in 199 group

observatlonsj%or a total of 248 51ght1ngs.v'

Most observatlons were recorded 1n the Red Deer Rlver

-._watershej):D}ch supported an estlmated populatlon of 600
animals. Wap1t1 along the thtle PlpestOne and the- Plpestone

_Rlvers were also found to be part of the Red Deer R1ver herd.‘

e

1nd1v1duals each.
The entire yearly migratory cycle of the wagéti ‘

Y
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'population in’ the region is summarised in Figure 3.1, It
ﬂt1nvolved 52-138 km of mountaln travel (Table -3. 2), and a
minimum cumulatlve vertlcal movement of 2,000 m.

Detalls of dlstr1butlon and movements are presented in

Appendlx B. i
'3.3.1. Winter distribution (December6Apri1).

In winter, Wapiti were mostly found outside Banff
‘National Park.

ﬂw{thingthé Red Deer River drainage,vlarge "nursery"
.herds, comprised of cows, calves and juveniles (504400
| 1nd1v1duals), w1ntered on the extens1veuopen grassland 1AVlné
Ya Ha Tlnda Ranch, whlle smaller herds and s1ngle bulls were

‘observed in the surroundlng areas. Only a few wap1t1 {approx.

g

30) remalned throughout the winter 1n Ban atlonal Park.

3"

Along the. Clearwater Rﬁ%er,vwapltl made exten31ve use of
fseVeral open meadows and south faclng slopes 2 12 km out51de
the Park boun@ary. The use of ranges in the Natlonal.Park was
limitéd. | |
iwithin the‘Panther River watershed, wapiti wintered in.
51gn1f1cant numbers both inside and outsade Banff Natlonal
Park. Outs1de the Natlonal Park, most observatlons were
recorded in the Corners reglon. In Banff Natlonal Park,
wap1t1 wintered throughout the Panther R1ver valley.

Durlng spec1al wlnter“huntlng seasons (Jan.—Feb. 1977 and

1978), wapltl returned to Banff Natlonal Park and heav1ly used“



N
)
.

FIGUi_?E 3.1. Migratory patterns of wapiti in thé Red Deer-
Panther-Clearwater reg}on (1977-1980):
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smallﬁgrassland_meadows along the ﬁLd Deer River‘Va;iey.
Other/herds moved from the Corners and the Ya Ha Tinda Ranch
‘onto surroundlng high elevatlon*ranges (Morgantini - and-Hudson
' 1985). However“ in 3-5 days foilowzng the hunt1ng seasons,
_the animals re-established thelr habitual range out51de ‘the

National Park

o
3.3.2. Summer Distribution (July-August)

Durlng July and August 1977, 1978 and 1979, a total of
1 417 wapiti were counted in 118 observatlons. Co@lared
animals were present in 66 observations. |

In the sunmer, wapiti were mostly found within the
boundary of Eanff National Park, widely dispersed‘over some
1,600, km2 of mountainous terrain. Oﬁ a total of 22 animals
collared in w1nter on the Ya Ha Tinda Ranch,‘lo were found to

Y

summer in- the Plpestone—Lake Louise area, seven in the Red
'Deer Rive watershed, one. along the Panther River, and two in
the Clearwater River reglon.. Two more anlmals were never‘
‘located and were presumed ‘dead . |
Large herds (30- 70 anlmals),‘w1th well deflned movement
'patterns, used hlgh subalplne and alpine ranges at the
‘ headwaters of several creeks trlbutary to the Red Deer,
Panther and c1earwater,R1vers. Approxlmately 200-250 anlmals;
more than 30% of the Ya Ha Tlnda Ranch winter herd, summered
i

‘ ; A
in the Elpestone—Lake Loulse—Bow Rlver valley area. However,

small herds of co%ﬁ (l 10 anlmals) and bulls were found
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\ S ‘
.throughout the National Park,‘wnerever favorable habitat was
available. OCoasionaily, wapitirwere also observed along the
main,rrver valleys while travelling from or to their*summer
‘ranges. | | |

Between 1977 and 1979, only approxlmately 70 wap1t1, less
than 10% of the total winter population of the region,
summered outside Banff National Park. -They mostly consistedf
of small herds of cows and calves-and isolated bulls. The
‘'highest number’ (30 individuals) was observed in'the‘Clearwater
watershed.

In the summer of 1977, a herd of 34 aninals (five bulls,
21 cows with two collared individuals and eight calves)
remained onhthe YauHa-Tinda Ranch until the third week of
July. When disturbed by hikers and trail riders, the animals
rfirst moved onto the surrounding slopes and ridges where they
remained until the first week of August After continuing
harassment by 4x4 vehicles, the anlmals left the regron and -
moved to alpine ranges, 24 km distant, in Banff National Park.
3.3.3t Spring and fall migrations
° With the exception of a small non—nigratory herd (5-15
animals), wapiti ‘exibited well-defined seasonal migrationsv
between winter¥and summer‘ranges.. Their minimun travel
| dlstance from w1nter ranges to summer ranges located in Banff
Natlonal Park varied from 26 to 68 km, with an average

dlstance of 50 kllometers,(Table 3.2).
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Spring migrationa conslsted of an initial graduai Shift
from ‘winter. ranges to ranges located farther west along the
major river valleys (spring “"intermediate" ranges). This
novement was later foilowed by a rapid migration to high
elevation ranges. The timing of 8pring migrations showed
greatfvariation. %;ven though some animale were observed |
leaving their winter range in early May, most ofrthe movements
occurred duifng"the seeond half of May and in early June.
Spring miggétjons over}apped with the calving season (May 25 -
June 5). ‘%a{ving was observed throughout the area and it
appeared to slow spring movements. - |

Fall migrations toward*Winter ranges ocqurred between
Septembgr and November. initially, they consisted of a Shlft
onto lower elevation ranges along the major r1v%r valleys
'(1ntgrmed1ate ranges).’ Thls movement c01ncidedlwith early
"eno&fall (Table 3.3). Temporary returns to hlgher elevatron}
-ranges durlng warm fall weather, 1-2 days followlng snowfall,
were also-observed. By the end of September, most of the
wap1t1 populatlon was found on 1ntermed1ate ranges. However,
durlng October, 1nstead of gradually Shlftlng onto w1nter
ranges, wapiti concentrated on 1ntermed1ate ranges just inside
Banff National Park. l |

Differently from the Red  Deer and Panther River herds,
wapiti in the Clearmater River»valley tended to mOVe outside

. e

a0y ‘
the National Park at ‘an earlier date (earlyvNovember).

; - “ : I
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3.3.4. Intermediate ranges L\: , ‘ o

In spring and fall, waplt@ used distinct ranges /\

\

(1ntermed1ate ranges) located) along the major river. vaA}eys,
between winter and summer ran es. Intermediate ranges \
received extensive use in June and'from September through
November. The locatjon and level of utilization depended on
_the date animals lafﬁ their common winter range and an the
distancg'getween wih;ef range and individhal‘summer ranges.
‘_WiEhin the Red Deer watershed, animals that summ;fed
dlosé to the Ya Ha Tinda Ranch winter range gemained along the
Red Deer Riyer’&alley until eari& Jaly.‘ fn contrast, the
segment of the p0pulation'with summer ranges in the.Pipestone—
Lake Louise area.continued its gradual movement westward along
-éhe Red Deer and the Pipestone Rivers. Some of theée animals .
left the Ya Ha Tinda Ranch in the middle of May and by early
June had establlshed thelr sprlng "intermediate" ranges (55
kllOmeters dlstant) along the Plpestone River. Others never-
.establlshed intermediate ranges, but, hav1ng left thelr winter
range at a. later date, used the entlre month to gradually
shift onto summer ranges in the upper Pipestone River. d
Seasonal migrations along the Clearwater and the Panther
River followed the same overall pattern. However, since most
_ - .
‘of " the summer ranges in these‘watershads_(e;g. Indian Head

Creek, ‘Mallock Creek, upper Panther River and Harrison Lake

area) are close to winter ranges, the majority of animals



resided on intermediate ranges throughout the month of June
(e.qg. Mal;oqj Creek and Sulphur Spring meadows). Along the
Clearwater River, due to the vicinity of winter and summer
ranges, wapitibthat weré found to summer outside Banff
National Park (Lost Guide Creek) did not use any clearly
defiqablelintermediate~rané£u Instead they tended to remain
on winter tanges~\n spring énd on summer ranges in the fall.
In the fall, interﬁediaté ranges aéted as major "staginé
areas" for iarge herds before their 1ate'fall—e3£ly Qinter

(Nov.15-pec.) movements onto winter ranges outside the

_NaEional Park;

»3.3.5. Range fidelity

Throughéut the study region, wapiff'EXhibited predictable
movemenﬁs between ranges and a general tendénéy to return to
the same ranges each year. fhe rélatively low peréentage of
did not allow a quantitative assessmeht of range fidelity.
‘Nonetheless, the frequency of return of collared animals to

specific summer ranges, and their return to a common winter

range, are a clear indication of a well developed traditional
' behaviour (Table 3.4). This behaviqur<‘ W.-further manifested
in the use of the same migratory trails éonnecting different
seasonal ranges. o ' ) N

Between 1977 and 1979, 11 of 18 collared wapiti returned

to the same summer ranges.  For eight of these .animals, spring
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'F:\summer ranges closer to thelr w1nter1ng grounds. 7}'

'vm0v1ng to thelr habitual summer ranges 1n l979,,they were'

. 1relocated. Both anlmals were shot by hunters out51de t

‘3.4 Discussion.

73 4. 1. Mlgratlons in the study reglon

"“w1ld11fe surveys (Skjonsberg 1988)

i'ffreflects the avallab111ty qf open w1nter ranges.f The area

»?movements to!thelrwtraditlonal ranges 1nvolved more than 60 km

e

of travel across tralls whlch would have allowed access to-,f

%
U

o+

Inc w1nter, 16 out of 18 collared wap1t1 returned to the1r

'"common w1nter range for four,successive years., Two males,‘

‘“ftrapped and collared as 10 month olds 1n March 1978,'returned

”to the Ya Ha Tlnda Ranch only the follow1ng w1nter. After

3

uNatlonal Park-'one 1n the fall of 1980 along the Clearwater

L3

- Vf Rlver,'and the other in | the fall of 1981 between ,the Panther

jand Red Deer Rlvers. Mhl

i i N “ . R
j . 8 . . . . B
! . .- . | .

@\‘ L

. — '«} .

The dlstrlbutlon of wap1t1 observed durlng th1s study 1s

con51stent w1th observatlons recorded by Banff Natlonal Park

'»anardens between 1949 and 1976 (Banff Natlonal Park Flles)

e

The stab111ty of reglonal movements and dlstrlbutlon 15' fg

yfurther conf1rmed by ll addltlonal ground surveys carrled out

f:between 1980 and 1983, and by more recent Ban%E Natlonal Park

° ,’ DA
. : K

e

The concentrat1on ‘of- wapltl on the Ya Ha Tlnda Ranch

K

"frepresents less than 4% of‘the entlre study ;gvgon*%ut due to?;.

’

r



'mild w1nter weather and mostly*snow free condltlons, it is an

'1deal,w1nter range for moat of the wap1t1 populatlon that

'ﬂ’summers in northern Bauff Natlonal Park.3 Winter ranges along.'

the Panther and the Clearwater rlvers offer 91gn1f1cant1y lessy

w
~open’ wlnter range (Morgant1n1 and Russell 1983) and 1ndeed

’

support smaller number of an1mals. B :_ R L A
In th1s typlcal northern mountaln env1ronment wap1t1 o

-“appear to’ have adjusted to strong env1ronmental fluctuatlons

S

ffby rapld shlfts from low elevat1on w1nter and 1ntermed1ate

i
i

'ranges (l 500~ 1600 m) to hlgh summer ranges (2 100-2, 400 m),
f;_ 7and vice versa,v However,_the locatlon of summer ranges and -
S range f1del1ty 1nd1cate that traditlon (learned behav1our)
. o . . B

,ifplays a major role.]ﬂ ﬁiﬂf

*"Qfgk The 51gnif1cance of tradltlon has been empha31zed by :

vthnrepEdWards (1962) There 1s ample ev1dence that: wapiti

“the same tra1ls.(Adams 1982).

L : y‘ B
_Tlnda Ranch to summer ranges north of Lake Loulse and 1n the
.,,,‘g

upper Plg‘stone Rlvervcannot be explalned solely 1n terms of

:

fadaptatlon to local condltlons. Mlgratlng to summer ranges

of 40 km along the Red Deer R1ver valley to an elevatlon of

S 2100 m, then a- downward movement of 25 km to" an elevatlon of

o

.l700 n and a flnal 2= 3 km cllmb toward hlgh elevatlon meadows.'

e .
L

R *,
Loey -
i

to the same ranges year after year and, 1n.d01ng that,e

\,he mlgrat;on of approx1mately 200 anlmals from the Ya Ha

.north of Lake Loulse, for 1nstance, 1nvolves an 1n1t1al travel'




‘f?All along the route there are well establlshed tra1ls to

~_the latter 1nterpretat10n.

'summer ranges s1gn1f1cantly closer to the Ya Ha Tinda Ranch..

2 -
These ranges were . already used by an1mals from the same winter .

3y

herd- ' , ; I ";‘ﬂ '

I can only think of two obvious explanations for this

long range migratory behaviour. Yearly westward ‘moyements may

S‘reflect the or1g1nal gradual dlspersal (westward) and
colonlzatlon of the reglon ‘by an 1n1t1al group of anlmals

w1nter1ng on a common w1nter range out51de Banff Natlonal

Park. Conversely, the entire mlgratory pattern may be a

vestlge of . the orlglnal dlspersal of wap1t1 from the Bow River -

. VaI@ey. H1stor1cal ev1dence and- thls study tend to support

e,

3.4.2. Ogiginal'dispersal

In the eaFTy l900s~ wapltl had almostfdlsappeared from

:the Canadlan Rocky Mountalns as a’result of severe w1nters and'

-

~'»1nclJ.scr1rn1nate huntlng (Mlllar 1915,;Stnlfo¥ 1964 Soper

,1970) The present populatlon is. belleved to have orlglnated‘.ﬂ

&

:from the " release of about 245 251 anlmals from Yellowstone‘w

Sty A

"t;Natlonal Parx 1nto.Banff‘Nat10nal ?ark, mostly along the Bow'

%‘jd -

s

“R1ver valley, between 1917 aﬁd 1920 (Lloyd 1927 Green 1946).

-

sugge;ted,thatvmhls 1ntroduced stock 1nterbred

,_ew remnant natlve wap1t1 and w1th wap1t1 mov1ng into

Banff Natlonal Park from Brltlsh Columb1a (Holroyd and Van
9.

‘f T1ghem 1983 416) ~The populatlon rapldly 1ncseased and.

- : SR
A .
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~

1 colonized adjacent valleys. Histordcal‘records’shOW a gradual,
d1spersal south-east 1nto the Cascade Rlver valley (1925),

along the Panther Rlver (1927) and Snow Creek (1931) (Banff

Vi

&atlonal Park Flles) These records, and.the,existence of

well establlshed tralls from W1gmore—Cascade area 1nto "the

- "

Panther and the Dor\‘

suggest that wap1t1 dlsper91ng

“ A ;&?‘ Y .

, from the Bow RLVer .a& kngeached the Panther River by
follow1ng the Cascade Rlver and then ngmore Creek. The Shlft

to the Red Deer R1 er valley may have occurred 1n the summer
\

across Snow,Creek or, 1n,w1nter, through the lower Dog Rib

Creek. B
N

¥

The presence of wap1t1 from Kootenay National Park 1n them

Red Deer Rlver herd (thls study- Appendlx B), and the well
stabllshed mlgratory pattern froﬂ ‘the Plpestone to the Red -
Deer River, po1nt to a second dlspersal route. In the ‘north-

‘eastern sectlon,xwapltl were flrst reported in 1930 along
.Mosqulto Creek, in 1936 along the. Saskatchewan River‘and in
1942 along the Plpestone R1ver (Banff Natlonal Rark Flles).

At the time some wap1t1 from summer ranges in the upper

Pipestone River may have travelled east along thxle Plpestone,?

River 1nto the upper. Red Deer Rlver valley.‘ The wlnter range

on the Ya Ha Tlnda Ranch may have been encountered by chance.vl,

. dur1ng downward movements along the Red Deer R1ver valley.'
p’Thls movement may‘have,been.fac111tated_by the.presence of a

Yfew.wapiti remnant_from the native population.

H
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" In comparison with the Panther and the Red geer Rivers, ‘f,’v -
‘access to the Clearwater River from the Bow River valley 1s d '
Ilimdted. Dispersal and colonization may have occurred from R
theisifleur River or from the‘lowet Red Deer'River valley. “ B}
) The original dispersad of wapiti in‘the Red Deer-Panther¥

Clearwater region, as suggested by this study, is presented ing-

9 Sl

”Figure 3 2.

\ . ' : A .

-

'-3.4.3. M%grations and theb"familiar area" hypothesis e
" The dispersal of wapiti from their site of reintroduction N
and the present day - migratory pattern inuﬁhe region conforms |
to the theory of seasonal'ieturn‘migrations w1thin famil}ar

areas as developed!by BaKér (1978). The familiar area is

' definedvas "the portiogoﬁf the lifetime range from any point
‘ 4

in which an animal 1s capable of finding its way to any other
point" (Baker 1978 378} It is 1nitiallywnstablished during
the course of ‘successive exploratory movements (Baker 19i§5
and is‘largely<ma1ntained or extended through social
communication-vithin family units (cow—calf- Murie'1951) or
'through assoc1ation of inexperienced with experienced animals.
'It has been suggested that- migratory ungulates have several
.seasonal home ranges connected by travel routes (Geist 1971)
"iF?However, the concept of familiar area differs from the’ concept
4,‘of home range defined as’f...the area over which an’ animal

normally travels in pursuit of 1ts routine actiVities“ (Jewell

T 1966) A familiar area" includes territory where habitats



-FIGURE 3. 2. Orlglnal dispersal of wap1t1 in the Red Deer-
Panther-Clearwater region, as proposed
by this study.
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were experienced by the animals, but, because of low -

euitab1lity, have not been conslstently VlSlted since (Baker
¥

‘ 1982) The concept of "famlllarqzjea" is 31milar to the

concept of "lifetime range" proposed by Jewell (1966) as "the

total area with which an animal has become familiar, including

seasoha} home ranges, excursions for mating, and routes of
. ‘ . ! , . 4 .

o N Lo s .
movement" .- -

‘v‘,
In the study area, exploratory and/or dispersal movements
may have gradoally led to the establishment of fairly

separated familiar areas. The apparent inter-mingling between

‘herds inhabiting different watersheds (Appéhdii B) and the

occasional shift ofaanimale from one herd to the other, may

reflect a continuing process of extension of the familiar area
" of the 1nd1v1duals 1nvoh~eds. The summer movements of herds

_from summer ranges oo€51de Banff National Park to summer

ranges in the Park follow1ng human dlsturbance (Appendlx B),

suggest that at least some wapiti are. famlllar w1th a region

's1gn1f1cantly larger'than the one they are 1nhab1t1ng.

3.4.4. Adaptive sighiticance of migratory patterne

Ths sxgnlflcance of mlgratory behaviour in wapiti has
been related to a large array of biotic and physical
enyrronmental features.‘ In the Panther-Red Deer-Clearwater
reaion,,the presence of‘vwapiti on seasonal v'r‘?.ges coincided
with a pe:iod‘of higthuality forage (Chapter-4)x However,

despite numerouslapparent benefits; migratory behaviour is



””neiﬁher,a pattern preaent in all wapiti populations nbr,
lwith%p the ‘same populatlon, in every individual. In the study
;region. a very secretive and small herd (5- 15 ind1v1duals)
:ema1ned on its winter range throughout the year. The spring-
suhmé: mo&éments of é larger herd away from its widten.rgnge
J,ioﬁgo immediately édjacent high elevation ranges, énd then |
“ toQafa digtant regions{ was due to human disturbance (Appendix
B). .It‘is reasonable to §ssume that the herd Qould have
remained on winter range of in its immediate vicinity if it
Mhad'not~beenvhara93ed. It‘isvknown that migratory patterns
| ¢an‘be determinéd’and.shaped by human disturbance (Altmann
1956, Harper et al. 1967, Flook 1970). It is also worth
inoting that 25 km east of the Ya Ha Tinda Ranch<wi;1er‘range,
outside the front f;nges of the Rpgky Mountains, a herd of
some 50 individuals ére year round inhabitants of a region of
foresﬁed hills ihterspersed with open slopes, muskegs and
‘small{ graSsy méadows. The herd originated from 10 animals
captured_in Jasper National Park-%nd-reledsed in the area in
1972-73. . Even hough:these animals were ofiginally-part‘of.a_
migratbry ébpul tioh, they did not retain their migratory
habits. Whiie‘two animals éravelled west and joined the main
»migratory;Red Deer River herd, others that survived poaching
and native hunting, successfully adjustedkéo the local

seasonal environment.



