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_ Food habitz of wapit1 (Cervus elaphus nelsonz) in fhe'
‘”boreal m1xed wood forest of central Alberta were exam1ned 1n
jf1ve hab1tat types poplar forest W1llow upland grassland
lowland grassland and sedge meadow D1ets were sampled
fuslng the b1te cqunt method from October (1980) to

August(1981) Few d1fferences in the use of foragebclasses
~'(grass, browse, forbs) were found among d1fferent sexes and

ages. of wap1t1 S1gn1f1cant d1fferences in. the use of forage |
"classes occurred among seasons ‘and among hab1tats (P< 0%) e
:Grasses dom1nated the grassland and sedge meadow d1ets for
q'much of the year,,though forbs were 1mportant components 1n ]-”
rthe summer Forbs rema1ned 1mportant 1n the w1nter d1et 1n -
-lfthe lowland Browse generally dom1nated d1ets selected 1n ’
-poplar forests Use of grass 1n th1s hab1tat was gre:test 1n‘
.{spr1ng and fall. and forbs were 1mportant 1n the spr1ng and
\summer d1ets In the w1llow hab1tat browse was the maJOr
.lcomponent of the d1et dur1ng w1nter and summer, wh1le ' "h;f(*kﬁ;;
| hgrasses domlnated the d1et 1n spr1ng and fall | | REEREIE i
'%f Forage quallty,}based on. crude prote1n, was _‘"5jj‘¢¢ hpjg"iﬁ
; s1gn1f1cantly greater 1n spr1ng and summer than 1n fall and -
winter (P< 05) Forbs generally conta1ned more prote1n than
other forage classes except 1n summer when no d1fferences Qf'

were ev1dent D1gest1b1l1ty of w1nter forage samples ranged

"5l'from 35 45%, wh1le summer samples ranged from 60 75% Forbs ;?;Af

v ;tended to have the highest overall dlgest1b1l1ty D1etary

'crude prote1n followed seasonal trends s1m1lar to that of }%ff

7

. 1v S‘
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“t~flowland grassland 1n summer D1etary crude prote1n was

.;_considered to be suf¥1c1ent to meet requ1r;hl

”rtforages It was s1gn1f1cantly greater in the spring and ':tl;f‘“
';;summer than fall and wwnter Dmetary crude prote1n ranged

'rfrom 4 5% 1n the sedge meadows dur1ng w1nter to 25 3% in the

.

“ts of wap1trf

-;throughout the year.‘except ln the sedge mea\ows 1n w1nter
ﬂ ' Foraging rates (bite Tate. consumptifw rate, rate ofj‘?
fumovement) var1ed among sex and age classes. hab1tats. and7l7
f"seasons G‘oragmg rates were generally greatest ln sumner

;;fand lowest in w1nter W1th1n a’ season rates &ﬁ“ded t° be

fthe lowest where select1on was the greatest 1n areas of

‘75h1gh speC1es and structural diversity Adult females had
~higher consumpt10n rates than other wapit1 dur1ng the _
".‘summer. while adult males exh1b1ted slower rates of mbvement

"'dur1ng this perlod e jf'g}f‘if’lfhff“»7_'f(f“'
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Introduct ion

Large herbivores spend'much of their time foraging toi

obtain adequate food to meet nutritional requirements Diet
selection a. process ‘which governs the amounts and varieties::
~of food consumed (E1Vis, et al. 19761 1s a means by which. |
'herbivores can attenuate fluctuations in forage quality. and
_”aVOid chemical defenses of plants (see Freeland and danzen
1974) Diet#selection is- influenced by quality and quantity
'of available foods which are influenced by the location and
;.time of feeding (Hobbs 1979) Animal characteristics '
'<'(phy51olog1cal requ1rements. anatomical and morphological
ffeatures. and their behav1or) and enVironmental conditions .
. g(eg snow conditions) also influence diet choice . |
‘ | The consequences of diet selection occur at the o 'hi
~_indiv1dual level (animal conditton). and at the population
“.level (productivity) Quality of forages in the diet can o
"affect growth rate‘ body size, age of sexual maturity,--_‘
hreproductive potential. and surv1val (Klein 1970 S‘nclair'lrv

‘“1974) Consequences of diet selection also occur at the f.-‘

wecosystem level influencing energy and nutrient flow from}l‘7

";;herbage to herbivores. the partitioning of food resources

f_ﬁbetween species, and habitat condition (Klein 1970 Sinclair '
'ﬁ1974 Ellis et al 1976 McNaughton 197%) o o
| The boreal mixed wood forest regions (Rowe 1972)

'-w contain forage resources particularly su1ted to supporting' ”
;pOpulations of native ungulates (Telfer and Scotter 1975)

\.--f‘

f‘ :1i;‘_

B L
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received increas1ng 1nterest The prof1tab1l1ty of game

D /

[

]product1v1ty as 'natural" hab1tat for nat1ve ungulates,has -

-: 4
‘hScotter (1975) and nntens1vely managed systems (game

A

farm1ng) are ga1n1ng 1nterest in Western Canada A.ﬁ

.Determ1nat1on of opt1mal stock1ng rates of ungulates on

- as sound ecolog1cal management of th1s resource base
Est1mates of forage and d1et quallty. -as well as forage o

'quant1ty, are 1mportant in assess1ng product1v1ty and

pred1ct1ng range carry1ng capac1ty for nat1ve herb1vores

(Wallmo et al. 1977 Robb1ns 1977) Dwet select1on QT

“throughout the year is 1mportant to the welfare ofvthe
'an1mal Summer forages prov1de fat stores, wh1le w1nterv.
_Jforageskprov1de a port10n of the overw1nter ma1ntenance B
-'Hf‘requ1rements (Hobbs 1979) Thus, diet select1on 1s 1mportant

f1n determ1n1ng opt1mal stock1ng on both summer and w1nter‘

e ranges

As nutr1t1onal requtrements vary w1th sex and age as B

_:-an1mals would be expected to fged more select1vely than f

&larger ones Larger wap1t1 would be expected to forage on

iwould be expected to forage differently than those w1thout

”iﬁ added requ1rements To av01d competit1on between adult males

,ranch1ng 1n these areas was 1n1t1ally assessed by Telfer and

by these classes may also vary (see Ge1st 1982) Smaller o o

‘ these ranges 1s 1mportant to the econom1c v1ab1l1ty as well .

B well -as w1th season (Nelson_and Leege 1982) d1et selection,}~'

':'more f1brous plants Wapit1 under 1ncreased energy demands_vi"



and females males may be expected to use different parts of p
~ the range Thus,vrange suitability may change in relation to‘F

population structure

At the Ministik wildlife Research Station ai'!*
.”mixed speCies (wapiti, moose, bison) graZing system in the
'.Jboreal mixed wood forest of Alberta has been established for
“a number of years. Studies ‘have attempted to define animal

}frequirements and patterns of resource use on a seasonal

basis. The present study was conducted at this research

N

| station to . investigate the food habits of wapiti in relation'
to available forage resources An investigation of

resource use by wapiti had been conducted by Gates (1980)

JUbJGCtives . r‘{; '._;a { G |
. : Determination of the capaCity for wapiti production in _

'spec1fic areas requires measurements of the available food -

f:fresources, their patterns of - use and an estimation of their a

'i:nutritional requirements vary with season. age and sex
‘ff}(Nelson and Leege 1982) these factors also must be

: Nlconsidered in area evaluations

j""-effect on the nutritional status of the animal Since '

R t-_.

3,

e The overall obJective of this study was to examine and
Ahi;compare seasonal food habits and foraging behaVior of adult

,and young wapiti of both sexes in five main habitats [, _
ffbidentified by Gates (1980) as important to wapiti in. the *fi[ﬂjf

fmixed wood boreal forest region Willow poplar forest



;-kz/t i , . ‘3_”‘;y - - '4u

_lUpland and low]and grasslands, and sedge meadows

Spec1f1c obJect1ves wh1ch prov1ded a structure for the

.study were.v

r 16-to descrtbe—pﬂant—spec1es compos1tron—and—est1mate
:plant b1omass in the five hab1tat types ' |

2) to determ1ne the qua11ty of the most prom1nent
forage items .in the wap1t1 diet thnoughout the year |

3). to determ1ne and compare the botan1ca1 compos1t1on
.“'of the diet of ‘male and female, adult and young wap1t1 ‘
._seasonally 1n the f1ve hab1tat types R -
4) to exam1ne dtetary preferences of wap1t1 in. the f1ve 8
*'R'hamtat types. - . . R
| 5) to est1mate and compare qual1ty of the wap1t1 d1ets
[in the f1ve habitats dur1ng different seasons of the Year
| 6) to examine and compare forag1ng eff1c1ency of the
".four sex and age classes of wap1t1 seasonaI]y 1n the f1ve

fhabitat types



Study Area |

The study was conducted at the M1nxst1k W11d11fe .

——4——;Researoh—5tat1onT—50 km_southeast_of Edmonton,_Alberta_iNN_______

Sec 25_TP 50 R.21). The study area was approx1mately 60 ha

- in size, and was: enc]osed by 2- meter hlgh game fence.

v .0,

..'Geology and Topogr'aphy B

. The M1n1st1K area is under1a1n by the Edmonton"' o
:Format1on an Upper Cretaceous bedrock of sha]es.»”

'sandstones, clays and coal 1nterbedd1ng (Bayrock 1972) e'i:nfi

HCook1ng Lake Mora1ne composed of glae1al debr1s formed

'7_ durtng the retreat of thg W1scon51n 1ce sheet overl1es the

‘N;Edmonton Format1on The area exh1b1ts gently rolllng to

o @? '
‘4'rolllng h1lls and shallow depress1ons,‘typ1cal of hummocky

_dead ice- mora1ne Numerous sloughs are character1st1c of the ;

S .
F S
.....

tt -.‘ 50’15 Of the M1n1st1k areavare ma1n1y Luv1sols, and l1e
”hw‘th1" the ‘grey wooded so1l Zone. The Cook1ng Lake loam,; |
_-y‘whlch predomlnates in the reg1on (Bowser et al 1962) 1s af:h;

jfa1r1y wel] dra1ned orth1c grey wooded so1l developed on

‘-aigglac1a1 t111 of the Edmonton formation,»underly1n§ treed

‘:;aneas The Uncas loam, an orth1c dark grey wooded so1l also,7h‘d



"deve1oped from glac1al t111 1s found on less densely treed."
"'areas Th1s so1l is fa1r1y well to well dra1ned Sandy loams'ud

are also present on the area, though in 1ow proport1ons

\f
s C'limate '
| The M1n1st1k reg1on exhrb1ts a cool. cont1nenta1

.‘clxmate character1zed by short warm summers and long cold o

"f'w1nters (Wonders 1969) Temperatunes range from about -40 C L

. to- 32 C The frost free per1od averages 100 days. although
ztcon51derab1e yearly var1at1on occurs The average annual |

hgprec1p1tat1on is 450 mm,,and about 125 cm. of snow falls }

";annually The average w1nd veloc1ty 1s less than 26 Kph

| u};Internat1onal A1rport

'~Append1x 1 descr1bes weather conditions dur1ng the study

,perxods (1980 1981) as recorded at the Edmonton 1’ . ,jT

4]

‘iVPgetation ”: R R YA ‘ S
e Rowe (1972) classxf1ed the M1n1st1k area as being the

7”.southern Fringe of the boreal m1xed wood forest zone The f;i

'2_site of the study area.was homesteaded early 1n the ftﬂ}‘

i twent1eth century. whlch created greater 1nterspers1on of R

‘5ﬂhab1tat types than found on und1sturbed s1tes The “

-_1nterspersion of grasslands and forests. and the scarc1ty of};~1t

“fconifers g1ves the area some character1st1cs of aspen

'";parkland



Gates (1980) class1f1ed the vegetat1on cover of

M1n1st1k Research Stat1on 1nto f1ve types vw1llow poplar'

forest. upland grassland lowland grasslandlvand sedge_l R

;__;;__meadows (F1gure 1) - R _
o ~Poplar forest was the dom1nant cover type occupy1ng ‘

‘47% of the area Trembl1ng aspen (Populus tremulordes)

}1fdom1nated dr1er s1tes. wh1le balsam pop]ar (P balsamlfera) e

“<dom1nated the more mes1c s1tes A flre in’ thws area 1n the

"'k:f1890’s resulted 1n wh1te spruce (Plcea glauca) the dom1nant .

,f_tron the study area (Gates 1980) The most cummon shrubs 1n

| - oﬁthe understory of the poplar forest were beaked hazelnut

;th:ri(COryIus cornuta),_rose (Rosa acicularis and ﬁ woodsil)
-;*;raspberry (Rubus melanolasias),:and saskatoon (Amelanchler

}tt:.alnifolia) Numerbus seasonally abundant forbs were present

'7{5cllmax spec1es of th1s forest zone be1ng,poorly represented |

"\

MR )

*;Jas well as brome grass (Bromus pumpelllanus) and bluegrass i

‘71' (Poa spp ) | RN AR R
: The w1llow hab1tat occup1ed about 12% of the study

"{huarea. form1ng a band around the sedge meadows W1llow (Salixg;r'
s spp ) was the dom1nant cover spec1es, although balsam poplar;ﬁt;”

':"fwas present 1n some areas Sedges (ma1nly Carex antherordeslf-3'

'*”3iia”d reedQPaSS (Calamagnostis CanadenSIs) were the ma1n

S,

"‘P.-understory spec1es.- '

Sedge meadows occurred on 11 5% of the area w1th Canexzfqi

| "fantheroides as the pr1nc1pal\spec1es Catta1ls (Typha
"7f:f7atlfolia) occurred along the °pe" water edge °f the sedge

;g‘meadows. and reedgrasses occurred near the shore edge of theﬂkjf;



¢+

. v p X -‘.':“ . K B S AAKS S x A ; . " - EE
/% Pz - , or N X $ Al . i - ’ . a N o
)\‘\ .« 33 aqy 2 g 4 (L3 : g § d N . . o .

LT AR vt S : - 5 - :

" Figure 111 Vegetation cover types at Ministik Wildlife
.0 Research Station; willow, poplar forest, upland grassland, =~

w



meadows Forbs occurred ma1nly at the shore edge.
Upland grasslands occurred in cleared upland forest
areas.‘and occup1ed 19.1% of the study. area. These areas

N f

vwere seeded in the early 1900’5, and native. spec1es have not

T.,yet replaced those 1ntroduced Bluegrass and brome were the
Hdom1nant grass spec1es Forbs 1ncluded clover (TFlfollum

| ‘spp ), dandel1on (Taraxacum oFfzcrnaIe)l and strawberry =
;(Fragarla v1rglniana var glauca) ~Shrubs, - snowberry o

f(SymphorlcaPpos spp ) and rose were frequent on only a few

'“jl,s1tes Poplar regenerat1on was 1nfrequent on the upland

3

Lowland grasslands occup1ed 4, 4% of the area. " The maJor
4lowland rassland site. had also been seeded Bluegrass. :“;2g‘
"fbrome wheatgrass (Agropyron crlstatum) and reedgrass were'
wfthe maJor spec1es present Th1stle (ClPSlUm arvense) was . the ‘

?gnpredom1nant forb..
‘ History 5 LT coL .
.lf{ﬂ*_j The M1n1st1k W1ldl1fe Research Stat1on was establ1shed
.’t‘by the Alberta W1ldllfe Product1on Research Comm1ttee 1n
:31976 A quarter sect1on of the reserve was Fenced in- 1977
l::ﬂand hand reared wap1t1, b1son moose and deer were o

'91ntroduced 1nto the compound from foundat1oﬁ\stock at the

"Un1vers1ty of Alberta W1ld moose and deer are capable of

_”;rztwentep1ng the compound The stock1ng rates. of these spec1es

”tfdfor the w1nters of 1977 1981 are g1ven in Table II 1



N

Table IT.77 Winter stocking rates (Ungulates/60 ha)
Ministik Research Station for 1977-78 to 1980-81.

‘CePVUsﬁ ~ Alces » ,‘Bisoh‘ ’Ddocoiler |
~elaphus o alces bjspnA SPpP. '
1977-78 8 e2(+) o - 2
j197a-79 12 3‘(5)' 3 '4_‘2(5)'
1980-81 . 17 R 5 s




1

- Study Animals - | f‘~.} lﬁ\u'

. T During: th1s study. 12 wapitil- three'adult males, three '

;;*f*—adUlt“females, three male calves, and- three female—calves—‘
‘were observed The adult an1mals had been hand reared and
were free-rang1ng res1dents of the M1nlst1k study_area for
‘foUr"to.fiVe years prior to'thejstudy 7Two'of the female' |
vcalves were rece1ved from Elk Island Nat1onal Park in June -
of 1980 and were hand reared The other calves were born: 1n

"1980 to res1dent females placed 1n a calvwng pen These "
calves were. maternally reared and hab1tuated to human
spresence before be1ng allowed to free range w1th the herd
,Hab1tuat1on had a tam1ng effect that fac;l1tated close
"observat1on of the calves One adult female ‘was pregnant at
'%'the start of the study, ‘and calved in May 1981. |
| Animals were supplemented w1th small amounts of. alfalfa
‘vpellets from danuary to Apr1l 1981 Schwartz and Nagy (1973) o
and Regel1n et al. (1976) found no effect of art1f1c1al o
A;feed1ng on the d1ets selected by tame an1mals |
S The use of tame’ an1mals for food hab1t stud1es has
l_several advantages over’ other methods Tame an1mals
{Tfac1l1tate accurate descr1pt1on of the plant spec1es and 1’ :
. ;plant parts consumed Representatwve samples of forage wh1ch
_ reflect th4 chem1cal compos1t1on of the d1et can be
,:_collected (Hobbs 197§) Fecal analys1s (Sparks and Malechek
1968) and rumen samples (R1ce et al . 1971) underest1mate the'"

;>quant1ty of spec1es -of hlgher d1gest1b1l1t1es (McInn1s et

al. 1977 Vavra et al. 1978) The feedmg site method
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'®  McCulloch 1955) and foraging minutes method (Buechner 1850) -

overestimate impohtance of'erubby’Species and underestimate

~——““—f0rbs—and—grasses—ﬂn—{he—dﬁer*ﬂWa4lmo—eFAal i%?£4——¢he—dsef~—%%
of tame an1ma]s also al]ows the 1nvest1ga¢1on of d1et
select1on wlth1n spec1f1c hab1tats. wh1ch can not be

determ1ned us1ng fecal samples (Coll1ns 1979)



 METHODS

__Megetation;Composition_and_Biomass '

_Herbaceous Vegetat1on o o |
‘_ Herbaceous vegetat1on was sampled each month in allk
vgf1ve hab1tats dur1ng snow- free per1ods October and November
'h1980 Apr1l through August 1981. Th1rty 25cm X 50cm plots
Awere randomly sampled in each hab1tat except in the sedge |
:.meadow 1n November, where 20 plots were used\~Plant spec1es.,
_ genera, or plant group (grasses) in each plot were recorded
"_as were the1r he1ght, a v1sual estlmate of the1r percentage
"rcover, and the1r phenolog1cal stage Ten plots within each lt.
_ hab1tat were cl1pped at ground surface. then the plant ' .
spec1es or groups were separated dr1ed at 65 C for 2 to 4 \
'days, and we1ghed to obta1n an est1mate of b1omass When‘
wcomponents of l1tter (eg fallen leaves) were consumed by
'the wap1t1, these were also collected from the plots,j ,p*":
"-ftfseparated dr1ed and we1ghed Dur1ng the summer months, the -
_number of plots 1n the pop]ar forest was. 1ncreased to 60 to
‘feaccount for the great plant d1vers1ty there Of these plots.;
20 were. cl1pped for. blomass est1mat1on ‘ _V A.
Dne way analyses of var1ance (ANDVA) were, used to B
‘gcompare herbaceous vegetat1on b1omass (dry we1ght) among
,hab1tats dur1ng each month D1fferences among means were
_ ;evaluated us1ng the Least S1gn1f1cant D1fference (LSD) test |
| ;(Sokal.and RohIf 1969) D1fferences at P 05 were cons1dered |
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statistically signifjcant)

Shrubs

‘)

In the spring of 1980 a browse 1nventory was conducted

by technlcal personnel at the s%at1on Prev1ously.<a 1n'

: reconna1sance survey was undertaken to determ1ne the
locat1on of representat1ve stands w1th1n the forest and the :

N

‘w1llow cover types Eleven stands were selected for sampllng"

dn the poplar forest and 2 stands were selected in the

.wxllow hab1tat In each forest stand 4 2mx2m plots.»lom

apart ‘were establ1shed In the willow stands._7 plots were :

of stems and the number of browsed and unbrowsed tw1gs of

each specwes were recorded These data prov1ded 1nformat1on

- on spec1es frequency of occurrence ang/\he y1eld of tw1gs:-

(tw1gs/hectare) of the predom1nant shrubs

Foraging Behavior

The b1te count method (Neff 1974) was used to estimate-yf”f

dlet compos1t1on Each dist1nct removal of a plant plant

part or a number of plants was cons1dered to be a b1te

D1ets were sampled dur1ngsthe 7th to 23rd day of each month;'
h7-{ from Dctober 1980 through August 1981 Based on plant

phenology and snow cover, the months were grouped 1nto
seasons fall (October and November) w1nter (December.g

danuary, February. and March), spr1ng (Apr1l and May), and

summer (dune duly._and August) Data were not collected 1nv5.7

'establ1shed In each plot the average he1ghts, the number.‘ L



RN
September due to the rut'and‘breedtng period Adu]trmales
were not 1ncluded 1n the October sample as they were st111

in rut The wab1t1 were al]owed -to free range over the study

area at all t1mes. therefore no pre- tr1al adaptat1on per1ods .
were necessary S1nce all an1mals had been exposed to o
natura] vegetat1on when young, or. for a number of years o
_after be1ng reared 1n pens, the forage select1on exh1b1ted
_by the wap1t1 should be representatlve for that area.
i The herd ‘was followed dur1ng morn1ng and even1ng |
"feed1ng bouts Us1ng a tape recorder, an observer recorded.
the forag1ng sequence of a foca] an1ma1 Cho1ce of the foca]
‘an1ma1 was governed by 1ts/hab1tat usage and the amount of -
niddata prev1ously recorded from that an1ma1 in that hab1tat
'tQThe ducatﬁon'of any one recordlng sess1on ranged from 3 to
45 m1nutes A new forag1ng sequence was.. 1n1t1ated 1f the .

?,focal an1ma1 changed hab1tats An attempt was made to obta1n -

' fs1m11ar total record1ng t1me for each an1mal 1n each

- ‘an1mats of the same sex and age class. Due to seasonal

d;hab1tat If suff1c1ent data could not be oo1]ected from a,"'

- ;part1cu1ar wap1t1.,add1t1onal data were recorded from other '

L

'v,hab1tat preferences, 1t-wasn1mposs1ble to‘obta1n-equa1
record1ng t1mes from all hab1tats 1n any one season

oo The recorded forag1ng sequence of an an1ma1 cons1sted
"}of its: movement (steps) feed1ng behav1or (the f1nding,
.;cropp1ng, and chew1ng of food ltems), and non*forag1ng
‘behav1or (eg Qroom1ng, soc1a1 1nteract10ns) Informat1on

'recorded on. the forage 1tems 1nc1uded spec1es or group, (ie?f'
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grasses), and the plant part 1ngested During each recording
seSSion records. were Kept of locatioh weather conditions

‘(ambient temperature prec1pitation cloud cover, w1ndl. as

‘vwell as general observations on the foraging behav1or and
'1; habitat usage of the wapiti In.w1nter[ records were kept of
~snow. conditions in the. different habitats énouldepth"Was o
| measured w1th a meter SthK 1n each habitat during the 'b

start middle. and end of each recording period

77Diet Composition N
| The contribution of each forage 1tem to the diet was
) determined as a percentage of the total number of bites

T'Forage classes considered were gramin01ds browse. forbs,

h _j;lichens. and fungi GraminOIds 1ncluded all grasses. =

*jfreedgrass. sedges. and cattails Browse refers to any part

.‘i'of shrubs or. trees.'including fallen leaves, that ‘was .

fconsumed A diversity{index (Harris 1972) N= (pi Tog pi ni f."'

vawhere N index value and pi= the prcportion of each species in.

