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N Thls =tgdy 1nvestf§ated elk (Cg___§ g; gbgg) and cattle
;f*-‘tln Cypress Hllls Prov1ncia1 Park‘ Alberta, over an 1nten51ve‘f

. 8. L
.summer fleld ctud{i ;rlod“tn 1977 and 1378, to determlne how"

‘ these spec1e= ;arﬁltlcn the resources avallghle to ther. The
o A.‘ . . . s i

:nrche  1men=1ons of habrtat (space), food and time uereet

X*

.exam"w

for these specxee in detall and mcre generally forf

'the other ukfulate Spec1e= recldenk in the study area.'

W

. . « . \ - .._4‘,
e Habltat »uﬁ1lrzé;:;;’ua= determlned 1nd1rect1y ty fécals"'%
.dbfgr@up counts ;and dltectly by cbservation hoth for generaa;5

o preferenceef and ,av01dancec and for Aeglcnal and anmyalﬂ
. : CREL A ,

e _ohanges. Dlrectlcns "f response, toyards general hahltatb

PR BTV r .

'-5types khnd3!1nd1v1dual features .of . the. enV1rcnment werea‘W

o evaluated: U=e hy hcth spec1e=.was ‘pade’ of almost the entirei’
- o a
- ‘speotrum'vof habltat type< tut elk were mcre ubrgurtcus 1n

RPN

© ' v
,their dlstr1butlcn. The greatest hab;tat overla? vaq Hlthln wt
v e : s CoR
;nor forested .areas and was nct ccncurrent seasonally.»whlﬂe 7o

J
’;.

i hahltat _utllxzatlon. ty elk =eemed to be largely determlned
' *7both<vby the presence of ‘a preferred food supply and hy the ‘
f‘proxlmity of suitable cover, forage conclderatlons plafed a: “af

‘Qy . "

'73more 1mportant role for cattle in determlnatlon of habltat

- 'y . :x- W W 1,1 ‘u
. q,_.-\ . .
‘,lselectlon. Hah1tat selectlgn hy elk dur1ng the urnter perlod
wv_ hlghly varlable and was dependent on cl;matlc,ﬁﬁ
e T St [ . Cw e T i
_fespec1ally snou, condlticns. ,g o ;;«i LA ».'u'
{- o . . “ . P . T

_-,v‘-f Fecal tragmente aaalycls sﬁoued that d1ets uere highly

§im113r/ at 73%. o§%5=e= uere the major d1eta;i/99nst1tuentt
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r:cattle vandﬂ_iu%s~ef'-the“ dlet of elk/on an annual ha51s.

.second

"ystudy area..Standlng er0p§

ug/mz end prodtctlvlt,

¥hitestailed deer together) vere

. . ‘ i ;.': 6 -".F:‘ . . .

B

_ Feg_uca e;p (prohahly \qgahsglla) were‘ hy far the most

}
st 1mportant focd 1tems to‘cattle and plant~ og the

'-dlet_s j: cattle and e‘!& ‘eepectlvely.‘ Ca pp. Hene the

A
Shenherdla fggggg

A e — -

<. . o
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n- ;977, a- a
&

1n 1978 a we

Indlces off.hiche*cvenlaf; n=ing'al

nonconcnrrent‘~=easons - elk durlng f'llvulnter and cattle'

;'durlng the cuumer faJl perlcd.,:hK;[@d'“dt \\f ‘1“'“ h“ -*\

Dlstr1butlon= “-df, ‘moose :anV

deternin d toncutrently

Y

-
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",1mp0rtant 'f'od plant(s), 'contrlﬁutlng 63% and 712 of {he 9

iR

\"'

1;§§;;g 'spp. h'and$7'C6§nn§f"§;glgg;;g had .thé hlghest_?

futlllzatlon. -Stand1ng lcrbh\\nd produ¢t1v1ty of forh plants;ﬁ

: varlablllty of - clluatlc c ndltlo s,‘characterlst1c cf the
IY-Yeatr,ayereged 82,;;_3?
Yyear, average%~162.8;-

5hahltat; (space);. food and tlme, were evlluated Catéle and?
deer i(inle deer _apqﬂf."
-lvlth lthe-dstudinh £ elk and cattle dictrihutidh§ and were o

: ' . { . ‘,_-: T
. compared 1f05 the 1atter usjng 1ndices cf overlap.\crowdlng,]g"

:selectiVLty and a soczatien. Boose had/the highest degree oﬁaf

‘)‘.

’g ;1 grcup b.-elhaf Dlet 51m11a11ty ua*n L
'“_lovest du:ing ihe sumner.~°tud1es of twlg welght dlanﬁger i

-’relatlonshipc B revealed that ‘aIthough gcgulue ~<pp; ”%ndﬁ

W

;uere found ..to. be hlghly varla le on. ar. arnual and reglonaldf

5ha5151vf“;annual varlatlcn=‘ helng dependent on the ext eme“5%

the dlmenclons of-ﬂ

felh' - had the' highest dediee of nlc‘e overlap durlngiy
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'abifaf» and spafial seéeéi;vlty and elk had thediowest.;The

\

| only ‘Other palr of hngulates te51des elk and cattle tﬁat”had
Q .