3.5 Conclusions
»
. Based on the behav1our of wapit1 in the study reg1on and

on the exlsting knowledge of wap1t1 mlgratory habits, I see fg

M

little ev1dence to suggest that thelmlgratory'gehav1our of

wapiti‘is aﬂ'adaptation.\ Rather, it can be, seen as expresSion
: ' i
of a behavioural pattern that can vary from local sh1ft in

B

habitat use, toglong range movements. It appears to be an .
adaptlve”;trategy that allows eath individual or group to
choose among different alteﬁnatives, in order to Qariously
adﬁust to environmental con@itions, as,detetmined by

physiology and as shaped, tﬁrough_social commgnicatiqn, by

learning and experience. 5 /,//’f\
g - ‘ ’ ‘ o

e,

g
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;4. FORAGE SELECTION

4.1. Introduction

4.1.1. Diet composition

' Tﬁréughout North Amefica, Qapiti exhibit a wide variety .
of‘foodlhabits aﬁd feéding behaviours. In a review of wapiti
dﬁétgj Nelson and Leege (1982) listed 11l shrub and tree
speciés;:?G grass and grasslike plant species and 142 forb,
fern and lichen species.."pf these, 72 shHrubs and trees, 66 .
grasses and gramglike planés and 96 forbs, ferns and lichens
were considéred "valqable"‘or'"highly valuable" forage plants
based on whether they-made ub}a major part of the diet or’
whether theyfwefe actively soﬁght by the animalé.

Altough wapiti4pfefer herbaceous plants to shrbbs (Harper

et al. 1967, Nelson and Leegq,i9%é? forage' selectlon appeAﬁs

to be largely dictated by foradge 3va11ab111ty, as determined

‘by local environmental conditions. Hence, a plant species

that is preferred in one area may not be selected on other

ranges that support higher quality forage. The diverse diets
that wapiti exhibit throughout their range reflect their

capacity to adjust‘to‘and succesfully reproduce in markedly
different environments, from climax shrublands in Alaska ‘;

(Batchelor 1965) to dry chaparﬁ;ls in Arizona (Bryangq'Pd

Maser 1982) to rainy coastal forests in California (Harper et~

al. 1967). This adaptability can be ultimately related tp the

48
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\'wﬁwaplti d1ge‘t1Ve system'i Based on dlgestive anatomy and on

R 4 l 2. Forage quallty

s : : 4

: w

“"dlstlngulsh them from browsers (concentrate selectors) and ‘

lgrazere,(roﬁghage feeders) (Hoffman 1973, 1988) : Mlxed B

_s”feeders can consume varlous forage types (grasses, browse,w
nf*[forbs) dependlng on seasonal quallty and avallablllty. Thexr‘

w“_rumen structure retalns flbrous forage for longer pérlods

'Y

-fcan change 1n response to diet quallty (Hoffman 1985)

) oo O . o -
43.. - B . . ! - ’
. . -

»

d Forage qualltysrefers to the nutr1t10nal content oﬁ

. ¢

5l.forage relatlve to an1mal requlrements for malntenance, growth

'Pand reproductlon (D1etz 1970, Nelson and Leege 1982)

S

Nutrlent content varles among forage spec1es, and is affected

by numerous edaphlc and cllmatlc factors such as s01l depth, o

“l¢d1et compositlon, wap1t1 are classlfied as mlxed feéders, to‘ ‘

E(Hoffman 1973), whlle the absorptlve eplthellum of the rumen:f-uh

e

compos1t10n, mo1sture content, slope and aspect, env1ronmental. .

temperature, dayllght, and prec1p1ta-\on (Oelberg~l956,"

Laycock and Prlce 1970 Cook 1972) Forage quallty also

vivarles w1th plant phenology.; Most spe01es are hlgh 1n

“‘»nutrlents dur1ng the early stages of growth but decrease 1n

,,‘, .

| nutrltlonal value ‘as they mature (Cook 1972 Dletz 1970,}f'

o a

LA

4 l. 3. The nutrltlonal s1gn1f1cance of mlgratlons RS

The nutrltlonal 51gn1f1cance of seasonal mlgratlons has



o -

been the subject of speculatlon. ‘It 1s known that plants from
‘ .

'alplne tUndra have a hlgh nutr1ent _ due to the1r rapld

"}‘growth and compressed phenologlcal'{l (Bllss 1962, Kleln

.;“1965, Chapln et al. 1975 Johnston,et al. 1968) Klein (1970)

‘lestlmated ‘a delay of 3-4 days - in- the onset of plant growth in’
:sprlng for each 100 to 130‘m 1ncrease in altltude. The g f“««'
4nutr1t10nal advantage for blghorn sheep and deer to forage onsﬂ
gdh1gh elevatlon ranges has been suggested by several authors p‘ |
ﬁ(Kleln 1965, 1970 Hebert 1973,»Shackelton 1973 Oosenbrug and
;Theberge 1980, Hamr 1984) In red deer, mlgratory females
";galned more welght ‘than sedentary anlmals of the same
:populatlon (Langvatn and Albon 1986) Gelst (1982)
‘lhypotheslzed that wapltl, as a“ northern spec1es adapted towv.
: iexplo1t areas of hlgh vegetatlonal product1v1ty, should follow
;shlftlng llnes Qf plant growth and mlgrate to alplne hab1 ats r
'to max1m1ze energy 1ntake and hence, reproductlve fltness |

Th1s chapter examlned seasonal food hablts of wap1t1 in
N
(

/

o relatlon to changes in forage quallty of three dlstlnct S

?seasonal ranges.

4.2. Methods. . i
Dlet compos1t10n was determlned through the
R t

"tldent1f1cat10n of plant cut1cular fragments in comp051te fetal

“samples (Hansen et al._l973, Todd and Hansen 1973) Every

month, 20 samples of fregh wapktu pellets were randomly

.»r . S . . .;‘,._..""45. ; !



nnnnnn

“collected,;oven-dried at 55° c for 48 uﬂ and pooled 1n one

.‘composlte monthly sample. Plant fragments were 1dent1f1ed ané

@

"_enumerated by the CQm9031tmon Ana1y31s Laboratory, Colorado

[ 4

. . ‘State Un1vers1ty.: R S ~; -
;The;febal\fragment aﬁalysis.teghnique/has several
"limitations.(Putman 1984). lefergntlal dlgestlon of forage

5.

;types may - result in fecal fragment composttlons where more

idlgestlble spec1es (e g- forbs*in‘summer)‘are e

iy :underrepresented.; However, the. cutlcle 1s con81dered
R "

'Vlndlgestlble although fragments may become more dlff1cult to
dlscern. In thls study, the dlet cOmp051t10n of wap1t1, as,_
nestlmated through fecal analy31s, is con31stent with hab1tat

Autlllzatlon pattgrns, forage avallab111ty and with d1rect'

‘observatlon of%anlmals feed1ng-> Thls suggests that the’

, ¥
results represent a rellable estlmate ofvthe-food‘habrts of

I AR A SRR R
‘wap1t1 in. the reg1on.; L '_ - SRR e e
_ DR ‘ ‘ e SRR o

e Range quallty.was assessed'by collectlng compos1te forage o

.'isamples from seasonal ranges. Sample&@%bre obtalhed by
. . - o e o N ,u' h
;“ cllpplng standlﬁz forage 2 om above the ground from 10

i, : L

*raddomly d1str1buted 20 X 50 cm. plots. Composxte range ‘0 .
Q .

-

collect1ons were cons1dered adequate for thls study, as an
wefflclent technlque to asseSs'overall range quallty 1n areas
w1th homogeneous plant comp051tlon when no prlor 1nformatlon

on food hab1ts 1s avallable (Morgant1n1 an Hudson 1985).

wlllow samples con81sted of current annuaf:;rowth.« - _7;“



Collectlons on alpine summer ranges were restricted to snow

.

’free months, July-September. The sampLes were drled and crude’

"‘proteln content (Kjeldahl N X 6, 25) ‘was determlned uslng the

‘macro-KJeldahl technlque (A 0. A c. 1965) In V1tro d1gest1b1e _

dry matter (IVDDM) determ1nat1bn followed Tllley and Terry ’
(1963) and Mlnson and McLeod (1972), as mod1f1ed by Morgant1n1
‘and . Hudson (1985) Rumen 1noculum was obtalned from a
'”“flstulated wap1t1 steer _maintained on a diet of pelleted f
aspen—barley concentraé/; chopped alfalfa, and browse.' The |
an1mal had ad 11b1tum access to a tame grass pasture.. |

' Fecal proteln content was adopted as’ a crude index of

d1et quallty (Lambourne and Reardon 1963, Cordova 1977, Mould

: and Robblns 1983 Renecker and Hudson 1985) ) Fecal llgnln was -

used as a supplementary measure because it reflects

of woody mater1al in the d1et (Van Soest 1982) Ever

twenty fresh fecal samples were collected and frozen before

they were oven—drled at 55 o4 for 48 hours."For analy51s,
. - ' L

comp051te samples were prepared by taklng approxlmately‘5 gm:;:ﬁ~

Te— et

of materlal from each of f1ve orlglnal samples.j Fecal”crdde

A 0. A c. 1965) Permanganate llgnfn ‘was determznedéacco ding

.o Van Soest (1976) T ’"Afk;‘v\"

z".» ,.‘~
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& 4 3 l. Diets
AT .

'4‘1nter ranges,,grasses made up 89.9'% of the dlet. :

~{Rough fescue (Festuca scabrella) was the domlnant grass

»wsPec1es. On 1ntermed1ate ranges (Chapter*B), the contrlbutlon
. . ‘1(
“of grasses decreased to 70.6 %, ‘and browszng 1ncreased from

]

3 7=to 18. gg% On summer ranges, wap1t1 d1et shifted from
‘grasses tq

rubs. The contrlbutlon of w1llow 1ncreased from
',10 5 ;o 88 6%, whereas grasses and forbs"ccounted for only
,'7 1% of the’ dlet. S;nce anlmals were largely observed feedlng

'on al@lne tundra, 1t must be assumed that they were "brows1ng"

B ok

on low‘grow1ng spec1es, such as arctic and snow w1llow, ﬁhat .

* S e o
o . - e, ...lr..,, e = et . Ry
N

'were &bry,abundant in the reglon.‘ . - . ;b?"
‘ : L
In fall, after mov1ng to lower elevatlon 1ntermed1ate %
r(ﬁ

'ranges, wap1t1 returned to a'grass-domlnated dlet.' Brow51ng
"»defreased to ‘9. 7% and mostly occu;red on wolf-wlllow

°(Eleagnus commutata) ’ S ‘ SRS

égglty T

-t

'herb ééous plants (Table 4. 2) from w1nter and 1ntermed1ate

."\
LR

4;3.2#%Forage

»

";ranges:were not slgnlflcantly (P>O 05) dlfferent. In June, oy

t;however, when Wapltl were on 1ntermed1ate ranges, forage from» S g,

.
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these ranges ‘had a significantly hlgher protexn content

(P<0.0003) and dry matter digestibility (P<0.005) than that.: .

E S

found at the same t1me on winter: ﬂ.nges. At the time, ‘summer i

ranégggwere largely unavailable dué to extensive snowdrifts o
[ ‘ : ,

.
-

and late snow melt. . . - s ,
L0 . , ,
In July, while forage crude prote;n from both winter and -

1ntermed1ate ranges“decreased w1th advanc1ng maturlty, the

v
4

'vegetatlon on summer ranges was 1n full seasonal growth.
Crude. protein contéht of herbaceous plants was higher than on
1ntermed1ate and w1nter/ranges. However, no 51gn1f1cant

change in dlgest1b1l1ty values between 1ntermed1ate and .summer

ranges was recorded.
FromﬁAugust to October, protein content of alplne forages

“:1ntermed1ate

ranges. In the autumn, crude proteln content and

digestib1l1ty< ‘herbaceous plants on 1nteqmed1ate ranges was

",

higher than that on winter-ranges.

: Throughout the year on all seasonal ranges, crude prote1n‘

of w1llow species (Table 4. 3) was cons1stentiy hlgher than
that of herbaceous plants. In contrast, In z&tgg

f.
d1gest1b111ty was con51stent1y lower, ranglng from a w1nter
low of 47.7 % ‘on winter ranges to 63.4 % in Julylon summer

Crangesu

f‘4 3&3 Fecal:undlces e -

Fecal crude proteln followed a seasonal- cy parallel to .
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that observed in forage protein from seasonal ranges (Figure

4.1). During both years of study. fecal protein from October

to May ranged between 8.06 and 10. 94 §. In summer, when '

t

e

‘,wapltl were on alplne ranges, it rose to over 22 g, sharply B

,ccntent of thexr diet (F1gure 4.2).

decrea51ng afterwards. " Total nltrogen content of wapiti feces
was cor-related»(r2 «.90; P<0. 001) w1th the estlmated n1trogen

.

Fecal llgnln content was found to be hlghly correlated

w1th the amount of browse in the diet (Flgure 4, 3) In 1977,

\

,fecal llgnln ranged from an average of 13.5 % (+ 1 1) in

w1nter to '21.5 % (+ .20) in summer, and, in 1978, from 14.5 3

(+ .401.to 24.5 (+ .3). -

Seasonal fluctuatlons in fecal llgnln content paralleled

. changes in dletary browse content ®nd were opposite to changes

4.4, Discussion

.1n fecal ash content (Flgure 4.4).

.
-

f4 411. Diet quality

. The seasonal cycle of forage quality on seasonal ranges

N jreflects the natural cycle of plant phenology, i.e. a sharp

-~decl ne ‘in prOteln and dlgest1b111ty after the earlyigrowth

\.)

stages (Moen 1973) " Crude proteln content of fora ecies

%ghg% by -
Johns On and‘Bezeau (1962), Johnston et al. (l98§) and Hebert
A I3 . ' .'I iﬁ' ,

1n the study reglon are cons1stent thh data pres




o

57

*SHTIM] pUR SBARST yyx (ATUO SOARST 4y {ATUO SHTMI 4
S0°0>d 3e jusisjjip ATjueoizyiubis aae

muwquH ucwumuuav Kq psMoT1ol Mol ® UTy3IM 1232ueared v 103] sanTeA
mous: desap 03 anp manammmvom jou sabuey -,

- X N #

.B€E*0 S°LS SP'0 ©9°6 . TO°Z T1°SS 09°0 48°L SE'F ¥°SS 06°C ©6°6 4°-AON-'3das

LTI°T 8°T9 08°0 98°9T GE°0 T°09 - 0T°0 A8°ST . €¥'T 6°T9 00°T BT'€1 xx°-bnv-ATnr

- .. . - 66°T L°LS ¥0°0 46°LT  90°C S°T19 OL'0 ®b°6T xxxounp
ki C s . N B . . . ) .
A - €o"T aL'ey . 0Z°0 99°8 - €6°0 ®6°CZS  €0°0 ©9'6 - xxxKER
- ' = . 9g*0 T'6¥ O0E°0 0°8  €I'T T°1S 80°0 8°8 x-1dy--0a3q
es X os X @s . X | es x  @os X . @s X
Wadaar dd . Wadal S to WAdAT dd

abuex muMMvmswmucH , abuex 123juIM

L

s RBURT a3WWRG T

: ,.mnma I9quedad- nhma Kxenuzp .wwmcmu Teuosess
wox3 sbim3 pue mm>m®~ MOTTIM JO WAJAI pue 3us3uod camuOHQ mc:uo RULEEEE | .m ¥ manma

-



FIGURE 4.1,‘Crude protein in forage and‘feces
from different seasonal ranges »
in the Red Deer-Panther-Clearwater region

along the east slopes of the Rocky Mountains
(1977-1978). .
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Cid

estimated nitrogen contfent of diet
> of wapiti in the Red Dewg-Panther-Clearwater
. region along the east slopes of the Rocky
Mountains (1977-1978).

FIGURE 4.2. Relationship between f;:il nitrogen and

©



K|
[
L
, .
e f 3
17,
.
: i g
. .
e
-

A

-

al

Fec¢
i .-f"‘(h

ntent, (%)

nitrogen: co
f‘ o Y

© g

f

.8854X +.9232
A 4=.90
i » ~ SEb =.0743

<
nu

B
P N T T T —

T L 2 3 4 3
- Estimated dietary nitrogen content

2



A
B

NERCER

... JBIGURE 4.3. Relationship bgtween fecal’'lignin and
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‘Fecal ,J.i‘gni;;;;} fecal _as,:h, and ‘browse dietary .
- component .6f wapiti in the Red Deer-Panther-

- ..Chearwater region-along the east slopes
of the Rocky Mountains.. (%7}-"\19‘78) .
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Withm the Panther, Red Deer and Clearwater reglons, then
t1m1ng of wapltJ. use of 1ntermed1ate (June) and surhmer (July)
ranges comc1ded w1th a perlod of hlgher forage qual1ty 1r]
~those areas. B v o

In wlnter, rough fescue\ made up a 1arge portlon ot' the
'g dlet. However, despJ.te 1ts hlgh~ dugestlblllty,c rOugh fescues
\15 a poor ﬂ‘s‘c‘)urce of nltrogen. Crude proteln content vat a

. weathered stage ranges frOm 2 6% (Morgtlm and Hudson 1985)*

R
9. . - .

.2 % (Johnsts-Sn and Bezeau 1962) Dletary proteln

,"i-r,.

remehtsﬁlfor wa%tl /1n w1nter are- belleved to range . ‘4;3_‘1_

' between 5% and 7% (HobBg, et al 1981, Nelson and Leege 19&)

.4 Crude proteln conterit.(?f*sﬂﬁ of compbsl e Pange samples \
»collected during thlwtudy a,vera’gefl 3@ (+ 0 19) onc . v
| 1ntermed1ate rangps in October and ovembe‘i: and 3% (+ ONO3)\

.on w1nter ranges from December to Aprll.,- N1trogen 3 ;\. ‘ | "
. 'N : requlrements may be pargmally met by nltrogen recycll‘hg, by B

select1ve foraglng for plant parts with a h1gher n1trogen

‘, B2

3 tent or by an 1ncreas’e in dry matter 1ntake (Nelson and

-

‘ Lége 1982) Nonétheless, thls study 1ndlcates that wathl '

\ . "

1nhab1t1ng}o)z2ta1n reglonslf west-central Alberta llkely -
qtré

foraTge nltrogen’for seven montn—s%ﬂ the year.

m—— ‘.

Nelson and Leege (1982) est1mated that forage crude

"_‘proteln conce ratlons requlred by an adult wapiti® cow in '
-sprmg and summer for malntenance and 1actatlo(x/‘f:ould 1hcreqse

r

i ‘from 5 % in May to@ % in August. Dur:.r;g this. study, wapltz, '

.



P
o

"'

by grazing first -on 1ntermediate ranges and then On alplne

1

%

‘ (f)’

13% crude proteln. tﬁh’w ; . B
4£hru'

" e fh' The . 1mportance of

been reported by Hash’ (1973) 1n Idaho and Bohne (1974) in
Montana. - During thls qtudy, wap1t1 on alp‘”,ﬁ;"x \ shlfted

to a browse dom1nated~d1et. Fecal

s

_ 'ijor 1ncrease’
PA'
hof fecal llgnln content and

sand Nel 19%) tn browsing is

also 1nd1cated by the

A {
e

3

¥ TR ! . .' -w . ' . ’ .
There 1s llmlted L‘f mabdon on thé ﬁutritional quality

‘ of alplne W1llows.‘ In arct1c env1ronments, the cell solubles

1.

of some W1llow spec1es (Sarlx arctlca, Sallx lanata, Salix

gulcra) arevcomparable to- those d"A\
(70-80%) (Person et al.\l980) Ipn‘pls study, whlle alplne
w1llows (arcttc and Snow w1%ipw) had a 51gn1f1cantly h1gher

’ Acrude proteln content than grasses, th'y were 1ess dlgestlble,

ghe lo szro dlgestabllrty could reflect/the lack of
_ %@é— ; '
adaptat1on of the ’ rumen 1noculum as shown by Person et al,

(1980) ‘ In thelr study, 1noculum from tame relndeer resulted

in 52 6% dlgestlblllty as com;ared to: 71 5% for’ carLboO
N 1hoculum obta:ned fron‘éree ranglng anlmalsQ The dlfferenqe
was relateds a d1ffe¥ent di‘etary reglme., The concentratlon
~_ b.of secondary metabolltes,-whlch varles among blaht séec1es"
. PR A S o . :

ranges, hag'access for three months to forage contalnlng ower

the summer dlet oﬁ‘wapltlgh?s

X

ﬁ's and grass—dlke plants

-
o

-~

.



ier@b@:.»iOn AWhlte and Trudell 1980) zﬁﬁ ;f TN 'Mfw »

’;wﬁ v j3 During thls study, fecal llgnln‘was 31gn1f1cantly hlghd"

nisummer than ‘in’ w1nter., ngher fecal lignln 1n summ:f

'.dngstlblllty (Van Soest 194.5 However, through the- early ‘~g%
‘stages ofuplant‘gtowth 11gn1n only partlally reduces ,the "
et al 1981)

of ﬁorage

fbreakdown and stimulating rumlnatlon (Meré%ns b973 Ulyatt et .