1‘the diet was calculated for all the diets ‘This index givesgii
g‘an indication of the number of spec1es included in the diet _f‘
- ‘as well as the relative proportion of each species High :
-'-indices indicate that a variety of spec1es were included in- :
ythe diet ‘with no one specres dominating B ;,Y-,,.” | .
_fp ANOVAs were used to test for differences in’ the use of
' grasses.lforbs and browse. as well as for plant spec1es or d'm

groups among sex and age classes of wapiti within each
/‘- ’ ’
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habitat each season Wapltl were con51dered as a group when
testing for habitat differences w1th1n a season, and |

seasonal differences w1th1n a habitat Theserame analyses.

were used to test for differences 1n the diversity 1ndex an
among sex and age classes. seasons,'and habitats The LSD

test was used to evaluate 51gn1f1cant differences at the

P=.05 level. .

- Foraging Selectivity , _ , .
' The degree of foraging select1v1ty exhibited by the -
:wapiti was examined by determining the ratio of the
percentage dﬁ/t biomass to the percentage habitat biomass of"
///the most abundant herbaceous forages in each nab1tat during
' snow free periods » ‘ o
| Selection for shrub spec1es ‘was . examined by determining
the ratio of the percentage frequency of each shrub 1n the

diet to the percentage frequency of the occurrence of the S

shrub in the habitat. - = o

These ratios have been used by Chamrad and’ Box (1968) R

”V(i and van Dyne and Heady (1965),'respect1vely, as preference
s 1nd1ces A L | S 17\“

e Forage Ouality | | A |
. - \
Fifty grams or more of the maJor forage items consumed

by the wapiti were collected dur1ng each month's recording

.i;-‘/\ e



ot o 18
r o ) - .
’ se351on Samples were hand picKed as "bites , duplicating as

: closely as posslble the parts and amounts of forage items

‘that wap1t1 were observed to 1ngest These forage samples L
- /

were—collected—from—a—number—of—plants—at—various—locatTons——“———-

~on ‘the study area The number of 51mulated "bites of each -

= 1tem was recorded Samples were dried at 60- 65 C for 2-4

pdays. and the bite size (grams per bite) of . the forages was
| ""‘calculated on a dry w basis. Dried sanples were stor,e_d
;“,1n bags until final collections were made 1n August Samples'p

“}were then ground through a 1-mm screen of a Model 4 wiley B

' ,__mill and stored at 5° c until analyzed

Fresh feces were collected from all animals at the " SN
mid point of the recording se551ons for the months of

' 0ctober, November, December, May. dune duly. and August

‘fd'Feces were not collected during late winter and early spring

| due to supplemental feeding of wapiti with alfalfa pellets
Fecal samples were dried at 60 C for 2 4 days ground and R

'-;Ltored in vials until analyzed for crude _protein. ‘ |

: Crude protein content of triplicate forage samples was :v‘.
'.:calculated from total nitrogen determined by the o A

. ijmacro Kjeldahl (NxS 25) method (A 0 A.C. 1965) o 1 .‘{ o
".: In vitro digestibilities of major forage 1tems in the o

’f;- diet were determined by the Tilley and ﬁry (1965)

"two stage method with some delflcatld/i suggested by

eM1nson and McLeod (1972) Samples (0 5 gm) were inoculated

‘:~w1th a. mixture of rumen flu1d and McDougall s buffer

:solution and then 1ncubated at 39- 40 C for 48 hours Rumen'\ﬁ

0 . N .



inoculum‘was cbllected from tw0‘flstUlated wapitt‘steers ted'
n _ o

~on a d1et of browse -and alfalfa hay. Samples of rumen
i contents were squeezed through layers of cheesecloth 1ntovf

sepanate_contalnecs_malntajned at_. 39 C These samples weee-

stra1ned through a cheesecloth a second t1me before equal il
volumes of sample from each an1mal were. m1xed and added to
the buffer solut1on Cap1llary tubes f1tted 1nto test tube

_ k=%
' stoppers allowed for the release of fermentat1on gases

v .‘Samples were analyzed in duplwcate runn1ng blanks (of |
| vpbuffer solut1on and 1noculum) and a standard sample of known‘f
l'in vivo d1gest1b111ty in each tr1al Follow1ng the
”fermentat1on per1od re51dues\of the sample were d1gested
) with acid peps1n for 48 hours The 1nd1gest1ble res1due was
hfsgthen washed into tared conta1ners. dr1ed at 100 C, and |
ﬁaurewe1ghed The percentage dry matter (D M. ) d1gest1b1l1ty‘j
- was calculated as: f ' PR :" L R |
o rwm ..'v 100(D. M. sample - (D M. Fesidue - D M blank))
Cx::’ﬂfe[‘p}';~ D M sémple ﬁl‘ | |

H ~f; "'i' Crude prote1n content of 1nd1v1dual fecal samples wasfh'Y
\v“'-also determined by the macro KJeldahl method (Nx6 25), and;_%-
4 was’ used as an. add1ttonal 1nd1cat1on of forage and d1et
1fjaqual1ty (see Gates 1980) Monthly comp051te samples of feces
| flfrom all 1nd1v1duals were sent to the Soil and Feed Test1ng
| ”hLaboratory, Edmonton for the determ1nat1on of ac1d detergent
' vflber, l1gn1n cellulose, and ash content "“f‘ o ‘4?-y' ﬁ%"‘

-
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Seasonal var1at1on 1n forage class crude prote1n and Ina o

vitro d1gest1b1l1ty. and fecal crude prote1n content wereg%tb"'
analyzed by an ANOVA The crude prote1n content and ln vitPOj»_f'

4 digest1b1l1ty values of the forage classes w1th1n each

7'season were aPso compared with an ANOVA S1gn1f1cant

3d1fferences among means were evaluated w1th the LSD test

‘.‘:-(P 0. 05). w,’_

'rDiet Ouality

D1et qual1ty, based on crude prote1n content of

L:Forages. was calculated as the sum of forage crude prote1n

“concentratlons mult1pl1ed by we1ghted d1et percentages

‘ V‘Welghted percentages were calculated by multxply1ng b1te R

*frequency by the est1mated b1te welght then normal1z1ng

.fvthese values to 100 (Schwartz et al 1977 Hobbs 1979)

| ftForages compr1s1ng 1% or more of . the average wap1t1 d1et forfl;f'

'fione month were 1ncluded in, the d1et qual1ty values Inll
| hlnstances where crude prote1n values were m1ss1ng,nvalues -
;ffwere 1nterpolated us1ng the average value of the preced1ng j»"f

”fand follow1ng month In a few cases where a plant spec1es

”fﬁ(contr1but1ng l1ttle to the d1et) had not been collected

‘:[the average monthly values for that Forage class was used

D1et qual1ty d1fferences among habwtats for each

‘“*'season, and seasonal d1fferences for each hab1tat were

1: analyzed by ANOVA the LSD test at P= 0 05 was used to

jevaluate s1gn1f1cant d1fferences -



w.Forag1ng Eff1ciency

For each forag1ng sequence recorded on. an an1ma1 theffd?“”°

'-jgt‘average consumpt1on rate (b1tes per m1nute) rate of

femovement (steps per m1nute) the number of feed1ng stat1ons

“h'per m1nute (that area that an wap1t1 forages on wh1le not -

'_cmov1ng 1ts forefeet) the overall t1me spent forag1ng

;-_(seconds per m1nute),-and the t1me spent 1n other acR3v1t1esn[f;l

':(seconds per m1nute) were calcu]ated Var1at1ons in these
N : \ B
»:emeasurements among the four sex and age c]asses of wap1t1

'ny’

7*w1th1n eth hab1tat for each season were analyzed by one way .

: "\tﬁanalyses of var1ance The wap1t1 were cons1dered as one

'”5].group when compar1ng the forag1ng sequence rates among

_t*'hab1tats each season and among seasons for each hab1tat
. with one- way ANOVA The LSD test (P 0. 05) ‘was' used to
’ fevaluate s1gn1ficant d1fferences ST

Consumpt1on rates (grams/m1nute) of wap1t1 on the

: ‘fg:d1fferent hab1tat segments over the year were calcu]ated by

'Umult1ply1ng the average b1te s1ze (grams/b1te) for an
h1nd1v1dua] 1n a hab1tat by 1ts average b1te rate ;ijf’h?ftah

(b1tes/m1nute) in’ that hab1tat Var1at1on 1n consumpt1on

Vf;‘ rates among hab1tats and seasons was ana]yzed by ANOVA




o RESULTS

Snow Condltions

The f1rst permanent snowfal] of 1980 occurred 1n early R

“'f;rDecember (Table IV 1) Snow depth var1ed wwdely dur1ng the

‘=hiw1nter, and was negat1ve1y assoc1ated w1th warm1ng trends

-fand pos1t1ve]y assoc1ated w1th cool1ng trends D1fferences

f'ff1n snow depth among habltats were small Snow depths 1n all'

1ifhab1tats rema1ned less than 30 cm and at no\11me h1ndered

k ve;f"movement of wap1t1 or prevented forag1ng behav1or Crust1ng =

"ffcond1t1ons of the snow were’ related to ag1ng, w1nd

"titcond1t1ons, and tramplwng\by an1ma1s Heavy use of some

'"'freg1ons caused a layer of 1ce to form near the ground

'1'-[-fsupface,‘and prevented the extract1on of forage by wap1t1

'As spr1ng approached snow melted f1rst on south fa01ng
"tslopes and areas of steep tOpography Snow rema1ned 1ongest p

{”;1n forested areas By Apr11 the snow cover had completely 'ff

thﬁifdlsappeared

o '._f'{:Herbaoeous vegetation |

B1omass of herbaceous vegetat1on 1s presented by forageff9

"”ffjc1ass (F1gures IV 1 IV 5) Spec1es spec1f1c data are g1ven R

i £:1n Append1x 3- 7 Total herbage b1omass was 51gn1f1cant1y

"G}fgpeatep (P< 05) 1n the sedge meadow than other hab1tats for'

°']ta]] months Thts,blomass ranged from 1 949 Kg/ha 1n App1] tof}]
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\Jable IV 1 Snow depths 1n the major habitats" at M1n1st1k
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- 7,045 kg/ha in'August (Flgure.IV 1). Carex‘spp dominated
w1th forbs”—malnly asters—lAsteﬁ spp*%“——;——_——j
water smartweed (Polygonum amphlblum) and m1nt (Mentha '
arvenszs), form1ng only a minor port1on-of-the summer
‘biomass The willow habitat, in which Carex was alsofthe
predomlnant herbaceous plant had the second highest'biomaSS’
during the year, ,reach1ng 5,562 Kg/ha in August (hlgure
IV.2). Forb d1vers1ty was high in th1s habitat (Append1x 4) j'
although forb b1omass was relat1vely Tow 1n relat1on»to
‘\graminoids’ However, when forb b1omass was ‘compared among
hab1tats, the w1llow hab1tat was second only to the lowland
grassland. o T

The upland.grassland, as.well.as.some bortions of the |
lowland &reas, were heavily grazed during late“spring,"t‘
::summer‘ and. fa}ﬁ As, a result -the vegetat1}n was maintained

~in a staﬁe of - regrowth for much of the year Thls resul d

in a much lower b1omass there than 1n the Carex dom1nated l‘
f‘areas, (Carexﬁ;as seldom consumed dur1ng°%he late spr1ng and =
".su@mer) Herbaceous b1omass ranged from 437 to 4,946 kg/ha . |
A:1n the lowland (F1gure IV. 4)_ and from 365 to 1, 739 Kg/ha 1n"
'_the upland grasslands (F1gure.IV 3) Forbs accounted for : :
‘large proport1ons of the b1omass in the grassland hab1tats

dur1ng summer . Abundant forbs on ‘the uplands were clover,

‘ dandel1on, strawberry, aster, yarrow (Achlllea mlllefollum)

‘ and tht‘tle Thxstle was the maJor forb in the lowlands

. "f;aas avo1ded by the wap]t] and b1son dur1ng much of

" the growwng season, 1t prol1ferated in these areas Nettle
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SEDGE MEADOW . -
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Figure IV 1 Herbaceous (gramlnmds and forbs) biomass
(kg/ha) in the sedge meadows for October and November 1980,

April through August 1881.

- : w:u.ow . : .
60007 = —o—TOTAL HERBAL anow\s
' .--o-snmmosos '

'§'°MA3§(KG‘/_HA) R |

'F1gure Iv. 2 Herbaceous (grammovds and forbs) bwmass o
(kg/ha) in the willow habitat for October and November

1980, Aprll through August 1981. Leaf litter' (browse)
. _'mcluded in est1mates durmg months of use, by wap1 t1



26

3 UPLAND GRASSLAND.
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Figure IV.3 Herbaceous (graminoids and forbs) biomass .
(kg/ha) in the upland grassland for October and -November .
1980,- April through August.1981. Leaf litter (browse) . 'y
included in estimates during months of use by wapiti. (
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"~ Figure 1V.4 Herbaceous (graminoids and forbs) bwomass
. "{kg/ha} in the lowland grassland: forv'Oc,tobq% and November
- 1980, April through August 1981. - = "7 - - el

>
< B -

.



" POPLAR FOREST
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Figure 1IV. 5 Herbaceous (gram1n01ds and forbs) biomass :
' (kg/ha) in the poplar forest for October and November
1980, April through August 1981. Leaf litter (browse) -
<1nc1uded Jin the estlmates durlng months of use by wap1t1
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(Urtica gracilis) dominated a few small areas of the lowland

grassland hab1tat

Herbaceous vegetat1on was poorly represented 1n the
Zforest habitat for most of the year,’ rang1ng from 111 Kg/ha
'to 369 Kg/ha (Flgure Iv.5). Grass b1omass 1n this hab1tat
was . very low in comparlson to the other hab1tats Forbs
}'fdom1nated the herbaceous understory in spr1ng and summer . 5.

lNumerous forb spec1es were present (Ap endi x 7), g1v1ng the
.forest the h1ghest herbage spec1es d1v§:§$ty/bf any-habitat.
Dom1nant forbs 1ncluded asters,,bunchberry (Cornus "4 |
canadensis) peav1ne lLathyrus spp ), sarsapar1lla eAralra |
' ;nudicaulls), violet (Vlola spp s strawberry, and tall |

.lungwort (Mertensia paniculata)

o Hazel was the predom1nant shrub 1n the poplar forest
‘1hab1tat._account1ng for 41 5% of all stems (Table Iv. 2)

J ,biother common shrub spec1es included rose raspberry.}f‘

“":,saskatoon and snowberry.‘Shrub spec1es whtch wap1t1

'Vpreferred when f1rst 1ntroduced 1nto the area, such as
'dogwomd (Cbrnus stolonifera) and cherry (Prunus spp )
(Gates 1980) were poorly represented Heavy brow31ng on -

'u’aspen and balsam poplar sapl1ngs and seedlxngs resulted 1n

v__these be1ng 1nfrequent in the forest understory, and also'

| prevented the encroachment of forest onto the grasslands



———————Tabl

_ ) in the poplar forest hab1tat

"\s_qééies‘f .~-'_i%fo'f'A1_1 Stems'per Total Yield -
- .. .7 . .Stems ~ Hectare (twigs/hectare)

. i13;6'~
4431.8
2784.1

(3]

'.Populus tremu101des B 14.765f o 737;
. Betula papyrifera ~ ~ .58 = 567.
POpulus balsamifera = 1.75 - 1705.

.07 5907.

mﬂ$,. :
. {,;i‘&_ﬁ .
F

'Amelanchier a1n1fol1af \

. -Cornus stolonifera =~ 4.32 - 4205.
- Corylus cornuta L 41.51. . 40397.
Lonicera spp. . ..88 - - 852.
Prunus vrrgin1ana -.3.21 . 3125.

. Ribes spp. o 1.46 - 1420.
- Rosa 'spp. ' Lo 19.44. - 18920.

- Rubus hirte]lum e 2.800 . 2727,
Rubus. melanolasius - . 11.97. . 11647,
- Shepherdia canadensis .23 ~ " . 277.
-Symphor icarpos spp.. .60 . " 5455.

oo e

— Do

RO — W

)
O ouvlooouVIVTIOU . O

and—tw1g y1eld¥4——¥——
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. Fallen leaves malnly from mature poplar trees._were ann

1mportant component of the autumn through early spr1ng j

e Values varled sign1f1cantly among forage classes and among

_}b1omass 1n the forest hab1tat In Dctober Teat litter was
"est1mated at 1 833 Kg/ha. and in April a cons1derable
iamount 1.330 Kg/ha, rema1ned (F1gure IV 5)

In the wallow habltat Salix spp. compr1sed 69. 2% of
:all the stems (Table Iv. 3), Balsam poplar and raspberry were?
the next most common spec1es After leaf absc1ss1on,.leaf
'lltter cohtr1buted a small amount to the overall blomass 1n _t
. the wlllow hab1tat Heavy brow51ng on low shrub w1llow |
_ produced hedg1ng, and these shrubs appeared to be quzte -
Pproduct1ve However, heavy brows1ng on w1llow above 4 meters__
_'1n he1ght produced a d1st1nct browse l1ne and many stems of o

- these stands of w1llow were dead ¥ ) l;;f‘" R ‘j“:: ;
© Forage Quality’ .
‘“”fCrude Protein

Values for Crude prote1n content of. maJor forage 1tems E

.Jgare representative of the plant parts consumed by- wap1t1

L

iseasons (P< 0001) (Table Iv.4). Forage prote1n values for

”‘all forage classes were s1gn1f1cantly h1gher 1n spr1ng and

"fts r than in fa]] and w1nter (PL. 05) (F1gure 1Iv. 8- 1v.8).

;May values, represent1ng the in1t1atlon of new growth were
"slgnif1cantly h1gher than those for all other months R

QProte1n values decl1ned w1th further growth and maturat1on e-.



'T;bie IV.3: Shrub species. their frequency and tw1g yxeld E

'1n the w1llow habitat.

species - % of A1l Stems per’ Total Yield
- S Stems - = Hectare ’(twigs/hectare)
‘Betula papyrifera . .20 . 86.2 . ? -
.Populus balsamifera - 16.53 . .- ©6077.6 - = 27672.0.
Populus tremulo1des* . 2.04 . 862.0 ..3103.4
Salix spp. = 69729 . 29224.0 .1§6637.7 |
‘Cornus stolonifera -A_1¢02A  : _344.8, - ‘1034¢5-f
Corylus cornuta . .41 0 172,40 . 344.8
Rubus hirtellum . 3.06 1034.5 - - 344.8
Rubus melanolasius -~ 7.55 ' 3188.7 . 13017.0
CotoTaL 40991.0  218150.0




32

z9’

Z0-

96"

€9°LY
‘P

ew

94

[ 28

81

-y}

- TG 6}

R4 (4}

‘89791

6V C) .

S6°9F 8c'Ll
TE VL.
" z9'al

s8°°LI

t

BT
VO Gl TS 9b
9z°Gi,

0°02

v 9l
Lt
(4384
vE P}

te°st

‘§°G)

{213

.96

z8-te

61 'ST

v0°'ST -

ip e

Lee

ReH-14

Qm b

a.m-m.m_
z6' v}

TL's
_SEL
6°Ch.

L6°8

Z6'p

.mhw.m

' T9°s

62°G.

Ly 9
‘8h'E

yT°L

T EeL's

.JJWF.w

6°'G "

14"

T 8L'9

- eBp

10°S ‘SL’'S

85°'S  61°9

8z°9.

" waAveq’
‘sBymy

.GUGL03—0>C. 24824 U0

‘seAva| woj

oy{p. ¥us8d U0
. SOARE7
na.zh

u«:cgou snyAuod

o

ng0u¢:

viosue

S8ARET -
sBinmy
0(038 n::gou

seAve]
- sBymp
Jdejyouriauy .
- 88ARE7
youedg
. Waeg
sBimy
dd8 x§|es
seAgaq - -
:u:n;m:.
Naug
‘sBimy "

DOU¢O—=EOLu 0:—3&01

: EL.&—EG

lL.&v

-

80ARS

youeug

L Rdeg .

oa.zp
sleq snindod

: seAva

. sBymp
JAded winjey -
wm:cum

‘dds xo;no
esuJl 388404
seuld pue|mo
sseull puwidn

SQIONINVYD

Ny

s Ay

- aunp

fon

ALm<

CJen

*qey

- uep

_M.uoa

- " AON

“300

a

B

R 1 17] }1idem ug pepniouy nzjw...uchu.Lonc! ;Q.Amw.wxx z":~0udgn on:;ovufmunna

i Al ®rqey



‘33

.
) —
8y "€l LE Lt LG I 'GE* 6} [ A o eone(l ejuelivyy
SS VI E) "S} - E o T . ‘dds uoJeBy a3l
- - 81 °El ZI "8} e : ... - dds.wnjes)nbj
0§52 Z5° 6} -1 281 : “wndJedAyoea) wneodsiq
- . 91°8 , o e V'L e © .. SISUBPRURD 8NWLIOD |
~ BE LY Z¥FFL -GG bbb BL'EN BLISH 091 @BUBAJR WNIBUID’
0°9 ET" 9} : v..m—. m\.v.u - 6°9 v 8p°8 SL°8 Tvr'6 ~  v8°04 : ..nn. N1 381}
- 3 - P8 €S 9z L s : o ' S|INEDIpNU B} @Iy
A ¢] 1Z°€ - IR S | 848USPRUED " SUCWBUY
€E'E ‘BG'E€Z ol L. 8L .. wnjlojeiiju e8|l yoy
S S e .. - sB¥Dd
. T 858 Si°L mw.‘ o 'L EE" L 8°'8 ) . -BOAB®| uB| |94
. . 9061 B o - S8ARe| O|Nnpe wNUANQEA
98°0 TL VL - Lo'el ST 9T . - : LT : seAEe
’ , , 1S 4 €E9° ¥V B9 S S .sBymy
A . : = B : R . .~ "dds s0dued} JoydwAsS -
[ :18 6°94 tT'ee TT° 9T - T D : } 80007
) o . 9L°'9 1€°L : . ) - ) LI}
. : : "t ‘sSnisYlouR|ew SNQNY
90°€} t v L . c I e o seAse
65°L . 18°S §8°'6 . L'v . 6°§8 99°L. . TS&L e sOymy”
- - : : : ; : wni |e3yJiy sngny
8y-z) -8E°E 6891 90°9¢- . A . S0AROT
. ’ : . aL'v . S A L8y . . . . sBimy
— . - C ° S . : T o ‘dds wesoy
60°S} T Li 8y 0T o seAus| ‘dds.seq)y
S9°0Z ET'ET . 8g°0¢t L e o seARaY
D 09°9 8'a . _ sBimy _
\v y L T u:n_:_ug.>.mrcaua
‘Bny Aynp aunp Aep cady QT ‘qed.  uep _38Q - "AON ‘300

..uo:c—wcou..uuo(v 13iden u) vou:_u:r swey) eBw.ao} goqcz.

"%

40 (GT'9XN) UII0Ud BPNUD IUBDUBd - i Al BIARL

/
— .