L .
\\annual p051t1ve degree cf spatla overlag uac mcose and

- ’ W

deer,

;although there Here e.ome seasonal pceltlve everlaps

@

P' : o

between varlcue palrs. Elk and deer .had a falrly ql b degree‘
f‘ dlet' 51nxl&r1ty 'é Sgi wlfh browee speoazs belng thef
giést commcnly utlllzed focd gnoup. Uelng indi €s ct nlche°

kS . bl

o«erla;, gétenflal fcr competltlon wa< ac hlgh fo: elk and'

"‘deer'ﬁ_ it'_wahﬁﬁor elk and cattle, althcugh =pace was the

v Vi ] : /
dlmenelcn  ct higheet cverlap for the flrst pa1r whlle food,
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e
This’ study investigates resource partitioningvby elk
'-_(C _ggl elaphus)' and ‘cattle vin Cypress Hills Provincial

Park*‘ Alberta. nIhe field work was conducted duringlthe'

"summers of 1977 and 1978.

a .
Resource partltlonlng is almost 1nvar1ably lmpllcated

with the ccncepts of "nlcheliand "competltlon" PoweVer, to
the extent that these two vords 'seen confused ir their uses
in‘ ecology Lecessitates thelr examlratlon as they apply to
resohrce"partltlonlng .studles of large‘.unoulate gra21ng
systems and to this ctudy'Ain paﬂ;lcular. The 1nherent
confosion‘ of notlons about‘nlche and competltlon seen to te
a matter. of deflnltlon, loglc and blologlcal relevance.
s 4

These»all have’ theoret1cal as well as.- practlcal corsequerces

that nust he con51dered.

A -

P

Theoretlcal Problems of hlche aﬁa Competltlon Corcepts |
' There is a ,problem' of deflnltlon. khlttaker e:\?L
{1973) 'distinghished three hiStOrical :senses of the word
- niche evGrinneli's'(I§i7, 192u)‘and-Miller's (19€7) niche as
the‘ ultimate unit of,habitat Grinnellis (1$28) and Flton's
(1927) . nlche as a functlonal concept and hhlttaker s et als
(;973i ' amalgamatlon ;of " the "functlonal"' and :"place"n

. concepts. The Eltonlan conceft is analagous to hutchinson's

9



(iQSS)'-corcept' (Nhittaker‘et éi 1973);ofVSet~t£eofy End~is
probahly the rmost iidely reoogniied today. AHutohinson'
}/‘proposed that toe _env1ronmental variaoles"affeoting_,a
_speoies ce conCelved e. set of n- coordinates, whicﬁ
Ttogether edéfin an n-dlmenelonal hypervolume. Every point,

‘within  the hypervolume Si “‘characterlzeﬂ by rositive

0‘ T

,-environmental' conditions permitting that species to survive

exceptf .ih‘ cases of rcertaine“irterSPeoies .interactive'
phenomena' which'>reeuit in exoiusion of the'epecies fronm
- their fundamentel niche. Cldriricetion‘of the ccrcepts was
hot';aohieved by Qﬁur (;97lxﬂﬁho distingoished three aepeot§
of niche -  the spatial"or habltat niche, Hutcrinéoﬁfs
'hypervoloﬁe nrcherfand' the Eltcn concept of tropblc nlche.
Aﬁowever, ’the critical dlmen51ons—of nlche may not te rood
resources ‘but other l1m1t1ng factors, and it'is these latter
‘whlch, when .a resource shared by,two srecies 'is in ghorti
"suppiy, may operate .to pféiert‘itkeirtooexiEieﬁce (Levin
.1970),' 'Vandermeerls (1972)- 'derinition rei;tqof;giche
‘o>vafiahles' to . withih_‘a: coomunity out"“did not _defiqe
ccmmurity. , Khittaker‘ et 'al (1973) proposed }thef;word
'"ecotope" 'tov represent the full range of env1ronmental and'
'bioticf'variables affect;ng a spec1es and used "ﬁlghe" ‘to
'represent " community and habit&t\ to. indicate"eeparate
Ecommunities.: Thiéf.réduotion of niche_to the oid.functiooéi
concept '(intracommunity) bectmes oonfusing when'individuals}

of a species cross the sometimes subjective boundary tetween
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cOmmunitles and _vhen their functional -roles differ in

dlfferent ccmmunltles.;

'

The reallty of competltlon as a valld 1nterpretatlon of

the results of studles lof resource' partltlonlng among

closely"related spec1es' assemblages seems to be subject to”

a

a resolutlcn of the deflnltlon or competltlon. A plethcra of"

deflnltlons exlst ir “'the llterature._ Cdum s (1971)&

deflnltlon fas the 1nteract10n of two spec1es str1v1ng for

"ithe-'same thlng makes no allowance for the accepted theorem

B

a

of Gause (193&) that competltlon can only occur in a llmlted'

erv1rcrment Cdum also llcenses future researchers tc derlve _

thelr own deflnltlonc by cuggestlng that hls "broad in scopeiﬁg

\.

‘ but nrec1se 1n meanlng" deflnltlon»should be "suhc1a551f1ed"f

accordlng lto,.lndLV1dual research, needs. Mlller (l96z),
;modlfylng' the"deflnltlon }of Clements and Shellord (1939),*
 added amblgu1ty 'and nebulcus restrlctlons ky 1mp1y1ng that:;
comoetltlcn _occurs only ogﬁ a trophlc level Birch (19§]y
found that competltion had‘ come to have atjleast‘four

meanings in blology, - ranging dreatly in scope. Evern in.

studies -of large ungulate gra21ng systems, the deflnltlon#

' has varled Constan ;(19755,. ,or' example, uSed-a~certain;1

‘

defﬁnltlon, ccncernlng 'the ‘grazing off'the 'same area and - -

similar plants vhile Julander (1958), Cole . (1958),a3uechner~'-
{“(1960) and Elood (1966) llsted a someuhat dlfferéqt_sgt of -

paramEters\“DUe to differlng deflnltlons 1t—1s difflcult to”f‘;hiih

evaluate tesearch results. Sztuatlons may he descrlbed as

¢ . s - . L
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other vieHPCints,”, o '];  R )

o

' ;f;"_ Although species .can theoretlcally 1nteract ‘in. any

~

—

: e

' 1971) the'blnteractlon whlch "1s presumed to ke a domlnant

"The; najor t}eoretlcal purpose of. resource partltlonlng‘

Ay

?eiferznents - of Volterra and Lotka anh effects of a lorger

oG

cthlnatlon ofvzero, negatlve or p051t1ve assoc1atlon (Odum

'géompetitiueffiththe .iignt'th_ oneﬂdefiﬁition but *not from

force 1n blolcolcal evolutlon" is competltlon (Mlller 1967).