- B

al 1986, Renecker 1987) Wapltﬁ,rgs mlxed feeders, can:?

adjust to cha%i:s 1n forage quallty depen ng dn -lbi‘ .
} £
env1ronmental condltlons (Hoffmann 1985) ﬁ‘al ranges,
- s SRR
.”-by shlftgfg thelr d1et to w1lldw laqyes and current year
4 . & g@ ‘ ™

v¢twigs, wapltl ‘appear to select qu a d1et ofZ high’ drufe"

prote1n content. ~-The eventual decrease ;n dlgeStibi]Eky may"u

LA ‘ : g
be’ compensated b "’reasedilntake and rate’ of passage.
N : 3
Ay Ly
A 4 2. Fecal n trogen o éﬁ _.QQ/ .
¥ The relat1 [ between fecal n1trogen COntent and

Y

i

a 04 ’ . -
N W
P a

_thf fegre551on coeff1c1ent

jjf?Robb1ns (%983) Ip th1s study, ]
. / R c-;;‘r:,/,'
between feqal nltrOgen and est1mated dlet“nltrogen (browse and
TR W SN ~

herbaceous plant tomponénts) dlffered markegly from"hat

3

Canen S . , » b A
B R / St e R 2% - f,"a»
. B : PR .



'1,«

wﬁ‘ *Re &/ ‘é:\!cé

' browsers. * The 1ow n1trogen Q'Ptent of the’ waﬁlti diet on

"_‘_\ e J

L . i a . ; ‘* ‘ ! . ‘).‘, .
y Mould and Robbins (1981) foNg ‘3;;5* The, E

o
_‘prediction qg dietary gztrogen from fecal.n1%¥ogen by using

hthe Mould and Robbins (1981) equatlon ylel s unréallstlc

vs1 _\of d?et crude.protq‘n cbn‘

o

_ively._ The regres51on ,

‘ d'ln July 1977 and 1978, respk

§&oﬁﬁ Hudson (1985) for moose, and i ’may Indlcate,

NP 3 s

"i és suggested by these authors, a hlgh 1evel dfﬁéhtal f cal

. * &

nntrogen and of metabollc fecal nltrog%n ﬁMFN) excfetlgn forv

wlnter ranges, and the hlgh level - of hrow51ng in the summer,

tLOn. In wlnter, a large component of

, ‘ °
rogen may be of metabollc orlgin, whlle in the

+

support thls sugf'd

. summer MFN may be complemented by undlgested dletary nltrogen.

4 4.3. Adapt1ve s1gn1f1cance of dietary changes

L

Ll

D\
Ungulates 11v1ng 1n\northern env1ronments depend on

.....

growth and to compensate for nutrltbonally 1nadequate ter

: d;et. Welght loss durlng the w1nter can ultxmately determinefl

’ . ) {z»’
3iva}\and reproductlve success (Thorne 1976, Whlte 1983)

, ence, herblvores “should“ adopt a feedlng “strataﬁy“ whlch .
' B L ] .
S wWill' maximize . summer growth (Geist 1982) Lo

.

In the study reglon, wapatl llkely face 1nadequate forage:

i prdteln content for seven months of the year. In the— ,

-

¢

Y]

N ‘F.J .u“‘*ﬂ»@o“‘ \J»" e

5

se.

o
!ummer forage of hlgh nutrltlonal quallty gor reproductlon and :

’4,';

N

A

/remalnlng four td‘flve months, the an;mals m St engage in the o



A
L
~
-

following energy-demandlng activitiesx oompletion of - B

‘ gestation, calving,- lactatlon, replacement of body reserves,

weight galn and breedlng. The beneflts of*fol%ow1ng early

’.".lplant gréw that has the hlghest nutrlent tongent, appe“

QW,"‘FVer, it is also p0851ble that: thgk"mmals move

¥ !kngee,for other reasons (such " as insect. : ‘if iﬁ

R Al ] '

_rgpec1f1p coﬂpetltlon, learned behav1our,

’

wmﬁ**@ke f, aa? that‘?ﬁe nbtf1t1fﬁ2& beneflts ann totally or'

nc1denta1. In sdch a case, the fact that -+ . 5

:*r“‘e-adapted behav1our, 1nstead of be1ng an

doﬂ£§r%§te bd.ohulr summer; ange, forage at times in areas .of

(2

5f" lower forage quiilty than the area they just. left.~ For
y !
!hhmple,‘ln sprmng,.wapltl that\i;::;; 1n the’ Plpestone Rlver e
o LY .““' ! N
~ réglon 1h&vefto travel throﬂgh an orage ‘ot summer ranges
. ol AT o .
%Red Deer'RiVer'headwaters) where the vegetation 1s~st1L15'
SRR S W ~ R : .
§ dormant stage.» - - R ‘ ”V_n ’I .

PR

*‘Due to the absance of a s1gn1ficant number of non- o A

’_mlgratory waplti 1n the study reglon, 1 eould not assess : °

>

[

whet‘her wap1t1 sumlnermg on w1nte1§anges_or 1n ~the;1r vacinity

re entering winter in:

poorer condltlons.» However, even assumlng that non-mlgratory

were on:a’ poorer dx_“ and, hence,

;»gwapltl consumed-poorer quality summer forage, 1t is

-y w
4 A . v ' s v



questionable whether the theoretical. lowering of*reproductive _

o wouLd ba 8o signlficant as to affect the average~

\{,"

rodnctlve success of: individuals on populatlons. Only in %

, of :long" range miaratlons be
o L L4 .
' warranted and, henqe, 'would t e feedlng strategy assocfated

Wﬂx tase. ﬁould g‘e ca

;w1th mlgraqgkns be a selective trait. The exlstenah ¢f an
apparently healthy, non-mlgratory wapiti populatlon outs1de
the study region suggests that foraging on high elevatlon-
ranges is not necessary for malntenance, growth and
reprodgctlon._ Wapléﬁ may be able to meet nutritional .
requirements through-dlefary changes, increased 1nta§e, higher

seleetivity or digestiveaadjustmente. RN ) . '

o . ) o - ) > T A o, o
| o e, ‘ ‘ R 5
4.5. Conclusions e 3 SUREIPRE. W

[}

‘that the feedlng strategy of wap1t1 in w1nter con51sted of

¢

max1m1z1ng dlgestlble eneré§ intake (Morgant1n1 and Hudson
y “~
1985). Conversely, in summer\\!he anlmals selected for a

diet with a hlgh n1trogen c0ntent, desplte tn@ apparent 1owe;

”dry matter digestlbllfty.

i

Wap1t1 mlgrat1ons onto sprlng and summer rariges 1n the

Panther-Red Deer Clearwater reglon in west-central Alberta
. . - b

c01nC1ded with peridds-of hlgh quallty forage. -

~ Notwithstanding the nutritional benefits, ‘it cannot, be

“concluded ffom this study that foraging on distant summer’

‘,. ’ L . N .
A

\
v
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‘ranges is an adaptation to seasonal environments.
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“1 1> \Habitat select1on and adaptatlon S ;is’ 'lﬂy R

Hab1tat selectlon by ungulares 1s 2 cbmplex behav1oural

.

'ﬂresponse to physlcal and blOth féatures of ‘their env1ronment."L

| - - [ \ o
. Heredlty plays a rple xn\dlctatlng habit prefenceshg-
~(Wecker 1964) There 1s evldence thaﬂ learnlng,,experlence
SO - IV : J . :
and cultural transmlsSlon are also 1ﬁborta_t'(Anderseﬁ 1973

’ “s,v“'
/st/1971) Ultlmately, however habltat selectlbn 18; T

fdetermlned by the d15tr1but1on and abundance of. crit1cal
) ,
resources (Arnold 1964, Brown and Orlans 1970)
/ ; ’
Elsenberg and Lockart (1972) noted that "...1n gengral

i“\,an ungulate spec1es has two mé%or problems. to feed 1tself and

‘;1n an adaptlve complex QLeuthold 1977) o£ whlch habitat

. / -
to avold belng fed upon“ To cope w1th these ‘two ba51c

IS el

requlrements, and in. order to maximize reproductzve jltness,-~

‘behav1oural and non behavaoural character1st1cs have evolved

"selectlon is only one express1on. The d1sqr1but10n and',
;‘occupatlonal pattern/of an unguiate reflecé 1ts 51qe,;"'
'fmorphology, food hab1ts, soc1al organlzatron and antl;-
:predatory strateg Further, because aniéal env1ronment

_lrelatlonshlps aréya dynamlc process and in view of the

P plast1c1ty of_§n1mal behaviour, - env1ronment feedbacks play an'

fglmportant folé 1n shap1ng habltat selectlon of an ungulate



‘dry chaparrals in Arlzona (Bryant and Maser 1982) to ralny

"and seasonal dlfferences (Houston 1982), ‘and sex related )

A‘“(edge effect) ‘has af%o been noted (skovlln 1982) -

habitats (Allee gg_gl. 1949) In contrast, wapltl'?nzr
“creatures of forests, transitional ioneé, and open meadows.
‘In. some regronsfiwapiti use every vegetation type p%esent &

,(Houston 1982),,in‘otHErthabitat_selection“reflects’seasonal

. species, | " SR T '-
A a o ." € . ) . R |l '. *’A\. | v .
5:1.2. Habltat selectlon in wap1t4 L O e

: v - ) L N
Wap1t1 are found 1n a wlde varlety of env1ronments, - e

»ranglng from cllmax shrublands in Alaska. (Batchelor 1965) to a :

6.“

4

foreste an Callfornla (Harper et al. 1967) ' Reglonal, yearly 4

\\ ‘-\ﬁ'

.3

', dlfferences (Peek and Lovaas 1968, Flook 3970, Frankl1n and
= L1eb 1979) in habltat use. are known. An apparent preference

,Hfor the tran51tlon zone (ecotone) between forest and nonforest

v

. communltles, related to the closenessrofehldlng cover'and to

"‘<the~abundance‘of a ‘tich and diverse‘fOrage,species composition

3ﬁj* From these flndlngs, stems the current definition of

\ ’ i,

udwap1t1 as an écotone spec1es (Gelst 1982 Skovlln 1982), and
\JHNZas such 1t 1s "expﬂﬁ%ed" to be hlghly opportunlstlc (Gélst
1982) and to exlblt flexrblllty in habltat selectlon (Gates

‘and HuGSOn 1981) However, wha\\characterlzes an ecotone

spec1es 1s its adaptatlon to, ang dependency upon, the b10t1c

and physmal features of transition zones between dlfferent ‘ ’

]habitatnaVailability‘(Marcum-1975[ ﬁenner»1977);~‘Whereas in

LA ’ : rain



T

some ragions the speczes is assoclatsd with a hlgh level*oi

h habitat diver31ty, in others it uses extenslve and well-‘

deflned vegetatlonal unlts for speciflc act1v1t1es. N : 4.

The diverse hab1tat use patternS‘indlcate opportunistic

behav1our, and flexlqlllty in. habltat selectlon. Instead. of a .

(4

;spec1allzed adaptatlon to the llmlted ‘ecotone env1ronment,

o

ﬂgthese characterlstlcs are typlcal of acologlcal generallsts.

“hpostglac1al northern blomes.(Gerst 1982).

They suggest evolutlon in, and adaptatlon to, unoccup1ed,.

temporally hetereogeneous env1ronments (Lev1ns 1968), such as.

- %
'Several attempts to'identify specific determinants of -

. habitat selection have beeﬁnmade. Forage ava11ab111ty .

(Franklin et’ al. 1975). and/or quality (Hanley 1982), Weather L
) AT

condltlons (Beall 1974), presence and dlstance frOm escape

'_cover,,and human act1v1t1es (Ward et al. 1973 Morgant1n1 and

. LB
Hudson 1979), have &all beén reported. However, 1n€fract10ns

-

invironmental-features ?indiVidual

between biotic.and ph

.dlfferences, and the ab111ty of wap1t1 to adjust to local .

conditions, have 1mpeded the identification of clear cause-

effect relatlonshlps.‘%ff

| This study does.ngtuassess the relative importance of
env1ronmental determlnants of habltat selectlon by wap1t1 as
attempted by nujperous authors (Beall 1974, Leege and chkey

11977 Gates and Hudson 198i) 'In view of the ‘large number of

potentlal b10t1c and phy51cal environmental features,'5uch a
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D e _ . _ .

R ; .
study in the PQnther-Red Deer-Clearwater reglon would have

,prov1ded only SLte-spec1f1c knowledge wlthout furthering our
. \ ,
ﬂunderstano1ng of the evolutlonary slgnlflcance.of hab1tat

,4'

. selection; Instead, I have chosen to descrlbe seasonal and
Asex-related habltat selectlon patterns in the study. reglon in
'an attempt to asseSS whether they can- be 1nterpreted as

adaptatlons to northern env1ronments.

5.2. Methods

) ‘ , f\\‘
5.2.1. Habitat classification T -

?

Habitat classification was based on vegetation structure -

and plant‘compoéitjon. Following field reconnaisance of the

area, a tentative vegetation'classification was developed’
based on gross species composition.‘ The classification was
continuonsly refined throughout..the stndy'period and compered

to the detalled plant community class1f1cat1on of the reglon

;

found in Holland and Coen (1982)

Vegetation communities were grouped in 12 broed‘habitat
types (vegetation types, Table 5.1). 'To assess whether herd

size depended upon the type of cover available (Dasmann and

Taber 1956), the twelve habitat types were further grouped in

three categories: forests, shrublands and open- meadows.

5.2.2. Habitat selection

The study was based on continuous observations of wapiti

o

Kl



8 Pine’ forests |

*

-9 gecidtnds forests m'lt.—lgver
.10 Riverine habitats Mont.-lower
| 11 Shrublands

12 Grasslands

subalpine

Mtane—lwer—upper 1,500~1,900

—..subalpine .

Mont.~lower subalp. 1,500-1,750

subalp. 1,500-1,650

subalp. 1,500~1, 700

Mont ~lower subalp. 1,500~1,650

C6,C18,C19 ¢

Cl16,C17,C22
C32,06,51,53
S1,53,89,510

* Representative. vegetatlon “types

by Holland and Coen 1982 -

from the classification

+ '.
Table 5'1. The-12 major habitat types identified ir the study area
J'lablta; type - Ecoregion ' Elevation  Repr.veg. types*
1 Alpine tundra ‘Alpine 2,300-2,500 14,L5,L7,Hl,H2
2 Koumholz Upper subalp. ~© 2,000-2,300 O19
o alpine ' : »
. 3° Shrubland Upper, subalpme 2,000~2,300 84,58

: . A _ '

4 Avalanche slopes M—um. fsubalp. ‘1,900-‘2,100 $2,810

B ' A ’ .

5 Open 'forests Upper subalpme\ 1,900~2,200 * 014,018

6 Grassland slopes Lower-upp- subalp, 1,600-2,000 H5,H14

7 Spruce forests Montane-lower-upper 1,500—2,006 €37,03,017
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.movements and distribution between Dec‘mber 1976 end November -

\ L]

A N ot . . P . )
m1979. . o Ly
Every. month, fifteén days were spent in the field. Field’e.
‘ work con81sted of locatlng 1ndividual anlmals ot herds, and of -

I a
rgcordlng their mqvements and hab1tat Selectlon for as lomg as

possible.- When wapltl went 1nto forests, observatlons were

+

‘ contlnued'from high vantage p01nts, on surroundzng hills or

mbuntain ridges.

Monitoring habitat selection w¥s restricted to day-light
‘hours. However, observatioh of -the same indiyiduals sometimes
extended over several days, when the same animals were located

again the followin morning. Physical characteristics, the
e

presence of collar

-

animals (Chapter 3), or. herd structure

helped in 1dent1fy1ng individuals and herds. f;w.
¢

The ¥ield techmque adopted to assess habitat selection
Y'51gn1f1cantly reduces the otherwise commor b1as of observ1ng

more anlmals in open habxtats only because that isi where they

» . -

are more visible.

\;\;\\\\ ' V' N §

5,3. Results. -~

T——

Diring the study, 605 observations were recorded; a

cumulative total number of 14,758 animals were counted."

5.3. l. Eabitat uSe

Wap1t1 used to some extent all the habitat types present
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in the rbgion. However, .a clear seauon!l habitat use pattern

. w;\, \ : . -
i -

is ovident (Figure 5. 1). . - ' , .-

¢

§‘In‘winte ‘ apiti were mostly found in open grassland

'meadowa (33 3%) along major river ualleys. Cbnifer-
dec1duous forestq, and low elevation shrublan¥f 57‘ argely
used for cover in areas of hlgh ‘human activity (Mordh
%udson 1979), or for egcape,. Obeervat1ons on hlgh elevation
ranges were recorded during the winter huntlng seasons (1976-
77; 1977 -78), when large herds of cows, yearlings and calves
were chased onto alpine ranges 1mmed1ately above grassland
ranges along the Red Deer Rlver. Use of south- and south-west
fac1ng grassland slopes was frequently observed along the
Clearwater_ and Panther Riwvers, but it was rarely detected
withrn the Red Deer River region.

" In spr1ng, wapiti were found on intermediate ranges in
Banff National Park (Chapter 3). Durlng this season, habitat

Y

selectlon was remarkably 31m11ar to that oyserved in winter.
;The“use,of grassland meadows 1ncreased from 33.3 to 42.5 %,
while-a small decrease Qas observed in the use of forested ¢
habitats._ Ca1v1ng occurred throughout the region and spe01f1c
dalving grounds or preferred habitats for calving were not
detected. .

| "In summer, a major shift to hlgh elevation ranges was

.

_observed " Alpine tundra, krummholz, and high elevation

‘shrublands received the most use, but wapiti were also



FIGURE 5.1. Seasqgjal habitat selection of wapiti (all sexes),
based on the distribution of group '
observations, in the Red Deer-
Panther-Clearwater region along the east
slopes of the Rocky Mountains (1977-1279).
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~associated with the rut. Wapiti were found in small herds

» "- ) ‘ ~ ; . ' .,9:.87
: - .
obsorvedm;nMfore.tgg}habitats apd low elevation grasslands.
During fall, habitat selection was not anly delérpined by

migratory md‘pments onto lower elevatidng'and changeées in

weather patterns (Chapter-3), but also by the social behaviour

(hafems) of 5-15 Qnimals, whose distribugion and movements

wer% often affected by the harem bull. Tﬁé{use of grassland

" slopes, in the upper and lower subalpine ecoregions, was

2 : . - .1
extensive. Pine forestg‘and low elevation -grasslands also J/

received heavy use. Wapiti frequently occyrred in areas wit

; a high vegetational hetereogenetty, i.e. a mosaic of small

L)
stands of open or dense pine and spruce forests, patches of

shrubland and éedée/graés meadows, generally associated with

\

small creeks and gdbrly drained sites.

&he use of pg¢rcentage group (herd) observations to assess

P

habitat use of a gregarious species such as the wapiti can be

misleading. It shows, for instance, that in the summer low

<

~ elevation grasslands (13.7%), and alpine and upper -subalpine

~

ranges (19.7%, 12.8%, 21.4%) are of similar importance td the

animals in the region. Yet, when habitat use is assessed on

the basis of the total number of animals counted, the

. percentage use of -low elevation grasslands drops to 9.7% (140

animals) (Figure 5.2). Conversély, the use of high elevation

ranges (habitats #1,2,4), increased from 53.9 % to 72.4 % (1079

- animals), clearly indicating the importance of alpine ranges

.

.

’



FIGURE 5.2.

Habitat selection of wapiti (all sexes)

in the Red Deer-Panther-Clearwater iregion

along the east slopes of the Rotky Mountains.

A comparison between seasonal habitat selection
based on the distribution of group observations
and habitat selection based on the total number

J

.of animals counted (1977-1979).
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‘E;Tgto the summer ecology of waplti..y

¥

A 31milar dffference between EerCentage dlstrlbutlon of
" ”

iigroup and of 1nd1v1duals was found in ‘the other seasons ,’f\‘ o

BEEEY g

(Flgure 5 2) /gwever,*lt was not as marked ‘as 1n the summer

_‘because of dlfferences 1n varlatlons of herd 512es.‘;

:.5 3 2. Herd sxze ‘:, | S . . | o

_". . . LT K ‘ .

The dlfference 1n Habltat use dlstrlbutlon between

percengpg ':fffp observatlons and percentage of total number

. !

- o anlmals ‘o nted reflected large varlatlons 1n herd 51ze.