34

4

—

TS

BOPE . STTR

. .l cdds @10lA
9°GT. ‘TI'€ET L ve . - S QURDJBWE RIDJA
80 LZ 85°6Z . ) pO°'91 - - sil1o8uB wd3un .
80 vT BE" 1T - T9'ST 81 'ST AR A AN . ~dds. wnj (o144
vE VY ¥8°VL -6L°SI 1°02 . ‘bb . ®(euUiaf 40 wnoexeaRy
S €E'vk $O°64’ : ' . sjysnjed 8Ayows -
o701 SL'E} -1} ; O 81 SU8A IR SNYDUOS
z'o) zo'Lh - €76} 4 -dds oBup) 0§
‘0°Zi. 8L 01 CYAN S o o ©D}PUB| | Jew B{NDjURS

; L1 0t oo 761 ! .+ “susoseqnd shdny’
LE'EY BB'VT BSIT . T wnjqiydue wnuoBA(ogd
ST Sl - 98 %) 00° 91 . : i Jofew ofleyue|d -
) S . r° 61 rdds se)jseiad
‘9°gH " -9€° 1} TET’ €T 9w Indjurd 2)8UB) U
1971} . o LL 0T 8SUBPEUED WNWBYIUR} W -
bize €E0°0OT 99°2Z .ZS'TE, - ST cdds snuAyle).
18LY 6°91. TT 1T 89°1E . wnIeuR| wWNa|owvJeH

- 80°CZ) - ZL'PF 9P OT k : whojde| e wney

T T ZO'SH T pT M o0 L L viie|weJd0q . wng | e

Nn.h—. 6S°IC 84 "9 86 €T .—m.mv. : T «.IQA«Iu‘n—nQO.O—GU
BNy ALnp aunp Aep cady . T JeW ‘qeq’

‘320

.9

M -
‘panujiuos 's18|p jiidem U} sway} ebBruoj Jofww

:...mu,wxzv c.vuoLn.ov:uo_uoaoanacuULva Cip Al elqey



[N
.

In
)
J..

s

S0

'S

‘—‘:.
T R
MY §

% CRUDE PROTEIN (N x 625) |

: N D N Fo .YM A M»; -,;.J Y
FALL WINTER SPRING SUMMER

F\gure IV 6: Monthly variation in’ crude proteln content
(Nx6 25) of gram1no1d samp1es (means and -S. E )
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F1gure Iv.7 Monthly var1at1on in crude prote1n content =

(NxB 25) of. browse samples (means and S E
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Fxgure iv.8 Monthly var1atxon in crude prote1n content
(Nx6 25) of forb samples (means and S.E. ) S
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F1gure IV 9 Seasonal var1at1on in the in v1tro dry matter

d1gestéb}lxty of gram1no1ds. browse and forb samples (means
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:generally 1ess than t other seasons

of grasses. brow3e, and_forbs

The prote1n coni® '
{ 5.6% to 21.0%, 5.8% to 25. 0%,

- var1ed dur1ng the year
,g'and 5 5% to 21 7% respec 1ve1y Dur1ng fa11 grasses and
- forbs had s1gn1f1cant1y h1gher prote1n content than d1d‘
lci‘browse P< 05) In. W1nter -and" spr1ng, forbs conta1ned mdre.'
“‘crude prote1n ‘than the other forage—classes However, 1d |
o 1ate spr1ng, after 1eaf1ng out browse prote1n va]ues wire‘ v

“the h1ghest There were no s1gn1f1cant d1fferences among
, A

AR

\'

. forage c]asses dur1ng the summer o
v Grasses ma1nta1ned 1n a state of regrowth (up]and and
'37]owJand areas) had h1gher,crude prote1n values from summer:‘

1'through w1nter than mature grasses and Cahex 1n the w1llow e

"’fi.fand sedge meadow hab1tats B hﬁ. ;"~d:'::;.t h;dt*?.

W1nter browse values 1nc]uded 1tems such as tree bark

J

'Euf,\and branches,,wh1ch were lower in crude prote1n content)thanrg:n

A

';fcured leaves or tw1gs.,thus decreas1ng the overall valu forﬂ

i u;-prote1n contenf‘#vV%) dur1ng w1nter

browse Fallen 1eaves ma1nta1ned a re]at1vely h1gh crude:

: f;;In Vitro D1gest1b111ty

In VItPo d1gest1b111t1es of forage 1tems are presented

1';3by forage c]ass on a seasonal ba51s (F1gure IV\Q Append1x f‘,}'

‘*8) In VIfFO d1gest1b111ty values were s1gn1f1cant1y h1gher fd

A



(P<. OS) for all forage classes dur1ng spr1ng and sUmmer .

~—-~—compared Wlth fall~and w1nterm—D1gest1b1l1ty—values oﬁ—all~—w~—¥—f~

kS

classes decl1ned by about. 25 -30% from summer to early
. 1 \

”j w1nter The d1gest1b1l1ty of forbs was s1gn1f1cantly greater
“'than grasses and/or browse from spr1ng through fall (P<.05).
,LaIn w1nter no d1fferences in d1gest1b1l1ty were found between .
forage classes However the - d1gest1b1l1ty of browse w%s
lower than that of grasses and forbs. The w1nter |
.d1gest1b1l1ty values for browse were calculated from
December samples A few samples collected dur1ng 4ate w1nter
suggested that browse dlgest1b1l1ty decl1ned further by '

'rglabout 10 15% Dlgest1b1l1ty of browse 1tems in decl1n1ng

fﬁfdorderpweng fallen.leave52 twtgs>-branches>;and bark.
- ! _(;‘. . ; . "‘:_. - P L ‘b

Lo el
i N
: : prd

R gBotan1cal Diet CompOSItlon'
Diet compos1t1on of wap1t1 1s expressed as percentages
'% of- total b1tes S1nce few s1gn1f1cant d1fferences among the
};'psex and age classes of wap1t1 were found at the forage clasS'
) (browse' forbs, grasses) level the results are presented asv'%
'the average for all an1mals. D1ets of the‘four sex age
classes are ngen ;n Append1x 9-11, record1ng t1mes And
-number of bttes the data is based On are given in. Append1x
:17 and 18 respect1vely D1fferences in the use of forage
spec1es among the classes of wap1t1 occurred although there

was af'mUCh var1at1on w1th1n a group as among groups D1etsv

RS
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% % TOTAL BITES

A .

B : ‘-—FALL—L—— WlNTER——J—SPRING —-l—SUMMER -

F1gur-e Iv. 10 Forage clas,s cctrpos1t1on (grammoxds. forbs. '
browse) of wapiti d1ets 1n the w1110w habltat ' :
TR o

.~ e - et . . . ‘. .

- POPLAR FOREST -

£ % TOTAL BITES

‘ 0 - v A ‘
—FALL—-L—— WINTER——LSPRING -J—SUMMER i

F1gure Iv.1t qu"ge class conpos*ntlon (graminoids, forbs.
browse) of wapf: chets m the poplar forest hab1tat '
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% % TOTAL BITES . .

8 ND 3 F M, A M1J o J. AL
- ral—— w;NTER-——l—‘ ‘ SP.RING—I—SUMMERY'—‘-

'UFigdre»IV.12fForage2¢lass-¢ompo§jti6n'(graminOids. forbs,
' browse) of wapiti diels in the upland grassland. '~ -~

. &'LOWLAND GRASSLAND

% % TOTAL BITES
g

AMER— . ‘,;i;.v e

S

,fngure IV,13.EoFége cféss;cdmpOSitioh (graﬁinéigs';fbrs§:ﬁa'}.‘ '
browse) of ‘wapiti diets in the lowland grassland. . ”'%iﬁ o
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" % % TOTAL BITES

Rl

SEDGE MEADOW

Browse) of yam ti dlets 1n the sedge meadows

. \'

o . N b \
-r: —L——WlNTEFI————LSPﬂING—-L—SUMMER-—-

F1gure IV 14 Forage class cmpos1t10n (grammmds. forbs..-’*
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"FALL ©  WINTER  SPRING'  SUMMER
: S ' _FORBS .

" BROWSE

BROWSE

wILLOW

POPLAR‘A BRQVYSE B
- FOREST

UPLAND
g GRASSLAND

© LowLanp [
GRASSLAND |

'MEADOW

'-éaowsé;'ﬁ

 vF1gure Iv. 15 Seasonal dry welght d1et compos1tion of wap1t1

"j~1n the five habitats



var1ed s1gn1F1cantly among seasons and habltats (P< 001) A

t s1gn1f1cance level of P- 05 -was . used to evaluate the

follow1ng d1fferences among d1et compos1t1on in relat1on to o
- season and habltat N

Browse consumpt1on was s1gn1f1cantly greater 1n the-

L ?pOplar forest and w1llow hab1tats than other hab1tats dUPlng

:hall seasons (F1gure IV 10- IV 14). Gram1no1ds were consumed
*;s1gn1f1cantly more in the sedge meadow and lowland grassland f

durlng fall to spr1ng than 1n other hab1tats Use of grassesl,;
:fon the upland areas dur1ng w1nter ‘was also s1gn1f1cantly

greater than in - the w1llow and poplar forest hab1tats

T Durlng summer, use of grasses was greatest in the grassland ;

) d‘areas Forb consumpt1on was more var1able be1ng

. &

}s1gn1f1cantly greater 1n the upland grassland and W1llow -

)

1‘hab1tats dur1ng fall 1n the lowland grassland and wlllow l.

'*ﬂ"areas dur1ng w1nter, 1n the poplar forest and upland

:grasslands dur1ng spr1ng. and 1n the sedge meadows. upland ‘

: -grassland and poplar forest dur1ng summer.:'

Seasonal diet compos1t1on, expressed as a percentage ofra_'..

VVJdry we1ght of forage classes 1s presented 1n F1gure IV 15

Trends are 51mtlar to those based on percentage of bItes

. Forbs however, Comprlsed a larger portlon of the lowland 1, fl7

grassland d1et 1n w1nter

Seasonal trends 1n d1et select1on are d1scussed below f

5
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Willow Habitat

Spr1ng

Gram1no1ds (predom1nantly new growth of sedge)
_dom1nated the maJor1ty oF the wap1t1 s spr1ng d1et in
the willow hab1tat averag1ng 78% of ' the total forage

'}'consumed (Table IV.5). Use of browse was 11m1ted 1n"

- Aor1l as : leaf flush had not yet occurred Browse use
1ncreased in May to form 24. 4% of the d1et most o
Lgfrequently consumed was w1llow Honeysuckle (Lonlcera

‘:lnvolucrata), raspberry, and gooseberry (Rubus
‘-:hirtellum) were of secondary 1mportance Forbs
:tfcontr1buted 3% of the' spr1ng d1et in. Apr11 Numerou54:.
"Eforbs contr1buted small amounts to the May d1et yellow

o avens (Geum allepicum) anpeared to be the most 1mportant

1gnew growth

";ifsgﬁﬁéfpém ,-A‘ | | o o |
h'“ By summer,,consumptlon of sedge and grasses in the ﬁt
~_fw1llow hab1tat ‘had dec11ned greatly, averaging 1 9% of
"egg,the d1et This decltne 1n use espec1ally of sedge, IS

hg;;attr1butable to 1ts advanced growth stage. renderlng 1t e

”frelat1ve1y unpalatable to wap1t1 ‘Leaf flush of browse. ER

: qspec1es (w1llow and balsam) occurred durlng late x{»;"

jfshSprlng early summer The result was a sh1ft in d1et
;;t;dcompos1t1on of ma1nly gram1noids in sprlng to browse

”'~1;_(83 6%) in summer U1l]ow dom1nated the overall d1et
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averaging'76.8%: Birch, balsam, and aspen contributed

small amounts to the diet. Use of forbs increased from

spring to summer (15.1% of the diet). Although numerous

'f,“Consumption of browse decl1ned to 21 6% W1IIow'

~,forbs:(~41.specfes) were consumed by wapiti, those most.
freguéhtlyﬁingested'were aster, hemp_nettle, and sow
thistle. - T |

“Fall o _ |
Grasses compr1sed the maJor port1on of the fall
'5diet in the w1llow habitat. Cur1ng of forbs. add matured
_grass and sedge. ‘and the absc1ss1on of browse leaves
"probably all’ contr1buted ‘to the*heavy use of sedge
tshoots wh1ch were cont1nuously grow1ng throughout th1s

17hper1od ‘Sedge shoots const1tuted 57 8% of the d1et

'”contrlbuted 15 8% of the d1et, about 2% of th1s occurred

_{as the 1ngest1on of fallen leaves Snowberry and balsam

h';“were consumed in small amounts The use of forbs

: decl1ned to 12. 5% of the d1et, and the number of . spec1es

of forbs 1ncluded in the d1et decllned to 12 Th1stle f

‘hto 29 9% of the d1et The1r greatest use (61 8%) was 1n

fﬂt'March when most areas were becom1ng snow free expos1ng

-'jand aster were consumed most frequently (<y

N ;

'w-W1nter

Consumpt1on of gram1no1ds decl1ned dur1ng w1nter

;ﬁ@;5 ;.Tv. _f.'v”‘s
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new gfowth of Carex, which comprised 48.1% of'the‘March'
diet. Use of browse increased during the months of

v'permanent snow cover (December. danuary. February) to

-71% of the diet. Dur1ng thls per1od w1llow compr i sed
.’60 6% of the diet, but use decl1ned to.15. 5% in March

,Balsam ‘and aspené.”" -tle use dur1ng w1nter

fiiflnft1a]1y, on]y t(. %
L ) March large p1eces of
;,'branches of . wﬁlch ahg? 'sa _were&also consumed E]K -
"were observed to test‘tW1gs and branches, by mouth1ng |
‘A;them ‘or break1ng them off before 1ngest1ng them Only

: green mater1a1 was consumed Few forbs (ma1n1y th1stle

vbranches of browse were

jand aster) were taken in w1nter, ‘and’ contr1buted to on]y: =

510% of the d1et

‘ Overallv browse use.was s1gn1f1cantly greater 1n f
"‘summer and 1n w1nter than spr1ng and- fa]] wh11e “

A:Q'vconsumptybn of grasses was s1gn1f1cantly greater 1n
‘f'spr1ng and fa]l than 1n summer and wlnter Forbs
.'xcompr1sed a greater proport1on of the d1et in summerd'

1’than at other per1ods of the year

Poplar Foresti*“' : ‘}V :f',*.”f_j;.';~ T fn;ffj_f7
. Sprlng | o .'”'” L B . S

h A'! Grasses compr1sed an avengg# of 39 O% of the spr1ng:

d1et 1n the poplar forest (Table IV 6) Elk selected—?BF
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h‘w \‘ - J\’ .:, )
I .Cgrass blades that had rema1ned green over winter and for' W
e“%‘new growth_*”tr ace” amounT of‘”sedge““whw ch_occurred R 37

e .. N

. some of the debress1ona1 areasJ was’ also consumed. ;n

- . 3

fear]y sprwng browse compr1sed the major part'd? the -

3

d1et 57 5% Fatlen 1eaées accounted for 5% of th1s

'tamoUnt' as 1eaf1ng out of browse spec1es had. not yet

d':v“'.":c;ccur'red cm tended to move QuicKly. through forested
'areas..spend1ng l1ttle of the1r overal] ear ly spr1ng
fqrag1ng't1me thére W1th leaf flush 'n May wap1t1

{;rarely consumed old 1eaves New browse growth averaged

.~“v31% of the d1et Honeysuck]e one of the ear11est -..{3%15‘:”
B yispec1es to 1eaf out compr1sed 11.6% of the d1et in May.
f%;'ifRaspberry.‘rose haze] gooseberry, and snowberry were »,. ~,'ﬁ@

'valso 1mportant in the dygt« Forb consumptlon was ]ow in

. f»
L Apr11 and cons1sted ma1n1y of cured o EEVergreen

.spec1es In May, use-of forbs 1ncreased to compr1se‘%}:f

31 3% of the d1etg-AboUt 34 forbs were observed in’ the ."awrQ‘

Qnef Tal] lungworL. strawberry, dandel1onr peav1ne§ :,w

' __‘(Mafanthenum canaderrse) and v1olet were the ’rr'iaft

Qeqyept1y;consumed 1tems Morel mushrooms were@ - S

f _\AJ‘N' 3 o “ A n“}ph

-
K

: ’ ".-. . ) . O ; . ‘ o i
1ncrease from 1ater spr1ng Lnt@ summer W1th the ftrl‘fx’.§§
f&f 1ncrease 1m ava1lab111ty of new - @rgwse 1eaves“and forbs,f{

grasses dec11ned to 5. 6% of the summer d1et

oadve
.9 ‘t".. - - -

N o ‘ ‘. . R . R




tfspec1es 1dbAUgust (14 2%) Asden$~

’ Browse increased-gradually'in"the'diet_durlhg’SUmmér;_f
\ o

averag1ng 41 4% of the d1et The.. number of browse

$Spec1es 1ncludedL4h the summer d1et 16) rema1ned about
1 N :‘ ) - :
the same as’ 1n the“iprlng‘dLet *Hazel rec%mved heaviest

B A
_ use " in earlvwW1?‘8%)ﬁ§nd mid. (fO 7% summe? declining
”ﬂ ln.late*summefq?“'only 2 3£ of the dlet Saskatoon .

thevd1et rece1V1ng greater use in the

laTTer partt'@f the summer Rose averaged 6. 3% of the

hsummer dﬂet\;and was the most fre:”en;ly consumed

raSpberry, dogwood

"M,

’and w1llow contr1buted small amounts to the d1et Low”f

.)

Zavallab1l1ty of aspen may have l1m1ted 1ts consumpt1on

‘as wap1t1 selected strongly for aspen leaves Dur1ng

summer storms, when term1nal tw1gs and branches of aspenf,

$orest selectIng for leaves of these spec1es Even after=

'T_the leaves were drled wap1t1 generally consumed the&

.....

whenever they were encountered Aséeq,leaves wére taken
: b

71n preferenbe to halsam leaves Adult males were : ;vf~

s, -

3.1 occas1onally observ to break down small aspen trees

‘Q'
and consume the leaves. and adult females werq

: Fy s
] ;, W

1nfrequently observed to stand on the1r h1nd legs to -

reach aspen leaves

TS
@

.)Jhe frequency of¢occurrence of forbs in the dxet

gpea}@d m du@e at“‘5&42% then gradually dec]med durmg

the summer to: 49 2%. v%lthough numerous forb spec1es were

' 1ncluded 1n the dlet few contr1buted more than 1» of

L

o RS ?“?

}t and bafsam were erKen by wnnd wag1t1 moved through the:fp

e
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the dtet'.The most common rorbs in the :summer dietﬂwere' f
i - a

peay1ne aster.bdandelior. v‘o}et..sarsaparoTa. taTT : «Hé
Tungwort Vetch and strawbexry . I ﬂﬁé
4 Mushrooms were genera]Ty consumed when encountered
and act1ve1y sought The wap1t1 appeared to be capable
of smeTT1ng mushrooms wh1ch had not yet emerged these-a'

- were exposed w1th the muzzle and then 1ngested ‘Thewlow‘.

- 4
vabundance of mushrooms however prevenﬂed any

s1gn1f1cant contr1but1on to the dlet Palleson (’é?éT' ‘_‘?‘5
found mushrooms Q?cluded in wap1t1 d1ets to be h1ghly B
d1gest1bTe and h1gh in’ protexn and phospherous Be1ngJ'
70 90% water however,“Targe voTumes would have to be:

»h_q f' consumed to obtaln substancna] benef1t from th1s forage

§ Y / . . i
. 2 . . . . . ] b
T source R T

.. A o i - : A . - !
v : .o : AT P w Piald 1y
S S e YR
. h A.\

FaTT ST e e &
. Browse dom1nated the fall d1et 19 tbe poplar ‘

forest averag1ng 61 1% U1th leaf absc1ss1on in- lg'f:':;ﬂ "

"_ October abundant leaves Lma1nﬁy aspen and balsam)

Kl

'ﬂ cOvered the fqrest f]oor The: h1gh ava1Tab111ty of th1s

%’v

- f forage suppTy was reflected 1n the d1et - as fallen -1”'
Teaves compr1sed 52 3% of the d1et The Teaves were
lwcked up non-selectlvely,{though wap1t1 often foraged n

'Aanound-tree trunks where leaves were more abundant lnb?~7n
» Dctober §1tt1e bPOWSTﬂg on tw1gs occurred Dur1ng
R November use of tw1gs 1ncreased The most fre 'ently

e oY

’1ngested specae§ were hazel aspen. saskatoon%f nd _f‘._”

P N e o . Lo st
% - . . R T
;. - . . ‘ . . . A .s\a_' .



.55 .
-balsam poplar Fallen‘twigs wereQOCGasionallybingestedf

Grasses ma1nly brome and bluegrass ‘averaged 30.3%

of the fall d1et Green grasses were selected-over-cured_L
| grasSes ‘orb use dropped ‘to ‘an average of 16.. 9 and

could be related to the cur1ng of mos? forbs and by the,”; f

- cover of leaf l1tter Bunchberry a relat1vely abundant R

fprb that cured laterpthah other spec1es averaged 6 9%
Cof the d1et Although 14 other forb spec1es were . '“*j
vi'recorded in the d1et they contr1buted only m1nor o
famounts to the diet. W1ntergreen (PyPola Spp. )lénd f*g_fu@
;_tw1nflower (Llnnaea borealls) ~despite their. evergreen - |

E fol1age and abundance were rarely consumed L1chens and;f

. : 'v ‘#
. fung1 ‘were. consumed in trace amounts '_--,é%

LK

o . ek .
. . . . m

R wlnter 4 N ‘ -
' Browse consumpt1on #ncreased dur1ng w1nter to
tcompr1se 80*9% of the. d1et The 1ncrease in: the use of _
browse could not be related”to snow cover, as fallen |
leaves were st1ll the predom1nant form of browse :A
fl1ngested B5. 9% of the d1et When forag1ng zn the poplar
yforest wap1t1 spent much of the1r t1me cgaterlng for f‘,
’hleaVes Forag;ng act1V1t1es were‘cen?ered'1n areas of
T

‘f'h1gh leaf abundance Garounderee trunks) or e

acce551bll1ty (prev1ous craters snow-free aneas)“ Heavy

lf;'brows1ng pressure 1nfl1cted on the area by wap1t1 ﬁooée

'yrhand deer, and shallow snow depths that- allowed eff1€qent

fvcrater1ng weé’”
T

obably the main. factors result1ng 1n3§ qj

Lo -
i
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L T A B '
low use’df other browse Forms'(twigsn‘branches) Browse.

spec1es contrlbut1ng to. 1% or, more of xhe d1et were _;TQTIJ,T**

s an RN
AN

'-‘aspen and balsam poplar hazel saskatoon. and

gooseberry In early w1nter only the current annual
p' lgrowth of most: shrubs was consumed As w1nter o

:progressed and browse ava1labu§%f %decltned port1ons

f‘of stems and branches were also consumed Bes1des the 7/
'consumpt1on of fal]en leaves._aspen and balsam poplar i//.
tw1gs and branches were,JnCIuded 1n the d1et ma1n1y as a’

result of adult ma]es bend1ng and breaK1ng down small
trees General]y, all 1ngest1b1e parts of the trees were y
;,‘consumed Branches extend1ng 3m or more 1n length and f'p
:_if up to 2 cm ym d1ameter were 1ngested Cows and calves'

were often observed at broken tree s1tes, feed1ng on
jntw1gs and’ branches A sample of 20 aspen and 20 bal§am
.LJ:trees, w1th 51m111ar d1ameters to those broKen down by
V‘hi_‘wap{t1, were cut down and the port1on of" dry we1ght ””
A.htfavartabte to. the wap1t1 was est1mated (373 gm/tree for f R
"{m;;faspeg and 325 gm/tree for b@lsam Trees broken "down by ‘rpfh
"fF;moogéééébe.aaso used by wap1t1 1;“"yguﬂ [ﬁ yg j[___f_vhbﬁéd

Wapiﬁq occasﬁgaglly,str1pped bark from aspen and

uﬁﬁ.bark1ng s1tes were d1str1buted
o e vyl D

.30ver' ﬁ) ent1re study?kgea' exceés1ve bark1ng resu1t1ng

,.ﬂﬂj o

‘711n damage to trees onlyﬁ‘oeuﬂned 1n a smal] stand beh1nd

o(”

, &jﬁa corrals Dur1ng idle;per1ods, the wap1t1 were often

PR

observed to bark trees for 1ngest1ve andt%room1ng

'-aisgpurposes As wap1t1 were supplemental]y fed at the
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.v-:,(. R

".wconrals during w1nter..those areas 1n close prox1m1ty to‘ R

"the corrals rece1Ved the greatest use

Consumpt1on of grasses decl1ned 1n the w1nter ‘to f“

17 2% of the d1et The most frequent foragtng on grasses.
tswas recorded in December and March Grasses were w |

generally 1ngested along w1th fallen leaves Forbs were
- a m1nor port1on (1 7%) of the winter dtet Aster and _
th1stle ‘were the most commonly consumed forbs ttchens.
{and fungi were consumed in trace amounts B

L :

The contrLbutton of browse to the d1et wasxl&
s1gn1f1cantly hlgher in w1nter and fall- than in the

' ;other seasons Forb use was SJgn1ft§igtly h1gher in. the

,{lﬁsummer and. the spr1ng, wh1le grassesﬁwere oonsumed

P

'Fs1gn1f1cantly more 1n spr1ng and w1nter than other

- seasons ;f Jfg:ﬂf[“}}° e

Up‘l'anddc?'r"as'slahd R
s Sprtng f%ﬁw’ﬁ ”“T]* rt _{.,h_rh._ | -
o Grasses .matnly bluegrass, compr1sed 84 O% of the g'h
‘d,spr1ng d1et 1n &he uplahd hab1tat (Table IV 7) The low f: :
';tr;he1ght of new grasses oﬁé}h1s area prevented any T
rselect1on for green leaf in the spr1ng d1et Thus cured-
’?;{:grasses st1ll compr1sed a large port1on of the early i
“»spr1ng d1et Due to the1r low avallab1l1ty 1n early

"'fsspr1ng. forbs comprlsed less than 1% of the Apr1l diet ;
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___T____by st awberrv clover ‘aster Vand_yarrow Browse

KB

L

rHoweVer;'they'¥ncreasedkin the”May‘dietfto 30:8%.

area

lmost freque:_f

ts:compr1s1ng 55% of the summer d1et Clover const1tuted

RS

- Dande]ion accounted for “18% of the diet in May, followed

- 80.