stud;es_ has ‘been .to obtaln 1nformat10n on competition'and

the‘ najor\ tbeoretlcal purposetdof comyetltlon ctudles has o

\ ’\\

been to analyae 1ts effects on co-éXLStlng specxes (Schoener:

l97“)- nfzects of a shorter tern nature, such as l;mltatlons"'”

/’ . ,
of . speg;es% numhers was suggested eby the matkematlcal

term: nature,v such as5 evolutlon':were flrst descrlbed by

uDarwln and later supported by Lack (1969) and others.»};_w

pProve “the 'exlstence of_ competltlve exc1u51on, an oftenv

\

“_,

PoweVer,-’it_ dlff1cult ‘to 1dent1fy ‘the process of
comoetltlon,v51nce "tne; dlfferences of tﬁo spec1e= could .
potentially have arlsen through some other agent of natural

seleCtionA (Elton ‘and. Hlller 1954) . It is also dlfflcult to,

‘assumed' consequence of competltlon (Gllbert et al 1952).

competitive ’eiciusion 'and suggested that it say. Tot apply

‘;¥ynenfve1terna1 'factors~ llmit 'spec1es populatlons or when

. natural osc111at1cns occur in. the env1ronment, preVentlng a.

“"‘permanent : egulllbrium.' These : osc111at1cns ‘,veree~:notf

-3

’efHutchihson-, (1948) does not assume the consequence f;’“

e ER




2

,,COnslderea' lnj the Lotka-Volterra models,:whlch assumed a

c stable ccndltlon-ﬁ Even 1f thls assumptlon doesA occur,

several autbors have descrlbed condltlons 1n whlch a stable'

'egulllbrlum canc@b achleved by competlng spec1es (McClure .

\5€Q;and Prlce 1975 Johnson and Hubble 1975).

'problematlcal and its useage mayggven obscPre more 1mpcrtantf-

-

Iherefore,_ 1£ _competltxsn’ooes not Lecessarlly tesult
e

,3in 'compet1t1ve exclu51on, the relevance of the term cecomes'

® (W

1nteract1ve phenomena."klso. a source ofvsome donfu51on 1&"

-the amount‘.~ competltlon ‘necessarv to cause competltlvef

- €xclusior. Estlmates have varled from very rare. competltlon'

o e

Practlcal Ercblems of Nlche and Competztlon ¢gnCepts -~

uﬁost ’ v1dely .recognlzed .and, has proved useful 'aéfgleﬁ

(Ievinsf and Culver 1371), to overlaps of su’ (MacArthur and“”"

B Lelberman L973) v1thout competltlve exclu51on

Tt

'lihe-:'lmpllcatlon “ycf‘.-competltlon ,as:l a negatlve’
8 ‘,, J . P :‘ .
1nteractlcn 1gnores the p051t1ve aspects cf competltlon 1n

"o

-.terms of its selectlve value and 1ncreased dlver51ty (Nlller

‘Q?
.

v e

; Although Hutchlnson's (1958) nlche conce;t lS the one R

vitheoret1Cal tool ’he recogxlzed three pract1ca1 problems.

"l-(ly though th formulatlcp suggests egual probabillty of

surv1val of a Spec1es at all p01nts up to the boundarles of

viitse'n1che hypervolume, there Hlll ordxnarlly be an cptlmum

v
K4

.

 Levins 1967),. 7o¢ (aathcfe 1967) a:d"faqf “(Brown -and

.



- a

"]-part 6: ‘the n1che and suboptlmﬁm neat the houndarles‘ (2)

llnear crderlng of all env1ronmenta1 varlables 1s assumed -

(%

o

although *tbls ,‘is"not']ihw practice p0551b1e- (3) the
formulatlon refersrto an 1nstart 1n tlme, but tlme*mnst also
o be consxdered a- varlable.,;f g f:_‘?f"

Green (1971) \noted three operatlonal prohlems to the

';”‘hutchlnson- n-dlmen51ona1 °hypervolume nicbe corcept andw

oo whlch can ~/be 'measured ' therefore 1t

related I8 competltlve 1nterpretat10ns-,_ (l) There ‘is a

pract1ca1 l1m1t to the numher of.. enV1ronmental varlatles -
.. C ‘

V‘always be

L

. pctentlally possxhle to .mlss the one Mhlch may shrlnk the:

_n1che ::1nter=ect10n “of - two _.spec1¥s'\or§ ellmlnate it

"(ﬂaCArthur'f, 1958)- ‘ Therefore,' even\ though 1t ,can.’bei’”'

demonctrated that tvo Spec1es do not occupy the same nlcne, -

. w
y .

’:rit' can never be demonstrated that they,‘d i (2) It is

dlfflcult ’tc know :aﬂ'g ori uhether certaln 'measurable

'«

- ﬂparameters are redundant,'lnvarlant ot 1rre1evant and any of

'_thesg uould cnange the orthogonal shaped nlche axls ‘to acuteu4

.jangles-'rg(3)ﬁ.£he large ' of mult1-d1m9n51onal data

RN

- collected was g dlfflCﬂIt to 1nterpret. leflCUIty 5of.