A slgnlflcant dlfference (P<0 001) was found in herd

’:31ze both between the sexes and among seasons (Flgure 5. 3, e

- -

'h Table 5 2) 0verall, males were found 1n much Smaller herds r
h'than females (cows—calves-yearllngs), averaglng 1.9 anlmals
o .
30 2 anlmals per observatlon.u. ’ |
Seasonal dlfferences among males‘were due to 1»[‘ '_;.fﬁi;
Irtslgn1flcan§ly larger herd 51zes 1n sprlng than 1n fall and
"fw1nter (P<0 05), and to smaller: herd 51zes 1h the fall than in

S
" arny other season (P<O 05) However,»w1th1n each season, no

“hstatlstlcallyﬂgignlflcant dlfferencexln herd s1Zeyamong-thé;

-twelve habltats types and the threevhabitat categories} was

N

:th,found (Appendlx C)

v

Female herds were largest 1n w1nter (x = 57 8), but not

Sy

BN

'51ze among the twelve habltat types was s1gn1f1cantly

R |

'gdlfferent 1n w1nter and summer, but not 1n spr1ng and fall

N
=

-l51gn4f1cantly dlfferent among the other seasons.‘ Average herd ﬁ'h



FIGURE

«l

5.3. Herd sizes of male and female wap1t1 herds in the

“Red Deer-Panther-Clearwater region along’ the east

slopes of the Rocky Mountalns (1977 1979)
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R ‘Table 5 2. Seasonal herd si.zes in ma’les and females Wapiti R
' . in the Red Deer-Panther—Clearwater regn.on. (1977-1979)
Source ofVa‘riation SS S df MS s VF—.ratl:io' . 8ig. level . Z
& mIN Em-:crs | 2322646.34 . 4 ‘58161 58 35.252 0.0000
"\ sex - ' 62572.92 1  62572:92~  37.926 0.0000
© Season -\ 160971. 18 w3 '53657.06 ©32.522 © © 0.0000
2-FACTOR INTERACTIONS . - - oo
sex:season 35921. 84 3+ 11973.95 7.258 0.0001
WRESTDUAL ©970118.86 588  1649.86 - |
TOTAL (CORR.) ' 1238687.0 595 ¥
3 ) T : ‘
‘ Table of average herd sizes
n . /  Average ~ st. Err.
. Males - Yo 1.9la .16
_Females C . 2486 _ 30.l7b> : 2.22
Winter: /w 203 48.16a 4.73
Spring’ . 181 15.77b 1.78
Summer ' 118 13.12bc . 1.61
Fall- - %4 . f.40c 1.08
‘ S : — vl -
SEX BY SEASON ,
Males:winter = 35  2.06a .18
Males:spring = =~ 16 .- 2.87b .54
Males: summer . . " 23 - 2.30=ab .52
Males:fall ™~ o 36 © 7 1.08c .04
. Females: w1nter - 168 - 57.77d 5.44
Females:spring 1165 . 17.01le 1.92
. Females:summer : 95 15.74e == = 1.90 S .
' Ferfyles:fall © .58 11.33e  1.55 "

W1thm level of classlflcatlcn, va.lues follc»:ed by dlfferent letters
-are significantly dlfferent at P<0 05 v .



,(Appendlx C) No clear relatlon of summer herﬂﬁsizp to-

" habitat was detected, 31nce no dlfference was'found among

i S

" habitat categorles.' However, female herd 51zeé”¢n wlnter were

‘significantlyT(P<Q.02) larger in shrublands (X = 85.4),
VSmaller in forests (% ='39.7) and of intermediate sizes in
grasslandemxi = 62.%).: A _ o
5 3. 3 Sex .segregation’ | o

In view of theidlfferencevin‘herd sizes between males and
females, habitat distribution is.compared on the basiSAQﬁ

percentage of total number of anlmals counted (Flgure 5 43\

A significant dlfference in habitat selection between,the

sexes

s fo/;h for every season. "

In winter, bulls were observed mostly as 51ngle
1 d1v1duals or in small herds of two or three animals. They

were found with the same frequency in all the habitats use

.Bulls occurred on the perlphery of winter ranges used by lange

‘herds of cows, calves and yearllngs, usually further west, on
more rugged terraln.‘ Thelr habltat use 1n winter largely
reflected this wide dlstrlbutlonxktf
Out31de Banff Natlonal Park, bulls were observed lﬁ*
COniferous and deciduous\forests surrOunding the Ya Ha Tinda
Ranch and the Corners, on” the west end of Ribbon Flats and
along DogRlb Creek. W1thin the boundary of Banff National

Park, the meadows, shrublands and’ conlferous forests 1n the

d1v1de area between the. Panther and the Red Deer R1ver :
[ 3 .

,94’ I

i



" FIGURE 5.4. Seasonal habitat selection (individual
: observatlons) of bulls and cow-calf- -
yearling herds in the Red Deer-Panther-

Clearwater region along the east slopes

the Rocky Mounta1ns.,(1977 1979).

of



= AN

X =4120 P <0.00001

Uncert. coett. = 0.13

22 Bulle .

B Cov-Calves-Yearl.
FALL ¢

slopes obr. for. slop. Mr. M. ohr.

tunera’

a L
; \\‘ ’ :"a"‘,_'“b
3 a

Opee

for.
W Cowe-Calves-Yearls.
BUMMER - (July-

/
/

= 27.5" P < 00008

Uncert. coeff. = 0.09 ° .

Y

xl

Dse.

X =415 P <0.0008"

Uncert. coeftf. = 0,11

M. Opn ‘Grsss. 3pc. Pine Lol preseland fiv.

Alp. Krunm. Avel.
tundra

had.  for.

ohr.
EZBulls

for.

for.
" I Cown-Calves-Yearls.

. slop. for.

she.

slopes



-

97
.drainages received so frequent use that this area was
considered the only élearly idéntifiable byll winter range in S
the region. o ' { C oy '

/

In winter, cow-calf-yearling herds were mostly found in

open grasslands. Shrublands and forests were mostly used .
during midday as cover (see Morgantini and Hudson 1979); :
In spring, cow-calf-yearling herds showed only a marginal

i '

change in habitat selection (P»>0.05). Conversely, a
significant increase in the use of 6pen grasslahds by bulls
‘(17%,in’winter vs 65% in spring, t=5.46, P<0.0005), and an

. : ]
overall decrease in the use of forested habitats, were

v ’ - -
detected. ‘
— A majorvdﬁange in habitat selection by bulls and cows-
calves-yearlings was observed in the summer. This coincided
‘with a regional and topographicaljchange,in distribution
~ (Chapter 3). |
‘ During sumﬁsy, éll nursery herds weriff?e?d on alpine and
ugpe:fsubalpine rahges, while the ﬁse of all.éhe other
habitats was mostly restricted to small groups Qf bulls,
barren cows and yearlings. In this season, 35 % of all cow-
‘calf-ygatling observétionS*were recorded in upber subalpine
shrubiands, mostly aloné vailey floors, benchlands and cirque;
'bésins. lThirty percent were‘observedtod 0penualpinévtundra,
while "about 6 % in open, stunted Engelmann spruce forests
'(Krumﬁholz)vén the boundary of alpine'tundra; Similarly,

~

.
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bulls were fouhd on alpine tundra, in Krummholz, and in the

open foreeta in the upper subalpine. However, bulls were not

obse;ved in high elevatiOn shrublands.

\

Durlng fall,\because of the ruttlng season, the

distlnction between habitat selectlon by bulls. and by cows-

1,

: calves-yearl1ngs is questionable. 1In September and part of

Y .

October, one mature bull was always present in cbw-calf herds
and, frequently, subdom1nant and younger bulls ranged within
100-200 m from the harem herd. 1In the later part of October,

»
younger bulls were still rutting. Nonotheless, a sex

.;' »

d1fferent1al in habitat selection betweenquptember and -

' November was still evident. Cow—calf-yearllng h;rds (harem
herds) exten51vely used grassland slopes, plne forests and low
elevation grasslands,fwh1le 1nd1v1dual bulls were frequently

seen in pine forests and low elevation grasslands.

5.4. Discussion

5.4.l. Habitat selection ' | ‘ LS

In the Panther-Red Deer—Clearwater region, wap1t1 of both
sergs were commonly found in grassland habitats, on alpine
tundra or in surrounding shrubland meadows. It can}be

suggested that this habitat use pattern is biased because of

- the methodS“used in locating animals.. Clearly there is a
. higher chance of observing'wapiti“in open habitats. 'While the

"bias, inherent in field studies based Qn animal observations,



was partially addressed by the field technique (5.2. 2),‘.t may

still be present. However, heavy use of grassland mead&‘

grom open habitaes, in addition to a shift in habitat use
(Morgantini and Hudson 1979), a change in diet was also
obse:vede(Morgantini and Hudson 1985). In summer, wapiti
forage was.aiso commonly found on alpine tdndsa and high.
eleQation shrublands (Chapter 4). ‘ .o

| Habitat use. patterns ebserved in this study may reflect
“habitat availability and not habitat preference. The use 6%
open grasslands in w1nter, sPrlnq)and fall may indeed reflect
greater availability. Nonetheless, Qapltl did feed in
grasslands and that is where the hlghest quality forage is
available. This may be chance or an indication of preference.

Wap1t1 are believed to prefer open country hab1tats and

grassllke vegetation. Some authors, however, refer to them as
an "ecotone species", utilizing the transitional zone befweén
forests'and grasslands (Skovlin 1982). Within the study
region wapiti did not -behave as an ecotone species. In
winter, spring and fall, wapiti did use well defined

vegetation types. This may reflect the relatively simple



wngetational structure of the study region (Morgantini 1979,
Morgentini and Russell 1983), with well defined boundaries
between grassland, forest and shrubland communities. _And evdﬁﬁ
though, in terms of plant speciea composition, a transitional
- zone between vegetational communities can be found,'these
zones are too small in size to be of ecological significance
to a highly mobile and gregarious species.  Wapiti were
frequently observed feeding, and sometimes resting, .in the
middle of large extentions of grasslands. Frequently, forest
sand shrubland communities provided hiding cover (Morgantini
and Hudson 1979, 1985), Wapiti used the transition zone
between these communities when going from one habitat to
another, and were consistently observed to move away from the
edge of open hab1tats.~ o | ‘ . D)
During summer, wapiti we:e'observed widelylspread out
over large expanses of alpine tuqera. This habitat type is
characterized by a highly diverse mosaio of plant communities
(Holland and Cosn 1982). However, in view of the uniform
composition of summer diet (Chapter 5),‘it is questigﬁable
whether vegetational diversity of the herb layer is the factor
determining wapiti use.
In ponclusion. the selection of habitats in the panther-
Red Deer-Clearwater region is consistent with our knowledge of «
rwapitiﬁbehavioural and physiological require‘ents. Because of

the species' large body size, habitat salection is expected to
(A
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be determined more by forage constraints th:n by the thermal
environment (Bell 1971, Gates and Hudson 1981). However, the
availability of\eeeape and hiding cover may ove:gide foraging
requirements. In this study, the use of grassland meadows and
summer habitats appearl‘to reflect availability and quallty of
forage resource. The use of forests and shr%?lands seems u:@
- be largely related to the need for escape cover. It 1; w1th1n
these overall requirements thae wapiti may adjust to other
environmental factors such as insect hafassmeﬁt and water.

availability in summer, weather conditions, and inter- and

i?tra-specific interactions.

5.4.2. Sex differences in gregariousnesg :
The‘evolution of gregariousness has been explained es an
Slpredatory strategy siited to open areas (Hamllton 1971,
Jarman _1974). .

In cervids, gregariousness is' considered an adaptive
strategy, available te individuals to best respond to local
environmental‘faetors.4 Variations in herd sizes have been
related to the degrée of coverA(basmann and Tabef 1956, Peek
et al. l974)ﬂand the distribution of forage (Clutton-Brock et
al. 1982). With regard to Qapiti, Gates (1980) suggested that.
gregariousness may be seen as a feeding strategy to maximize
energy intake in periods of limited forage.availability and
quality». In large groups, wapiti may be able to spend more

time feedlng and less in watchlng out for predators. However,
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animals hdst dilperao when forage supplies are :low. Hanlay
(1982) noted that, botwcen May and October, average group size
in wapiti decreased with decreasing forage quality and‘
availability. '
\‘~;;;::/2’,ﬂﬁﬂﬂxknown that mature adult males of ungulates
!te e solltary, while females tend to be more gregarious
(Leuthold 1977), 1If each sex were considered a different
species (Trivers 1972, (lutton-Brock et al. 1982), the male.
"species" would be defined as solitary, whild the females
“species" wouid be defined as gregarious. This suggests a
strong sexual dimorphism, each sex hgving‘eviivéd different
behavioural adaptations to the same environment. Sexual

L

dimorphism can be seen as "another aspect of species

}

.pokymorphism, where "natural selection diversifies the gehe
‘pool in such a way that two... genotypes having optimal
adaptiveness in different subenvirqnmenté are produced"
(Dobzansky et al. 1977: 117). 1In this context, the degree of
gregariousness could be considered a sex—iinked adaptation.
This is consistent with Geist's hypoﬁheéis that larger herd
gsizes in females are linked to the safety of their offsprings
.(Geist 1982). Differently, reproductive success of males
depends on larée body size. Hence, male wapiti "ought" to
maximize body size by expl$1t1ng small habitat patches w1th

high quality forage (Gelst 1982). - However, the gquestion

remains as to whether the adaptation‘is a response to seasonal

v

-
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environments.

*

In thiu study, the st difference in average herd tizS\
was consistent with the expected sexual dimorphinﬁ.A Bull
herds were always small, consisting mostly of single-
individuals, whereas femgle herds were coniistently&}arge;.
"However, analysié of'habitat”preferences iﬁdicated no
significant difference in herd size, both in maleé’and
females, between different habitats in all seasons. The only
exception, i.e. a larger congregation of co@s in shrublaﬂds in
the winter, can be attripured to the configuration of the.
winter range, where wapiti tended to conéentrate in shrublands
at dawn and dusk on their movements from or to open grasélands

L4

(Morgantini and Hudson 1979). This suggests that/ ™

¥ ¥
environmental influences may be secondary dewerminants

-gregariousness. Therefore, I suggest that gregariousness in
wapiti may not be an ;da ation to environmental factors, sych
as predators and forage iSET}abITity, but it may be directly
telated to reproductive behaviour.

The reproductive behaviour of wapiti males involves
. intense fighting between competing ‘individuals. During the
rutting season, mature bulls are found as individuals, éither
isolafed, or with a female harem herd. The encounter of two
méiés results in a fight, or in energy demanding advertisemeﬁt
displays (Clutton-Brock et al. 1979). After the rut, males in

the closely-related red deer still show a lingering libido: and



to d1sp‘ay a high level of domlnance behav1our (Franklln and

+

—

G s - : o : R

Liéb 1979). el
Behav1our durlng the rut is extremely 1mportant to
Areproductlve success.” For -male. wap1t1 to aggregate follow1ng
| an actlve fightlng season would requlre a radlcal change in . 4
lvbehav1our patterns.» Slnce learnlng and tradltlonal behav1our -
v;are 1mportant.components of wap1t1 behav1oural make-up,'lt cén
be speculated that the gormatlon of male herds could be »
achleved only at the expense of 1nd1v1dual behav1oural
character1st1cs that are essent1a1 to reproduct1Ve success.
On the other hand,,female wap1t1 are’ herded durlng the"
rutt1ng season. Strong 1ndlv1duallst1c tendenc1es would
',rapldly dlsperse the harem herd, 51nce one’ lone bull could noth
~.keep the herd together and ‘at: the same tlme, be1ng 1nvolved

el

' 1n 1ntrasex domlnance behav1our. Thus, wap1t1 females show

s . 1

~gregar10us tralbs at a very essent1a1 t1me in thelr ' -
reproductlve llfe._ For females, 1t 1s 1mportant to remaln in

“the. harem,}so that the1r male offspr1ngs may share the genesl

v P *r

’_~of the strongest males, and, W1th that,,haye better chances of
' successful reproductlon. Hence, 1t seems reasonable that
*females tendency to herd together, so 1mportant durlng the
ruttlng season, should be malntauned at all other tlmes, 1f 1tn

l

',1s not otherw1se negat1ve for surv1val and offsprlng rearlng.,,

e



m' o
3£uggests that the

T4

The h&?othes1s presented he££
gredarlous hab1ts of both male and fémale wap1t1 are
essentlally a carr¥cover -of the all-lmbortant reproductlve‘
behav1our 1nto nodfzébxoductlve seasons; A§%1t1onal |

concurrlng beneflts, such as lower predatlon and better3

v

fresource exp101tatlon,‘may have played a$rolenln,the
‘ development of the sex—llnked adaptatlon, namely the
gregarlous habit. W1th1n‘each sex, the degree of -
gregarlousness of 1nd1v1dual anlmals m&? reo@gsent dn adaptive
“strategy to the local env1ronment. -9 |

" As stated elsewhere, it is notvappropriate to mare
~generali2ations on wapiti adaptive behaviour;' Ma&e herds
larger than those observed in the Panther Red Deeg—Clearwater
reglon have been hlstorlcally reported and do occur in areas ..

. Wwith high populatlon den81t1es. Nonetheless, typlcally, ‘male

’hords are still smaller ‘than female herds (Houston 1982)
B : R
75.4.3; Sek‘segregation in habitat selection -

'This study,found aiolear“df?ferenee in habitat use
between male and fémale wapiti. fThese results'are'consistent.
With our.knowledoelof distribution and habitat selection of
male and. female herds,of wap1t1 and red deer (Frankl1n and
Lieb 1979, dlutton-BroCk et al. 1982). However, this study
alsobshoWed that the sex dlfferentlal in habltat use was not

related to dlfferences in herd 51ze.

,Several authOrs have discussed_the eeological and-



’adaptlve signi 1cance of sexvsegregatlon ln northern ungulates
.(Morgantlnl and Hudson 1981, Clutton—Brock et al. 1982,
~Jak1mchuk et al. 1987) Four major hypotheses haveC%een
‘hdeveloped, and are 1dent1f1ed below here w1th the name of the
. authors who proposed them.' | | | "
5.4.3.1. ‘Shank hypothe91s d | - o ‘ R -
| o In the flrst hypothes1s, ecologlcal separatlon between
the sexes is thought to reflect dlfferences in body size and,
.therefore, dlfferent behav1oural patterns and\hab1tat
requirements. Thls hypothe51s,'wh1ch Shank (1979)<:xtens1vely
.dlscussed for blghorn sheep,‘has been applled by Gelst (1982)
L to wapltl.f In. order to 1ncrease reproductlve fltness, female
‘wapiti ought' to maxlmlze securlty (antl—predatory

: strategles) at the cost of low quallty forage, whlle males

ought' to maximlze body growth by foraglng on hlghly

e‘nutrltlous forage found in w1dely dlspersed small patches of

habltat.

' The hypothe51s seems based on three assumptlons a) male
wap1t1 select for hlgher quallty forage, b) hlgher qual1ty
~forage. is ;ound only in hab1tat pockets and not in habltats
-;used by large female herds~ c) males and females select for'

dlfferent habltats. These assumptlons are not con51stent wlth_
the results of this study and with our knowledge of wap1t1 and
red deer/foraglng behav1our.. For 1nstance, accordlng to thls
~hypothesis, after the rut and throughout the winter, exhausted

f
/

f
f
!



*

males are expected to search for pockets of high quallty
,forage, hlle females will compromlse forage ‘quality for

large herds in open habltats. However, there'is»

"dicating-that‘males in‘the.closely—related red deerr
are onva poorer winter quality-diet'than females, and that

' they compensate through hlgher forage intakes (Stalnes et al.
1982, Clutton-Brock et al. 1982). The <d1fferent| diet was

i explalned in terms of spa%ﬁal dlstr1butlon. Flook (1970)
observed that male wapiti had a greater ‘degree of tooth wear
than females, poss1bly 1nd1cat:§g higher 1ntakes or more

_coarse,.hence less dlgestlble (Van Soest 1982) forage. Wapiti

fornge quallty studles 1n the Panther-Red Deer-Clearwater

r
]

reglon show that” grass species grow1ng in the open grassland
habltats used by large herds of females are of 51gn1f1cantly
: better quallty than spec1es grow1ng in other hab1tats
.(Morgantlnl and Russell 1983, Morgant1n1 and Hudson 1985) ”ltw-m
‘R“' follows: that males,,by avoldlng open grasslands, are 11kely
4 feedlng on poorer forage than females.‘ However, ‘due to their

..

larger rumen 31ze, adult males may be more eff1c1ent in u51ng

&

farage of h1gher fiber content thaté&?uld have a lower ‘

dlgestlblllty value in smaller bodled anlmals (cows and |

cal»es) Wlth regard to habltat selectlon, Shank S - hypothes1s‘
;'assumes that males and females select for dlfferent habltat.
hHowevec, several stud1es4have falled to report a clear-cut

dlfference in habltat selectlon between the sexes (Franklin
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- :and Lieb 1979) Within the Panther-Red Deer-Clearwater
region, the results of this study showed no consistent
‘geographlcal separatlon between the two sexes. Males were’
repeatedly observed in areas occupied at an earller or later
date by-females. Hence, sex segrqgation involved only the

P dggree of ut111zat1on of the same habltats. This was

especxally ev1dent<&n spring when a significant 1ncrease 1n‘
the use of open dgrasslands by males was, observed. However,
. ' . .

these males never joined the already present female herds.