L3

‘“'contr1buted trace amounts to: the d1et ‘due to low

ava1lab1l1ty The upland grasslands were only

‘hoccas1onally used in early spr1ng due to the - low forage'

ava1lab1l1ty ‘With an- 1ncrease 1n forage abundance 1n .

:tflate spr1ng, the uplands became a preferred forag1ng

.-

The uplands cont1nued to be a preferred hab1tat for ;'p!

fwap1t1 forag1ng dur1ng the summer The consumpt1on of

kY

'lgrasses decllned to 45% Th1s co1nc1ded w1th 1ncreased

"?'jselect1on for forbs (57% of the d1et) Dandel1on was the

y: consumed forb in Uune (36 2%)

hu?§Q22 5% of the summer d1et, reach1ng a h1gh 1n AUQUSt °f

. 1531 1% Aster and strawberry éompr1sed 5% and 2% of the

’_Fall

fa'ttme on the upland grasslands dur1ng the fall.

jdgd1et.\respect1vely Browse oonsumpt1on rema1ned low
(1%) R , : . )

wa§1t1 contlnued to spend much of their foraglng

o

C .Consumpt1on of grassesotncreased 1n the fall to 59% of

".~'l . N

i;5ﬁ§f




| 81
the'diet Forbs compr1sed 40 9% of the d1et -and. use of
forb spec1es was related to cur1ng Clover, wh1ch o

cont1nued to grow dur1ng fall, contr1buted 25 4%, whlle

ft dandel1on whrch cured earl1er. decreased to 10. 2%-of 1;_
"the-diet Consumpt1on of browse rema1ned low and the :
only spec1es used was snowberry wh1ch reta1ned 1ts‘

leaves longer than most other spec1es

,""_ @ B
W1nter j ) 5 ‘

Forag1ng 1n the uplands decreased dur1ng w1nter,
' _and occurred ma1nly dur1ng per1ods of shallow snow or on_ffj

snow free areas When snow was deep, wap1t1 concentrated

o j the1r crater1ng act1v1t1es at the grassland forest

border where forage abundance appeared to be greater

than on the grassland The proport1on of grasses in’ the

= vf dxet 1ncreased dur1ng w1nter to’ 87 8%\of the d1et Th

‘ consumpt1on of browse w;% greatest dur1ng w1nter. .
| comprwslng 10% of the d1et The 1ncrease was largely due fl
"‘to the 1ngest1on of fallen aspen and balsam poplar - S
leaves The occurrence of forbs 1n the d1et declIned
sharply w1th permanent snow cover to 2% of the d1et
Th1s est1mate may be conservat1ve as more forbs may\
have been consumed along w1th the grass and leaves than'ffn'

°°”]d be accurate]y obserVed 'li_}.vf,oﬂl5

Overal; on the upland grasslands é%nsampt1on of v
grasses was s1gn1f1cantly greater 1n spr1n§éand¢wjnter,.l:;~;



o .82
and s1gn1f1cantly lower in summer Consumpt1on of forbs

“twas s1gn1f1cantly greater 1n summer ‘and fall, and lower EE

o1n-w1nter Browse use, though always low 'was

o s1gn1f1cantly greater in w1nter, due to the 1ngest1on of

‘fallen leaves

Sow

.valeaﬁd'GPaSslﬂndﬂ

| Sprlﬁﬁ P

Grasses formed the maJor port1onr 95%, of the ¥ A:

sprmg d1et 1@ the lowland grasslands (Table IV 8)._;; ot
- Grass. growth began earl1er in- the lowlands than on the
.mt;upland grassland Elk selected new scattered blades of
‘t_hgrass from aMbngst weathered vegetat1on Consumntlon of
1ffforbs was low averag1ng 3 3% oﬁ the d1et Although many

,',Lforb spec1es contr1buted toﬁthe May value Ov§3%)

“x_dandelxon and hemp nettle accounted for over 50% of thegr;,--~

R

ijlb‘tes L1ttle browse waSrava1lable,jresult1ng 1n browse“.;~.11

”j_lscompr151ng <1% of the dlet

R fDuring”the:summer the lowland grassland rece1ved ;ff;ii
ﬁh.sporadlc heavy use by wap1t1 The frequency of" grasses ff,lf'
| 1n the d1et decltned durxng summer to 68 5% Most grass

'1577consumpt1on occurred on regrazed reg1ons The[_5{v‘“'
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.fthe.diet) Forbs averaged 29 7% of. the'3ummer d1et

-

| W;“C10ver, aster hemp nett]e dande11on, th1st1e andf‘ n

:‘nettle were the most commonly consumed forbs

o

fbrowse were taKen -1;A_ ' ’f_g _vﬂg

- vatep

R ‘browses consumed . ‘..Uf;‘r':;"h-- ff;?f'

& B g R N . . v; . - : B e - PR

Consumpt1on of browse 1ncreased sl1ght|y to 1 7% of‘the““f*““

diet. . Q“LA"f

RERS 'i Forag1ng in the lowland grass]ands 1mcneased dur1ng_ X
',falT Grasses compr1sed 89. 5% of the fa]l d1et Wap1t1
S se]ected for green grass leaf when poss1b1e Forb

dconsumpt1on dec11ned to 10 3% of the d1et Thjstle was i'

|

, the most abundant forb and a]so the most commonlx used’ -:l’,

- ¥}

'forb Both green and cured th1stle were consumed and

leaves were selected<over stems Only trace amountsmof

*\!

t‘}ava11ab1l1ty of grasses Wap1t1 selected th1stle patches hfgﬁ
"v'for foraglng, resu1t1ng in th1stle c0mpos1ng 26 1% of S

;tfthe d1et Few other forbs were consumed Use of bmowse

" S Y . . . I S

“f;was 1ow (3 6% of the d1et) Babsam poplar twqgs and

: fallen aspen and ba]sam 1eaves were the most frequent

hP
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. .. i N Lo BB
Lo \? + \ . .\ . ‘.'A s .
Supt . '. - o n\. 4 .
[ R 3 N
! _y.:' Browse consumptvon was sjgn1f\canp!y greater
N nw1nter than, at other t1mes of the year and ﬁ IR
Ervey L e e B S
“4‘ oA ° Ao ,~

w-w“——-—sﬂgn1f1cantiy_+ower A+ spr1ﬁg—ahd~+awy~ han-.n~wrnter~w*_—-

L N ar : i
Nf,and summer forb use was 51gn1fﬁcant1y greater %ﬁkummég-m

@ 1'_and w1nten-than in spr1ng and Fa11 whw]e use of grasses
' I ! L
. S was s1gnkf1cant1y greater in® spr1ng and fa]l than in
L ‘_' '. : . -‘ "r"\"_ - » ‘:-.
K w1nt§r or, summer s )
s - - ’ - ’ i T v
- o L Lo i
. o o -. . - e 3
. - b“ . R Q..‘, . i
P . ,“" ' / LD e T .
i N - _‘v o tes . "“' B o
L o R .

sk

-

'

"y

.

,: summer progressed Carei formed 15% of%jhe dune d1et

ELa

ﬁshoots compr1sed a]most tgb ent1re spr1ng¢d4et (98 3%);,

¢ A . D Cae o s . e TRy
i} . D) ;. A
. - o . . {ﬁ‘ N . A ¥

Spr1ng '; ,_%yl': ”5Tnf~ﬁt-‘7Tﬂ:ﬁu"”. AT ﬁ
Qﬁ..-ﬁe' T - SRR A ‘ M oA
Wap1t1 cqncentrated much of the1r earl{ Spr1ng

forag1ng 1n the sedge me‘

:ows“ Growth ot vegetat10Q,li

'.n others«QSedge.

. [

(Tab]e IV 9f Consumpt1on of forbs and browse uasiszﬁlil.F

m1n1mal T o ”\',31-' N - “
ST e R A ’
-_:» e L _‘,'. PR . e e
\»-._',‘_ N .-‘.‘ . LIS 4 L R ek . ..
B T o S R ’
Summer s e ’ gu~\.v PRV ,5;;.;..; ﬁn‘
‘ e S . o S

Forag1ng in the sedge hab1tat decl1ned sharply as g‘;[

o
S )

but Was not consumed 1n 1ate ummer Decl1ne in use of

o

Carex co1nc1ded w1th advanc1ng growth stage Catta11 -fmﬁ*'

shoots were occa51ona11y consuﬁed 1n the sedge meadows

i

Brcwse (w1llow) contr1buted 2 4% to the summer d1et
o

Twenty one forb spec1es formed 89% of the d1et Astersgﬁ»;
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!’.:A;""“_"‘"G;"n(‘ e !7 , ' o !ﬁ}
BN . '
{w‘i@'} s & ) 0
. | ",Q " PR - 89
: %ﬂu oy ‘
e 'f‘. . . ) .
T compr1sedfover half of the dwet ed by water
_ smar t_weed. Se Y thwstle and hedg‘ R tie: oo e
Cfall g T
o - SN S . . :
SN Low a&undance and' cur1ng of grasses on the
A 'ﬂ v V 3 R
*‘f' grasslands resulted*ln a return to the consumpt:on o‘“
90 N sedge shoot'_ »-;.«m the meadoqu dur1ng"fa1l New growth" of
o RN ,
?,{\ﬁ;h sedge was %y1d1y consumed \09% of the ?aTl dvet'.-curith
e ,i* P
L forbs were consumed anfrequegt]y o&re~§‘ ontr1bqted
: . ' &’# : - ..R’J v o
A only 1% to the fan dlet SRR SE RN
TR T R PO
R it : .
e RS h ‘ N “J'?:, 0y . . R _,. N
A 5#"\.‘:‘ o . o o

were consumed as the wap1t1 passed thrdugh the: area

4

fCraterﬂng for forage was 1nfrequent Sedge blades

‘haveraged‘97 O%vof the d1et Forbs averaged 2 8% of the

7Th11t¥§.and asters were/the most cqmmonly consumed

: 1%
vd1et w1th the h1ghest forb use recorded in December._

:‘_
- ‘ . ‘, - ) ‘_. R é
*orbs. e :f¢1 - PR e e T
y v oSN coE = - ;
s i - » # - “-n h e A" _‘."A -.(' .
o - 2 w b v A W ‘ N
_" The consumpt1on of Forbs~1n\the sedge hab1tat was '

:=_seasons The reverse was true for grasses/ wh1ch were

>.<5used SIgn1f19ant]y more 1" spr1ng, fall and w1nter fhan *;

]

"e'1n summer The overa]l use of browse 1n the sedge

‘ 4
gt

| , thé sedge hab1tat was genera$ly used’as,u~
-’d a walhw%x between forest hab1tats Exposed sedge blades'



" meadows .was Tow. ' s e
.
23
\.J. . b -
v ] ' B .. .. - [ . o . "‘ . ,‘ “,},_.' ‘ B el
‘.D1et Diversi:y\lndex Co et ;%;,'
LA ) E i C e ¥ . - '
R Jlet dagégs:ty 1nd1ces range%_‘rom Q- to. 32 ’“able"

";.EggﬁOa -Dverall there were no s1gﬁ?flcant dwfferences among'j

e e
R

. sex and. age classes of wap1t1l ‘or conparisons among

.hab1tats and seasons. wap111 sex- age classes were combwned
l;fﬁbi:'fﬁ§1knlthe poplar forest regxoﬂ§hhad 51gn1f1cantly o
“:; g§§ éﬂpﬁalues than other hg&ftéts nunﬁng all seasonsaftl_
m'f'f< OSu‘ Thatfts expected *s1nce theqforest areas were the

. .
. rmost d‘xverse *ln*plan"t spec1es conposwhon al‘;d structpre The.' ;

d1e§_

~?htgher (P( 05) than those from’ the upland and lowland
_grasslands, and the sedge meadows dﬁb1ng all geaSOns except

~;J‘hen Salix compr1sgd the majorlty of “the. dietqin thﬁﬁil

’--?-l ~~
o W

{fw1llow hab1tat Dur1ng summer.,the upland grassland dﬁets

t_were the second most d1Verse '% ’n>; :’;fffn5f‘,~j ‘j%f~'
Rohe ‘ . SR SRR
' Dwerslty 1nd1ces w1th1n each hab1tat var1ed °
a1gn1f1cantly w1th season (P< 0001) H1gh«dnd1ces were ;Qhaﬁf

.ggcassoC1ated5w4th h1gh spec1es d1yer31ty in. the habltat wh1ch
RS . \ ;SR ‘h b Y L
S M,t«;' el - LIS G a-_"\,q,% R

{summer iFlgure IV 1%) D1et 2‘"

T

‘lihgenerally. ccurredldur1ng the:
Lo e
d1vers1ty 1n the poplar forest upland,grassland lowland

r-

grassland and sedge meadows were all s1gn1f1cantly h1gher
‘5;-1n summer than at other t1mes of the year AP<, 05) Lowest
' "‘:

d1vers1ty values occurred durlng w1nter 1n the poplarrfonest

R EORRT
f e .
P -
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YINOEX
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* DIELDIVERSIT

P

HABITAT DIVERSITY (No QF SPECIES)

e

ure IV 16 The relatwonsmp between d1et d1vers1ty mdex,
log p1. and the nunber of spec1es or, groups w1 thm a.




+ - - SUREEE
. o e T g
» ; .Q'h_ SRR "_'.L*'} v
'r;°¢rassland and durxng the fall in the Seﬂge meadows ln the
. e
waldow habttat strong selectnon for Sal:x’iﬁaves dur1ng

L

————summer*resu+ted-Tn—a—dTet—dtverstty—Tndex—thch—was

us1gn1f1cantty lower than that of fall and wvnter. desp1te
'fh\gher forage d1vers1ty durwngwihe shmmer Heavy brows1ng
".1¢'A,9 IO -

’ quessure 1n the w1llow habtﬁu@*dur1ng the w1nter may have

R

"prevented such 1ntense se]ectlon result1ng 1n -a’. wider use

'~of forage 1tems ~-*ﬂf,ﬁ i ;i¢.‘f*uw{5;ﬁ ';‘-&nﬁ .ﬁf

-,»v'poraqing Se'lectivjty ,, ’

Ap,the wi]lowghabttat sedges (Carex) were consumed

;Vt'(Table 1v A1).7AL those times, sedges compmsed over 90% of

the d1et\ Dur1ng summer,_however. wapkgl'exh1b1ted a strong_jf"

In the popLan,forest grasses were not se]ected dur1ng
spr1ng and summer when more preferred forb spec1es wepe ;?ff}i}

ava1lable (Tab]e 1{ 12) Peav1ne was the forb”ﬁnst;;'

”f‘cons1stently se]ected for dur1ng the summer Other forbs

that were selected 1ncluded ta]l lungwort:“dande11on and

sarsapart]]a However,;
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tgew'were”:'_
ﬁ,. consumed 1n greater quant1t1es ‘than expected Fallen poplarh |
:;ﬂ;;r$.leaves wh1ch dom1nated the forest ftoor dur1ng fall wene :;9;‘v
o consumed 1ess than would be predtcted by the1r btomass
L Saskg%oon and honeysuckle were the onty shrubs wh1ch ‘
.i;J foccurred more frequentdy 1n the d1et than Yhe1r frequency of"wi;“

dogwood
in late spr1t
- e  " Forbs (da
the up‘i*%nd h,
f: strawberry wafl"" E

*%f ‘habitat Grasses were generally consumed less than expected;ﬁ"' _
&ﬁ?'g;g Grasses._lﬁ the 1ow1and hab1tat tended tofbe consumed.:i~f

1n sl1ghtly larger amounts than they occurred 1n§th bﬁtatAfg¥
RN U P 5
(TabLe IV 15) Th1s select1on decreased when mﬁre preferred

);A_*f,\) .

.’fOrbs (dandel1on. sow thlskiﬂ

clover,-and hemp nett]e) werepvgi

g 'lfavaﬂtab1e Th1st1e.,though qomor1s1ng a s1gn1ffcant ?

;:is.éproport?Qn of the‘tow4and,blomass was generally not AT

® #;1ncluded 1n’the summer d1et Dur1ng fa]l th1st1e was f;;iffftitii
\ -‘consumed ﬂress tl;)an expé’&ted ~'J£ , ;é R

L;T’T;t, In the sedge hab1tat Canex was consumed almost 1n :%j:“fr“‘%

BRS

; 169: ‘ »“4<

,;fproport1on to 1ts ava1lab1]1ty~1n spr1ng and fall kTab]e | fti;ﬁ

Ak l

'fr:dﬁiv 16). In the summer, however,_Cabéx was rare]y consumed

ﬁxiﬁdesp1te 1ts predom1nant b1omass A few spec1es of forbs Fhfiﬁf”."t

o

'VQaster,.sma%tweed and sow th1st1e - were strong]y se]ected




%

IR T A 1S

e

LB }Y - w”uqt‘ui_mﬁfonn_ua;uymym.

Ea__mwg_c m:n:a

« o

rwmn..h@_ - .w.mw ncu*c_ug+> m:caga

ZEH

wm..w“ . ~ : ,u«ngua—o>c_ uL00+c04

S_.ﬂ.w_..., ; « & u:o:..:a ,.m_:u:n_meq

8. %7 jeyp:
ceunp AR %,

8P

. s Taelp
1snbny % '

ek

“aeaiqey uy
_ Aouenbedy %

co.ugoaoLn“on)oLn.ozu uy >umwscog& L_ocu Ucn unu_nuc ‘¥S8Joy. gu—non
oc. :. ao.uonn n:;:a ;o aucoug:uuo 40 >ucw:UoL* coo:uon n_ca:o.uu_om

. ._..., : .

s




.
Dy,
0’0 L0

i oo
“o"o

w.vm 9 LL

e
AON-

aQ

|
e
i
|

4@

n.w‘m.gnv mnneo_n waoagw: yo zb—ugoaoLn m:w.ou Anv ﬁc.uﬁuza L

.mwueo_n ouungo:
._Uu,.




z-

g'st vor &1k O

S'EL 978 - 6'GG b BY - v g9 b mw 9798 | “€6

S - o _. RN AN
0..:‘. .. b
Q. _w«oo .. L8 00

- - AN

SRR (TP

T oelzTT
: “9°€L 9°LB
a e
o a
. “AON
i . ,
R n“.¢mn~,wm

—, ) -

qu.n mumn.._oc‘u.mv co:LonoLQ wr: Ouﬂ\uv .uc_b wr_w wt. mmneo.n wuno..mc ‘30 r_o_ugonoum

una rnmﬂivcur}o- 0:« ..:




e

80

9.
4 =
i
) z2°0 00 E'0.0'1 ; a...:n:.nn u):ou,«m
. 1’0 5'¢ 1’0 92 1o LT ‘81suense SNYOUOS .
. R AF TR AT S-S 06l o L _— o s:.n_:uEu e:cou>_oa
, 0 00 z0 00 Zz0 00 81SUBAIE BUIUBH -
: T 0004 20 00 €0 .00 o7 3jyeaiey” ayauoo_ao.
bhoB6L Wb STHL b Les o g ‘dds ueisy
8.0 .00 SE 000 60 00 €0 00 o ; CITTLN)
_>"" 886 586 0°00I B'66 $E60°0. B9 00 v i6EZ 0O | 996 00 i 666 “dds’ xelud
’ a e qQ v a e - .a @ @ . e “.a e a -
T IAON AR LTI “Bny. Anp -eunp - Aew - judy
\ : : S ‘ ‘303)a0y eBpes euy Ul :
(q) ssewo|q afiequey jo co:..oao..,a ey} 0} -: «o:u w:. c. anczo.n oucngo: F{e) co.:ono.& 9l Al eqey
L
N . - L . :
. L




'Other species, such as mint - were generally not lncluded 1n

: the d1et‘desp1te the1r ava1lab1l1ty ' l o -
~ Diet Quality _ S - (T// .