-_slnterpretatlon was demonstrated by Conley (1976) 3."show1ng,l

."ngﬁeeﬁ,tw spec1es utlllze dlfferent parts of a dlstributlon

‘:of.fa. glven resource is nqt a: demonstratlon of the ahsence:

- competlglon. Conversely, shoulng that two =pec1es utlllze
'the same pdrtzcn ”of a dlstrlbutlon of ‘a. glven resource is

not a demonstratlon cf extant competltlon.?

T o . N LT A‘
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will”E}
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difficu

byéfldg!
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71968,

necessa

le '(197u) “felt that the measurement .of fundamental

hwas the only. way to determlne Whether competltlon is.

ng.,'Ihe neasurement of fundamental niches would

ing " natural sittationé. in uhlch vcompetition is

~or artificially 1ncrea51ng the supply cf resources.
g the vallhlty of these measures arv of ‘them is often.
the resource constralnts of .Short~term studies. TkLere
datger of ustng "static", short ternm data to infer
tion iwﬁén in' another ~ time, the conmfetitive
ticn mayvréverse {i.e. eitergal factors-stqh as snow
may cause a once atundant resoﬁtqe to beccme scarce).
g that compctiticn is rot occurring  Letween two

,.‘itt@ay not 'be that competition has LEVETL occurred,

t, ccmpetition may have been the formatlve amd active

whlch created and maintained the separation (Nlller'

Seasoral andi annual Fhenologies .cn the part of the

and the components will cause constart shifting of

tion for Sgecific résourcesd.Intensity_of interaction,

il

lso ke an ephemeral factor (Conley 1976).

major problem in an} study of competition is the

1ty cf measuring competitior ir the -field. Niche.

values - have‘ been proposed as mea=ures of current

tida “and .as . lndlcators of past competltlonv(Lev1ne—-

T . -

schpener 197%), kut  in ,rea11ty overlap _may’,hptv

o

age

rily - equal competjtion 1gndu hlgh OVerlap may GXlSt i

- g

=

experimentally removiﬁg Fpoténtial,compétitors;‘or‘

<>

- i



because coupetitioﬁ is aksent (Varndermeer 1972, sSale 197u4).

o

Ratiorale for this Study

Even with all their resultant piotlems, the corcerpts of

. hiche and competition cannot ke igrnored ‘but should te

considered. for approprlateness in. each 1nd1v1dual study.
. For the purposes of this stuay.~Hutchin£on's (Lou4)
définition was applied - "niche -is the sum of all the

envirormental factors acting on’ an orgarism". This

,'definition 1mp11es the‘ ccnsideration of Foth 1ntra- arnd

1ntetcommun1ty factors (as orrosed to WhlttaYer s (1573) and
Hutchinson's (1958) deflnltlon). The proktlemn of definirng
éompetiticq .in a meaningful way was less reconcilatle even
with Cdum's (1971) llcense for 1nd1v1dual deflnltlon-.butf-
for the rurfoses of trls study, “means the utilization.of

commcn  resource(s) in short SUpply (this. is clcsest-te

Birch's (1957) defiﬁition)~ Thisifﬁ;iiéséfhitfceﬁﬁéfitiqﬁfm“

< :
car cccur for -a mlﬂlmum of ene nesource edither synch:onously»

e R 'S LI e - . - e
“ y

oT. sequentlallf _aﬁa Jfor any_lengthfefwtiﬁe.wCensegﬁehtly,

there is-,hbn 1mp11catlcn .of competltlve excluslon as the

competltlve phenomena' (as here deflned) may Cease to -exist
or begin ex1st1ng dependlng on external ccnttols. Thls‘
reduces the 1npact of competltlve interpretations, therefore

other interpretations and explarations of the interactions

_Were .attemfpted .wvhere possible,; SN
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. Since it is impoesib1e>to identify kr ﬁeasure all the‘
piche 1pa;ametersvthat;nay telneceSSary‘tohfrove'ofkpiSprove -
ioompetifive interactions; cr ‘at leas£,¥0'investigate'the
.important .interaofione, only a ~selec; ‘few "were ehoseﬁ;“
Schcerner .'(197Q) " and Hudson (1577) stated; that niche
'differentaficn”Aqmong coekistiﬁg speciee uswally involved ”
separetion"along the dimensicns of habitat,(épete);Afood é;
time. TIt:'is.these dimensions Fhét received the_embﬁasisAin
this\stodyg' .

- It is important 'tc. emphas#ze,ofqoqever,_Athat'thesei"_:

delimitaficns of the'ooﬁcepts do'not st;ve the'problems of;.
. potential iooomﬁareoiiiey_hifhucrﬁZt.studiee’ohefkofleok”e
. of agreement cn definitidns. |

. = the blologxcal ‘relevanCe/irreleéeﬁoeﬂofothe_te;ms.piehe

ard competltlon..u,o R TR ,j ﬁ~'3 . v
. - - - . Ce D v e '.,; e

" = 'to what degree utilization of a common recource 1n61cate5a "

B L

. . . o N e . . . . . .
e ot > -9 - : - . .o no. e

. competltlcn.- - T e B O S

C- potential past:,or' futuce‘ interactions of a corpletely

‘ dafferent nature than are occurr1ng durlng this study due to. .. ..

- e “w .

external controls and 1nterspec1es adaptatlone.
- 7 the 1mp0551b111ty of . proving/disprcvirg. competitive

interéctlons“ when there may always be more 'subtle patterns

[ Bd -
e 5 v e

cf resource uta&izatlon amongixheespQCLes.w o L
T I s e U 2. T e \“13.

o n

studles of resource partltlonlng among closely related

. .species have. . not only theozetlcal (SChoener 1974) tut aleo

-”epfactical relevance (Hudson 1976). Practlcally,\ the

- e . . . ~



‘

-

management of mnlti—species systems requires clear knonledge

of the manner in whlch members of the communlty utlllze and

partltlcn resources avallable to- them. Thls infermation is

‘kasic to the sound management cf suchrresources.