Finally, the wide range of'male habitat selection'patterns

throughout the cont1nent (Skovlln 1982) indicates that males

a are not restrlctedrto a 11m1ted set of habitat” requlrements as
“Shank s hypothe51s implies.

S. 4 3.2. Gelst-Bromely hypothesis .

The second hypothesis suggests that the segregatlon of

males from females has evolved as a male antl—predatory
strategy. Males, exhausted by the breedlng season and easlly
dlstlngu1shable from females, would be subjected to selective
predat1on durlng w1nte$s unless they dlsoerse and avoid female
herds where they\bould be easily singled out (Gelst and |
Bromley 1978, Gelst 1982) However, gregarlousness is
recognlzed as a powerful protectlon against predatlon
(Hamllton 1971). Therefore, the advantage of solltar1ty

hversus gregariousness, regardless of consplcuousness of the

an1Tals, 1s questlonable. In reallty, younger,males (1-3 year

ﬂu) S .%‘
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old), aithough as easily identifiable By p;edatorshés older

N T T e

‘males, are found in female herds. In addition, this
hypothe31s by 1tse1f cannot explaln the malntenance of sex
segregatlon in spring and early summer, when antlers are
either missing or'small;J |

5.4.3.3. Geiétffetocz hypothesgis .

‘The third hypothesis suggests'that'maleé avoid females in
winter to minimize 1ntraspec1f1c competition w1th their
offsprlng (Geist '1982). In order to maximize reproductlve
‘fitness,-“...males ought not to compete with their. offspr1ng
durlng ontogeny, nor w;;h the prosPectlve mothers of their
ofﬁspring"'(Geist and Pefocz 1977). Thevhypothésis imolies
théfpresehce of sex-linked (Wicklef 1977) éltruistic
behavioﬁr. To hot “comoete" Witﬁ females; males wouid'risk
 reduc1ng their own reproductlve potential by u51ng
alternatlve, p0351bly subOptlmal habitats.

%;. Again, this hypothe51s is not oonslstent with our
unéerstanding of wapiti behaviour. In periods of severe
win%ers, feoale wapit% are known ﬁo displace their own
offépring for access ﬁo limited resoufces. ‘Consequent
déterioration of body oondition»of the calves and high‘
ﬁortality has been reported (Houston 1982);h‘sincé femoleé
, would compete Q{th‘their‘offspriﬁé for forage, it is difficulo
to imagine such altruistic behaviour'iﬂﬁmales, that have so'

R

much lesk reproduotive inves{sent in any one offspr1ng.
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'tFinally, the existence and importance of kin selection is
still a subject of great doubt and debate. |
'5.4.3.4. Morgantini-Hudson»hypothesis

The fourth hypothesls was proposed by Morgant1n1 and
Hudsoh é 81) to explaln the evolutlon of sex segregatlon in
blghorn sheep. The hypothesms, as applied to wap1t1, assumes
that the occurrence of'mature males with females in mixed
herds would cause a hlgher frequency and intensity of sexual,
agonlstlc, herding, and domlnance behav1ours at times when
Vreproductlon is not possible. Hence, to mlnlmlze energy
. expendltures aSSOClated w1th sexually—related soc1al
‘interactions, the coexistence of mature males w1th females in
periods other than ‘the breeding season was selected agalnst
despite the risk for any one sex to feed on poorer quallty
.forage. The hypothesis is cons1sten1 w1th the results of th1s
study and with our understandlng of reproductive physiology
-and behav1our of red deer (L1ncoln et al. 1970) and wap1t1«
(Frankl1n and Lieb 1979, Houston 1982) ~ This hypothe51s does
not 1nvoke, dlrectly or 1nd1rectly, altrulstlc behav1our or
kin selectlon because it considers habitat and spatial
 segregation as evolved to maximise“male individual fitness.
Further, it does not assume any fixed, predétermined animal-
environment relat10nsh1p (forage quallty and avallablllty,

habltat—herd sizes, ant1predatory strategy, etc). It allows

for. phy51ologlcal and/or behav1oural spec1es-spec1f1c or
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individuél requifements to ‘shape habitat preferenées“on Ehe
,basis.of localfenvironmental,condition;., In this view,
minimization of intraspecific.compgtition, predator avoidance
or sexual-dimorphism related niqhe'differences could be all
seen ?s-by—préduéts of the avoidance by males of sexual

R . N ) . ' . . ,."__, Lep
agonistic stimuli outside the rutting season.

5.5; déhclusions

Patterns of habitat selection'in the study regioﬁ appear
ﬁo‘reflect local vegetatibnal structure, forage availability
~and quality, and availability of hiding cover. 1In this
context, no species-specific adaptation to seasonél
environments can be found, beside the basic imperative of any
ungulate to fééa and to évoid being fed ﬁpon, within local
environmeptal.conditions and physioiogical cthtrain;s.
| Sex-related differences in herd sizes and habitat

utilization also may not reflect any specific adaptation to

changing environments. Instead, they may represent

“behavioural parterns 4vplved in association with the’

reproductive adtivities and behaviour of the species.
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6. SYNTHESIS

6.1. Overview

»

In this study, I have.triedfto assess whether behavioural
patterns of wapiti, specificaliy mig‘Ltory behaviour, fofage'
selectioh, and habitat use, can be coﬁsidered adaptations to
the northern mountain environment. To do this, I have first
looked at the most outstanding behaviour observed in the
wapiti ih the study area; namely s*asonal migration. Without
attempting to éxplore‘the origin of‘sucﬁ’behaviour; I have
focu;;:d on movement pétterns, on respective locations of
winter and summer ra?ges,_ahd on the possible relationship
between migration and the quality and availability of foéd on
seasonal ranges. ‘Finally, habitat use and selection has been
examined, in relaﬁion to each seaéonaq range first, and then
as an aspect of the social behaviour bf wapiti in the region.

The results of this étudy often contradict the hypothesis
that the observed behavioural patterns are adaptations.
Although definite patterns of behaviour can be identified for
this population, several exceptions wer® found.

During the last decade,‘theré has been a considerable
interesp in the application of tﬁe optimality theory (Cody
1974).t§'the interpretatioh of activity patterns (McCleery

1978, Belovsky 1981, Owen-Smith and Novellie 1982, Pyke 1984,

Davies and Houston 1984, Sibly and Calow 1986). The theory is
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based on the assumption that "... natural selection ;::EETI)
the dbcigion—makidg processes of animals in such a*wayothat
the resulting behaviour sequepcCes are Optiﬁally adapted to the
current environmental circumstances" ‘McFarland 1977).
Decision-making willioptimize behavioural patterns so as ‘to
méximize survival -and reproductive success. However, the
"optimization" scenario impiies that each past behaviour.and
decision-makihg must aiso ﬁave beenpoptimal,.thus negating the
necessity for further selection. In addition, limitations to
the general applicability of the optimization theory to the
real world have been recognized, such as individual variatiogg
and the stochastic néture.of the environment (McFarland 1977),
the complexity of alternative choices (Cody, 1974), and the
simple fact that individuals can make mistakes (Festa—éianchet

1987). ¢

-

Q&e migratory patterns observed during this study
indicate that wapiti are not "optimal" strategists. 1If they

were, they would be expected qp:abey "the law of least effort"

7
that is "...necessdry resources must be obtained with a

minimum effort in order to maximize benefits derived" (Geist
. "~
.

1982). The long range tsavel of wapiti onto far away summer
rénges, when ranges of similar quality forage are available

and are already utilized by individuals from the same F
- Id

population, cannot be explained by the optimization theory.

On the contrary, this study found that tradition was a mafbr
1. ) h -
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factor shaplng the selectlon of seasonal ranges in the R$d
uﬂdeer—Panther-Clearwater reglon, and - that'the overall mlgratory »
; patterns may reflect the origlnal dlspersal of wap1t1 from
',thelr p01nt of re1nt§%ductlon.' ‘ﬂ hx.
| W1th regard to forage selectlon,‘alldherblvores llvlng 1n
. northern env1ronments had to evolve a bas1c feedlng strategy

dependent on . seasonal changes in forage quallty and

avallabllity., Spec1es spec1f1c d1fferences can be related to

. dlffe}ences in d1gest1ve phy51ology wh1ch may have been shaped

_yby the b1ot1c and phy51cal env1r0nments in wh;ch they evolved._
The search for and 1ngest1on of hlghly nutrltlous forage in

sprlng and shmmer are w1despread adaptlve tralts in the’ ‘
é

dnorthern env1ronment. However, the fact that some wap1t1f
bforage on h1gh quallty forage on alplne ranges and some of
them do not, lndlcates that” in thxs spe01es there may have
been a selectrve'edvantage to a’ strategy whlch allows |
"1nd1v1duals to meet thelrﬂown nutratlonal requlrements.m

_dependlng on local env1ronmental cond1tlons. Wapltl d1ffer'
‘from other specles in- the1r ab111ty to adjust to d1fferent
. forage resources, due to thelr hlghly generallst1c dlgestlve

vphy31ology. s

Patterns of habltat selectlon w1th1n the study reglon

‘appear to reflect local vegetatlonal structure, forage R
E avallablllty and quallty, and ava11ab111ty of hldlng cover.rgggf‘&~

i In ‘this context, no unlque adaptatlon to northern envlronments

’
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feed, and th avoid be1ng fed upon.‘

Addltlonal analy31s o% habltat use, w1th respect to herd
: &
slze and structure, has 1ndlcated slgnlflcant sex differences
in herd 31ze, and a marked sex segregatxon. Two theories have'

"been proposed‘to explaln these d1fferences.¥ Both theorles

could be be ercrapolated from the study popu}atlon to the ,“ ’ 1
whole species. v E - _ N
With respect to herd size, the study showed that ‘mature
'males, except when with the harem herd, are mostly solltary or
.- in very small groups.' On the other hand females, except for a
-
few days when calv1ng,fare typrcally found in herds that may -
. be of con31derable s1ze. This difference 1n gregarlousness
between sexes”;s char 'terlstlc of wap1t1 in general, and as
"such.can'befanalyZed for;its pOSsible adaptive significance
for'the whoie‘species.u 1 have suggested that, for both sexes,

herd ‘size® reflects throughout the year‘Phe patterns of

behav1our establlshed durlng the ruttlng seasons.' For

At

successful reproductlon,vfemales need to “want" to aggregate,
while malesfdolnotv ingle with other nales. It ‘is to the
reproductlve adwaﬁxyge of each 1nd1V1dual to malntaln, durlng
non-reproduct1ve tlmes, the sex-Spec1f1c patterns of behav1our:
‘so essentlal for successful reproductlon. _— v- o “” e

W1th regard to sex segregatlon, the theory prop05ed§by

Morgant1n1 and Hudson (1981) for blghorn sheep . has been - _
E:



W
LI

G
3 ’ Lo '\l b

120-

s

appl ed to wap1t1. The theory malntalns that the mixlng of

male and females out51de the ruttlng season could result 1n‘

‘sexu 1 harassment of females and in male flghts,,at tlmes when

"
- repr ductlon is 1mposs1b1e. Therefore, the males actlvely

avold female herds, as demonstrated by hlstorlcdlly reported
1nst nces of males 1n1t1ally colon1z1ng an area, ‘to be.‘

dlsp aced by the arrival of colonizing female herds. In

addi 1on, the results of this study 1nd1cate that there is no .

actu 1 habltat segregation, but mostly spatlal separatlon

s k-

betwern the sexes.

6.2.’¥onoluding remarks

| . N e

Wapltl apparently evolved in .cold, northern env1ronments,

charaqterlzed by a high temporal hetereogenelty. These
env1ronments fgyored spec1es w1th a broad ecologlcal niche

(Lev1ns 1968) Untll dec1mated in. the last one hundred years,

> .
Rae <,

wapltl have proven to be a very successful species, as
demonstrated ‘by- their wide d1str¢butlon, large populatlon
numbers, ‘and w1despread use of. dlfferent env1ronments. Thus,
they have adJusted very succesfully to the noﬁ¢hern J‘
env1ronment. o g ' a - | 'f |

Gelst (1982) states that wapltl, becad%e of thelr recent
evolutlonary hlstory, have not had time. "to evolve a close fit

between adaptlve strategles and the env1ronment"'~ In effect,

B the results of thls study demons%rate that wap1t1 as a- spec1es,'



,do -not. show fixed behavioural adaptatlons to any glven
~environment, but a flex1b111ty that allows 1nd1v1duals to use
:dlfferent adaptlve strategies under the same env1ronmental
conditions. However, I ma1nta1n that this flex1b111ty,
1nstead of representlng a poor fit to the env1ronment, ‘
represents the major behav1oural adaptatlon of wap1t1. ‘That
'is} through the ab111ty to respond with flexibility to the
challenges of reproductlon and survival, it allowed their
successful colonlzatlon of North America.

"The capac1ty to react dlfferently to the environment is
often so complex eeae that gene patterns ... (must be)-the'

product of long periods of selectlve sorting."” (Allee et al.

'1949). The behav1our of hlgher animals cannot be’ reduced to )

direct responses to 51mple st1hu11. Strongly in
.genet1cally predetermlned spec1a11z9d’behav1our wo
11ab111ty under conditions that may quf&kly vary in time and.
’space. Instead wapﬁgl have followed theqpath of |
'generalization and flexibility. | | 3

| The study of the adaptive 51gn1f1cance of behav1oural
patterns in wap1t1 carrles the rlsk -of confus1ng causes with
effects and w1th mere 001nc1dences. W1de~sweep1ng,
stereo.yp1c generallzatlons about how a wapiti is expected to
;behave, or what 1t is expected to do, may 11m1t 1nstead of

enhance the ability of w1ld11fe blOlOngtS to understand and

manage thls spec1es. The 1nd1v1dua1 var1at10ns and d1fferent

.
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adaptive s&rategies of wapit1 present a- challenge ‘to w1ld11fe
gstudents and managers, to carefully observe and analyze ‘local
populatlons,‘and use the same flexlbllity in taklng management

o Clons, as thls species will in 1ts reactlons to the

% ronment. o S .
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1. POPULATION LEVELS

l.1. Historical perspective
. @]

Documented evidence on hlstorlca£Xwap1t1 populatlon
levels w1th1n the Panther-Red Deer and Clearwater reg1on is
11m1ted. ’

In the early 1800s, ln the area that is now within the
boundary'of Banff National Park, records of the presence of
wap1t1 are limited to the observatlons by Alexander Henry near:
the confluence_of the Howse &nd North Saskatchewan Rivers
(Coues 1897). 1In 1842, wapitli were reported along the Bow
'River (Simpson'1847)ﬁ However, in 1858, the Palliser
expedition (Spry 1963) did not find wapitl alond the Bow and
the North Saskatchewan River. valleys ’Accordingyto Indians-
encountered on the trail, wapltl along the North Saskatchewan
River valley had been dec1mated in 1847 by a "disease" that
followed an extensiyéﬁwildyfire'(Sory 1963). In 1859, the
Palllser expedition, whlle not recordlng any wap1t1 sign along
the Pipestone River, kllled one an1mal in the upper Slffleur
River valley, and observed.se;eral tracks along the North
Saskatchewan River, 'west of the Kootenay Plains. - In 1906, the
Superlntendent of Banff‘N:tional Park: (then Rocky Mountains
Park) reported ":..a good’humber of b1g game in the Park

'cons15t1ng of moose, elkw.. (Green 1946)

‘Outside the easteﬂ% boundary of Banff National Park,'ln
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iSOO, David Thompson'observed that wapiti were "plentiful"
along the Red Deer R1ver, probably out31de the Eastern Front
Range of the Rocky Mountalns, 20 miles east of the Ya Ha Tinda
Ranch. In 1810, Alexander Henry hunted them on the Kootenay
Plains (Hopwood 1971, Coues 1897). 1In 1904, George Harrison
reported a large number of old wapiti antlers on the Ya Ha
Tinda Ranch (McGillis 1976). However, twelve years. earlier,
in 1892, Coleman (1911), following,old Stony Indian trails
from Morley, north-west of Calgary, up the Red Deer River
valley, through the Ya Ha Tinda Ranch area and across Ehe
Clearwater River, to the North Saskatchewan.and the Kootenay
Plains,\didvnog find any sign indiCating the presence of
wapiti. I |
_ / :

Apparently, by the late 1800' and early 1900s, due to a
combination of severe winters and 1ndlscr1m1nate huntlng by
. white men and 1nd1ans (Stutfleld and Collie 1903, Mlllar 1915,
Soper 1970), wapiti had almost disappeared from the Canadf%n
Rocky Mountains. 1In central western Alberta, the only remnant
populatlon, reduced to a few individuals, was found in the
Brazeadjdralnage (Millar 1915, Stelfox 1964).

The present wap1t1 population in the reglon is believed
to have orlglnated from “the release of about 245-251 anlmals.
in Banff‘National Park, mostly along the Bow River valley,

between 1917 and 1920 (Lloyd 1927, Green 1946). This

introduoed stock interbred with native wapiti, and, possibly,
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with wapiti moving into Banff National -Park from British
Celumbia (Holroyd and Van Tighem 1983). The herd rapidly
increesed and co;bnized adjatent valleys (Chapte: 3). By the
late }9308, wapiti were common througﬁout the National Park.

Banff National Park Warden's reports (BNP files) indicate that

. I"//

wapiti were present along the Panther, Red Deer and Clearwater

Rivers in the‘1940s and early 1950s. However, there is no

"record of their numbers.

In 1941, in re&ponse to perceived overpopulatlon, range
deterloratlon and competltlon for forage W1th blghorn sheep
(Cowan 1943, 1944, Green 1946, Tanner 1950), an extensive
slaughter program was initiated. .Nation;l Park doeuments
(Holroyd'end Van Tighem 1983) iﬁdicate that, during seyeral
years, the removal program was questlonable since Parkv

. @
were repo};lng less animals than they were ordered to kill.

Wardens

Nonetheless, by 1969, ‘when Map1t1 slaughters were term1nated,
a 1 of at least 3 923 anlmals had been remdved (Holroyd
sl Van(Tlghem 1983).

Outside Banff National Park, the first recorded
obse;vation_éf wapiti in the Panther-Red Deer-ciearwater
region was in 1933 on thé\Ya Ha Tiﬁéa Ranch (Cowen 1944). Ten
years later, during the winter of 1942-43, a herd of 50-60
buils were reported wihterﬁng oq“the Ranch and surrounding

areas, while cbws winteredffurther east, along the James River

(McGillis 1976).
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1.2. From the 19508 to the present time

During the last 35 years, the Panther, Red Deer and
Clearwater River drainages have supported a large wapiti
. {

population. Unfortunately, records of 1ts size and

dlstrlbutlon are either lacking or 1ncon51stent. Nonetheless,

based on various reports, and on the present study, the

following can be»asceftained.

¥

l.2.1. Banff National Park ‘
Until 1975, estimates of the wapiti population inhabiting
‘the Red Deer-Panther-Clearwater region in Banff National Park
were based on oqcasional'ground observatiohs»by park Wardens
during their backcountry patrols. Systematic ungﬁlate winter
aerial surveys of the National Park were carried out from 1975
to 1977 In the .-Panther and Red Deer Rlver drainages, five
wapiti were counted in 1975, 33 in 1976 and 189 in 1977.- The
apparent increase is difficult to explain. Jacobson (1977)
.noted that, during the first two winters,‘surveysAwere e
conducted "under optimum condltlons" and not "very many
tracks" were observed. However, at the time, the surveys d1d
not consider that almost the entire wapiti populatlon in the
region. winters outside Banff National Pagk, and that winter
movements across the Park boundary can‘occur. Hence, surveys
‘limited to the National Park could not projlde a rellable

estlmate of the wapiti populatlon in the reglon.

“
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Between 1983 and 1987, attempts were made to survey both

.

inside and outside Banff National Park. Theﬁfesults will be /

discussed in Appendix A, Chapter 1.2.3.

% .