‘tD1etary Crude Protein e LT :;‘:, AR
: Dwetary crude'proteln exh1b1ted seasonal (Table‘IV'll

F1gure IV 17l trends s1m1lar to forage crude protein levelS'
(Table IV 5 F1gure IV, 6- 8) D1et qualﬂty varied l_ R
. s1gn1f1cantly wwth season ‘and hab1tat (P<=0001l ‘béing
.;;greater in: spring. and summer than Tn fall and. w1nter(P< 05)
D1etary prote1n 1ncreased greatly dur1ng spr1ng, tQ'1519%»

~for all hab1tats Increases in dnet quallty dur1ng springk

fcorresponded to new growth of grasses .and sedge shoots

hwapwtl d1ets 1n the poplar forest d1et conta1ned many fallen o

'leaves in Aprrl and had a s1gn1f1cantly lower qual1ty value
~ than the other hab1tats With green-up occurr1ng in all |
f;'hab1tats 1n May. d1et qual1ty reached 1ts peak w1th lnttle -

o d1fference among habitats 55, t ”i3 ‘;“ »:;' r, -"f 4127':

Crude prote1n concentratIOns of summer d1ets in the

Vpoplar forest (18. O%), and. sedge meadows (17. 9%) . were

";s1gn1f1cantly greater than values for the w1llow d1et

f(16 T%), and the upland grassland d1et (16 5%) (P< 05)
| D1et qualxty decl1ned across hab1tats by 16%. dur1ng v
.fall to average 10 9% Fall d1etary crude prote1n levels ;:_tf
’were s1gn1f1cantly h1gher in. the lowland grassland (14 1%)

' 'followed by the upland grassland (12 5%) hab1tats than in-
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other hab1tats—lP<—05l"—Poplar—forest d1ets—were——»
s1gn1f1cantly lower in crude prote1n 7 8%) at th1s tlme
| Dur1ng w1nter. d1et qual1ty 1n most hab1tats rema1ned

'frelat1vely constant The greatest var1at1on occurred in the -

,"a lowland grassland where prote1n content decl1ned by about

‘ﬂ_48% from December to February Desp1te th1s. the lowland
'dgraSSland w1nter d1et qual1ty 19 3%) was s1gn1f1cantly 1
‘fﬂ_greater than the d1et qual1ty in- the other hab1kats (P< 05)’

o Th1stle wh1ch conta1ned large amounts of crude prote1n'

'“f'ihe Towland dief"‘oi

’sfdur1ng_much‘of Ihe~w1nter} compr1sed a large PPOPOPtlon °f -

t qual1ty 1n the sedge meadows was~n

.slgn1f1cantly Towes than. in- the other hab1tats and was _;}?4
”reflected in the low use of th1s hab1tat durtng w1nter No
Hs1gn1f1cant d1fferences were found among forest upland
fgrassland and w1llow d1et qual1ty values dur1ng w1nter.

i wh1ch averaged 7. 1% crude prote1n

A

'5e.Fecal Protein

Fecal crude'prote1n peaked 1n dune then declined

f through the rema1nder of the year, being stgnificantly

‘ V“h1gher 1n spr1ng and summer than’fall and W1nter (P( 0001)

g O
(Flgure IV 18) Although fecal crude prdte1n followed the o

- same seasonal trend as dlet qual1ty,21t’¢onslstantly

'”boverest1mated d1etary crude prote1n except 1n May However.vﬁx

?'the degree of overest1mat1on among months was var1able



"'->Qi.i;‘variation in dietary crude protein (NxS 25)

' ’. —o— DIETARY CRUDE PROTEIN | o
—-I——secm. cnuoe PROTEIN T e T

-

<

P

" %CRUDE PROTEIN N x 6.25)
5

TR L) A

FALL“—wm'rsnr';_, -:—snme"_‘suuuena Sl

: .-_T_A'-'Fiqure Iv. 18 Monthly. vnriition in fecal crude protem
. {Nx6.25), means and S.E.., .as compared with: monthly

E - Lo . . I’ . [ - » . R I
Y S L . . o T e e R R :
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’d detergent fiber—content—of_the—feces—was—geeater

Sn the fall and wnnter months than in the spring and summer"*f'

(Table IV 18) Lignin content increased from spring throﬂgh»ﬂr"‘

ﬁ'fgfsummer. then declined during falT However. the largest

:i,value was recorded for the December sample Cellulose

“3i”cdntent was variable though fall and wnnter cellulose

L )

'“i¢f1values were: generally higher than those of spring and

:}sUmme ACld detergent fiber.-cellulose and 11gnin

"?concentrations tended to increase during fall and early

>"{winter when dry matter digestibilgty of forages decreased}”

‘”7fi;Ash content declined from laté spring to mid sumnem..then?fgi_hf

ﬂffhsincreased through fall before declinlng again in’ the ‘;ﬁ*:

. ' ", \_: N

*”ff?Foraqinq Efficiency ‘ ‘355}‘77“7gfj<;j*f;¥*;5;*s:?r‘:-ﬂ

Anima]s may emp]°y diffe’e“t fOPanﬂd'str?tegies to

‘"'”msatisfy food requirements and at least some features of jjlf"

u {ﬁ”these contrasting strategies can be deduced from a:

'9if{comparison of characteristic patterns of foragiﬂg (Novellie

”1978) Rate of consumption and rate of movement of foragingﬁqe%ff”

:*'[;wapiti were examined for variation among habitatstgseasons,éffirft

'&“7;fand sex and age classes which may reflect differences in ]ﬁﬁﬁjﬁ.

; mdrforaging Strategies'fvfﬁgieefsffif‘*:f,.

;';°aites/m1nute

Bite rate varied significantly among seasons (P< 001) ]%[f;;f

”f’and hhbitats (P< 001) Wapiti averaged 14 s bites/minute

g e
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o s

'(b/m) in the_w1J1ow_habttat”oven_the_yearr_represehijng_the______

e flowest overall bite rate in any habitat Bite rate was

3. . .
,51gn1ficantiy greater 1n spring and - ‘summer (P< 05) . /

"declining through faii and w1nter to a low. of 4 7 b/m 1P
AFebruaJy (Figure Iv. 19) | '. '
| In the popiar Forest wapiti averaged 16 6. b/m over thel”

- year Bite rate was 51gn1ficant1y greater in. spring than;”

"‘Qother seasons.iand the summer rate was Significantly greater

.'-than that 1n fali and w1nter (P< 05) (Figure IV 20)

°lowest va]ue was recorded for December (11 1 b/m)

'7f001nc1ding w1th the first major snowfall Bite rate tended

’iﬁto increase during w1nter and spring S S
The average bite rate of wapiti on the upland grassland;; .

ff(33 3 b/m) was the highest overall rate recorded 1n any

*Ef:habitat Bite rates were 51gn1f1cantiy higher 1n summer thanfﬂdf

'”Hiany other season (P< 05) though rates remained high from

‘tilate spring to late fall (Figure IV 21) The highest rate

.biflfwas recorded in August (49 b/m) Elk exhibited 51gn1ficantly:;3:i

"7}:Tower bite rates during winter The lowest rate occurred 1n _17&‘

}-77early winter and was related‘to the wapiti cratering through?iffg

92[Q}areas Of grassland

iﬁifsnow for forage An increase in the bite rate during iate'a
7;JW1nter was attributed to wapiti foraging on small, snow—free}*ﬁsf

: U e T R " S e

The second greatest overail bite rate (25 6 b/m) was

*ﬂ”f;{observed in the iowiand grasslands Spring and summer rates‘

'ftshwere significantly higher than fail and winter rates,.and

;.!;ffthe iowest rate was recorded in mid winter (P< 05) (Figure

g e
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'gIV 22)

fgxi,poplar forest than other hab1tats over most seasons, and

The seasonal foraglng rate of wap1t1 var1ed most 1n the'
sedge hab1tat where 1t ranged from 33 3 b/m 1n late spr1ng
,vto a low of 5 1 b/m dur1ng December (F1gure Iv.23).
S1gm1f1cantly greater rates were assoc1ated w1th wap1t1 o

‘hforag1ng on green sedge shoots (spr1ng and fall) (P<. 05)
'rLow rates wereé’ aSSOC1ated w1th wap1t1 forag1ng ©n cured :
l'sedge blades wh1le cross1ng over th1s hab1tat dur1ng w1nter
;ngo rates were obta1ned for the summer as wap1t1 spent too
'7l1ttle t1me forag1ng 1n the sedge hab1tat to obta1n c
1frepresentat1ve data " ' T S
' B1te rates were s1gn1f1cantly lower 1n the w1llow and B
L
Atfs1gn1f1cantly greater on the upland grasslands ‘than. other -

'”;;hab1tats dur1ng all seasons (P< 05) “‘th?g,efg_Th--« 0

. Feeding Stations {;i;_fg"ijq}f--‘5_¢5~;;j,“'73f;]rt,jtg 5
| The number of feed1ng stations per m1nute Followed the

‘““l‘ﬂsame pattern as consumpt1on rates (F1gure IV 24 IV 28)

"‘fffvalues were generally s1gn1f1cantly h1gher 1n spr1ng and ffbfﬁ

mffsummer than 1n fal] and w1nter (P< 001) and lowest 1n a[f}-”

: Hé.nw1nter The average number of feedlng stat1ons per m1nute e

-Tﬂwere 3 8/m1n 3 9/m1n,‘5 6/m1n 4 3/m1n.;and 3, 0/m1n 1n the 1ffﬁ;

‘:?willow, poplar forest upland lowland. and sedge meadows.

,respecttvely ngnlflcantly greater values occurred on the

’”rupland grasslands for much of the year (P< 01) though 1n |
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-_fall'the‘values were the_greatest'in the‘willow.

Steps/&lnute_ | '.f “' R

Average rates of movement while forag1ng were 8. 8 _
'fsteps/m1nute (s/m) in the w1llow hab1tat 8.6 s/m in the
poplar forest g, 5 ‘s/m in the: upland grassland 8 9 s/m in
- the lowland grassland and 8 4 s/m in the sedge meadows
Forag1ng movement tended to be s1gn1f1cantly greater 1n ‘the

summer and/or spr1ng than 1n the fall and/or w1nter (P<. 901)_

(F1gure IV 29 IV 33) Greater rates of mowement corresponded_"

'w1th greater b1te rates Snow cond1t1ons resulted in a
reduct1on 1n the rate of movement as wap1t1 had to crater
‘for ground level vegetat1on or browse Both these act1v1t1esf
'requ1re more t1me than graz1ng on snow free areas » |

‘ Movement 1n the sedge meadows d1ffered from the other
areas 1n be1ng greater in w1nter An1mals spent constderable
"tlme walk1ng between scattered clumps of sedge blades _
protrud1ng above the snow Lowest ;ates of movement 1n thls

-u,hab1tat were recorded 1n late w1nter,-early spr1ng, and fall'
_ po _

‘A when- the wap1t1 were graz1ng 1ntens1vely on sedge shoots

’w.Movement durlng foraglng was apparently related to the

d1spers1on of forage 1tems Concentrated food sdﬁrces wene

di'assoc1ated w1th a decrease 1n the rate of movement wh1le o

““scattered forage 1tems dur1ng w1nter caused greater»~

movement
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Other Activity e

: while foraging. wapiti spent little time 1nvolved in

————other actIVities—+1able—%vm49¥~—4n most—habttats——the—Jeast_——————

“amount of time spent in nonforaging activ1t1es occurred in,

'fal] or. w1nter. and the most time in summer or spring Elk
;}flin the sedge meadows were again an exception Here thef

gleast amount of time devoted to other act1v1tes while -

ﬁoraging occurred in the spring

_ _: Differences in the overt foraging'behaVior occurred
hfamong the sex and age classes of wapiti however,-fewa'
_dconSIStently significant results were found Adult females

..fftended to have the greatest bite rate during the summer and ;

| '-:ffan Adult males tended to have the lowest number of |
f:.feeding stations per minute and the lowest rate of movement

l

Uhfover the Year ;._;ﬂj‘d f””i-' '. _;;5}_;5_'{3“{3.f-

-sConsumption Rates N _
o Consumption rates (grams/m‘nute g/mln) were/xjgf”
:7 8 g/min) than other

“f51gn1ficantly greater in summer S
t~seasons for all habitats (P< 0001) (Table Iv. 20) Uinter‘f;;;“m
"avalues were the lowest averaging 1 8 g/min across all S
ghabitats Differences among habitats varied w1th season ”
“;fSpeCies abundance, diversity, and phenology (which affect‘h

’}{tboth bite s1ze and bite rate) 1nfluenced these differences}f'f*wp g

v ,’;a_A B
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The interrelationships of bite rate bite size. and

ne ~ (

~Vconsumption rate with herbaceous biomass were examined for;a.ﬂ‘“”

r7ﬁthe upland and lowland grasslands fOr the snowofree periodé»ﬂ

el

wCorrelation and regression analyses were used to establishaf.ax

”°‘.appropriate relationships Correlation and regression o

K oefficients for bite rates with biomass were nonsignificant‘,fh

o for both grassland areas bite rates remaining relatively

’j-'constant as. biomass increased (Figure IV 34) In sunmer and . ‘

'fall bite rate declined in the lowland probably due to

5-fselection of forbs and green leaf. respectively Bite size

; ;increased with biomass (Figure IV 35) though 1n the lowland}f(,(»

fit declined slightly over summer and fall Correlation
‘Jcoefficients showed a: good relationship between biomass and
ihbite size (R- 84 upland R, 78 lowland) Regression |

'Vsqcoefficients ?or these were slonlfica“t (Rz' 71 P< 01

R O

>:Y 02751+ oooo7x for Upland and Rz--54 p< 05

11556+ 02?8x§for lowland) Consumption rates also tended'ﬁrg?f(

T(ﬁﬁ increase with increasinq biomass (Figure IV 36). showin9i5a7(e

J:yf”va strong correlation for the upland Regression coefficient f‘;};d
’ﬂ“[i_for the upland was significant at P< 005 (Rz"77 '

~"-"",?'-",»Y=,—. 6397+ 00356X)‘ In the upland grassland consumption ratesfff(l*

“57‘;continued to increase to the max1mum biomass (2 000 Kg/ha)

fftln the lowland the highest rate was reached at about 2 300 "53(-5

“7fjkg/ha and leveled off at 3 000 Kg/ha.,Consumption rates

H°5;;dur1ng the rut were lower than other periods at comparable'ii7{ff

’quiomass
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R 104.' -
Correlation and regression coeff1c1ents between -

estimated consumption rate and eating measurements indicate
that bite Size was the maJor factor 1nfluenc1ng gram/min S
-——~——intake—+R'—97—-R4‘—94—for—upland*—R-—

P<L 005) (Figure IvV.37). lntvtjuj«v'agt";ﬁ; T_S‘J;‘**"“'

R*-—?B for—iowiands—"————

hd . b S

-l;f,shogffﬂ 'Ifj~‘lf”f”;;:-' ?;_. | | - : | |

| Snow influenced diet selection and foraging rates Snow d:i;

hhindered Foraging on the heav1ly grazed grasslands Elk _“ o
f‘firarely cratered on these areas. as the vegetation was short

- and difficult to extract Uhen snow was shallow enough to be
Tit_muzzled out of the way or when patches were snow-free,_&‘jgt}ft'“*
'i:f;wapiti shifted to using these areas Browsing increased 1n§iu .
'}fhﬁiwinter. but dld not appear to be related to snow depth as
' Gates . (1980) found. Snow depths remained below 30 cmand
:*fifwapiti generally cratered through tt w1thout diffioulty The ;jtif
:wjf'increase in browsing was mainly due to the inclusion of |
.d&rffallen leaves in the diet Cratering 1n the forest was S
Vfrt&ﬁefficient as the leaves were readily aocessible Houever,.f;i;f;;75
"f%fthe following year when greater snow depths were recorded o
hlifwapiti appeared to be browsing above the snow more and A,j;gfjg

'7ffrcrater1ng less

"giSnow resulted in a decrease in foraging rates,}and

‘Ufil}pates were lower when wapiti had to crater than muzzle snow o
"ffiout of the way As a result winter consumption rates .

kffﬁfdeclined greatly from that of summer (Figure IV 38)
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Snow removal by wap1t1 has been d1scussed by Gates

l1980) Young an1mals were 1n1t1ally less eff1c1ent at

craterlng than adults They removed'snow by stralght
lforeward and backward strokes;_rather.than af;an angle. The -
result was for snow to Fall back into. the crater. nCratering?'
behav1or 1mproved with exper1ence Crater1ng eff1t1ency of
qwap1t1 was measured as the ratlo of crater strokes to grams

oF forage obta1ned ~The. var1at1on in crater1ng eff1c1ency

'1-among hab1tats was’ evaluated us1ng an ANDVA Crater1ng

eff1c1ency var1ed s1gn1f1cantly w1th hab1tat (P<. 001).

‘h'Wap1t1 in the forest averaged .35 grams forage per crater )

 stroke (1 8 b1tes/stroke) (Table 1v. 21) wap1t1 exh1b1ted
‘-much the same crater1ng eff1c1ency in the w1llow.ﬁlowland
“and sedge hab1tats Although wap1t1 in the upland grassland
"*vobta1ned a relat1vely h1gh rat1o of b1tes per stroke, the1rd
'~gsmall bite s1ze on th1s area resulted in an average of 09 S
.gramr per stroke v ‘ | ' h
: There wasYno altrust1c behav1or observed at crater

' \\_,.
s1tes as. observéd in carlbou (Bergerud 1972) Adults"

d1$placed calveg, and. Gows “were observed to d1splace the1r.'*"'

own calves. though they wog;d tolerate the presence of thelr

:own calf at a crater s1te more than other an1mals Adult

*f"males tended to be dom1nant over females and calves. and all

four sex and age classes had separate domwnance h1erarch1es o
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Table Iv. 21 Crater1ng eff1c1ency (grams intake/crater
: stroke) of wapiti in the. f1ve hab1tat types.

' HAB1TAT :: ?- -,; _ .December  - _danuary ';'iFebruary“

k"‘rhllow .23 e 7 a3

' Poplar Forest - :;,f.;34 ;"~} | ’f.qoil‘ L  ;51
"-Upland Grassland ) ‘: .13b y‘Lv .‘.:.i2j- _: v ,01,;1'

~ Lowland Grassland 24 200 Al
. ¢$¢dge ﬁeqd°&: -  :L a9 ;ff’_f, 20 : i_‘12} 5_ .




DISCUSSION

Wapi ti in boreal hab1tats l1ve in a strongly seasonal

envwronment——lhey‘must‘contend—WTth large—fﬂuctoatwons in
forage ava1labtl1ty and qual1ty to meet nutr1t1onal
requ1rements The1r adapt1ve forag1ng strateg1es enable them
fnto adJust best to ava1lable forage resources (Ge1st 1984 .
The diet- selectton process is one means by wh1ch an1mals,
1-ew1th1n ltm1ts of anatom1cal and phys1olog1cal constra1nts.;p
can choose dxets to obtaqn the requ1red nutrlents In th1s
Jnstudy, dlet select1on and forag1ng patterns of wap1t1 were

",documented and were exam1ned 1n v1ew of the quant1ty and

' qual1ty of ava1lable forages

Vegetation cdmpos1t1on and Biomass fd '
' Herbaceous vegetatton b1omass tended to be the greatest'”
1:1n areas of greatest mo1sture ava1lab1l1ty - the sedge : |

3meadow -w1llow. and lowland habltats These were also areas'

:[ where gram1no1ds dom1nated the herbaceous compos1t1on In

*;the poplar forest grasses were 1ns1gn1f1cant 1n b1omass
'f.Forbs domtnated the herbaceous layer 1n the poplar forest v'g,
v'durmg sumner Desp1te a htgh d1vers1 ty of forbs. | the1r L
"”btomass was small and much of the forest floor was bare
g1:5011 Forbs were also 1mportant components of most other
“ffhab1tats dur1ng summer e Lo t
| Forage blomass values for M1n1st1k and other boreal
m1xed wood forest reg1ons (Biéhoff 1981 Telfer and Scotter A_
1975 Blood 1986) are comparable or h1gher than 1nformat1on B

\_. "y :

109
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on wap1t1 ranges 1n Utah (Coll1ns 1979) and Colorado (Hobbs |
1979) Slnce wap1t1 used all hab1tat types. and | |

concentrat+on of—foraglng—act1v1ty—va¢4ed among hab1tat='

: throughout the year, the boreal m1xed wood forest has much
potent1al for support1ng wap1t1= o |
Graz1ng pressure reduced the he1ght of herbaceous
vegetat1on Heav1ly grazed grassland reg1ons (upland .
‘ grasslands and port1ons of the lowland grassland) supported
o less b1omass than other gram1no1d dom1nated hab1tats where |
the herbaceous vegetat1on was l1ttle used dur1ng the latter"
\g grow1ng stages As Carex spp matured 1n the sedge meadows'~.
'and w1llow hab1tats, they were rarely consumed Reedgrass,
'also occurr1ng in these areas, was ‘a non- preferred gram1no1d 5
dur1ng the grow1ng season As a result these dom1nant L
gram1nowds forms grew unobstructed fdr the most part
dur1ng the summer - . o . _ | S »
e Graz1ng patch d1fferences in one hab1tat were also
not1ceable Grazed reg1ons of the upland and lowland L h
grasslands were lower 1n b1omass-than comparable areas that
‘i' rece1ved l1ttle use Areas of low use were assoc1ated w1th o
e old stand1ng grasses or seasonally unselected spec1es o
(th1stle) whlch obscured and h1ndered consumpt1on of forage
_ Spec1es compos1t1on of grassland areas could also be A'”llﬂ
- related to graz1ng pressure Heavy graz1ng of lowlands i

"tv;appears to have decreased the compet1t1ve ab1l1ty of " grasses

df’ and decreased the1r ground cover Th1s reductlon has allowed i
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thlstle an opportunlst1c 1nvader. to form a significant

port1on of the stand1ng b1omass at the end of . the grow1ng

season Once establ1shed on a. s1te. th1stle was rarely eaten~.l

unt1l fall }result1ng in prol1ferat1on of th1s spec1es A
Dur1ng fall and w1nter. th1stle formed a s1gn1f1cant port1on

of the d1et selected by wap1t1 1n these areas In th1s casey

. -th1stle 1nvas1on appeared to be benef1cal to wap1t1. as 1t L

lncreased the amount of b1omass ava1lable for w1nter use

.fq The upland grasslands bear much of the gra21ng pressure_l‘“

of both wap1t1 and b1son dur1ng spr1ng through fall (Gates R

o 1980 personal observat1on) The result has been the

format1on of a plant commun1ty (bluegrass clover dandel1on)
that 1s ma1nta1ned 1n a state of regrowth for much of the %,
grow1ng sea/on Forage.qual1ty on these areas Was probably
1ncreased as a result of regraz1ng (Anderson and Scherz1nger
1975) However, When forages began to cure,.an1mals rap1dly

depleted th1s forage resource The low pre w1nter biomass on

'”',upland grasslands probably 1nfluenced the low w1nter useage

B by wap1t1 1n compar1son to when they were f1rst 1ntroduced
(Gates 1980) | | : - ' o

Brows1ng pressure by both wap1t1 and moose.‘can also

:*b affect the phenology and compos1t1on of browse spec1es

Shrubs 1ns1de the compound were lower 1n he1ght and hedged
1n compar1son to those outs1de the compound, reflect1ng the
1ntens1ty of use Young aspen and balsam poplar were almost

el1m1nated from the forest understory. andl/he encroachment

of these spec1es onto the grasslands was prevented Ca1rns
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(1976) also found that brow51ng pressure at’ Elk Island

National Park prevented encroachment of poplar forests onto

grasslands

Forage Ouality ) | G

» 'l Patterns of change of forage quality at Ministik were }
: related to plant phenology All—pTants exhibit annual cyclicf
fluctuations 1n growth nutrient content texture, and
palatability (Nelson and Leege 1982) | | |

. Forage crude protein and digestibility were greatest

| during early stages of plant growth The proportion of f;’ i

meristematic tissue which 1s high 1n protein content

.lfgreater ‘“ early growth stages .and the fiber content of the rAT

| plant 1s lower than in more advanced growth stages (Dietz et i?

- L 1 1958) As. the plant matures, the proportion of }7fq; (%;,?fxt

: ,'structural carbohydrates 1ncreases,»result1ng 1n a decrease |

i,gin the concentration,of protein and an fncrease in the fiber‘
“y components of the plant (Dietz et al 1962 Olberg 1956
;i,Burzlaff 1970 Cook 1972 Willard and Schuster 1973 Short

“7‘5et al 1974) Thus 'as forage production 1ncreases, ,[j*/[géyj,’“"'

}’nutritional quality tends to decline A large decrease 1n"
"crude protein content of all forages occurred from late ;L,7x.