Cypress Hills Prov1nc1al Park is inhabited Ey six

srecies of large ruminants - pronghorn artelope, (Antilocagrg

—_——_ e -

amer1cara), ‘moosé (Alces alces andg;goni); rule deer '

——— .—-——— — ——— e s s

‘hgm;gngg), vhite-tailed deer (C. v1~gln1anus),

are ty far the mest numeroﬁs. For this reacon, ard because

‘elk arnd cattle are relatlvely close in: their_ food

‘preferences: (based on- other studles) the. concentrated effort

for 1nvestlgat10n was on elk and cattle.

Tre fact that ltﬂcan Te- demonstrated tbat two <pec1es'

.do ﬂ‘note“;oCcUPyh the = same nlch~,'but; it; can never'“be

\4demcnstrated,.fthat they d (Green 1971), suggested
qtiliiatipn QQf a null hypothe51sJ In llght cf the prcblems

<

>7H1th the concepts of nlche and competltlon the present study

‘aaS‘ de51gned to test.vthe‘null hypothe51s that in Cypress

hllls Prov1ncial ~Park there is no niche differentiation

IS

betueen elk and 'cattle _aiong the dimensions of habitat

(space), food or time.

P . sm.

‘ The ”1nformation 'sought for a- ba51s of good dec I
and sound management of the large ungulate gra21ng system in
- Cyfpress " Hills _Erov;nc;al_hgark Lnasv’spec;fled in these

objectives:

LR N
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(1) to determlne habxtat preferences of elk and cattle

(2) to determlne quantlty of forage avallable N .A, L o
:(3)‘,to determlne dletary preferences, overlaps and other
'potertlal confllcts hetueen these two species |

(4) td7 obtaln' 1nformat10n ‘on. interactlons' wirh‘ other .

ungulates of the rark.
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' Chapter 23
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o2 Locatlon and General Descrlptlon

Ihe geuerally lcw, rolllng t0pography of the soutkern

vCahadian plalns ,qf,_seutheastatn/ hfﬁéfpa and souf%wés?e;;xq;;{?':j
'aSaskatchewan 565”.artarrup£ed’ . “”‘ éy;recs H;llc‘_vhereil:;;-;i;
B elevaticns avéfaée 359avaf ahave“ ?ﬁé Sarroundlng ' lalnsxiiﬁ -
| (Crickaaj 15€5) . Elevatlons decllne gradually from a westera£ >; ff?
J

suhmit df‘ 1 463 m (near ElkwatEr. Alberta), hhlch is. about

830 ‘m hlgher than that of the Clty of Ned1c1ne Hat 80 km to
. the northwest,"ta l 000 lm at Eastend Saskatc}ewan. The
'three tuttes coaprlslng the Cyptess Hllls ana seﬁax\}ed fram
aone_'another by hroad valleys extend along an. east-west axls
7‘fa£, 132 km w;th ndthc averaglng 16“ km but reachlng a

ﬁaximumf of;.QO km and areal coverage of 2,590 km2 (hewcome .
'and Dix 1968 and Broscoe 1965) (see Fig. 2 1).

aThe stuay area conclsts of the northwestern sectlon of

'tha western butt, is comprlsed of Alberta'= CypresQ Hllls

PrbVlnc}al _park (see Flg..z 2),,15 centered on, 499, 39' N,

long 1100 120 . and conta1ns 19 900 hectares,

St

;Af2 2 Geology and Tcycgtaphy»mg,'gri‘“_;gb

el
o t'f’»

‘:rhé nedrock geologx has bepn‘deccrlbed 1n , Tt
éreckfnrﬁ and QClow (1965) and Vanhof (1965). sij?ig.w;~,<'b

iﬁstratlgraphlc &nits, the erosional remrants of an antlcllnal;ifﬁjg]f‘fﬁ

Y Ty R N . K a . R
o . N.u“_,, -‘.'.,’.., : . .



O VU
C A——AN 8

. -

. fvﬁ at i’tﬁﬁ'gery. of the: ‘

'. Figure 2.1 ‘
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‘fold plunging éaStward,.:restd

e

-(Cretaceoqs*g30£:_thdick);tmhIS_formatiOn extends well into -
the"surrcundidg;_plainx“where it 'ié"directly overlain'bf

" Pleistocené’ deposits. Ihese unlts are, in ascendlng order,,

-,

:.,-fhé-,MeSQSOlC Upper. Cretaceou= Eastend (35 m), whltemud (O S

Sy oot

‘ wiiyff)‘ Battle- (2“”’9 m) aad Ftenchmen Formatlons (61 m) . andfj‘

the Tertlary aged Paleocene and Cllgocene Raven=crag (91 m)

€ .Beatpaw' .Formation

17—

-and Cyaress hllls Format10n= (3¢ m) respectlvely1‘The hlllsqﬁf”

kave ‘su:v1ved as an er051onal 'remnant. of the 1nter10r

-

plains;f,ﬁecause Tof the enfeebled lateral €rcsive forces of

the Cencicic“';ancestors ‘ of ' the . Mlsscur1~ and> South:;

SaskatChewan"Riversf due to the p051t10n of the hills. 1n

relatlon to these fluv1al forces (Crlckmay 1065).

-
v

e ey

- .

"”c05=1st 'o}‘ unconcolldated Plelstocene dep051ts comprlslng

glac1of1uv1a1 glac1a1 aeollan apd.erft depos1ts (Westgatetgi

1°65). Loecs (-3 - 2 m) 1¢ co- exten51ve w;th tke unglaCLated

h;ghe: elevatlons of the plateau whlch projected 90 m above i

"the  Wisccnsin 1ce sheet and comprlsed about 310 ka‘ Flnalft

-recession of the W1scon51n 1ce occurred earller<than 13 x

102 B.P. (Bitchie, 4976)-' Recent aged dep051ts con=1st of

alluvium, eroded slope-,'colluv1um and alluv1a1 fan dep051ts

.