Sages

1.2.2. Clearwater. River (outside BNP).
No record ori the number of wapiti is available prior to
1955. On December 7, 1955,{¥he Alberta Forest Officer's
Annual Game Report for the year reported 370 wapiti east of
Elk Creek (approximately 40 km from the eastern boundary of
. Banff National Park), but only “"three small herds" ‘between Elk
Creek ‘and the Natlonal Park boundary (Edgecombe 1955) In
Jénuary 1957, 439 wap1t1 were counted in the same area, but no
reference was made to the region west (Lyle 1957). The
- abundance of wapiti along the eastérn portion of the
Clearwater River valley is further indicated by the large
* . number of animals taken legglly by hunters and checked by’the
Clearwater Forest Rahger Station. Beﬁween 1957 and 1960, the
total reported harvest‘émounted to 672 animals, 245 males and
357 females. The highest harvest was recorded;during the 1959
aseason,.l46 males and 154 females (Loblaw 1960). 1In 1961 éndl
1962, the legél harvest, based on animals checked at tﬁe |
Ranger Station, averéged 100 anihals per year. However,
Forest Rangers noted that, in addition, ".;.indian hunters
took quite a number...between January lst and August 3lst"‘

(Loblaw .962). In 1962, that number was estimated at about 56

animals (Kay~l963). At this time the wapiti population in the
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area was bélieved"to be decreasing (Longworth 1963).

With regard to Harrison Flats, 10 km from thé eastern
boundary of Banff National Park, a Forest Officer for the
C}earwater District during the early 19605 reports that, St
that time, the area was used mostly é{jbulls, while females
wintered further east“%oblaw per. com.). This observation is
consistent with aerial surveys conducted by R. Webb of the
Alberta Fish and Wildlife Division. On January 1962 and 1963,
Webb reported 50 and 75 adult bulls, respectiveiy, wintering
on Harrison Flats (in Flook 1970).

. At the presént time large herds of cows are known to
winter on Harrison Flats and in the Lost Guidg Creek area (2-5
km eastfof Harrison Flats), while only a fe;‘énima%s are
feported‘wintering east, on hisgoribal winter ranges.

From 1977 to 1987. the wapiti population in the H;rrison
FlAts area ranged between 150 to 250:animals (Bruns 1979,

LeBlanc 1983, Morgantini and Russell 1983, Olsen and Bruns

1987).

R

1.2.3. Red Deer and Panther Rivers (outside BNP).
| In 1942-43 onlyvbullg wintered along tﬁzhged Deer River /
on the Ya Ha Tinda Ranéﬁ (Cowan 1944). Cows wére found

further east (McGillis 1976). However, in 1950, the Ya Ha

‘Tinda Ranch was reported to winter approximately 100 cowg,‘but'

no adult bﬁll (Flook 1970). Since then, the wapiti population

~wintering on the Ranch has consisted mostly of cows, calves
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and yearling bulls.

Prior to the 19608, there is no official ;ecort of the N
numbers of wapiti along the Pgnther River, between the antcfn
Front Ranges and the boundary of Banff National Park. 1In

1956, Jacobson (pers.comm.) counted more than 400 aniﬁQLs in

the Corners area and along DogRib Creek. )

The presence of adult bu on the Ya Ha Tinda Ranch and

on Harrison Flats in the ear 10s and 1950s has been

interpreted by Flook (1970) ecting the colonization of
new ranges by the wapiti population of Banff National Park. *
. In this regard, it has been observed that wapiti and red deer
males are the first to colonize new areas (Cowan 1944, Darling .
1955). However, the concomitant presence of cow herds further

:
east of both Harrison Flats and the Ya Ha Tinda Ranch area *
does not support Flook's (1970) interpretation. The absence
of wapiti in the region in the early 19065 suggests that these
herds originated from the animals reintroduced along the Bow
River valiey in Banff National Park. This is further
indicated by historical records (Chapter 3) and by the long
seasonal migrations that most of the wapiti population
undertakes every year (Chapter'3). The presence of\bullsrin
the 1940s and 1950s on ranges where at the present time mostly
cows are found simply reflected spatial separation between the

two sexes (Chapter 5). The different disttibution of wapiti

4
in the 1960s and 1970s indicate that an effective reduction of



u‘hlstorlcal wap1t1 rhnges occurred along the Clearwater and the

vtRed Deer Rlvers, poss;bly related to 1ncre%fed human o

'Hactlvitles along the Forestry Trunk road., Large herds of

ffemales now w1nter on: ranges previously occup1ed by males,

:whlle the latter have moved further west and w1nter on moreAf

“rugged terra1n. A 31m11ar range reductlon may also have

roccurred along the Panther Rlver., However,‘no hlstorlcal

. 'N‘

record on waplt1 numbers 1n thls rlver valley 1s ava1lable..

° S

Durlng the l950s the number of ‘wapiti - observed in wlnter

on the Ya Ha: T1nda Ranch apparently 1ncreased to readh a total

"

of 1, 400 1, 800 1nd1v1duals in Aprll 1961 (Webb 1961)

’ %_‘Howeverﬁ several counts were est1mates from ground surveys

rdlng to Webb (1961), some of them werez"hlghly

5ffcolored"* Further, Webb (1961) stated that

.‘.at no t1me were there more Ehan 1,200 elk

~on the Ranch.area...This peak was. reached in

- April ‘and sustained for a relatlvely short = '«
_vper1od....I am still at loss to completely '
- ~explain the 1, 200‘count in April. It is 400"
*_hlgher than the previous high of ‘800 obtained

in February 1959.- According to harvest and

~ increment. flgures the™ total should still be -
. ‘near 800. :It'is, poss1ble that a portlon of
~the '~ “Corners" (Panther—Dormer 7 Rivers
“jdnction) herd: crossed over’ the Ranch to.
Supplement  the herds already there: At any
./ rate elk arrived on" the Ranch this’ year\thatg

.normally winter. elsewhere.ﬂ (Webb l%ﬁl)

v ?

o

have ranged from 1, 400~ 1, 800 (Aprlﬂ 1961) to 399 (January .

1975), to 1137 in 1983 (Table A 1) ;No_compar1son ~v

C132 ;

s

to the present, the number of wap1t1 observed "f

on the Ya Ha Tlnda Ranch reglon and in the "Corners" in w1ntery




A.l. .Wapiti observéd'dufing ‘aerial surve¥s of the‘.
Ya Ha Tinda-Panther River region ou %;de
Banff Natlonal Park. 1973-1988 :

@

. \ ‘._g‘ ) ] ‘
1973, ° = January¥* - 422
‘ : March** 1,023
1974  January* . 467
R February* . 418
© 1975 January* - 399
U February*' 586
1976 January* . 449 .
- March*' - 600
L. 1977 .March* 381
: @ S 1978 February* . el9
_y,';.i: ‘ ; . ’ - : . e .
L P : , . | K .
P ' _ February* 636
Februafy;' 506 C
March* 521
. February* 425
. March** ''1,023
aMarch*; : . 1,058
"1985,;'ag%arch*"g¢. . 832
o ng}f January* , ' - 1,187 _
-f“;;@“;_“w,February** . 01,372
4 . - g\ B . '
SRE: S R 3
1988 M%:ch* 1,297

‘*: Alberta Flsh and W1ld11fe survey
k% Banff Natlonal Park survey

= Sources. Alberta Flsh and Wildlife’ flles
D Banff Natlonal Park Files



tto year can be made s1nce surveys were conducted in different
omonths w1th dlfferent weather coydltions.. In February 1975,
. for instance, after a harvest of 108 anxmals durlng a speclal
 winter huntlng season, 586 wap1t1 were counted, versus" 399
.t,counted only one month earller. In 1983, an aerial survey
carrled out in January by the Alberta Fish and Wildlife
. D1v1slon counted only 200 an1mals on the Ya Ha Tlnda area and
‘222 in the,"corners“’ However , twe months later, in March,
rfaerlal survey cargled out by the B;nfthational'ParkWardens
, Service in cooperation withithe Alberta Fish'and Wildlife

‘D1v181on counted 675 _Wapiti in the Ya Ha - Tlnda Ranch area and

a
\_‘l

348 1n the Corners.v These flgures underl ne the unrellab111ty

WOf any one single survey taken in 1sola€10n. The movements of
,wap1t1 across theDNat1onal Park boundary further undermlne the

rellablllty of surveys conducted only over the Prowlnce or the

Natlonal Park. It should be also empha51zed that when aerlal
'surveys refer to ‘the Ya Ha Tinda or to the Corners Qhe ~do not

"yrefer spec1f1cally to the Ya Ha T1nda Ranch or to the Corners

meadows, but 1nclude wapltﬁ'found over a. large terrltory

-

“within the Red Deer apd Panther Rlver dralnages, respectlvely._

E *
4 » :

An. attempt to’ 1ntegrate wap1t1 surveys along the Red Deer.
Jiand @he Panther Ravers w1th surgeyéwmarrled out in Banff |
' "_Natlonal Park l‘fqéhe same rlver valleys was 1n1t1ally ‘
d‘carrlgh out by Jacobson (19?7) and 1s shown in Table A.2.

This summar9 shows a major: drop in the wap1t1 populatlon 1n



 n \4if:'

)
".
Table A.2. Wapiti surveys along the Red Deer and Panther

River drainages, outside and inside Banff National
Park. 1973~ 1977 Aer1al surVeys data.

Area L 1973 1914 1975 1976 - 1977
; A ‘ "Av':,, : ' :
- ' 4.. "‘. ) "p: J’ ) .
WMU 416%* 119NN RS 130 - 132 2
(Panther Riv.) . % : ‘ - :
WMU 418* 807 . 268 264 . 284 - 308
(Red Deer Riv.) . i - : )
‘Banff N.P.* © - / - 5 33 189
| _
: A | R -
Totals* © 926 . 467 399 449 499
sh & wildai. . . S : )
urveys** . 727(May) 418(Feb) 586(Feb) 416(Mar) 535(Feb)
* January data. Source: Jacobson 1977. . I

A ok Excluding Banff National Park.
: Sources: Hall et al.. 1973, 1974, 1975; Bruns 1979, ’
' Nette 1983. A
WU W1ld11fe Management Unlts.

3




_the‘region between 1973 and 1974. 'The deereaee-ie also shown
by eurvevs carried out'bv thevAiberta Fieh and wildlife
Divieion‘KHall et al. 1975) It coincides with a winter
‘ i(1973 74%\characterlzed by heavy snowfa11 in November ‘and
January. However, there is no reobrd show1ng extensive w1nter
- kill. it is p0381b1e that the difference in numbers between’
"%973 and 1974 is partlally due to aerlal survey b1as and
._an1ma1 dlspereéﬁ over the reglon. vNonetheless, the relatlvely
consistent number of wap1t1 observed from 19?4'to 1977
1nd1cate that. 1ndeed ‘the populatlon in the’ area was lower than
1t was‘in the 1960s.. This. may have been caused”by a
comb1nat10n of severe w1nters~(f§69 70; 1971-72; 1973- 76) and
spec1al w1nter huntlng seasoqs (1969 1975), durlng which 674
,anlmals were harvested. wy—

.~During this study, 1976%1980, the number of wapiti
: w1nter1ng on the Ya Ha Tinda Ranch ranged from’350 to 450
anlmals.. On the "Corners ' the population was est1mated~at
, »about 100-150. | | '
| | Between 1980 and 1983, the number of wapiti in the reglon
varted from 521 to 422. Between 1984 and 1988, ground and
‘aerialéaounte (Table A.l)ﬂindicated the presence of-ad
:'51gn1f1cantly h1gher number of anlmals. However}'theee‘datah
iare dlfflcult to 1nterpret, since wide varlatlons ‘are present,
'feven between one month and the next (e g. February=March: |
'1983) ' Nonetheiess, by u51ng\only the h;gheet.number of

N\

o 1", R ,‘,.':;.' AT 136, i ~,‘,‘,,:':"

VN

i

;?r
3

-
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wepiti counted §er year‘tﬁe folleWing eaﬁ beedetermihed. The
dlfference between the hlghest numbers of waplti counted in
‘1983 (1, 023 animals) and 'in 1987 (1,372 anzmals), ‘shows a 8 5%
yearly;pqpulatlon_1ncrease over a 4 year-per1od (Table A.3).

' .The yearly ihcrement.over a 3-year peried (1984;1987) amounted
to 6.9 %. Inclusion of wapiti:coﬁnted in the Clearwater

' region in the analysis shows a 8.3 & yea;iy iﬁerement over the

same 4 year period, and 5.1 $ yearly increment‘over the . 3

{§eereperiod (Table A.3). These yearly increment values cannot
.be considered'rep;eseptetivevof the yearly increase of wapi;i
in the regibn, For‘ihstance,'in'February 1985, 96 animals
were trapped»and removed from the area. Further; unreguylated
hunting (netive hunting and poaching) end wolf;pfedatien
remove an unknown humber oﬁ'animals that can vary frem y ar to
year. o . .

 The_1err number of animals counted: in 1988, compare ‘to
the 1987, is difficult to explain. The 1988 survey of the|Red
Deer—Panther region observed 1,297 wapiti.“'fhis number is |75
animals;less than the number oflanihals counfed}in 1987
(1,372), and 170 animals less than ie)should have been
expected‘%ssﬁming‘a conservative yearly increase of 6.9%

(1,467). The differencé between the two years may reflect-a

' ;highe: mortaliiy as well as aerial visibility bias..
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Table A 3. Highest numbers of waplti counted in the
Red Deer-Panther-Clearwater. reglon between
1983 ‘and 1987, and estimated-increment rates.-

‘March 1983 March 1984  February 1987
' 'Red Deer SR ' -
" -~ River* 875 ‘ 1,058 939
Panther | ] |
River** - . 348 ' 79 : 43&
TOTALS 1,023 C 1,139 1,372 Q

Average yearly increment rates.

1983-1987: 8.5%
1984-1987: 6.9%

Clearwater

River*** 1597 | 1228 204 -
Average‘yearly increment rates for the entire region.

1983-1987: 8.3% |
1984-1987: 5\1% oo E K

Source: Olsen and Bruns -1987.
- Skjonsberg 1988
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" 1.2.4. Conclusions

Sr

Overall, analysis of aerial and g;zund surveys during the
last 20 years underlines the problems at wildlife bio;ogists
face in assessing wapiti population in the reéion, and
perticularl on the Ya Ha Tinda Ranch. Unusual snowfall, as

it may,haVe:pegﬁxthe case in 1961 (Webb ng}f,_humen
activities and range depletion on other ranges, both inside
and outside Banff Netional Park, may forcq wapiti onto the Ya

. Ha Tinda Ranch. As it is indicated by the present study,
wapiti may move in winter to the Ya Ha Tinda Ranch from ranges
.30vkm,east, and from the Clearwatervand the Panther Rivers. ‘
Further, the wapiti herds along the'Clearwater, Red Deer and
Panther Rivers may:interming;gggq summer ranges with wapiti
inhabiting the Ram Rivertféﬁi;nJ'British COIumbia'end the

, Cascade River valley, respect1vely. It'is reasonable to
assume that range loss in those areas,»or an increase in

,populatlon size, could result in an increase in the number of

“animals in the Clearwater—Red"Deer-Panther region. Estimates
of populationbsize in the regibnfare’also cenfounded»by v
v151b111ty hiases. assoc1ated w1th aerial surveys. Therefore,
whlle populatlon trends over numerous years can be detected,

>

yearly pbpulatlon levels cannot be determined accurately

enough to assist yearly management dec151ons. . Q’
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" 2. PREDATION AND HUNTING LOSSES <
‘2;1..Predaéion' . .

There is llttle knowledge about the presence of predators
in the Red Deer—Panther—Clearwater region before the 19705;
ln the eerly 1970s, 2 wolves were reported ranging over the Ya
' He‘TindaVRanchl However, there is no information about
’predation pressure on the wapifi herd that wintered in tﬁe
area. It is likely that, at the tlme, the wolves were living
off the large numbex of wapiti wounded during spec1a1 winter
huntlng seasons (Appendix A, Chapter 2.2).
| : Between 1976 and 1980, predation on the wapiti popul&tion
lhlthe region was minimal (this study). Signs and activities
- by wolves were seldomlreCOrded. slmilarly, in spite of_

‘chtinuous intensive'field efforts to locate newborn calves on

. wiﬁter and‘intermediate ranges, black and grizzly bears, or
.signs of their activity, were never:encouhtered. Although
:bears were active in the summer, their lowvdensity, and the;
cse by wapiti of wide open Haoirats, limited the impact or
predation; One instance of a bear approachlng a nursery herd
was indeed recorded. However, cows and calves were 500,m away
by the time the bear reached thelr beddlng s1te.'

Since the early 19803, a pack of wolves numbered'frop 5
to 9 animals has been reported in the Ya Ha Tinda Ranch region

(Banff National Park Files, Alberta Fish and Wildlife Files).
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The pack ranges'from the National Park boundéry to Eagle Lake,
and ffom Ribbon Flats, south of the Ranch, - to the headwaters
of Scalp Creek. There are\nofdata on the number of wapiti
killed Sy Qolves. HHoweyer, éa Ha Tinda Ranch pe:sonéel, ©
estimate Qhat; in the area, wolves kill an>averagevof some 10~

20 animals everyfwinterQ It is also possible that wolves feed

on anlmals wounded or kllled by native hunters.

2.2. Hunting and_poadhing

2.2.1. Regu;atéd hunting A b ' 1
The wapiti population along the eastern boundéry of Banff
Natlonal Park has beea_subjected to various degrees of huntlng o
pressure. Cons1stent n@cords of harvest are not avallable
\Prior to 1975, there is little available information on
_the total number of aﬁimals huntéd during regular fall .
seasons. At the time, compulsory registration of killnwas not
required. Records of wildlife harvest in the region‘were
maintained by the Alberta Forest Service during the 1950s and
- 1960s. HoweYer, the only fecords which are still available
refer to the Clearwater River between l95f and -1962 (Abpendix
A, Chapter 1.2.2.). |
At the preséqt time, w;piti hunting in the fall is
' restricted to ‘trophy males (Table A.4.).

Information on winter hunting seasons is also- llmlted.

The only record I was able to find on the number of wap1t1

-
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hunted in winter before 1969 refers to 1962, when, on the Ya
Ha Tinda Ranch, an open season was declared. Nine hundred tg
hunters registefed in the fiirst day, 43 wapiti were taken
(Sﬁndré Round-Up, Vol 2, No 52, January 1962).

Between 1969  and 1977,\in’response to preéumed
overgrazing conditions on the Ya Ha Tinda Ranch, special e
.winﬁer hunting seasons were held along the Red Deer and the
Panthér Rivers. The total legal harvest is summarized in
Taéie A.5. These figures are largely conservative. Because
of the faéility with which hunters contécted hérds of cows and
calveg in the éfea, "flockﬁshooténg“xwas common {(Alberta Fish
and Wildlife Files). A substantial, unreported'number of
anima;s were wounded and presumably died later (see Marty
1978: 238-249). 1In 1978 the special winter season was

discontinued.

2.2.2. Unregulated hunting
. Unregulated hunting.includes hunting by natives and
poaching, and it cén occur at any time of the year.

Native hunting is concentrated toward areas that offer
easy motorized aceess. In‘the Red Deer-~Panther-Clearwater
region, the Ya Ha Tinda Ranch offers é%sy access and, in
winter, supports a high density of wild ungulates. .

« There are no data on the levél of native hunting pressure
on wapiti”pfiar to the winter of 1975. Between 1975 and 1978,

natives did not hunt in the area. However, during the winter



Table A.5. Wapiti harvest during specia wintér}huntin
seasons on the Ya Ha Tinda R nch (WMU 418)
and the Corners (WMU 416) areas.

1969 1970 1971 1973 1974 1975 1976 1977

Bulls 15 32 25 25 23 16 16 17
Cows 59 62 75 104 98 - 86 - -

Calves 4 14 12 6 12 6 -

Total 78 108 112 135 133 108 16 17

L

Sources: Alberta Fish and Wildiife Files b s R

Notes:
1 week = 3 day hunt.

1969, 1970: 6 wk season (50 licences/wk) R S
‘ 1971, 1974: 4 wk season (290 licences) '
1973: 4 wk season (280 licences) o
1975: 4 wk season (lst wk bull only; 282 llcences)
1972: no spec1a1 season held )
1976, 1977: bulls only. 286 licences per year

g
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of 1978~79, a minimum of 50 wapiti were taken. Since then,
every wintar‘nahives have hunted on the Ya Ha Tinda Ranch.
There is na accurate count of the number of aniﬁél taken.
Based oq‘persbnal counts and on occasional observations by
Ranch pefsonnel, the minimum Aumber is believed to range
between 50 and lOQ animals. <This number does nbt include the
animals that may b€ wounded aﬁ&ulater die.

Poaching on theﬁﬁa Ha Tindg Ranch is very rare due to the®
presence of Ranch personnel who con%istently patrol the area
while monitoring the movemeht of horses. However, in view of
tile remoteness of most of the Red Deer-Panther-Clearwater
region, during ihe regular-;rophy hunting season, Some iilégal.

. . A3 Fi
- : ' Cax
hunting may occur. 1 *f : . n

¢

3. POPULATION PRODUCTIVITY

n
TR oA g
E

=y 3.1. Cow—-calf ratiés

During this study, an attempt was made to determine calf

production through extensive summer classification counts.