""kspring to summer, a period of rapid maturation During

‘summer. forage crude protein content declined though to azg‘~-7“7*

-n?rfar lesser extent and some forages exhibited slight

‘“]fincreases in August This can.be explained in terms of plantf?.fjﬂi

phenology and animal selection Since heavy gra21ng



V-'ma1nta1ned the grassland areas in ‘a state of regrowth

: :forage prote1n concentrat1on on these areas would be

expected to be greater than on s1m1lar areas in. advanced

'"growth stages (Mack1e 1970 Hebert 1973 Anderson and

LN

Scherz1nger 1975)

Also many forage 1tems exh1b1ted staggered growth

:f‘llé.“'

,:stages That ls._early growth forms to advanced PeproduCt1Ve mu. :

stages were 1nterspersed throughout the hab1tats As forage'ffltl-

'7qual1ty was based on plants and plant parts that wap1t1 were'fV;

'pobserved to 1ngest. select1on for early growth forms and

.-,spec1f1c plant parts (leaves) reduced the expected changes "

",11n the crude pPOtEln content Forage crude prote1n content

'and digest1bllity conttnued to decl1ne through fall and

fgf:w1nter Mature, senescent grasses wh1ch dom1nated the sedge;"

A

5ﬂ;;meadows and w1llow hab1tats, had lower protein

;f,tconcentrat1ons than grasses on heav1ly grazed areas. Yetdﬁf'
i’tethese lower qual1ty grasses were 1ncluded 1n the d1et more
..‘_.-as the b'lom(ass on the grass]ands deC]'lned L

Browse varied 1n protevn content and digest1b1l1ty 1n

5'3frelat1on to the plant part consumed Cured leaves contained f{fd;fl

"7fa h1gher concentrat1on of crude proteln and were more

f*l;d1gest1ble durlng winter than other parts (tWIQS. stems.f"'“:

?[,branches bark) | :geji

Forage crude prote1n values for summer at Minist1k and g‘}

”f{Elk Island (Bishoff 1981) were comparable or sl1ghtly lower ﬁ;'}lfv

quhthan values recorded on summer ranges in Utah (Collins 1979 :fiffj:

ffi;Palleson 1979)0 Wash1ngton (Schonnem 1978 McReynolds 1977) edl"“}
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f'and Colorado (Hobbs 1979) The d1gest1b111ty of forages was .fﬁ

,;generally comparable to that in Utah (Coll1ns 1979 Palleson!: :

d1979) and Wash1ngton (Schommer 1978) Summer ranges 1d .w”"*

~iboreal m1xed wood and montane areas generally prov1de enoughs'
:;dlgest1ble energy and prote1n to meet the requlrements of
]hWap1t1 Schommer (1978) however. found a m1d late summer'
j;per1od where def1c1ences were ev1dent for cow wap1t1 |
In w1nter. digest1bil1ty of forages, overall wasiﬂ.T't‘

~fcomparable among ranges. The crude prote1n content of borealg_}

;“m1xed wood forages remalned h1gher than that of most montaneffxfl

:lreg1ons McReynolds (1977) found forage crude protexn to

1ﬂexceed m1n1mum requ1rements year round though Hobbs (1979) j{h::;,f:

f_and Schommer (1978) found forage crude proteln to be close 1ﬂif_f"

to ¢ or below cr1t1cal levels ( 5%) B1shoff (1981) and

Tiresults from my study suggest that boreal m1xed wood forest ffft'"-'°

f{contalns forage of adequate quality to prov1de for w1nter
;:requirements (see Nelson and Leege 1982) B1shoff (1981)
;‘po1nts out however,vthat overstocking can lead to
:ioverbrows1ng The 1nclus1on of 2 3 year old wood (of lower

?wkforage quallty) in the diet would probably not‘prov1de

ffadequate wtnter nutr1tion n_{;;}fi,j;,%“,M,Q;y;ry;.jfgn{l;rgﬁ‘""*

:,Seasonal Diet R D
R Elk consumed a w1de varlety of forage spéc1es
':throughout the year However, only a few forages were major.
1tems in the diets 1n each hab1tat Forage selection varied
*jfthh forage avallablllty, and with speoles d1versity and

N B \l :. .



:'relatlve abundances in the hab1tats over the year The

et.seasonal d1et of wap1t1 at M1n1st1k followed s1m1lar trends

1:'to prev1ous d1et stud1es 1n the boreal forest reg1ons

"7(Holsworth 1960 Blood 1966 Telfer and Ca1rns 1979 Gates

1tffa1980) In; compar1son to Montane ranges (Boyd 1970 Constan o
1972, Cowan 1947 Hansen and Re1d 1975 K1rsh 1962, Kn1ght .

"-T‘”1970 Mackle 1970% Marcum 1979 Morr1s and Schwartz 1957,

t”fMur1e 1951 anger 1979 Stevens 1966) wapit1 1n the boreal"7i

| ?m1xed wood tend to include more browse 1n the1r d1ets. and, B ]d'

't'flbrowse becomes the maJor component 1n w1nter ‘VfiW‘m

 spring.

Grasses were the maJor components 1n the spr1ng d1ets

"*7t1n most hab1tats In the forest hab1tat where g\gss b1omassftfff

”{was small grasses formed a lesser port1on of the d1et

'-f,fSedges were m°5t heavxly used in early spr1ng Sedges LR

2"1n1t1ate growth earlier than other forages. and the shoots f;g-i7

f'ffcan be selected from the surroundlng cured and rott1ng

'ifvegetat1on As grasses mainly bluegrass and brome._j;’f”h

Jfgreen up, wap1ti consumed these in preference to sedges _,?gf i

Browse and forbs were 1mportant components in the‘ﬁf'5

-”Lsummer dlets of wapitl 1n habitats where their ava1labil1ty‘ft -

"{}was h1gh In heavily forested reg1ons browse may domlnate f_lfﬂ*

:'f ?fthe summer d1et (Blood 1968 Hunt 1979) whereas in habltats”;fbf
'?f_ﬂ<s1milar to M1n1stik (Elk Island) Holsworth (1960) est1mated if;“'

Ty



"_forbs to compr1se the maJority of the d1et Forb spec1es ;
*that were selected at other locat1ons. as well as M1n1st1k

' 1nc1ude asters, peavines. dandellon, and sow th1stle Clover ﬂ";

oo

rwas frequently consumed on open grazed grassland areas at :
ifMinlst1k and at EIK Island (Holsworth 1960) vr_{vxrfjfyt";,?jgf
_ WI]]OW (Sallx spp ) was strongly selected in- the w1llow 171;
'1fhab1tat dur1ng the summer. At other locat1ons where w1llow “Vzb:v
t'ls present ‘wap1t1 also 1nc1ude 1t 1n the1r d1et (Kufeld

"tf1973) Aspen whxch 1s an 1mportant browse 1n s1m11ar areas ﬁgf

t'}(Holsworth 1960 Blood 1966 Hunt 1979) was not a maJor

'bfwcomponent of the summer d1et at M1nist1k Low ava1lab111ty

:T:of young trees was probably the 11m1t1ng factor Most small

T;tﬂtrees in the s1ze range that could be browsed by wap1t1 were t

'b broken down or prev1ously heav1ly browsed by moose and

'tgfwapit1 When aspen leaves were made ava11able (b]own down by

T fwxnds) they were act1ve1y se]ected Shrubs wh1ch were

'yrfﬁbrowsed ‘the most frequently were those whlch occurred most

bm}TfrequentIy 1n the understory (hazel, rose raspberry,u

t»”saskatoon) Gates (1980) reported that dogwood and

'§-chokecherry were 1mportant browse spec1es at M1n1st1k when

'7f:wapit1 were f1rst introduced AltHough wapit1 av1d1y

i»tfconsumed these spec1es when encountered they contr1buted
77litt1e overall to the d1et Heavy use 1n the past may have ﬁ

'“resulted 1n these specxes being overbrowsed
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Blood (1966) and Hunt (1979) reported browse to be the /:”

“hmaJor component of the wap1t1 fall d1et 1n eastern parts of‘i* o

the boreal m1xed wood forest However. at M1n1st1k grasses_gaf

fwere the maJor d1et components in most hab1tats Green sedgeiﬂ"

gshoots were aga1n consumed 1n the sedge meadows and w1llow

_hab1tat On grassland areas, grasses 1ncreased 1n 1mportance[';f;

1'j1n the d1et as forbs began to cure Browse however, was the‘;['ff“r

efma1n forage class consumed 1n the poplar forest Fallen

*leaves ma1nly those of aspen and balsam compr1sed the

-';maJor1ty of.- the forest d1et Although observat1ons of wap1t1} o

_"Hconsumtng fallen leaves had not been reported before at 3
';"M1n1st1k Holsworth (1960) found that the w1nter d1ets of
agtwap1t1 at Elk Island 1ncluded 20% l1tter whtch 1ncluded
:arfallen leaves Hobbs (1979) also reported that wap1t1 1n '%”

tlﬁColorado frequently consumed aspen leaves when in- the aspen_jﬂ!f?ﬁf;

'njforest hab1tat Moose at M1n1st1k also spent much of the
*rfearly w1nter 1982 forag1ng on fallen leaves (personal

| observat1on) The relat1vely large b1omass and forage N
'thualtty of fallen leaves suggest that they are a valuable

.tfd1et component l, ff;ﬂf:' g

e Grasses were the maJor components of the d1ets 1n the

~‘grassland and meadow areas dUrtng w1nter Gates (1980)

’r,reported that overall wap1t1 spent more ttme graz1ng in f;Gf}ﬁf:f7

'ffthe w1nter than brows1ng However,'wap1t1 foraglng was
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"frlarger concentrated 1n w1llow and forest hab1tats dur1ng

“:ethe preferred grass1and areas Thus..browse appeared to be "ja*}*

thdthe 1980 1981 w1nter probab]y as a resuTt of low b1omass oni;tﬁ“*

J‘;ythe most 1mportant w1nter forage,.as was found to be the

“case 1n most boreal mlxed wood forest stud1es (Blood 1966

tfjHunt 1979 Telfer and Ca1rns 1979) Fa]leh 1eaves. aga1n,_n_:7*%”

"4;fwere the most frequent browse consumed | ;jT“wf'

”linggregate Seasonal Diet

i A total d1et was est1mated for each season us1ng Gate s'ttbfl”

'ﬁ21(1980) hab1tat select1on data for wap1t1 at M1n1st1k

'~ffSeasonal d1et compos1t1on for each hab1tat was mu]t1pl1ed byt;ff"

'.37the fractlon of t1me wap1t1 spent foraglng 1n theSe

‘”;}hab1tats Values were then added for all hab1tats w1th1n onei}kf"
'dfseason (F1gure V 1) Grasses dom1nated the d1et over most ofifﬁ,ﬁh:
u5ﬂ¢the year Forbs became the maJor component of the d1et o

*Lefdur1ng summer Browse consumpt1on was relat1vely low 0"20%)

q7:d1et Cautlon must be taKen when 1nterpret1ng these results;gttqi*f

ie‘fChanges 1n hab1tat select1on s1nce Gates (1980) study weref?ifj;hk

[Effforag1ng on the upland grasslands and more 1n the forest andf]f_ifg

f;ffw1llow areas Thus.,the importance of browse 1n the w1nter l}ﬂfh“m

”cf-d1et 1s underrepresented here

Ceegh

7:ifexcept dur1ng w1nter when 1t accounted for one th1rd of the ~ o

:fﬂbev1dent dur1ng the 1980 1981 w1nter Wap1t1 spent less t1mefi7%7”'*
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.. BROWSE -

(T RRTOTALBIES, /o
38588388

T*,,Figure V 1 Aggregate seasonal diet of wap1t1 in the boreaﬂ
. . 'mixed-wood forest region of- Ministik based on % of total
© o number of bites and time spent forag1ng 1n each habltat

”5ag(Gates 1980).
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——vpreferred spec1es—may—be deftned as—one—wh+eh occurs

N X . : ' °
Rah . . - I

Select1v1ty

Desp1te 1nclud1ng mostly cgmmon forages 1n ‘the d1et

wapltm exh1b1ted preferences for a number o* forage 1tems A

10 ¢

proport1onately more 1n the dtet of an an1mal than 1t occursv

_1n the env1ronment (Petr1des 1975) Preference for a plant

spec1es reflects the quant1ty and also the rate of

"'cohsumpt1on of that spec1es (Iv1ns 1962) Preference rat1ngs

(see Krueger 1972) attempt to measure the degree of

- 7select1v1ty that 15 exh1b1ted for spec1ftc forage items

”'r(Hobbs 1979)

The degree of select1v1ty dur1ng forag1ng var1ed w1th |

fﬂ'season. and among hab1tats depend1ng on vegetat1on abundance

v'nrand dtver51ty,‘and the relat1ve abundances of preferred and

':‘non preferred-forage types The ab1l1ty of wap1t1 to exhtblt

_‘ew1de var1at1on 1n select1v1ty (also reported by Hobbs 1979

'_pcapable of selectlng dxets of s1m1lar qual1ty and 51m1lar
. port1ons of forage elasses desp1te d1fferences 1n o

A:;avatlab1l1ty Thts ab1l1ty to seﬂect1vely~alter the d1et

'3nforages By select1ng browse in late w1nter, wap1t1 on
ll;Hobbs (1979) study area were able to m%;nta1n a crude ‘f}'

]jjprote1n 1ntaKe above 5% Hobbs et al (1980) state that ‘the

| d1etary components Hobbs (1979) found that wap1t1 were

f:;and Coll1ns 1979) allows for constderable alteratton of the'

'~fallows for an attenuat1on of the nutr;iﬁonal fluctuatlons 1n )

e

-y'wap1t1 are foragtng 1n an opttmal ‘manner. ';7* '?';lih; \\\- '

e
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The theory of opt1mal forag1ng (developed by McArthur

and P1anka 1966 ~and Emlen 1966 rev1ewed by 5choener lSll,

Krebs 1977 PyKe et al 1977) attempts to formulate the

: ba51s of select1on by an opt1mally eff1c1ent forager andv

>

'from this to pred1ct d1et cho1ce The theory is based on the

' assumpt1on that natural select1on acts on an1mals to

max1m12e their forag1ng eff1c1ency Forag1ng eff1c1ency is

measuredu1n terms of a currency (Schoener_197J). energy

be1ng the most common This theory has generally not been

“appl1ed to large herb1vores (though see Belovsky 1978) due

« to - l1m1tat1ons of forag1ng constra1nts (bulk 1ntake and )

’passage t1me) d1scussed by Westoby (1974) Hypotheses |
' ,developed from the theory (see Ell1s et al 1976) however,

-»;have been appl1ed to large herb1vores

’_@7Accord1ng to thﬁ theory of opt1mal forag1ng.v

select1v1ty sﬁguld 1ncrease w1th 1ncreas1ng forage abudéance_.;

"f(Emlen~1966) Hobbs (1979) found that wap1t1 were more -

$~,

. ,select1ve dur1ng the start of w1nter when forages’were more

}abundanﬁathan dur1ng late w1nter‘ Wap1t1 at M1n1st1k

exh1b1ted the greatest degree of select1v1ty dur1ng the“

'@summer{ when forage d1vers1ty as well as forage abundance

‘.vwas h1ghest Select1v1ty appeared tq be - the greatest where

forage qual1ty dlfferences between forage 1tems were the |

"largest In‘the sedge and w1llow hab1tats. forbs (ma1nly

sters) wer“; elected from among mature reedgrass and

ST
ll

sedges Although these gram1no1ds dom1nated these areas,;;ftf;

,they were non- preferred and of lower qual1ty On the upland-

zL
v L.
. B ¥
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-grasslands. in WhiCh;guality differences-betWeen forbs ‘and

A3

—grasses :

——regrazed- grasses—were
st1ll formed a large port1on of the d1et
: Select1v1ty dec1ined dur1ng the fall and w1nter as d”
would be pred1cted by the opt1mal forag1ng theory (Emlen ’
.r 1966) As spec1es d1vers1ty. abundances, %nd“/orage qual1tyf
~ declined, spec1es and plant parts that were rarely 1ncluded"
: in the surrmer diet were frequently 1ngested |
’ Although large herb1vores tend to select d1ets of
fh]gher qual1ty than the surroundlng vegetatvon.'thep;.
'preference for a part1cular forage often cannot he ‘” .
‘cons1stently related to forage character1st1cs (Iv1ns 1962
tScotter 1965, Radw1n and Crouch 1974, Tucker et al. 1976)
' mIn Radw1n and Crouch’s study forage character1st1cs 1ncluded
',proteln content f1ber character1st1cs. sugars dry matter
i:m1neral content 'essent1al o1ls m01$ture and dry matter
"the un1t con51dered 1s the plant part (what the ammals o
‘y11ngest) rather than‘the enture plant. a cons1stent relat1on
m1ght be found At M1nlst1k forages representat1ve of those L
,consumed by wap1t1 were analyzed for crude prote1n content J
"iIn some 1nstances wap1t1 preferred specles wh1ch conta1ned N f;t'f.
fgreater amounts of crude prote1n (peav1ne. aster) than other o
H:spec1es However th1s was not a cons1stent f1nd1ng, and
j,wap1t1 often consumed large amounts of forage w1th lower

prote1n values Secondary compounds which act ‘as’ tox1ns to

rumen- m1cro organs1ms (Freeland and danzen 1974) play'an ;.:
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' 1mportant role 1n w1nter forage select1on of subarct1c

'herbmyores_LBryant and_Kuropat_1980La_Bryant_and.Kuropat

(1980) found that moose forage preferences were not’ well
.;correlated with. crude prote1n content of browse but were
:.“strongly negat1vely correlated w1th the resin content
Preferred browse spec1es such as w1llow and aspen conta1ned
nless res1n (reflectlng levels of plant secondary compounds)
.Res1ns lower rumen m1crobe numbers,_lead1ng to’ sncreased |
;' ‘irumen turnover t1mes (Bryant and Kuropat 1980) Thus o

'starvatlon can occur desp1te a full rumen The value of

‘be1ng a general1st feeder 1s that the effects of tox1c plant g_A

3_‘chem1cal defenses is: reduced (Freeland and danzen 1974)
‘_1s l1kely that wap1t1 choose the1r d1ets based on a number
-_of nutr1t1onal cr1ter1a, result1ng in part1al preferences ‘

.[(Nestoby 1974)

Plant Phenology and Spatial Distribution -
- Plant phenology was an 1mportant factor 1nfluenc1ng

‘d1et select1on of wap1t1 Spec1es that greened up before l;vf,-'

'v'_others in’ sprlng were those most heav1ly used As more
"ftpreferred forages 1n1t1tated g:Lwth wap1t1 sh1fted to’

h;,fthese Early growth fOrms or plants ma1nta1ned 1n an early
“"phenolog1cal stage were selected over mature or cured forms

If mature plants were consumed the leaves or leaves and

tupper port1ons of the stems ‘were str1pped from the lower [

port1ons of the plant In browse spec1es,_leaves were

4selected over tw1gs and branches

-

&y
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The seasonal pattern of use of many spec1es could be

‘jrelated to the ph}nolog1cal stage of that spec1es ahd of the
surround1ng spec1es For~ example. th1stle was rarely

“,'consumed dur1ng early growth stages, but 1n the fall both

.green and cured th1stle was consumed Cur1ng and decl1ne in ."'

. t\ -
‘:abundance of more preferred spec1es may have 1nfluenced the';~f

1f“1nclus1on of th1stle in the d1et

SpatIal d1str1but1on of forages may also 1nfluence

e{plant ava1lab1l1ty and use Krueger (1972) stated that

unlformly d1str1buted plants may occur more Frequently 1n ;f;-.

ldwthe d1et than plants w1th 1rregular d1str1but1ons That
tappeared to be the case for wap1t1 at M1n1st1k The wap1t1l
'fed cont1nuously over an. area. select1ng for spec1f1c 1tems -f'
ﬁas they came to them. rather than mov1ng between dvspersed |
apatches | o "_ "‘ : | ‘},f: o

| Vert1cal d1str1but1on of plants and plant s1ze also

fﬁbaffect forage consumpt1on (Hobbs 1979 Coll1ns 1979)

I.‘Matured grasseS\and sedge tend to 1nterfere w1th the

"i‘select1on of forbs and early stages of grass growth Shrubs.

*fand th1stle also h1ndered consumpt1on of plants that grew 1n”'jf*

‘prox1m1ty to them Small plant 51ze may also preventv

.select1on from surround1ng forages. as was also noted by

vn‘Hobbs (1979)
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D'let ouanty

D1et qual1ty is an 1nd1cat1on of the nutr1t1ve value ofv.nf

lv_the dxet 1n relat1on to the nutr1t1onal requ1rements of an

fan1mal.‘wh1ch vary w1th season. age and sex D1et qual1ty 1s_i.

,‘greatly 1nfluenced by forage qual1ty Yet. rum1nants tend tov
.lfselect d1ets of h1gher nutr1t1onal qual1ty than Found in: the l
| env1ronment (Arnold 1964 Kle1nn1970) Selectlon for A
1spec1f1c plant parts,’or alteratlon of the proport1on of

>

'[;forage classes in the dlet can compensate for changes 1n o

: --A‘fof’age quahty (Hobbs 1979)

| S1nce the forages collected were 1ntended to dupl1cate'°
‘rthose 1ngested by wap1t1. d1et qual1ty exh1b1ted seasonal
ftrends 51mllar to. that of forage qualxty Crude prote1n

"Zcontent of the diet was h1ghest 1n spr1ng and sunmer,‘t“ffd7

vbﬁdecl1n1ng through fall and w1nter ‘Much’ of the w1nter

ﬂforag1ng occurred in the poplar forest reg1onS. and little

““,doccurred in the sedge meadows Thus the overall w1nter d1et

d:ofquallty (based on n1trogen levels) would probably be greaterg'

}than 7% crude proteln McReynolds (1977) also found that
*;hwapltl w1nter d1ets in Uash1ngton exceeded 7% crude prote1n

7‘In both cases d1et qua\1ty exceeds values estimated for the_v S

'!ma1ntenance requirements of wap1t1 McCullough (1969) _
t‘concluded based on stud1es of deer and domest1c rumJnants,”
;a_that d1ets conta1n1ng 7% prote1n are. adequate for wap1t1
"'dur1ng ‘:nter Nelson and Leege (1982) est1mated from
at{wap1t1 feed1ng tr1al data, that crude prote1n content of

gj:forage requ1red for wap1t1 ma1ntenance would be about 5 7% ;V,c'
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. They also concluded that wap1t1 on browse ranges would

"grequ1re higher crude protein levels.,due to a reduction in

onsumption rates and lower digestibility R
” Hobbs (1979 1981) however, found waptti winter dietsij.

'fin Colorado to contain on the average 5 4%*crude protein

iiRed deer (Cervus elaphus) were capable of maintaining body 5_."~3 .

;*vweights on diets containing Sxfggude protein (Ma101y et

“al.). Robbins et al. (1975) predicted that when forages'"’

:fconsumed by deer.. (Odocoileus spp ) contained less than 4. 8%{ f'";‘l“

"i:ﬁcrude protein the apparent digestibility of the diet would‘”p

"flbe negative Hobbs (1979) and Nelson and Leege (1982)

'-ﬂconcludé that wapiti diets containing/much less than 5%

"t;crude protein would be protein deficlent. and would also

h.‘decrease the rate of carbohydratn digestion At Ministik

"3the diet quality was below 5% only 1n the sedge meadow

b";during the winter Therefore.,the diets 1n*the poplar fr7?:~?:x

".forest willow.xand grassland habitats should have prov1ded*£f7f?*ff7

f; sufficient protein throughout the winter

Hobbs (1979) found that when grass and browse were

7ffjequal 1n protein content animals consumed primarily grass ;5JHGF'ZVV

”jqu thereby maintained relatively high proteﬁn 1ntake and
':fdiet digestibility When grass protein fell to a critical

‘level hs5%) wapiti shifted to browse which c0nta1ned higher ;[3-f'

protein levels at that time Elk were limited by the o
'Qlavailability of forages which contained adequate prote/n
content and not absolute forage biomass At Mlnlstlk

habitat usage and therefore diet selection appeared to be

‘\ !