(Cowell N D.).;

The modern topcgraphlc aspect was forned maanly durlng

tte 1mmed1ate. post glac1al perxod (Hestgate 1965). The 51xi.'

.- major. lardfcrms ‘present today ar e described by.‘Cowell

Surf1c1al deposxts capplng the Cypress Hills. Fcrmatlon



ﬁchannels, flocd plaLn,u outwash apron and knob and kettle;;‘

| area, thut _thew northern .and western boundary, tor thepmost?'

_west.;to- east at about.S ] to the mlle, it also 1nc11nes,

- ‘ - T e - . ) T R : a el L meert

(h D.). plateau (or bench), slcpe/scarp, outlzers, meltvaterwl;rh

: 5,
o m . G e e s

topoqraphy. The flat plateau surface not only ;ncllnes from"

gAY

though qulte evenly, from north to south. The =cuthern-

polltlcal boundary ‘of the park runs along the h1gher benchfﬁf

.r,..—,n/% —a

part, lies north of the bcld escarpments (215 - 260 m) which
flank’ nuch of the. northern andeesternAedges of the Cy@ress

'HiIIS-'Elateau. Located on a dralnage d1v1de, the study area

-

ccntributes;jwaters Lto'bhoth ‘Hudson 's. anfand the.Qulﬁﬂof,;,u;‘

Mexico. - - T L0 e

e . E T N 4 P 4
PP A & . L. . . R . i . v A e :
e e . . .

2.3 Climate =~ . TR

O I |

“ ke -

‘«—mhe'-élimate‘~of the pralrle -surroundlng the Cypresi

,.yr‘ s

An%HillsV*is> characténlzed by reIat1Vely long,4_hot and dry .

~,.sUmnersVaand< cold =harp v1nter= (Holmes 1969).fKendrew and

i

‘Carrie (195=) descrlbed the cllmate of the Cypress Hllls as .

contlnental ﬂlth long, cold wlnters and cool, dry summer

’ The pla1ns south of the hllls are seml-arld and average

about 25- cm per year cf prec;pltatlon (see Tahle 2.1. for§~3:

Nashlyn), hut prec1p1tat10n 1ncregses to the vest, north and,j

(such as the Cypress Hllls).

Temperatures are also at thelr hlghest -in thls area,'

higher thano.other 4surround1ng statlons (except Klintonel)

_i east from thzs general ‘area and wlth local topographlc lz;l.ghs-‘--"""""‘~

RO e e PR
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and at greater elevatlons (1.e- Cypress Hllls) (Table Zfif.'
: Neterologlcal data .a scanty and 1nccmplete for the‘

study area. Kllntonel (Saskatcheuan) ls'the cnly year-round"

: - N X .
T e e . e

statlon npw cyeratlng wlthan the Hllls, but lf € ahout 950”54»5

‘»..m‘ below. tbe blghest p01nt 1n the study area and so cannotifl
‘ represent the study area.'ﬁ/year.round statlon was operated
at - the, Eattle Creek Ranger Statlon (Saskatchevan) from l9l97L
' -to 1931 .and Kagls (1951) ‘has summarlzed these data. Wlthlni

‘the' study area 1tself (Cypress Hills Provxnc1a1 Park -

Alberta) there is one summer meterologlcal =tatlon (Med1c1ne

Lodge-,staﬁlgnprawhleh has data»from lB?S‘tcuthe ;re ent.f0r3;55

;-vary1ng Summer perlods hug generally from "aY to SePtember.'M- B

4

Ttere 1s also the Battle Creek statlon 1n SaCRatchewam whlch_”f

[ "',r x\?,‘.,'

"qcisi about

N 7‘ b .,‘\‘ P

=v«197u f the months of July and August. These ‘two ctatloneyf_\

are approX1mately za km apart on an. east west axis (see Vlg.qig,ﬁ R

PR

2 2 for’looatlons).,' e ‘
o -The: Cypress Hllls receive more- prec1p1tatlon than other‘
locations" 1‘ fthe region. Holmes (1969) estlmates that for
ftne~ emtlre:?Cyrress .Hllls, .averagev'annual-,prec1p1tatlon

:TexCeeds' 51 . C‘_f;The. Battle Creek Ranger statlon, (1n the‘

'_upper »Battle Creek Valley,:Saskatchewan) operated from 1919;<

- . \

,‘ to 1931 had an average annual prec1p1tatlon of Q7 cm 91th a A

r?ﬂge ‘off 33 cun to 77 cm (Kagls 1951). Table 2. 3 shovc ‘that

"for" ;eriod 197u to 1978 the tuo statlons im Cyprescr'

- 5 .
" Hills recelved an‘ average of 1. 84 tlmes the prec1prtatlon

PO
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(2.18 x  on Ned;cine Lodge tower and 1.48 'x on Rattle Creek

vtower) whlch fell in Med1c1ne Hat for the,morths of July and

uAugust (wblch vere the only.months in which data had been

Collected for the'two‘stations). Since approximately 23% of.

the anrnual precipitation[‘fails in’ July  and- August in
Me@itine Hat,l it, is perhaps reasonable that the sanme
Percentage arplies in the Hills, If so,.the total amnual
precipitation‘ in&uthe study area‘(CypressvHills Provincial
Park =~ Alberta) wculd average about 62 cm for 197u to. 1978
In MedﬁCLne Pat abcut 52% of the prec1p1tat10n cccurs durlng
May to August Hlth June alone Teceiving 18“ of the yearly
%reoipitation. 4 . “