'P

Ever¥ month the number of new-born c?lves present in different

herds inhabiting separate valleys wé; assessed. A total of 196.

female herds (2,043 animals) were cl;ssified (Table A.6).
Between 1977 and 1979, the number of calves in the summerr

ranged between 26 and 31 per 100 cows (including female |

yearlings). No statistical difference is found between months

H
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" dhd‘years. The apparentiy°lower calf‘producti'

. of 1979 1s probably due to the 1nherent samj : ;
, assocxated to class1ficatlon counts (Klmball ';wOlf"1§74)
| In splte of contlnuous attempts,»large herd ‘sizes (100—
. 500 anlmals) on w1nter ranges precluded accurate w1nter
‘lclass1f1catlon counts.‘ The only rellable calf/cow rat1os were
bgobtalned on March 6, 1978 (4 herds, 368 anlmals) and February
htl?, 1979 (s herds, 510 anlmals), when calf productlon o
aver@gﬁd,*respectlvely,'29 and 28 calves per 100 COWS (Table
A6). | |

These results are: con51stent w1th recent summer aerlal
’surveys carrled out by the Alberta Fish and Wlldllfe D1v151on

Al

Halong the eastern slopes of the Rocky Mountalns between the B

'Panther and the Brazeau R1vers (Nette, 1983- calf/cow ratlo of- i

'29 calves per 100 cows,sN 527) and w1th late w1nter counts
bconducted on ‘the Ya Ha Tlnda Ranch ‘in 1982 and 1983 (LeBlanc

.',1983. calf/cow ratlo of 16 and 31 calves per 100 cows)
R o

‘Sqm1lar calf/cow ratlos were also reported in late fall 1977
along the Bow " Rlver vailey (Jacobson 1977: 31/100) and 1n the
: ,fall bf 1960 1n Banff Natlonal‘ﬁark by the Wardens Serv1ce

¢

"Z(Flook 1970 28/100) Sl flnzf‘

Calf productlon by the wapltl populatlon 1nhab1t1ng the*"

wPanther =Red - Deer—Clearwater reglon 1s markedly lower than

"obgeryed in other areas.' Summer calf/cow ratios of 40/100

54/100 and 51/100 have been reporfed in_soutWwe§tern Alberta .

K . ‘, —a 'm"f‘yv. ':v»'

R . : e o S DRI SRIRNN . ¢

the summer .

L LA



' ;Montana..' : E S e 'Qﬂ

'saMelloratlng 1nfluence of warm westerly winds," 1t pers;sted

:open grasslands never exceeded 15 cm and,

e 't'z‘/" ‘ -

K3

“(Kansas and Pall 1983), western Montana (Mar@um 1980) and Utah.

(Klmball and Wolf. 1974) _ However, summer calf/cow ratlos
comparable to those observed in the study area have been

reported by Knlght (1970 29~ 32/100) ih the Sun R1ver ‘herd in

>
L

- Low,, calf productlon has been related to several factors,

such as 1ntrauter1ne mortallty and low survlval'of newborn
4calves due to 1nadequate wlnter nutr1tlon of cows (MCNell
‘1972 Thorne et al. 1976), predatlon (Schlegel 1976) and
cvlnter calf losses (Cowan 1950) ?‘

“As prev1ously ment1oned (Appendlx A, section 2.2),

predatlon on the wap1t1 populatlon in ‘the Panther—Red Deer=

‘Clearwater reglon betwéen 1976 and 1979 was practlcally non-=

:

ex1stent. R ,3,

>
S

Wapitf'along.the Panther, Red Deer and Clearwater Rlvers

T
A

"w1nter on ranges characterlzed by relatlvely mlld weather

cond1t10ns (Chapter 2) Durlng th1s study, snow depth on the

to the “_

v Evs 8 T o i

LAY

2

‘for %nly a few days followlng snow storms. The ranges are
: S

consldered in good condltlons and:able to support hlgher

‘popuiatlon dens1ty (MCGllllS 1976) Overw1nter'losses were

,.not recorded. Lo : "_ P .2/ '

o -

M1n1mal calf losses due to predatlon or w1nter weather

»condltlons are further 1ndlcated by the l1ttle 51gn1f1cant

Y

$

“‘*L‘m



‘changewinjcalf/cow ratios over the summer and'throngh the

3

‘winter (Table A.6).

3.2. Pregnancy rates,

Durlng th1s study, pregnanby rates were not assessed.
r'HoweVer, from 1969 to 1975, late w1nter huntlng seasons were
vconducted aléng the Panther and the Red Deer Rlvers,\out51dej
g;; -the Natlonal Park. Based on, data collected by the Alberta
: F1sh and Wlldllfe D1v191on through a hunter check stat1on
‘(Paulsen 1975), the average pregnancy rate for all years and :
f- age classes comblned was 66% (TaBle A. 7) ‘ The pregnancy rate
ﬁor 306 anlmals older than yearllngs was 76%.
Yearly comparlsons cannot be carrled out due'to small

I

sample 51zes.,

x .
Pregnancy rates should be con51dered minimal since: some

Lo

' hunters may have been unw1111ng to collect fetuses (Nette

-1983). Nonetheless, pregnancy rates of yearllngs (16%) and ff?

'two year olds (74%) compare’ favorably with values reported for };;,
other populatlons (Buechner and Swanson 1955, Klmbal and WOlfsM

U

-“ﬁn‘1974 Taber et al: 1982) Pregnancy rates in mature cows O&f;'

'3/4 - 10 3/4 year old 76%) appear lower than those of most

other herds (Taber et al. 1982 84— oo%ﬁﬁ Slmllar low average‘

Pregnancy rate has been reported i
,(Carbyn 1975 66%)

: , P :
Low pregnancy rates have been assoc1at d w1th
3 . - S é
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Table A 7.

R T T L

. I -
. N .
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Pregnancy rates of female wapiti in late winter -

along the Panther and the Red Deer Rlvers.

- 1969~71 - and-1973-1975.

(mOdIfIEd from- Paulsen 1975)

T
8

Age . oo

Animals - Number _ Percentage
. “harvested , Pregnant - pregnant

13/

)

2 3/4

6 3/4 -.10

LA
over 10 3/4°

unknown

.3 L -
| 25 | 4 ii 16

B . i

tg' ) #

B 42 -3 . 74

B,

[

33/4-5 34 141 106 | 75
/4;, 88 s 69 78
.35 28 80

86 | 38 44

e

- Pota

%

1 417 . 276 ’ 66

P
< YTa



| OVerpopulation'énd poor food supply (Cowan 1950, Buechner.andV

'ﬂ Swanson 1955. Greer 1966 Gross 1969) Severe winter weather

'averaging 10% of the total harvest (Table A.7). Their

in the early seventles and percelved overgraz1ng condltions on ﬁ"
w1nter ranges (Neave 1969) cannot explaln_the low pregnancy L
rates of matnre cows in the Panther-Red Deer-dlearwater

region. Average midwinter bone marrow fat of wap1t1 durlng

the ‘same perlod was falrly hlgh, ranglng between 85 and 94%

(Paulsen 1975) Knlght (1970) suggested that low calf

‘production could also reflect ap older age structure and,_

L
st

“if%hence, lower fertility rates of lightly hunted pdpulations.

' The author did not_have fertility rates and age structure data

»

" to support his hypotheSis; Nonetheless, winter harvest data

for the Panther;Red'Deer herd between 1969 and 1975 indicate a
young age structnre withholder cows (over 10 3/4 year old)
pregnanoyﬂrate was the highest of alliage-groups._

During this study, the average pregnancy rate may have
been'conceiwably higher'due to Lower popolationblevels, mild
winter weafier and good range conditions.' However, even™ o

con51der1ng the low average pregnancy rate of the early

seventles (66%) as representatlve for the wap1t1 herd in ‘the

. reégion, comparison with' calf/cow rates of early summer (29-

- 32/100) indicates a high calf mortality. Apparently, sometime i'

between late.pregnancy (February) and one month after birth

(July), about 45% of the potentiar dalprroductioq1is lost.

e -
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' cow lxved beyond - 14+ ygars of age.~ Fecundlty rates were. the

cows produc1ng a calf The 1n;€aal“populat1én con31sted of

For the cow-yearz‘

(app. 450 anlmarslfztween 1976 and 1980), the loss amounts to

some 134¢calves. A& prev1ously mentloned (Appendix A, Chapter
2 1.), Auring the study predatlon was minimal. WOlVeS and

. bears were not present-on the Ya Ha Tlnda Ranch, while coyotes

were not a s1gn1f1cant mottallty factor for newborn calves due

" to thelt”low number (5-10 animals) and to thevobservedlhlghly

protectiye behaviour of cows . Even’though,instances of

predation may have been missed, the evidence suggests thit .

s o

most of the calf loss of the’ wapltl populatlon of the Panther-
Red Deer-Clearwater reglon may be occurring prior to b1rth

(resorption or abortlon) or at birth»(st}ll—death). The loss

‘may be related to the severe mineral deficiency in the winter

3

diet of the animals in the region, particularly phosphorus

(Morgantini and Russell 1983).

3.3. Population productivity'model »y;"
' | . - ' j ' &
During fhis study, in order to better understand the

¢
performance of the cow-calf herd that wlnters on the Ya Ha '

) Tinda“va computer slmulatlon model was developed. The

hypothetlcal female he;d was structured in l4 age groups.

wlth 75% ef all adult

pregnancy rates of the early l;

),

cows, 69% of all two—year old coys, and 16% of all yearllng "

,~;iW:

[




cow-calf-yearlings with a. cow/calf rate of 100 33,

',

' However, after the first year, cow/calf r.fe reflected the

hlgh pregn\ gy rates and 1ncreas€3 to abgve 45 calves per 100

cows. : o - b
:,‘D»ﬁ e . .
Two different populatloﬁ &ndels were 31mulated. In the

first one, calf mortallty waé set at 20% of the calf crop. In. -

the second, in. order to reach the low cow/calf rates observed

in the study area, calf mqrtallty was 1ncreased to reach 45%.

The performance of the herd_lnyeach of the: two models was

tested for three dlfferent cow/mortallty rates. 1. Only old |
age - death (approx1mately 5% of cows two—yea&rold or older) 2.
01d age death plus 5% mortallty, 3. old age death plus 108
mortality;’ The results are presented in Flgure A 1.

The first model is not really representatlve of the herd

l

gh, s1nce cow/calf rates are

on the Ya ha Tlnda Ri

s1gn1flcantly hlgher‘~han those observed in the fleld.

Nonethelessm it shows that such herd -may stand a. mOrtal1ty of
10% add1t1onal to. 0ld age death and still 1ncreasetat a rate

ERE

of 7.2% per year.

In the second model, maximum yearly 1ncrementﬁrate (w1th
no animal loss be81de old age) averages 11 6%. Flve and 10%

addltlonal mortallty wlll lower ‘the increase to 6. 7% and 1.8% -

<

per year. A populatlon 91mulatggn model is only 1ntended to"

”7fdbetter undErstand tHe performance of populatlons in t field,

iand does not pretend to emulate the natural world. ] is
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FIGURE A.l. Population mddel of two wapiti female herds
oo under three different levels of -mortality.-
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contéxt, it is intefesting to note that the increment values
of the population in the model compare reasonably well with
the performance of the waplti population in the Red Deer-
Panther-Clearwater region (Table A.3). Five-ten percent
moftality in a female herd of 1000 individuals represeng 50 to
f100'animals. On the Ya Ha Tinda.Ranch, native hunting and, at

the present time, wolf.predation, most likely remove as many.

v

animals.
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B. DISTRIBUTION, MOYEMENTS AND MIGRATIONS
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'ﬂ&!A ThlS Appendlx presents detalled seasonal ‘and local

: -
’\

'dlstrlbutlon and movements of wap1t1 w1th1n the study reglon

B

3Dur1ng the three years of fxeld study (1977-.'

(Flgure B 1);

vl979), 652 observatlons were made, ‘a Cumulatlve total of

' uG7L4 758 an1mals were counted. FrOm 1980 to 1987 addztlonél

data were collected through varlous ground surveYs by the

'author,»1nterv1ews w1th outfltters and Government personnel

LN

»fand analy51s of Government Agenc1es feports.

T

‘e

'fl. Distr;bution andhmovementsfin'winter (December-April).

Ql l Red Deer Rlver watershed.

s

N

Between 1977 and 1979, the Red beer Rlver watershed

‘.gsupported 3 populatlon of about 600 an1mals.~ Wapltl that

* \ N

-

fsuﬁ%ﬁ& along the Plpestone -and’ h/ltle Plpestone Rlvers were

-_foun‘ to be part of the Red Deer

iver w1nter herd

)v.

In wrnter, large herds of cows, calves and Juvenlles (50—
I P

'400 1ndrv1duals) were - mostly found 1n the Ya Ha T1nda Ranch

&z
ﬁ?reglon, out51de Banff Natlonal Park. In th1s area, durlng

_three wlnters, 175 observatlons were recorded (8 144 an1mals)

“f;TQ$ anlmals ra ged‘fro\

:fEaglé Lake, eift of,

the. boundary f-the Natlonal Park to

‘e Ya Ha T1nda Ranch.‘ Only 25 .Jiv '
observatxon‘ ?}57 anlmals) were recorded in surroundlng areas
L 3 A P

:pper Scalp Creek» the Red Deer-Clearwater lelde,

‘1 62 | T

e
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and Ribbon Flats)&’ The use’ of these areas mostly occurred

~

durlng the winter huntlng seasons, at other tlmes the1r

ut111zat10n was restrlcted to u small herds of cows.

4 .
£ iy i
S Few wap1t1 w1ntered in Banff N 10‘al Park: During the
- # o 7 ' .
three w1nters of study, wap1t1 were never observeszFsa ‘f:

¥

«,‘ A‘/
McConnell Creek. Four observdt1ons (6 bulls)

'the upper D1v1de Creﬁr and seven (6 bulls andl.

Tyrrell Cn@ek.  1n tnéfe 1nstances,,small herds""”'

'langlng between Scotch

E T . . ..
Camp and Tyrrell Creek meado,,‘{‘;; H*he Red Deer Rlver.‘ In
late December L977 a herd of 30 1t1 was observed 1n the

'.“

uWSnow Creek area. )

. g ‘ ) . ) L. Lo b § .

o The use of Scogch Camp" and Tyrrell Creek meadows in the-
]

Natlonal Park was markedly hlgher (15 obseryat1ons, 172

ran1mals) in the flrst two weeks of Jan-ua,r*}d February 1977 .

and 1978 dur1ng the‘w1nter hunthg seasbﬁg on the Ya Ha Tlnda

Ranch, than in any other w1nter modbh (Morgant1n1 and Hudson

.1985) However, w1th1n a week after the~hunt¢ng seasons, the ,

'same n&nalé*ﬂ@@establrshed their tradltlonal range/out31de

\\\ The winter range. of wapiti'on the Ya Ha-Tinda Ranch
comprised severaI areas?wnﬁge,’}n the absence~of~human- NI

qgsturbance, large rds (50—400 anlmals) remalned for two-
. o ﬁ' . N
three days at ‘a th -dn areas in 51ght of roads ‘and human

A act1v1t1es, wap1t1 moved out of cover onto the open grassland
\ ‘.,". . -

. . EY
v L : . . .

L]

f.'_f.‘f‘ B . .4,l 165‘
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| ‘Blg‘horn Cree’: and the Ya Ha Tlnda Ranch bu;ldlngs), whlle
} .

"pressure by natlve people, vehlcular act1v1ty along the

1 ) . " . v W ;
. S . i
[ Ty o Y 4 T *
. \ + T . .

~at’ dusk and rhmersed thelr movemanr at dawn. In other

“'.“f,and dawn.

‘-"-‘f._reguentlyq o_hserved‘ in late aft'ernoon,/‘-_2—3_ hours before ’

chgnged"}ﬁased on ground surveys, on surNeys~

T.»grazuxg pressure. Thls change may be relaqted to huntlng

i;.’supported a popdlatlon of approx1mately 2’00 ax;uma,ls.g In -

,_‘_.- . t,q, J N

LER N

i [ T ) 5
e
locations (é g. east of Blghorn Creek, Westlake, Tyrrell

’Lw -

Creek) wap1t1 remamed in the open throughout ‘the. day. In

) early wiﬂter, t#avel between these areas. occurred between dusk

;fHowever, durlng March and’Aprll, in the absenCe of

~ : ._' i J‘

human dlsturbance,Amovements from, on?area to another were

¢

A

Since the. winter of 1980-@1*' movement: palterns have

arrled out by

1,

'-the Alberta FJ.sh and W11dl1fe Dlv1sz.oﬁ and on'reports o‘f

evbral aress aremnii  #

1Parks Canad’a personnel 1t-appe‘ars that. sev@ral’ areas areynot

used o the same leve]‘&,hat they used to be (e g. betweeﬂ‘v"

-

¢

" others, (e g. east of Bg;ghorn Creek) are rece1v1ng a very hlgh .-

. N

»v\ -

Blghorn Creek road or to the presence of a large wolf pack
‘ S ‘7;“*)
(Appendl?crA,__ ’thaptgr‘_z-l)- . o ‘@@. R
- Cnee L : ) ‘ R R .
1l.2. Clearwater River watershed. . ) - ! ;
. . : B . . - NS . .
Between 1977 and 1979, the Clearwater Rlver \watershed ‘9’

'w1nter, a total of 47 observatlons (343 anlmals) were ‘ E SN

o
LR R

recorded.“ Most observat}ons occurred out81de BanfoNatlgial\

TN . v . e oL PR
R : . S AL s R



\) r@ Peters Creek (2 bulls) and Mallock Creek meadows (fﬁﬁcq
. D BT "

meadows along ‘the Clearwat@r River& and of the

he Lgst Gulde Creek‘%rea.'

oo

&

bUlls) 5 e

l'

b

‘lfgyatfhnal Park durang three winters,

observations

x ¥

&
Occasxonal winter surveys bj.khe aqthor between 1980 and

K were llmlted to the Clearwater Lake area (6 bullS, 2 oows),

w%,ﬁs

9 .

1987, and aer1al surve_s by the Alberta Fish and ‘Wildlife

D1V151on show si

separate study?

;ma_flnter ranges cond1tlon (Morgant1n1 and

“ Russell 1983), movements oOf approxlmately 40 wap1t1 were

followed from Forty Mile Flats to Loest Guide Creek meadows.

lrk .Thls 1nd1cates that wapiti ‘that in winter are occasionall§«
"

obsered farther east’ along Tlmber Creek (approx.

part of the same population that. summers in Banff Natloniymn

Park- "t ,4 ) . " . i

-

1 _nthé?RRiver watershed.-

-

wlthln the Panther R1ver watexshed, a populatlon of s

s
Banff Natlonal Park.

v

3

A e

> . . - - -m.

¢

3 .km) are

o (;proxlmately 200 wap1t1 wintered both 1n51de and outslde

.~ Outside the National-Park, the highest ﬁumb‘g\l“ of

4

2

movements fA .

s

B
W

ila «dlstrlput1ons. In April 1983, durlng a’
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i o

A

,observations (2 ) were recorded 1n the Corners area. o

it

wfInthsive use was made of the south east slopes above the 5

"Rib-Creék. Dq(""

“and Jan.—Feb.

’to the hgadwat 4

**Kﬁzcé ‘yi%ter movements across the boundary of the Natlonal Park

':'Panther R1ver._ Wapltl were also observed along the L?wer~Dog”

the ape01al huntlng seaéons (Jan.dgeb. 1977

VL ngpendlx A, Sect1on 2:2. 1), sevé%al large
i
herds moved fromﬂkhe Corners and from the Ya Ha Tlnda Ranch,

e

";whogkib Creek.:'

i

jﬁng& Banf% Niﬁronél Pa k, wap1t1fw1ntered along the Panther

River,in ‘the S::' Spr1ngs area and on the surrounding

meadows east angAig €. Allarge number of bulls (15

observatxgns)*au few cows (4 observations) were found

) ,.‘l}
w1n$eq£hg én iﬁﬁ‘%ubatpine meadows -above | Sulphur Sprlngs

anthﬂr-Rdﬁ e diiﬁde) Bu < re also occasiohally
paither QP_fle'f \Dwz _
observed fhwths Harrisoﬁ Lake areit ‘

wefe de é&ted. However& 1t'eould not \e\;;;;xmlned whether
\*.w» &
they !eflected'normal movghent patterns whether they were

caused‘by human d1sturbance in the Corners area.h"'

i €

L4

. ™ L P " . . . -
2.,Distrib%fion and movementS'in the summer (July-August)

r

Durlng the montﬁ\QOf July ‘and August 1977 1978 and 19791

118 group observatlons wenp made, for a ayk%l ofil,4l7

Q
anlmals. The great majorlty were found 1n mountaln regions

w1th1n the boundary of Banff Nat10nal Park,_w1dely dlspersed

- over some 1, 600 km2 of terrain (Flgurgfb 2). xslxty—s1x

»

‘ : . . N . ) . . e
e ) . - . _t@
. . . . K ¥ .
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FIGURE B.2. Summer (July-‘i\ugust)‘ distribution of wapii:i
: sightings ' . . ‘
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observatlong included collared an1mals., Thelr distribut1on G

reflected the wide dispersion ogtwapit1 throughout the study
region (Figure B 3). o
Of a total of 23 anlﬁals collared in winter on the Ya Ha

Tinda Ranch, 18 were found to summer in Banff Natlonal Park, 2
were found lQ the Park only in September and their summer
%‘ranges are not knOWn, wh&1e§3 were never'located and were

presumed dead. In terms of:river'watersheds, 10 animals were
H found in the Pipestone-Lake Louise‘area, 7 in the Red Deer

River watershed, 1 along the Panﬁﬁer R1ver, and 2 in the

Clearwater River reglon.