1”'influenced by both quality and quantity of forage Regrazed T
grasslands had the highest protein quality but also the ‘”:"“

lowest prewinter biomass Elk tended to use these areas only(
when SNOW : depths were shallow and cratering was not »
3 necessary for snow removal The sedge meadows with a large ‘"'
| prewinter biomass but low forage quality (~5%). were only '
Thf occaSionally used The forest area of intermediate forage
quality and biomass. and also the cover type largest in
.area, was used the most during winter ( R SR, |
”f, Hobbs (1979) used winter diet quality data (crude SR
protein content cell wall components. and in vitro .
digestibility) in a Simulation model of wapiti energy and
nitrogen balance He found that in habitats where wapiti
energy status was most favorable, nitrogen balance was most {'”‘;TJ
negative..ln most habitats predicted energy requirements *;(‘
exceeded energy gains Predicted weight losses were greatesti'i?f:5p“
where herbage biomass was the largest as Uallmo et al 5y
(1977) also found Thus carrying capacity estimates based
:qf on forage quality are different from those based on forage |
: quantity (Hobbs 1979) i ‘ (” _" L ( | "l_
l"_ Spring diets contained 20% crude protein or more,aaigf“
figure comparable to McReynolds (1977) total spring diet
= quality of 23% crude protein for wapiti in washington
Nelson and Leege (1982) estimated that a diet of 20% crude

protein with a protein digestion coeffiCient of about 0 7

would prov1de nearly three times the pnotein reqUired for

;f.tmaintenance and pregnancy (Nelson and Leege 1982)



ummer diet quality contained from 16 5% to 18 6% crudei{ffﬁ

L“protein.in the different habitats at Ministik These values

"fare comparable to other studies Hobbs T1979l_Tound summer f —

l%diets in Colorado to average 16 2% crude pPOteln CO]ll"S .

| g(1979) working in Utah, reported wapiti summer diets

:f,kaveraging 18 9% crude protein These summer diets all exceed_:T

““Tﬁrthe level of 13% that French et al (1955) recommend for'pyi”‘rlf

_ optimal growth and*reproduction of white tailed deer As '

"-5well these diets exceed the protein demands of lactation asfix L

.‘T‘estimated for wapiti by Nelson and Leege (1982)

During spring and summer wapiti were capable of

‘“]i;increasing the forage quality on the upland and lowland ';“ fwj"

'nfgrassland areas, by maintaining them i" a. state of regyowth

'gijAs a result diet quality from these regrazed areas was

V7Tfprobably higher than similar ungrazed areas Bedell (1971)

lfiffound that both cattle and sheep were able to select diets

T:higher in protein and lower in fiber on grazed areas than _;"

A”w: that which was present as ungPaZEd forage Streeter et’ al

_;(1974) found that cattle selectively graze bluegrass ffp'“i:iiﬁ'l“

.;”regrowth so’ as to maintain a high dietary nutrient intake ,fflv
ffffthroughout the growing season E : .
N R e - i Tlc ' el o
‘A,Dietary COnstraints and Differences Among Hapiti Classes
Ruminants exhibit anatomical physiologioal and

':ecological constraints on diet selection The anatomy of thei"ﬁfj

Tftkdigestive tract to a large extent determines the

‘effic1ency of utilization of food items Larger ruminants
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":tend to have larger rumens per unit body weight than smallerf‘

'fa;ruminants (Hofmann 1973), permitting greater rumen fill

Rumen fill and retention time largely determine 1ntake

"(Baile and Forbes 1974) The passage rate through the *'
vadigestive tract is influenced by the number of phySical
lv:barriers present 1n the rumen and omasum.‘and this varies
(}(considerably according to the Kinds of foods eaten (Hofmann-
.#-1973) Hofmann d1v1ded African ruminants into groups based

‘fon their stomach structure Bulk and roughage feeders. which i
'tttsubSist mainly on grasses. have a large subdiVided rumen-”'

t;which delays coarse fibrous foods and allows for more f'“'

}r<complete fermentations of ingested forages selective o

;feeders (which feed on browse tips and forbs) have a Simple. _ff.;

;<relatively small rumen which allows for quick turnover of
" food and a high rate of fermentation Feeders of | 'y : |
| 1ntermediate selectivity (consuming both grasses and browse)

‘Jgfexhibit intermediate characteristics in anatomy and rate of

i,“'.fermentation Sl e e e |
_.‘ T That wapiti exhibit an intermediate feeding style\is
;zgsuggested by their rumen structure (Church and Hines 1978)
“their food habits (Hobbs 1979 Hobbs et aI 1983)

= finclusion of mainly common foods in the diet and the

LD

“vfability of wapiti to shift relative use of forage classes 3

'-7seasonally and also within a season in different habitats

7‘1supports their claSSification as mixed feeders This feeding . m.i

”style allows wapiti to be: generalistic and opportunistic

"iffeeders, capable of us1ng a wide variety of plant spec1es
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o and habitat types Thus' wapiti are able to feed on the most 8

,»_,nutritious food items at any given time of the year (Hanley o

: d.' In a comparison of w1ntér food habits of wapiti mule'
B dee . and bighorn sheep, Hobbs et al (1983) found that f'
"Awapiti consumed diets w1th the lowest concentration of cell
| .solubles and the largest proportion of unlignified cell

*;wall wapiti were the least §§ﬂect1ve of the three spec1es

| 'Collins (1979) compared the summer diets of wapiti and mule'c["

dee ~-He found that wapiti diets contained a greater:

vu.percentage of common forages. and were higher 1n fiber ?'
rl‘content | o .\‘ | | | |
- Energy and nutrient requirements. which are .
: -functionally related toﬂlnimal body weight (w “75l (Kleiber w
;;e1961).‘also predict that common forages should make up a y
f-'large proportion of the diet ef large herbivores (Bell 1971

l,. "J‘

VnMGeist 1974 darman 1974 danis 1976) Absolute maintenance J?._'}l

o requirements (per animal per unit time) increase with

':iincreasing body size Thus. larger animals must ingest

‘fgreater quantities of forage and therefore spend more time 7:;3,

":~feeding The large amount of 1ntake required necessitates

':é}that common: forages comprise much of the diet Since this 37';
‘;requ1rement is less for small animals. they 1ngest less and
}.can afford more time to be selective In relation to o
"‘relatiye maintenance requ1rements (per unit weight per unit

*lgtime). smaller animals. with their higher metabolic rates

'frequ1re more protein and energy per unit weight per day than5.
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larger anlmals As they also have a smaller gut they
compensate for these constra1nts by select1ng for a lower

___jnberlpcotejn_ratjo in_{ the1r d1et

Theoret1cally, younger wap1t1 w1th the1r smaller body

‘s1ze and therefore d1fferent energy requ1rements would be f:-'”

_ dexpected to feed more select1vely than adults (Ge1st 1982)
b Younger an1mals also possess morpholog1cal features. such as#fi'
| a narrow Jaw wh1ch would allow for the select1on of plants-
. and plant parts wh1ch cannot be selected by animals w1th .vﬁ
~larger Jaws (F1eld 1970 Hofmann 1973 darman 1974) D1etary;i
v"d1fferences attﬂ1butable to age have been reported in ;' o
arungulates (Bergerud 1972 Tucker et al 1977 W1llms et al B
‘1980) However. a number of stud1es reported no age " |
_;d1fferences 1n d1et selection (Dudzxns1k1 and Arnold 1973 R
'j}dohnson 1980 K1e et al 1980 and Hobbs et al ,1933) Hobbsx7;f
l,let al. found no s1gn1f1cant d1fferences between the d1ets of"
'1wap1t1 as calves and as yearl1ngs 1n the same area 1n
-3‘Colorado o | ‘4’J T ;' h I
| | At M1n1stik age was not a maJor 1nfluence of‘diet

_'hselect1on at the forage class level Sporadic differences

1loccurred 1n hab1tats of h1gh plant d1vers1ty, though the s:,g,__ o

.{,d1fferences followed no-. part1cular pattern Dur1ng w1nter,55:af75, R

| -the low forage d1vers1ty and abundance may have l1m1ted the“.
elect1on of a d1fferent d1et by young anlmals Durlng .

n-spr1ng and summer, when all forages were relatlvely h1gh 1n'

”ﬂprote1n content forag1ng in a less selectlve manner than :,;fh:

fp0551ble may not have penal1zed young wap1t1 1n terms of

I
o



nutr1twonal requ1rements

Harper (1962) found that d1ets of. cows and calves

__”d1ffeced“_as_calyes_foraged onma_greater number oi_spec1esiz5'* B

‘,and fed in a d1scont1nuous manner Although calves exh1b1t

'Tth1s exploratory forag1ng behav1or when very young.,they

“were feed1ng in a cont1nuous manner s1m11ar to adults when;.'gﬂv,"

"the1r d1ets were f1rst sampled at 4 5 months of age
'It would a]so be expected that pregnant and lactat1ngy

"females w1th the1r 1ncreased energy requ1rement would

._exh1b1t d1fferences in d1etary select1on Accord1ng to}j{fhl_”_,

- theory of opt1mal forag1ng, these an1mals éhould forage less1gfy'

:a‘select1ve1y, 1ncreas1ng the1r d1et breadth (Schoener 1971)
ffAlthough there were few an1ma]s to compare. no dwfferences
‘j;were noted 1n the d1ets of pregnant or lactat1ng cows 4

'”.compared w1th nonpregnant cows of the same age A decrease S

_‘?1n forag1ng select1v1ty 1s not the only means by WhICh these,‘;

5:cows can compensate for greater energy requ1rements Dur1ng :
‘;two act1v1ty scans of lactat1ng and non Iacték1ng\
’_August (1981) lactatlng females started thelr forag1ng

;thbouts before nonlactat1ng fema]es and often cont1nued

females 1n' |

5ffforaglng longer SInce calves were already beg1nn1ng to fgfiff;*V :

;;spend a cons1derdble amount of t1me feed1ng on vegetat1on ati;_}::,trg

'ﬁdth1s t’me' d1fferences in 'ength of forag1ng bouts may have ffd&:’;i‘

i’been even greater durlng the ear11er stages of 1actat1on

'_iIncreased 1ength of the foragxng per1od dur1ng pregnancy and‘ff;,fr:"

;lactatlon has been recorded for domestlc sheep (Arnold and

N Dudz1nsk1 1967). waterbuck (KObus déffassa) (Sp1nage 1968) *:fffiyf;f

e 1

st .
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43and 1mpala (Aepyceros melampus) (darman and darman 1973)

'lencreas1ng the number of feedlng bouts would have s1m1lar‘";u-i

vresults

Adult males had a larger b1te s1ze On some areas, such

t;as the upland grasslands where the maJor plant spec1es f'

“jformed an 1ntegrated pattern a hlgher proport1on of thetr

,b1tes 1ncluded a greater number of spec1es However, th1s
.ﬁﬂd1d not 51gn1f1cantly alter the proport1ons of forage
‘Juclasses in the d1et as compared to the other wap1t1

In w1nter$ the s1ze and strength of adult males allowed

’.them to bend and break down small aspen and balsam trees,. X

“fgmaklng more forage ava1lable for use Sxm1lar forag1ng
jfjbehav1or has been observed 1n moose (Telfer and Ca1rns :
"1978) Thls act1v1ty accounted for l1ttle of the wap1t1 d1et

fdf1n the poplar forest Consumptlon of large branches may have

w AR

Bf;been related to rumen f1ll 1rather than nutr1t1onal benef1t-5-7";

fﬁfFallen leaves wh1ch compr1sed the maJor1ty of the forest

xgjw1nter dlet were hlgher 1n crude prote1n and more ‘Af.”h’ ;

*:fd1gest1ble than the branches

The lack of observed d1etary d1fferences among the Tf’“‘

i;wap1t1 can also be related to the1r herd1ng behav1or darman

'f(1974) predxcted that 1nd1v1duals 1n large aggregat1ons can_tv?

-{not be as select1ve in thelr d1et cho1ce as more sol1tary

>~fan1mal$ due to compet1t1on for forage 1tems Herd1ng

_;fbehav1or of wap1t1 at M1n1st1k was strongest in the w1nter

»

5-and loosest 1n the summer,-as Gates (1980) also found

"fAlthough adult females and calves generally rema1ned

[T PV Ul



. together throughout the year, adult males were often

viobserved forag1ng alone However the d1ets that cows and

3 bulls chose in each hab1tat rema1ned s1m1lar Harper (1962)

walso found that d1etary d1fferences between bull and cow -
fwap1t1 were a. result of them us1ng d1fferent port1ons of .

'range When the bulls and cows foraged on. the same napge%\\ -

the1r d1ets were s1m1lar

e

_ Snow

Learnlng may also play a. role 1n the development of .7'

. \‘
I

food hab1ts (Leuthold 1977) D1rect 1m1tat1oh of the mother '

_or another soc1al member may be on mechan1sm by wh1ch young

an1mals recogn1ze palatable foods. thus 1nfluenc1ng

N

}#ppefepences (Edwards .1976). Arnold and Maller (1977) |
tfwork1ng w1th sheep,,found that early exper1ences 1nfluenced o

";d1et select1on at a- later t1me B

I

Dur1ng w1nter,,when forage 1s lower 1n nutr1t1onal .

,hqual1ty and abundance snow further decreases ava1lab1l1ty

'g>select1on for areas w1th shallow snow depths

17of forage and h1nders ungulate movement That snow

*f1nfluences d1str1but1on,_hab1tat select1on, and forage
;fselectwon by wap1ti has been frequently documented (Gaffney ij“”
foat, Cra1ghead et al. 1973, Beall ‘1974, Ward et al: 1975, ¢
'-ﬁMart1nka 1976 Leege and H1cKen 1977) Elevat1onal e

.fm1grat1ons, and the use of southerly aspects are related to »

EY

Telfer (1978) found that snow deptr was more related to%‘liz

PRECINEPISS S P
. .

;'wap1thW1nter d1str1but1ons in: Alberta than' local abundance o

.,
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of browse. 4Hornbeck (1@79) Uhowever found snow depth to be

-an- un1mportant—fac%or~ﬂn-h1s—stud

'1toba was related to

1

'shallow snow depths at M1n1st1k

d1str1but1on of wap1t1;i.'

vegetat1ona1 features Th

durlng the study were not

\‘

or. hab1tat ut111zat1on p tterns “When snow" depths are under:

a

20. cm;, wap1t1 can muzzle the snow out of the way (Gates .
:1980) At greater snow depths. wap1t1 crater for ground
uforage S1nce snow depths were always under 30 cm,. and |
;var1ed l1tt1e between hab1tats,nsnow depths alone cou]d not
bexp1a1n the patterns of forage use at M1n1st1k dur1ng the

<

w1nter

- . Hab1tat usage?and the use of spec1f1c areas w1th1n
:hab1t8ts appeared to be 1nfluenced by a comb1nat1on of i-
"forage ava1lab1l1ty and snow cond1t1ons The upland ‘
grasslands._wh1ch had a relat1vely 1ow prew1nter b1omass,u
were seldom used when wap1t1 had to. crater through snow to
expose the forage Usé was generally restr1cted to the o
grassband forest border where forage ava:]ab1l1ty was

}greatest and fal]en Ieaves were aTso present Gaffney (1941)

also observed wap1t1 crater1ng in areas of h1gher vegetat10n o

7
ava11ab111ty Uhen snow depths were on]y a few centImeters

oY

or. snow free patches occurred on" the uplahds. foragjng’on

‘these areas 1ncreased

J

| wap1t1 spent the maJor1ty of the1r w1nter forag1ng tlme
.1n the forest regﬁons. and,1n the w11]ow hab1tat In the

fOrest wap1t1 cratered for abundant fal]en leaves

<

o ~‘---\:i(!‘g_

'ff1c1ent to 1nfluence movement L
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Cratering was common in close proximity to!tree trunks,

~—where—4eaf avallabllwty-was greatest——Wapth wererfter.

observed to reuse prev1ous craters Dur1ng warm1ng per1od
when the vegetat1on at the base of tree trunks or on- steep ‘

' slopes was exposed wap1t1 concentrated the1r forag1ng in -
these areas. In the w1llow hab1tat wap1t1 cratered in areasb
where_herbage abundance was h1gh and generally only rowsed ,i
on tw1gs in.areas- where ground covezgwas low Thus//wap1t1
appeared to forage in a. manner in Wh1ch they expended the
least amountwof energy p0551ble in order to fulf1ll the1r.ﬁ
eaergy requ1rements Gert (1982) has termed thws behav1or
the law of minimum. “ f ' h | ‘ _ ‘A

” Crusted or hard packed snow decreases the snow depth at

g whlch herbaceous vegggat}on 1s access1ble (Gaffney 1941 _ -
Ward et al 1975 _Gates }980) Heavy graz1ng by wap1t1 and
b1son in the lowland grassland area resulted 1n dense L-;'a;f;;‘ 7f§aﬂ.

’ packlng of snow At soine reg1ons, an 1ce layer at ground
level restr1cted forag1ngson those areas |

' Many stud1es 1nd1cate that wap1t1 browse more dur1ng »;wtb“
the w1nter than at other seasons In some aréas,'th1s ;t -

- mcrease in- w‘ter browsmg has been related to mcreased'

_snow depths (Rouse 1957, Gates Q80) Gates (1980) found |
that the t1me wap1t1 at MI‘ES K spent brow51ng 1ncreased"3-
w1th 1ncrea51ng snow depth Altuough brows1ng 1ncreased _
dur1ng the 1980 81 w1nter 1t was ﬁore a- result of sh1fts in

hab1tat select1on due to forage ava1lab1l1ty rather than

snow depths
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:_S1nce snow cond1t1ons vary greatly from year to year

ap1t1 exh1b1t flex1ble _foraging._ behav1or annual

.t1ons 1n habltat select1on and dlet compos1t1on are to

'-.-xpected

- Forag1ng Eff1c1ency | |
| | Forag1ng patterns of herb1vores change to cope w1th
'seasonal1ty of quant1ty and qual1ty of. food suppl1es

;(Novell1e 1978) These changes should be reflected 1n overt

.ll¢gforag1ng behav1or Wap1t1 at M1n1st1k exh1b1ted seasonal andiu'

‘ihab1tat var1at1ons in consumpt1on rates, rate of movement

fand t1me spent 1n other act1v1t1es dur1ng foragwng per1ods
‘The rate of feed1ng, as 1nd1cated by the number of -

;b1tes per m1nute and to a lesser extent the number of

u‘feedlng stat1ons per m1nute was greater 1n spr1ng and/or

?ﬁsummer than other seasons Th1s co1nc1ded w1th per1ods oft

:.ff1ncreased ava1lab1l1ty of h1gh qual1ty forage Dur1ng -
”ﬁfper1ods of abundance wap1t1 may relax select1on (Hobbs

1979) S1nce forage qual1ty 1s un1formly h1gh dur1ng summer,,f

L_the 1nclu51on of spec1es of relat1vely lower qual1ty would

';fjnot penal1ze the wap1t1 1n terms of nutrlent requ1rements.tj;7”

and thus search 1ntens1ty may be lower New growth can be

w-lqu1ckly harvested from each feed1ng stat1on (Novell1e 1978)'

'ffIn response to decl1n1ng abundance of high’ qual1ty forage

'*dur1ng}fall,;wap1t1 selected for green'plant mater1al~overv"‘

;senescent plants Gates (1980) found that foraglng tlme of

4 ujwap1t1 at’ M1n1st1k 1ncreased dur1ng the fall prov1d1ng an
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opportun1ty for greater select1v1ty and allow1ng d1et.

___qualLty to_remaJn_h1gber than Lf_fotaglng tlme_had not_beeni-*‘
altered Novell1e (1078) found that the time spent at a:
feed1ng stat:on (feed1ng stat1on 1nterval FSI) by spr1ngbok‘l
(Antrdorcas marsuplalls) and blesbok (Damallscus dorcus l]'

' »phlIllpSl) was 1nversely correlated w1th forage qual1ty
H1gh FSI s were assoc1ated w1th mature or dry coarse swards,gf

,of poor nutr1t1onal quallty .These an1mals could have been':
'e1ther select1ng for better qual1ty forage or consum1ng more'
’vof the forage at each stat1on,_thus 1ncreas1ng the t1me L

‘ujspent at each stat1on _ » ‘ vk ' ‘;

Forag1ng rates were lowest dur1ng w1nter Lowffoodp;'";’

:-abundance and snow cover appeared to 1nfluence forag1ngg;_, =

3frates the most Snow decreased the avallab1l1ty and* |

"access1b1l1ty of food resources Wap1t1 were forced to ‘ff

;:muzzle or crater to obta1n herbaceous vegetat1on or- leaf CIH':'
g*l1tter Snow<removal exerted t1me and energy costs Wap1t1

dfresponded to these cond1t1ons by lowerlng the1r plane of

the'

'?,selectlon and consum1ng most of posed vegetat1on

’,Wap1t1 fed on snow free ar:as 'd_

?;ﬁposs1ble both these act1v1t1es allowed an 1ncreased rate ofu

old craters whenever o

ﬁ'consumpt1on 'l‘,'}, f }‘»hgi ;fg-ﬁ-;“',{?fssg 'ﬁ"j=i f§“¢l.:ﬂ~i;t_'“

W1th1n a season,.feed1ng rates tended to be the
1[greatest on areas where b1omas§7and spec1es d1vers1ty were
low. Th1s was the case on the upland grasslands where

‘vegetat1on was short and promlnent spec1es were evenly

s
d1str1buted The lowland grassland w1th somewhat §1m1lar

. . . D . . . . . .“ -/
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' charactertst1cs to the uplands; also permxted h1gher'

forag1ng rates The poplar Forest and willow hab1tats

1

exh1b1ted the lowest bite” rate of the hab1tats over most of
nthe year Greater spec1es d1vers1ty and more complex o |

' structure of these hab1tats probably contributed to. the moreh

'ffbselect1ve forag1ng behav1or When select1vely feed1ng, '"

an1mals spent a. greater amount of the1r forag1ng t1me mov1ng

"between acceptable food 1tems Novell1e (1978) found that f

ﬂdi!br both spr1ngbok and blesbok the mean FSI ‘was h1gher on

'vunburnt veld in. compar1son to burnt veld for much of the

“r'year He attrlbuted th1s to the greater select1v1ty f,i

‘t’ exh1b1ted by the an1mals on the unburnt veld wh1ch was more.pg-;.':

_‘complex 1n structure

Novell12}(1978) observed a negat1ve correlat1on between;"ggji"‘

"“step rate and mean FSI The longer a forag1ng anlmal spent

jfat each feed1ng stat1on._the lower 1ts overall movements Asfﬂ;f'ﬂv

a.ewell an 1ncreased rate of movement dur1ng fOPag1ng Was ; :;;

;f.;pos1t1vely related to b1te rates and stat1on rates at 8

‘fM1n1st1k Rate of movement was greatest 1n spr1ng and summerffw;f?’

¢

'ffand lowest in w1nter 1n all habltats except the sedge ;f_?f”ﬁﬁ"J

*g:meadows where an1mals fed at clumps of vegetat1on d1spersed‘fg~’

'fl'over the hab1tat In contrast Owen Sm1th (1979) found that t“Tfpfd:

sa dry season drop 1n food 1ntake rates was coupled w1th an

‘_1ncreasé 1n movement rate and hence 1n the energetlc costs,i;ff';;-l

;‘fof forag1ng in the Kudu (Tragelaphus stnepsicenos)
Novellle (1978) found l1ttle d1fferences in forag1ng

behav1or between sexes of e1ther Spr1ngbok and blesbok

< .
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'D1fferences 1n forag1ng rates and movement rates ex1sted

. among the d1fferent sex and. age classes of wap1t1 at

'L‘M1nlst1k However.vmost of the t1me few cons1stent trends'

: ex1sted Adult females had h1gher bite rates in some of the-»".

| thab1tats over summer Adult males tended to have a slower f

rate of movement wh1le forag1ng 1n the summer' Th1s could be: f
~l attr1buted to the adult males more sol1tary forag1ng ’«_*%.,r-

‘r“behav1or at th1s t1me The1r movement was not 1nfluenced by ;;1_

j;'other an1mals as 1t was in the herd

,Consumptlon Rates

,h Product1v1ty of the an1mal (growth rate. reproduct1on,“':vj‘“"
;]actat1on) may be controlled by the amount of food °°”§Hmed L
as well as forage qual1ty (Trudell and Wh1te 1981) oodvﬁg-ﬂ‘n.