Moisture budget~ in the Cypress hllls ranges from 10.2

cm to 20.3 cm. This ccmpares to minus 27 9 cm at- Medlc1ne

_Hat and minus 18.3 cm at Sylft Current (Longley 1968).
Using data ccllected between 1968 - 1972, Holpes (1969)

estimates mean arnual tesrerature in the Hills to be 2. 5 c,

with July the warmest at 14.89cC and January the coldest at

-l2.10C. Data Collected tetween 1919 and 1931 from the

Battle Creek Fanger Stationp indicate July to be'the warmest

nonth withv an average"of 15°C January the coldest and a

mean annual - temperature of 2,2°C;' This mean annual °

temperature: is- 3.7°C telow that of Medicine 'Hat. For the
years 1974 = 1978 the average July temperature for the two

stations was 15.9°C which was 4.30 below that of Medicine

Hat} The average date of the last frost is. June 18 and the

4
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average date of the earliest frost is August 3, resulting in
an average growing seasonnlength of 46 daysixﬁqlmes“ISGQ)za

- 1.

At NMedicine Hat, ' wind comes . most cfter from the

southvwest and west. Winds come from a wésterly directicn 61%

.0f . the time on a yearly basis. The fall/winter months of

Cctoker tc March have. westerly winds €6% of the time. In

Cypress Hills, for the months of May to September, westerly

vinds occurred 65% of the time.
‘Macroclimatic variations Qithih the =<study area are

cbmplex'and substantiai. For the period July to August, 1974

to 1977, there is a reduction of precipitaticn (32%

reduction) and an increése_in'temperatu:e,(l.3o intrease)
from the western station (NediCine Lodge) to the eastern
station (Eattle Creek). These two stations are separated by

24 km and 144 o in elevation. There is also lower daily

insolation and hence greater moisture retenticn cn north

facing slopes (Salt 1975).
There is also greater annual variation in climatic

conditions and these variations. have profourd influences on
: ’ ‘

" the biotic ';eSOdfces of ' the study area. There is extrene.

variation in precipitation, temperature and <duration of

snow-free an3 frost-free periods. In scme winters, permanent

-

snowfall does not occur until mid or late December, while in

snov-storms, with 30 - 80 cm of snow are not unusual in late

Arril, apd even less _often,-ﬂuntil mid-May (Salt 1975{;

e
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numbers 'cf severe weather srells are small. The differerce
S R . . ot Lo '
btetweer minindm and maxirum sncw cover varies radically, ard

there. are .a few virtually snowless ' winters '5h records. *

R

Frosts ' have occurred 'aS'late as.Jdly'l2£ﬁvahd~as early as

July 17th (Hclmes 1969).

The twc years during which this study was conducted
_exenmplifies , this, . . variationms In. 1977 rprecipitaticn- -at

‘Medicine. Hat was only 67% that of the 30 year average. The

precipitation in" 1978 w&s 152% higher than ir 1977 or 1327

-

higher than the 30 year average. Within.the study area, July

and Augdst precipitatiop was 125% higher ir .1¢78 tharn in.

7

1¢77. 1978 fem;eraturés in Medicine Hat were 369 lower than

the 30 year ajeragevénd 33% lower than in 1$77. This 1978
condition of lower Ttempe;atures and.highe; Frecirpitation
should te‘.expected, to greatly redtice the evaporative rate

from that cf 1977. . &

2.4 Soils

Greenlee (1979)Ahas'surveyéd the soils of CypressAHills

Provincial Park. He recognized 22 map units cf which 11 were

"soils of the -Chernozemic order in the Canadian System of

soil classification. This typéj‘was fcund'associatéd with

FRN.

grassland compunities ‘or grassland-forest ccmmunities. Soils
! : Jra. . Se S

be the Luvisclic order were dcminant in 4 map unit;{ﬁnd vere

'

26
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.-

f_vidsspnead in the valleys, on the escarpments that_curround

YRR NN " : . ‘, - * CLm . coe- P s
.. S ] LPa ,c‘wrca_,_-,.‘-.- € .

~pine forests have encroached upap grassland areas _°01ls of

3

) the Brunisolic -order »déﬁin ted \3 nmap. urits. They were

~-’~cn.

_ccmmonly found on the fluvial grawyg

-valleYS”.uhich dissect'the“ﬁoitiérﬁf‘.d eastenn parts cf the

vaoo. s

plateau. SOIOnet21c soxloaoceursed n 2 map UnltS and chly a

.- : » . >

fsw small  areas were fognd._- hese were™ in. hummoe&y~

[

dlSlntegratlop . moraine Zahd strfean floodplalns,‘ﬂin 'théf'

i'__-t_e‘;;:t;,,e‘\;n,e,\.,‘ wsstern“.FCinon=‘ he park Cne map upit was

) RIS P g,“'ﬁ.’v

compriséd35 of s01ls of the Regosollc order apd these s01l€?“

cccurred - on cteep south fac1ng slopes. Soils of,the Crganlc'-u

order constltuted sdne - map*,unlt”‘and~ﬁsie'Vefy ligited. in
_“éthht, ,belng ccnflned to the floodplalns of Ctreaus and
glacial meltwater ‘chandels. Soil§ of “the Gleysollc order»

occurred along the margins cf Crganic s0il areas.

2.5 Vegetaticn

2.51 Pre-Historic (Pre-Eufopéan) Period
C Kitchie (1976) ‘providédl a: Qeneralized, acscuht v;t
vegetation. coempositions and' tﬁéir chandes in ‘the central
iplaiﬁs foilowiﬁg‘ the' retreat'éfrthe‘wiscopsih glaciér-and
notes ‘that a  portion of,the”hills vere sunatuRSQ.HOHever,

floral = and faunal comp051t10ns of the refugia remaih

.proklematical. Ihcmpson and K01jt (1976),'1n thelr study of

.