In July and August, wapiti were mostly found on high

subalpine and alpine ranges at the headwaters of several .

Panther and Clearwater
Rivers. The Div%de Creek-PeteXs Creek area, the upperﬁmyrrell'

ibutary valleys, Mallpck

R

cow-calves) with é;ll defined loc y erns.
-The exnstence of a netw r; of well worn tvalls 1nd1cates the' -

~ presence 1n the past of s1gn1f1cantly hlg er populat1onif

’

éLevels.' Even though these areas recelued the' hlghest use_l

3

small ﬁ%rds of cows (1~ 10 anlmalsJ and bulls, and 51gns of

Y
4

N <
the1r act1v1ty, were recorded throughout*the Natlonal Park,

Ik s
[} L 4,

‘wherewer favorable habltat was avallable.“ occa51onally,

wapiti could be\obServedvalong the rlver valleYs (eié. Scotch”

~



&
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FIGURE B.3. Summer (July-August’) dlstrlbutlon of
collared wapiti T A
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'd CamP7 “QStlY while travelling to or frqm thelr summer ranqesk
‘\dn 1978 and 1979,vapprox1mauely 200-250 cows and ;jﬂﬁf

L Juvenlles that ‘had w1ntered on ‘the Ya Ha Tlnda Ranch were ';f{"ﬁ””

found to summer- in the Plpestone—Lake Loulse*area. Two raalézcgffi'

collared wap1t1 from this herd and some 50 otheF animals were‘d

located north of Lake Loulse along the Bow River valley,.whlle _#jj

three other radlo codlared an1mals (w1th approxrmately 150 200 :
o&he;s) ranged throughod@ the summer along the R:pestone B m,¢
Rlven from Molar Creek and 1ts trlbutary valleys to the.upper;‘;v.
'25 Plpestone Rlver~and\F1sh Lakes area. '_‘» '54'3 ?'d | L
&n'; .C' As prev1ously 1nd1cated, more than\90% of the total lf ‘,fr

w;nter gbpulatlon of the'%eglon spent the summer 1n51de Banff

Natlonal Park., H0wever, approx1mately 70~ animals, mostly

L9
o LN

small herds of cows and calves and 1solated bulls, were found

to reside throughout the. summer outslde the Park bounda}y

t The hlgheSt number (30 1nd1v1duals) was observed 1n the
\_\ ‘.
\Clearwater watershed 1n the upper Lost Gulde Creek valley. , _
v\ - . " . v‘

.,' On%j;i*d of 5 15 an1mals ranged on the Ya Ha Tlnda Ranch and

requently observed by Parks Canada personnel in the -
'a pen—plne forests behlnd the'Rinchvbulldlngs LsffHaugen pers. o
qommr .h Isolated bulls were observed along Blghorn Creek, L
DogRlb Creek and on the subalplne and alplne rangesﬂabove
Rlbbon~Flats. Wap1t1 31gns were occa51onally recorded in’ theh”

upper Doéhlb Creek and in the small valleys along tge Red Deer‘

Rlver south of the Ya Ha T1nda Ranch %

\» L



\ N
1

l*In the summer of 1977, a heZd oi.34 animals (thfbe spike
l . :

@fbulks——two'yogng buhls, 21 cow‘ and 8. calves) w1th two_‘

< Tinda Ranch untll the thftd'week of July. When dlsturbed by

:hlkers and trail rlders, the anlmals moyed onto the alplne;

f \

ﬂ'anlmals left ‘the fegﬁbn.llrnw

wharassment by 4x4 veha iest

splte o//exfenalve su veys, thls herd was not located untll

A"

’September 28, when the two collared anlmals were found in the

7

\SY' Tyrrel Creek area yﬁ Banff Natldhal Park 1nd1cat1ng a late
K\i;ESummer m1grat10n of 30 kllompters. One o her herd (at least
bb85 1nd1v1duals) res1ded 1n the upper Scalp Creek ‘on the hlgh
leateau\overloqklng Forbldden Creek until the first week of

. August.ﬁ By tﬁe mlddle of ~August, in spite of exten51Vep"
p .

,surveys, the herd c0uld not be located. It 1s belleved to

-,have dlspersed in. the heavy t1mber on the Forbldden Creek 31%9‘
/o
and moved/lnto Banff Natlonal Park. QThlS 1s suzported sy

]
i

'c1rcumstant1al ev1dence, such as 51gns and tracks along Py

'fex1st1ng tralls, absence of wap1t1 act1v1ty 'in Ahe Forbldden

/

fCree& area’ and a hlgher number of anlmals ‘in the upper Tyrrell
Cre k than observed in July. Th1s range abandonment is . .
°if f bught to be related to the dlsturbance assoc1ated w1th the

“ /ﬁlellng of a gas well 1n the upper Scalp Creek._ i

I A

e In the summer of 1983 dur1ng aerlal'surveys Carrled out



: only a small percentage*of the animals that winter along the

hS
~

LR RS Ca1 e AR A Y0 A A R X R T4 ‘ q Ty

' establishment of traditional summerlranges.‘;"

by the Alberta Fish and Wildlife Division outsfde' ‘nff' =

0

P
> ¢

National Park (Nette 1983), 112 and 87 wapiti wére observed

sub-alpine and; alpine meadows w1thin the Red “Deer Rixer an
v
the Clearwater River watersheds.‘ The surveys are overall

gl J -
cons1stent w1th the results of th1s study and; 1ndicate that

Red Deer Rive{ summers outs1de Banff National Park.- The
‘apparent higher number of anlmals observed reflects higher '7’:

population levels. However.the’.may also 1nd1cate;the re- °
ERTEN i ; . B P T e ) - .
3. Spring and fall migfatiOnS“
K o » V ‘ . o

Throughout the study regipn,“the majority of the wapiti

" populatiof exibited well-defined' seasonal mi'grations between °

4

winter and summer ranges. The travel distance to National Park

summer ranges averaged 50 kilometers (Table B. l)

Y

Wapiiﬁ showed ‘a strong tendency to return to the same

‘

'*summer ranges every year. However, there were 1nstances where,

: - TN L
,animals were observed 1n succes31ve years/;n different summer .

- i

ranges.- For 1nstanée, elk #16 was- located ‘in ‘the D1v1de Creek.

area in 1977 and 1n the upper Pipestone River in 1978

979. The two ranges are ‘some 40 km' apart.‘ In 1978 elk #5

'ummered 1n the Peters Creek area, but in ‘the summer of 1Q79

1t ranged 1n the upper Mallock Creek. Late summer'hovements\

.. between different ranges by elk #9 and #15 have been'

Y
N

\ A . °



Table B, 1 Location of aummer
‘ ' and didtances from thq Ya ha Ti

range (1977-‘?79)

rangea in Bayﬁ
nda Ranch winten;

X

ational Park

-

" Aninal : Location of Liﬁegr Actual iiinimim
No' . summer ranges “distance .t¥avel digtance
i . ~ (km) (km)
1 B Upper Pipestone‘R;veri '47.5 67.5  0
2 “'prer Pipestghe Rivér 47.5*@' 67.5
3  itNoth'Lake‘Ld¢is¢ | 57.5 67.5
g South Molar Creek '51.0 62.5
5 ~peters'Cféék - (1st sumnglza.oA 37.0
}" - Mallock Creek (2nd sum.) 37.0 47.0
6 Upper Tyrtel.Creek 17.5 26.5
«7‘;; ’Upper”niViée Creek 2§.b 30.0
| 8 | North Lake Louise 57.5 Y 67.5
'ﬂii 9 Upper Tyr;el Creek 17.5 26.5
10 ,a._ﬁpﬁe; Pipésfone River 4f§5v 'v67.5
11 '\ Upper Divide Creek 26.0  30.0
12 \\\_gppeg\Tyrrel C;eek'. 11.5 ' u26.5L~
i3 | "Upper Molar C;eek : ;».5 v62.5
14 " e " 47.5 " 62{5
15 " - "o  47.5 62.5
. 16 . Up. Divide Cr. (lst sum.) 25.0 30.0
" Up. Pipestone (2nd sum.) 47.5 67.5
" " wo (3ra sum]) 47.5 - 675
o 7: ':Ugéer T;}re; Creek .17.5 © 2645
, Panther-Réd:Deg; §ummi§  35.0 .}'43.0r '

*

’v.*'Minimum travel diStaﬁcé gioné'river valieys.
PR [ Co




.previously described.»

Along the«mlgratory routes, wapiti used the following |
intermediate rangesz the meadows betweem ‘McConnell ard Tyrrel
'Creeks in the Red Deer River waterﬁhed, Mallock Creek meadows .
along the Clearwater R1ver, and Sulphur Sprlng meadows and:
SIdehlllS along the Panther River. = .

The overall migratory pattern, as descrlbed 1n Chapter 3,
was documented through 1nten31ve field surveys and is further

seeh in the travel pattern of rad1o-collared anlmals (Flgures L

B4andB5) ,7

’

4, Herd boundaries

o

The elk populatlon in the reglon <an be subd1v1ded 1nto
three separate herds each assocjiated with a major river valley

j(1.e. Panther Red Deer and Clearwater Rlvers) Some mlngllng

. between herds on summer ranges was detected in the D1v1de

Creek (Red Deer-Clearwater herds) and Snow Creek (Panther-Red.
Deer herds) areas;' However, in early fall the great majorlty
of the anlmals that had shifted to another dralnage (e. g.
Peters Creek in the Clearwater dralnage) were observed to move'
" back to thelr habltual ranges. Further mlngllng may occur in
late tall and winter, espec1ally dur1ng 1nten51Ve human
harassment, between the Panther and Red’ Deer herds w1th1n the

: Corners-Dog Rlb—Rlbbon Flats area.. . |

Movements of elk from and to areas adjacent to the study



wy \') . .
FIGURE B.4. Late spring movements of 9 collared wapiti
from winter to summer ranges (»978).
. R \
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FIGURE B.5. Fall movements of 7 collared wap1t1 from_
summer to w1nter randes
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\\gion wore ob-orvod. While no ovidonce was ever found of

novonentl froh tho Red Deér hetd acroe- Pipe.tone Pass into

the sifleur River, travol through Cleerwater Pass into the

Sifleur River valloy was detected. Mingling may also occur
between . the Red Deer River and the Bow River herde as f“{’
indicateg\in 1977 by the presence (in the Molar Creek area apd

¢
&thhe Ya Ra Tinda Ranch) of one elk that had been collared n

-
- #

tenay Natxonal Park (in the Molar Creek area.and on the Ya g
"Ha Tinda Ranch). Wapiti from Kootenay National Park have been
reportedito summer along the Bow River (Gibson and Baker |
19775. In‘lsfe,‘two elk not collared during this study were
;found.withiﬁlthe Red Deer River herd. They had.been trapped
in Jasper National Park and released by the Alberta Flsh and °
.Wlldlife Division in 1974 along the Red Deer River, east of
' the Front Ranges, 25 km from the Ya ha Tinda Ranoh. T
Mingling between the Clearwater Rlver herd ano the elk

_populatlon along Ranger Creek and Ram River, across the upper

'Indlan Head and Lost Gu1de Creek, were not monltored.

'y
@

With regard to the Panther River herd, there is

hlstorxcaf ev1dence of movements of animals from this herd to

s

;'the Dormer River and the uppér. wigmore Creek-Cascade River'
area (Banff National Park files).
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Table C.1. Average sise of cow-calf-yearling
herds as determined by habitat.

b N o
e .

Wi.m:.t. . ‘ K ’
e . n
¥ - - - 7
';roa of va;iaﬁicn s \ af Ms P-ratic  Sig. level
Between groupe  107551.43 9  11950.15 2.616  0.0076

ithin groupe 721666.52 158 4567.51

Total (corr.) 829217.95 -167 : '

4

Table of &werage herd sizes pér habjtat - (Winter)

| - .

Habitat . n Average st. Err.
Alpine tundra . 4 41.5abcdef 13.37
Avalanche slopes 1 30.0abcd 0.00 -
High el. open forests 4 ' 13.2a . 1.10
Grassland slopes 17 17.7ab 2.53

Spruce foregts 17 38.7abcde 15.11

Pine for;égb 16 5}.4a cdef 19.24

Low el. lands 21 %.5 d g 17.40 .
Low el. grasslands 63 75.4 od fg 10.15 '
Deciduous forests g 3 26.7abc 24.18
Riverine habitats M7 R 36.8abcde 8.45

Y

Values followed by the same letters are part -
of hamogeneous groups (P<0.05; multiple range test).

-



' Lowel.

Sy SPrlng

it 'J‘.‘able c.z. Average size of cod-calf-yearlmg |
5 - herds as. determmedby l'xabltat.

F

m'§ R T
'~ Source of variation SS -

v s
Y- '

- at

: __F-rét_ié g “js_ig-"'ie‘\?e'l' L

£ 7002.12

,.M&&én¢W§e' :
93298 82 ‘

. Within. groups

~ Total (corr.)® 100390 95.\-

155

788 01

60192
ji64, :

. 1.3090 .  0.232 -

2

. / P Table vof‘. aLve,rage ‘herd s»izes’\’p‘ei:\ habitat '(-'_Sprihg)"’

' Habi tat’

. }

- Average

. §t. Err..

:1m®ersmwhm 3
" Avalanche slopes ORI R
. . High el. open forests 1
‘-Grassland slopes . 12
. Spruce: forests . - 16
Pine forests o s 019
‘shrublands = 22
. 67 U
112
12

. Low._el. ‘grasslands »
.. Deciduous: forests. Ly
'Rlverme habltats L

¢

'2
.21,
20,7a @

7

ompMHm

. 6abc
a -

oa |-

\l!—‘O

a .
ab H
19.7a

S‘s’

5

o

‘c
c
e
6.6abcd
7.3abcd'e

O
f.
f

N&wmﬁppode.i
BpRe8le88R |

‘ .Values followed by the-same letters are part

vof homogeneous 'groups (P<0 053 multlple range test)




'I‘able c.3. Average s:.ze of cm-a-calf-yearlmg' S
~ herds as determmed by habitat.

:‘.‘ l v’ e .

_‘ Source of variation  SS “df. MS F-ratio 'sig. 1eve'l 5
Between groups - 6442.62 . 10... - 644.26 - 2.094 - 0.0337
_Within groups’  25847.31 (84  307.70 ' .. S

= Total (corr.) .  32289.94 - o4

Table of everage herd sizes per‘.habitat (Summer)

“Deciduous' forests.

.- Habitat =~ Average st. Erre .
Alpine tundra 18 126.8 b 5.55 - - / :
| Krummholz .- 12 8.0a 2.77 . 2
" Upper el. shrubl. 1 16.0ab 0.00 - / ' ™
-Avalanche slopes 23 226D 4,91 ‘ dee”
- High el. open forests . 4 "16.0ab 7.33
- Grassland slopes '3 3.3a 1.85
Spruce forests 4 '17.0ab - 5.14
Pine forests 5 - 5.0a 2.5
Low el. shrublands 6. 8.6a 1 2.29
Low ‘el. -grasslands 15 9.4a 2492
= 4 : :_S.Oa'v '

', Values followed by the same . letters are part
of homogeneous groups (P<0 05- multlple range test)

// g



) Table c.4.:‘AVerage size of cw-calf-yearlmg
N ‘herds as- determined by habitat.

Fall.

Ei

Aanowa

- Sohrce‘of«Va;iation‘vﬁ-SS<5 Af

P-ratio . ~Sig. level -

Ao P
r a

o

‘Between groups 752 % . 8"
‘ ,_ﬁW:.thm groups . 7218 51 49

slTotal (corr ) 7970.77 57

638 . . . 0.7417

-

, Table of average herd sizes per"ﬁab;it;ag‘fj'(:‘r"gll); o B

'Alpme tundra

"Upper el. ‘shrubl.
Avalanche slopes L
© Gragsland slopes -
* Spruce forests. = - .
Pine forests: -

Low el. shrublands
Low el. grasslands
Dec1duous forests '

U U e
WO N WS

lo

o

o I

' : Values followed by the Mters are part ,
o of homogeneous groups (P<0 05; nultlple range test)




A

M

.

Avalénéhe slbpes )
' High el. open forests

e S e e B B e A
4 . . L SR

Table C.5. Average size of bull herds
as ‘determined by habitat.
-~ .‘ o wmterv C

I3 o ' ) . e
/wu . ' : '
! . PR . ) L .. " - | ‘

ANOW&'

Source bf variation Ss af . Ms » F-ratio .Sig; level

Lt . . e

v

 Between groups 5.68: 7 o .8l- .68l
W1th1n groups : 32,20 27 ©1.19 Lo

T

1
Total. (corr) o, e, o }
‘ v

Table of averag{e herd sme% per habitat (Wmter)

g

Grassland slopes
Spruce forests -

- Pine forests

Low el. shrublands .
Lowvel ‘grasslands
Riverine habitats / .

&‘“’ﬁ

NUOWOUNY N
oo

ol eoloNeloNo) JNeo

e ¢ 8 » 2 o e
EEBERBREL.

vo

PNNNHNNNN
L ]

/' -

-~ "Values fol wed by the same letters are part

of’ hourog jecus groups (P<O 05;- multlple range test)

S . . 3



b ““’.y};‘;ﬁw),nﬁ;..{,,..Aru:’,;..; i _ ; 5o s 4.‘ ¢ ¥ ) O Ta,

= 'rable C.6. Average ‘size of bull herds P
L as determined by habitat. : e '
‘ Spring : | S

© ANOVA

Source of variation 85 - “4f M F-ratio sig. level .

Y2083 52700 144 0.3860
50.67 11 4.61 s

L7515

; Table of average herd sizes per habltat »(ﬂprmg)

Vi d $-. i

12

~ Habitat o : »‘ " 'n . Average $t.Eﬁ'3

a. ‘Graes, -slopes
, forests
Low el. shrublands

Low el. grasslands .
: Dec_iduous forests -

o

W0 W N
= WN o

vValues followed by the same letters are part. \ o . .
‘of hon'ogeneous groups (P<0 05~ muiltiple range test) :



Table c.7. Average size of bull ‘herds | AN : ~ PR
-as determined by habitat. "o o -
sumefo ) ) ,
S /
- ANOVA L DR o B .
Source df variation  SS o 4f o Ms ' F-ratio. Sig. lg&el
. Between groups ~ 752.26 . 8 94.03 638 . . 0.7417
‘Within groups | 7218.51 49 147.31 < :

Total (corr.) . 7970.77 57 .

Table of average herd sizes per habitat (Fall)

_Habitat ‘n . Average - ~ St. Err.
Alpine tundra -8 3.5a S @
Krummotz o 3 2.3a b '
Avalancheé slopes 1 1.0a ,m/ :

High el. open forests =~ 5 : 1.2;// :

Grassland slopes R | -~ 102

Spruce forests - 1 1.0a

Low el. shrublands 2 2.5a,

Low el. grasslands 2 2.0a -

Values followed by e same letters are part
» ‘of,h,a%ge‘neous groi (P<0.05; multlple range test).



., . ; .,

:
~ Table C.8. Average size of bull herds - .
: . as determined by habitat. . . . S
{
T , ] L f
. Source of variation, SS af MS . P=ratio Sig. level
| ‘ - ‘ Lo , — rg . ‘ ‘ ! . : . N ! . .
-Between groups - - 752.26 ' 8 . 94,03 »638 -0.7417
. Within groups 7218.51 49 147.31 -
" Total (corr.) 7970.77 57 . , '
Table of average herd ’sizeg per hablta "(Fall)
Habitat *© = n . Average .  St. Err.
Grassland slopes 2 1.0a £ 0.00 .
Spruce forests 2 .- 1l.0a- 0.00
Pine ests » -1 -1.1a 0.09
Low eli shrublands. -] 1.0a 0.00 "
Low el. grasslands © 17, l.1a 0.08 '
' Deciduous forests 33 1.0a 0.00
. R A T : o -~ ;

" Values followed by.the éam; letters are part o
of homogeneous groups. (P<0.05; multiple range teft).
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