'”«1ntake 1s 1nfluenced by the t1me devoted to forag1ng each
;[dday. the t1me spent 1n search dur1ng forag1ng, the b1t1ng
'ffrate, and the s1ze of b1te (Allden and Wh1ttaker 1970 '”‘
:t;Chacon and Stobbs 1976 Arnold 1964 Arnold and- Dudz1nsk1
1967) Blte 51ze of wap1t1 at M1n1st1k generally 1ncreased

'fw1th 1ncreas1ng b1cmass B1te rate was more var1able._,y""'

._ﬁgenerally be1ng the greatest 1n summer and the lowest 1n

fi‘w1ntep Changes in both b1te s1ze and bite rate. which were :

J'f1nfluenced by, vegetat1on d1vers1ty. compost1t1on and '#.“"
‘7lphenology, 1nfluenced consumpt1on rates Allden and '
"gWh1ttaker (1970) found that for sheep on grass swards both

jrb1t1ng rate and b1te 51ze were 1mportant 1n account1ng'for a;,..,~

'bgconstant food 1ntake w1th chang1ng food ava1lab1l1ty at hlgh““ftf;f”

'w"‘.'
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~ plant biomass Sheep (Allden and Wh1ttaker 1970) dersey

igj“cows (Chacon and Stobbs 1976). and re1ndeer feed1ng on

:J1chens (Trudell and Whlte 1981) 1ncreased b1te size. and

’ "'decreased b1t1ng rate with 1ncreases in b1omass However, :

'fn}re1ndeer forag1ng on vascular plants had a constant b1te ;7"’

LN

”“,s1ze 1rrespect1ve of b1omass,,wh11e b1te rate 1ncreased 1n

;*h;plants and browse

5fffre1at1on to the b1omass of se]ect1ve1y eaten grass11ke

Consumpt1on rates (grams/m1nute) of catxle (Chacon and

Jffstobbs (1976), sheep (Allden and Wh1§taker 1970). and B

‘:,;re1ndeer (Trudell and Wh1te 1980) tended to 1ncrease w1th

jfxncreas1ng b1omass though reach1ng a max1mum level at wh1ch-?"'d L

"°the an1mal could not further 1ncrease 1ntake Thls max1mum

‘-?level var1ed w1th spec1es and w1th forage compos1tlon and

fﬂistrbcture (eg he1ght % leaf) Larger bod1ed herb1vores.« |

¥Tftw1th the1r greater 1ntake requ1pements,‘reached the1r

15}fmax1mum 1ntake leve]s\at greater vegetat1on b1omass Chacong;,ﬁ’a"‘”

: fﬁand Stobbs (1976) found cattle grazed on. pastures y1e1d1ng

'hsf7 440 kg/ha 1n autumn and 3 800 Kg/ha 1n sprlng to consume ”

¥5¢f8 A kg/day an? 6 1 Kg/day, respect1vely Intake decreased

ithfW1th defoliatlon to 1. 9 Kg/day tn fall (pasture 3, 600 Kg/ha)ﬁﬁif"?;5;
'Q«and 2. 8" kg/day 1n spr1ng (pasture 2, 400 kg/ha) At d1fferent}f?llk:yt

!"-herbage ava1labll1ty.jsheep obta1ned a max1mum rate of h_-;% L

lf’flntake at 1, 800 Kg/ha (Allden and Nh1ttaker 1970)
tﬂConsumpt1on rate decllned w1th decreases in t1ller length

‘"Trudell and Uhlte (1981) found re1ndeer max1mum 1ntake-of ff':

';fw1llow (4 8 kg/day) and l1chen (2 8 kg/day) to occur at
T . R o R
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'i,2 000 kg/ha

Consumption rates for wapiti tend to vary w1dely among

d _habitats Collins (1977 1979) found 1ntaKe to range from

3.7 to 17 6 grams/minute Highest consumption rates occurred”

'~,bin habitats w1th the greatest forage production. these

| 'tending to be preferred foraging areas Collins (1977- 1979lf

.mffound the average daily summer intake of wapiti to be about A-'i'

.h138 3 Kg/day Wapiti at Ministik exhibited lower consumption -
Qraﬁes,vaveraging 7 8 grams/minute 1n the summer and only 1. 8
{grams/minute in w1nter USing Gates (1980) act1v1ty data, o

B ,ddaily 1ntaKe rates for wapiti at Ministik would be 3 6

L’;Kg/day and . 4 /day 1n the summer and w1nter.

’rl.respectively :ﬂ'égt\:-rﬁ':

f”ff(1979) using a simulation model found w1nter 1ntake to
_3f'vary from 4 5 to 5 5 Kg/day e DT R

Taan .

| Collins (1977) suggest that consumption rates can

r's-determine whether or not a habitat segment w1ll be Qrazed at;iiler:h
ﬁfiigl' The threshold for acceptance of a segment as a forage R

}&g;source may depend on minimum daily forage requirments ﬁasedift;i'h'
h;fion ‘diét data from the Colockum Creek wapiti herd ‘, LR
,iifwashington Nelsen and Leege (1982) calculate a 236 kg |
‘:flwapgti cow to have a daily 1ntake of A. 1 Kg in w1nter and 3 éﬁt?;ti.
‘lekg in summer for maintenance and activity requirements " ‘_A 8
if?;Energy reqUired for gestation and lactation was 0 31 kg/day‘hfifli-t
Sdt'and 5 kG/dBY 0ver and above maintenance,lrespectively Hobbsﬂf{;iili"

Based on 20 gram intake required per kg body weight

fffg(Nelsen‘and Leege 1982) the average daily intake for the

IW

“_'.r‘_. .' .



.‘“1.43 =

f sex and age classes of wapiti at Ministik should have been

about 3. 7 3 8 3‘6,.and 8 Rl kg/day for fall through summer. ’fn

1;\

- contributed to the low consumption rates calculated

respectively Thus, the observed 1ntakes were lower than 4

expected A number of factors could have contributed to- the e

1
observed values Bite 51ze, taken as an average for all

b animals may have been underestimated due to the mixed

structure of the population Vegetation biomass may also -
have 1mposed limitations on 1ntake Chacon and Stobbs (1976)e
found low leaf denSities prevented animals from harvesting )

large quantities of herbage Sheep (Allden and Whittaker r~:””

'£‘1970) and reindeer (Trudell and Nhite 1981) also exhibit
o marked decreases 1n 1ntake with decrea51ng biomass During

fall w1nter,}and SP"‘“Qv Vegetation biomass at Mlnlstlk wasfﬁg”'”"

generally below that at which maximymyintake of wapiti
occurred (~3 000 kg/ha) When accessibility of herbage
1mposes limitations on the rate which food can be consumed
herbivores can partially compensate by increasang foraging
time (Allden and Uhittaker 1970) It 1s possible that

wapiti. under the heavy grazed conditions at Ministik

foraged longer periods than when they were first introduced

1nto the area Since foraging times determined by Gates
(1980) were used to determine daily intakes, this may have

As was donngy Uallmo et al #1977) and Hobbs (1979)

/

carrying capacity was estimated on the basis of forage

quantity by calcuiating the number of wapiti required pep ;fff

unit time to remove one half the total Winter biomass An o

I



| average 1ntake of 5 kg/day. based on Hobbs (1979) data ‘was -

; used The sedge meadow and willow hab1tat cou]d support

———more—wap1tT—than—the—forest—or grassﬂand hab1tats—1faune —

V. 1) However. the capac1ty to wh1ch wap1t1 can ut111ze the o

avallable forage resource would appear to be 1nfluenced by a
ﬂvar1ety of factors. thus affect1ng the carry1ng capac1ty of f
-ﬁan area. Not al] ava11ab1e vegetat1on is acceptable as

forage todthe an1mals ~Of the acceptab]e forage. not al] f

fj‘wwll cogta1n the nutr1t1onal qua11ty required The sedge

,"dom1nated hab1tats could support the greatest number of

-wap1t1 based ‘on b1omass. but sedge conta1ned prote1n below.<.},

lsuggested levels dur1ng w1nter Var1at1on 1n yearly |
‘ﬁfprec1p1tat1on and snow cond1t1ons can cause dramat1c changes{hf
- in forage ava1lab1l1ty and foragtng effort requ1red The .
fcomplex1ty of factors 1nfluenc1ng carry1ng capac1ty and
;thheir dynam1Cfnature suggests that stock1ng rates should be S
~t'conservat1ve Estxmates based on' 3 or_ 25 of the tota] \ijid'fu
;t{w1nter b1omass may be more realist1c | ; |
; "_ M1xed stock1ng rates of 10.an1mals/Km (moose and
'15wap1t1) at Elk Island National Park resulted in o |
hi[overutillzat1on (B1shoff 1981) ‘Bishoff suggests a stock1ng B
i*irate below 8 5 an1mals/km S1nce wap1ti are opportun1st1c ’
”bsand generallstic foragers, a h1gher stock1ng rate of Just
5;¥wap1t1 should be possible Heavy stock1ng, however,.should
'-,be avo1ded as.. th1s llmits free cho1ce of forage plac1ng
"1iconstraints on diet expanston and ult1mate1y on hab1tat

t,fselectjon (B1shoff 1981) ‘i,ﬂl 773"ffgf:?‘f3::*.:'u:;i



145

T it T s

3 nstpland Grassland 1022)2f;?; ;

Table V.1: Est1mated carrying capac1ty (elK days/ha)
. for the Ministik habitats based on one-half . -
‘of_the_p;gyin-~¢,qs,--ss and an 1ntake rate S
. 4 7 o

.o

"fHab{tat'“'sftlis;, afe‘* Carrywng capacity
SRR Ll ) _'3':..~ (elk days/ha)

”-Sedge meadow*

\4

S e

~ Poplar. Forest *j‘15&9;6 s . 200
e 1022

2Lowland Grassland [12??31  5"f5 ;i27g3s{::‘

L [
-




N o | SLMAARY B T
| ~f_ A study was conducted at the . M1n1st1k W1ldl1fe Research
—————Statxon on_thewforagxng_behav1on_o£_wap1tLT_Ihe purpose_oﬁ__h___
the study was to est1mate d1et compos1tton of four sex and .
age classes of wap1t1' d1et qual1ty. and forag1ng patterns
E{'of these an1mals h? f1ve hab1tat types (w1llow”‘poplar'
forest, upland grassland lowland grassland and sedge
“7'meadows) Results were related to forage quallty and i
i_VQUant1tY d L et _ , o o 3
‘. Herbaceous b1omass 1n the sedge meadows ranged from p
;1 949 Kg/ha 1n Apr1l to 7 001 Kg/ha 1n August -and‘was
.;r51gn1f1cantly greater than other habttats In the w1llow
:'hab1tat herbaceous b1omass reached 6 000 Kg/ha U1llow was.
'd'dthe dom1nant shrub w1th 186 638 twlgs/ha Herbaceous Bﬁomassféfp
'7ufg1n the grasslands was s1gn1f1cantly lower than the Carex o
‘L_domfnated habltats, and was due 1n part to the cont1nuous ?
l?t-graz1ng on these areas B1omass ranged from 433 to 4 949
.h-Kg/ha in- the lowland and 329 to 1 738 Kg/ha 1n the upland
dufigrassland Forbs accounted for much of the blomass at the
o li:F7 The poplar forest had a s1gn1f1cantly lower herbaceous}
rf?i-blomass than other hab1tats,_rang1ng from 106 to 366 Kg/ha
‘.?Forbs dom1nated the blomass dur1ng summer Leaf l1tter ’
/#browse) was ;an: 1mportant component of forage from fall o
(1,833 kg/ha) through spring (1,130 Kg/hal Hazel was the -

'"f;promlnent shrub 1n the understory. avera"l; 150 532

,-twwgs/ha Other commonly occurr1ng Sh"U?jSPQClngwere rose; e



| ]lheavy result1ng 1n preferred spec1es. dogwood and‘ ’

S : el e T e Z,\
. raspberry. saskatoon, and snowberry Browse ut1l1zat1on was

.

; hchokecherry (Gates 1980) be1ng poorly represented

'f'bEncroachment of forest onto grasslands was prevented by
_':brows1ng pressure ‘ o | ‘ . ‘ 'v |

: h | Crude proteln content and dry matter d1gest1b1l1ty of

l;}imaJor f8q7ge 1tems were determ1ned These generally var1ed p'

'ls1gn1f1cantly among forage classes The average crude

'Jgprote1n content of grasses. browse and forb samples var1ed

:iirdur1ng the year from 5. 6 to 2L% 5 8 to 25% and 5 5 to 22%

' T;respect1vely Dur1ng fall grasses and forbs had

rﬂﬁfclasses occurred 1n the summer D1gest1b1l1t1es of w1nter

‘;js1gn1f1cantly h1gher crude prote1n contents than d1d browse
'ﬁForbs cont1nued to conta1n more pPOtéln from w1nter tqgough _
s prmgx wh1le no s1gn1f1cant d1fferences ambng forage l't _; ';iﬁ’

~:

' '.and sunmer sanples ranged from 44 to 67% for grasses, 45 to

’?[374% for forbs. and 35 to 60% for browse D1gest1b1l1ty of

"lfforbs were s1gn1f1cantly greater than grasses and/or browse

'”*;from 5pr1ng through fall In w1nter browse was s1gn1f1cantly
i{h!lower than both forbs and grasses H.. ,Sf - S
| Dxet compos1t1on of wap1t1 var1ed among hab1tats and ;*:'_‘t

.“seasons Few s1gn1f1cant'd1fferences 1n forage class ,f{fs

"ﬂﬂCOMDOSlthH occurred among the sex andrage classes of

gg.wap1t1 Gram1no1ds comprrsed the:%§r1ng d1ets 1n most
ea

3l'hab1tats In the poplar forest 1: l1tter ‘was also consumed

in early spring,;' g”f_,,zzjw_

Ty L
.



Browse and forbs became 1mportant dtetary components
1

Y

»dur1ng summer and ava11ab111ty was a ma jor fac ‘“n'

1Q determ1n1ng the1r usage Grasses\rema1ned an 1mportant

-L?;d1etary component on. the grass]ands Carex was se]dom

“Egconsumed 1n e1ther the sedge meadows or w1llow hab1tat ’
&zdur1ng summer, probably as a result of advanced growth 15f=
'h;fal1, wap1t1 sh1fted back to. forag1ng matnly on gram1no1ds~‘.“”
“”1n most hab1tats‘ In the poplar forest fallen- leaves ﬂf'

) dom1nated the d1et wh11e grasses were of secondary

1nportance to the dtet‘ ‘n w1nter, wap1t1 concentrated .
forag1ng 1n the poplar foﬁest and w1llow habttats Fallen 0

leaves const1tuted themmaipr1ty of the forest d1et whereasvj .

hfffgbrOWSe and gram1no1ds contr1buted much to the w1ltow diet.

‘f‘urforage crude'prqte1n D1etary crﬁde protein was ,?1»

L

e Grass]ands were ma1n1y used when snow depths were shal]ow ;fgj

\

D1et dtvers1ty 1nd1ces varted among hab1tats and
.':seasons Ind1ces were general]y h1ghest 1n the ummer when rf
-.;forage dtvers1ty and!abuhdance was the h1ghest Hab1tats:3:n
,i~;w1th the 1argest specwes d1vers1ty and complex1ty 1n'<;' f?l
f7vegetat1on structure had the h1ghest 1nd1ces RS

D1et qual1ty exh1b1ted seasonal trends stmtlar to ;Wnﬂ{

Sl e -
KN

AR

'iquﬁnter D1et qua11ty ranged from 16 to 18% among h3h1tats i igj

T”i'fthe summer and 4 8 to 8. é% among hab1tats 1n w1dﬁer Crude»f-;

‘,prg§e1n 1n the d1et was generally enough to provxde
T e

1]
S atn’enaﬁce and reproduct1venrequ1rements Fecal crude 12;*1‘§4.
't




A | ’ ""'ﬂré,,
;generally overest1mated these va]ues

Foraglngmnates_yanled_amoog seasonse habLtats.

s ~

and___ .
=]

,fclasses of wap1t1 rorag1ng rates tended to be. the greatest
' J

ﬁ‘swnner and 1owest 1n~w1nter LOW forag1ng rates were

- ‘&.
&

_ generally aSSOC1ated w1th areas of greater p]ant comp]ex1ty

[

o ‘ B
and a]so w1th snow cover Consumpt1on rates were.

's1gn1f1cantly greater 1n summer i?~8 g/mlnl ‘than other

seasons w1nter be1ng the lowest ( 8 g/m1n) Consumption

. Urates tended td fo]]ow trends s1m11ar to” changes in

'tcherbaceous b1omass on’ the grassland areas dur1ng the

C oty

;ysqow free per1od ffg" f }Aﬁﬁaf;?-'.,, ‘jf A SRR
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Append1X'g; L1st of species occupr1ng in wap1t1 diets and :
- their associated abbrev1at1éns. shrub 1dent1f1cat1on »5-
w from Gates (1980) : : - N T 3
. .
FORBS S - o “.
" Achillea m11]efol1um Ac.mi.: yarrow
Actacea rubra: - Ac.ru. baneberry S
Ngrﬂmon1a striata ... ~ Ag.st. agrimony . . . . &
- Ahaphalis-margaritacea” - -An.ma.. pearly ever]ast1ng L
 Anemone -canadensis. ‘ -An.ca.- anemone ' o I
Apocynum androsaemlfollum “Ap.an. dogbane ?.;,”y . '
‘Aralia nudlcau11s o Ar.nu. wild sarsapar11]a S g
] Aster species . , -~ As.sp. asters - . . o
'Bidens cernua - ~ .Bi.ce. - nodding- beggar t1cKs}.., h
Chenopod1um album ..+~ Ch.,al. - lambsquarter - . ”m;
“CGirsium-arvense ' Ci.ar thistle: :‘1‘, . B
Cornus canadensis. - Co.ca bunchberry -~ - - Sl
‘Descuraina sophia .~ " De.so. -tansy mustard o
D1sporum thrachycarpum _ Di.tr. fairy berry - S ,,;?ﬁuiy
- Epilobium angust1fo?1um Ep.an. fireweed . -~ .~ . 74
- Equisetum spp. - Eq.sp. *horseta1l o S e
~Erigeron, ph1ladelph1cus VEr,phE fleabane _~] R A
Fragar1a virginianus - g R A
b var. glauca . anggﬂ.;ﬁstrawberry SR L A
Galeopsis’ tetrah1t ‘Ga.te. . hemp nettle l»J,  A
:Galium boreale” Ga.bo.' -bedstraw .~ PR
- Galium triflorum.. ‘Ga.tr. . sweet bedstraw
:Geum: allep1cwﬂ Ge.al. 'yel]low avens:
‘Heracleum lanatum -~ . ~He.la. cow parsnip .
H1erac1um canadepse - Hi.ca: ’hawkweed ,;~4»a§
- Lathyrus spp. el .La.sp. = peawine :
Linnaea borealis 4?;,-- -*HLi:boﬁa.hw1nflower
Lkysimachia ciliatd - " Ly.ci.
Mq}anthemum canadense Ma.ca. Tily-
- Mentha arvensis" Vel YMe;ar..~common mﬁnt
Mertensia pan1culata~.“~av‘Me;pa.’*ta11 lungwort
“Mitella nuda -, -~ o Mi.nu.  bishop's cap:

s Dsmormza spp. ) Os.sp. . sweet c1c‘!ey, o w T
‘Petasites spp. ,‘ Pe.sp. coltsfoot " .- j PR S
Plantago major . Pl.ma. -common: pIanta1n’;: T
Polygonum amph1b1um Po.am. - water .smartweed - - @« .
“Potentilla anser1na - 'Po.an. silverweed SRR
Pyrola spp: | - Py.sp:. -wintergreen - - e
- Ranunculus cymba]ar1a,;y_ "Ra.cy. .. creeping buttercup S
Ranunculu; sceleratus;f_;q.Ra;sc; ”ce1ery leafed" e

A B (-,buttercupoﬂ;
Rubus pubescens . : Ru;pu;;-dewberry ‘
~Sanicula mar11and1ca ©-Sa.ma. . snakeroot R
‘Scutellaria galer1culatai~'Scxga; common sKul]cap o PR
S1um suave ' e ‘;,51;sui;'water parsn1p St me
: e .
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L Append1x 2 ‘List of species occuhrwng 1n wap1t1 d1ets and
f? th§1r a559c1ated abbrevYafxons CQntwnued

5—*1ac1naarﬁcemosa . \Smura False :olomon S sea,-,ﬂﬁ%‘
So]1da§? sSpp.; e “f;'QSo $p. goldenrbd SRR gfjlggﬁ’
Sonchu arvens1s R So.av. . sow thistle . = [ 78
st Stachys palustr1s Yoo . St.pan . \hedge nettle & .o o
;#‘Ste1Tar1g spp. AN St.sp..~ch1ckweed j 'f;“;“;-,;g»uw
Tardxacuk off1c1na1é . . Ta.of. -dandelion ... " . .- '
Thatictrum spp. © a- Thisp¥ meadow rde”

égTr1fol1um spp. g Qﬁav,gJ‘_lr Spm(-OTOVQ&W' I .
~Urtica. gnac1l15v,a S g Ur.gro -common - nettle' I
~Vicia americana,. . . . Vi.am.. ‘vetch = R :

~R* V1o1a spp T {b‘ - Vi.sp. .v1olet £.. Ca

. . s . o . . . S ..,. . a 4 N
s TE e e “ Coom e .

g& BROWSE S LT D S .

" . Betula papyr1fera B A, paper b)rch RN

Populus, balsamifera: - . balsam pophgr‘ S R T
' 'Populus“%remulo1des e trembling aspen T ey
e Salvx&§pp TN IR wz]low I .
Aw“ o .%' 'Q“V - . : 'm,,' . "‘_Av '
' Amelanch1er aln1fpl1a S saskatoon " B ¢
. .Cornus sbolon1£era T o T ped SETEP dogwood S
... Corylus' cornuta =" g l;, zel ' o
¥ T lonicera dioica . O R o - - - 1ng honeysudkﬁe« o
~- '-Lomicera involutrata .- - . bracte whoneysuck]e ' '
- . Prunus virginiana-"~- . . 7 [-ﬂj choke errty y
=.Ribes Sppfburrant LT e rant’ 5o 3‘15“5
~Rospa spp.rose .. v, .7 _'. rose 4. T
= - Rubus. hirtellum R RO gooseberry IR S
. ‘Rubus melanolasius e T . raspberry.- o . L,
" Shepherdia canadensis .=~ = . =~ buffaloberry - R
- Symphoricarpos spp._- ... "]ﬂ_ snowberry. %, . - ST e
‘V1bmrnum edule Co T s low bush cranberry oL

;”GRAMINDIDS T S Lﬁ5,3v, - ) e
’,Agrapyron cr1statum N ], wheatgrass'Q;»ﬁ,;,ﬁJ;f:%”
g 'I_._Br,oﬂ.‘us .ty L o “brome - SRR S . B
'-Ca]amagrosf1s spp L A [Vif reedgrass S

;. Carex. SPp. _1 " .. Calspl Wsedge = o Ty
Poa spp S e e e bluegrass T e

t
[~
o
)
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