Lc of tbe trqugh-shaped'f

Am e

592

- un

;the plateau to the west, north and east and where lodgépdl€~‘$

D,

L
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thef sﬁeetgiaSSf”Fiilsf:nf;rﬁdntana;igagtee .v1th thchle's_

condlllgrar and boreal plant spe01es follcwlng glac1atlon.

R oo
L - Rl IR «
L T - - » “ o i»

Conlfercus fcrests " cénsisting- of 2i c

o

ff,;ypnese__ﬂills before a varmer cllmatlc trend cccurred (at

e ccld*tgle:ant montane cpec1e= “(snch as.

'uarout' lO 000 B P. ). Thle reSulted 1n expac51on of grassland

steppe veqetatlon and ellmlnated conlferouc fcrests from all -

e o
ES -

‘but the ~ccoler elevated areas such as the Cyprese-Hllls.

Cther nontane cpec1es (such as-Pinus Qonderqsap Pceudo-;suga.

merzzeell, ~etc.) _presgmably d1d notfrea‘h'the area. ho;e'

giggg engg;gggg;1 v etc ) elther d1d not
hecame extlnct. because of lack of sultab#y hlgh elevatlone
durtng .warm perlods. Junqerlus (1969) fourd that there have
since been  ‘fluctuations iﬁ areal ~extent of forests and
grasslands’ in the 'last '5;000 years wlth rresent climate
fanodfing'forest'expansien; o |
'Sinee?.the_ﬂills“ate ccmpletely'surdonnded ky semi~arid
prajrie and 'themselVes"contain con dderahle' areas _bf

grassland, - they would Le sultject to many of the'influences

Eiscussedﬁ' ky Dix“'(lééu)“fconcerﬁing”‘the, formaticn "and

iy

maintenance‘ of grasslands.__However, the 1nc1dence cf flre
may have heen less than in the surroundlng pralrle 51nce the

hills were. llttle used Ly Indlan'trlbes adjacent .to then

(Scace '1§72). "As  well, a ccoler and moister climate would

Hgdauca and. Qinus,

eaeh"the hills or

o

. aécount'f‘and-‘postnlate ”th'ﬂ‘reasbns for 'segregatlon 49# k



alkso ‘have reduced the incidence of flres. ‘However, fire was

r‘

_still an‘ 1mportant 1nfluence (Scace 1972 hewscme and Dlxd
"1968)3 Two major f1re= in 1886 and 1889 ‘Temoved- much of the,_

i tlmher, _ahdd there -Nas also a severe .fire in 1803 (Neusome'

8 . [

and Dix 1968). Only ‘1=01ated trees,hahd .a.” few.. groves
survired;

»
'

v The * effectSwof grazing by buffalo (Biscn blson) on the

ety -

fgrasslards is uakncwn' although _' is-knéun that tuffalo

grazed extenslvely there. Cne of the early explorers of the

.regidr rcted in 1880 the promlnence of Luglrus ar argerntea and’

Potentllla frut;gggg i ‘the western part of the kills "tc

tke eXCluC1cr“bf ther spec1es" (Nacoun 1882). But whether

thlS 1s due to blSCD overgra21ng or ‘more me51c condltlcns is.

unknown. '!' : -

’2.52'Present Vegetatich
The' extirpation cf elk and buffalo at the turn of the
century remo#ed the 1nf1uence ‘of wild uhgulates on the

vegetation. resources--of the park until the late 1950'5;

- early 1960'5 ‘when relntroduced ‘elk populatlcns had agaln
increased 51gn1f1cant1y in numbers and when the 1ntroduced'

'mocse  and . natlvev deer had, in comQ}natlon,,slgnlflcant

}numbers. Cattle gra21ng has heen exten51ve since the turn of
the céhtury- Early settlers harvested native grasses fronm
bench areas 'and_ffremf'valley bottoms. Tlmher was heaV1ly

utilized and by 1911, due to cuttlng and flres, most of the



forest cover had heen'denuded (Scace 1972).
Nehsome and Dlx (19€8) percelve the present vegetatlon
of the . Hills as a "ccmplex array of plant acsemhlages in

which forest competes-\lth grassland and in whkich forest and
7

grasslands themselves are admlxtures of several vegetat10nal

types™. In the entlre”,Cy;rsss..Hllls ,area (Alberta and

Saskatchewan): forests ‘0qqupy ~only 20% of the 1and=cane,

-

'grasslaﬁ’r, atoutwf70% and the remaining 10n 1s OCCUpled by R

“x . a
b 3 a .

sedge meadcws, fens; salix carrs and associated aquatic
ccmmunities (Kewsonme and,Dixnl9685. Hovwever, in the western
seoticn cf the hills, the stndy area, these percentages
shift Jj.ES%_forest, 40% grassland and'q% ir lakes, wetlands
‘and tcwnsite (antarzevsky 1955) . | T

'~ The forestsi of the Cyrress Hills have been varlously
classified as “roreal forest outliers" (Powe' 1959) and
"EorealfCordil;eran 'transition forests" (Moss 1955) .
'Breitung (195&)J.and' remone% for breeding purposes (Figs.
3.2, 3.4, 3.95). vmost meaningful due to the EKccky Mountain

affinities of Pirus cgcrntorta var. latifolia, Picea glauca

‘var. Q;Qgggggg and Betula papyrifera var. suktcordata and the |
'widespread disfribution of rhe remaining tree species.

The four dominant tree species are ‘Pinus contorta ,

Populus’ treguloides, Picea glauca and Populus.talsgmifera
(in descending Crder). Betula Egpx;ife;alvar. subcordata and
Age; ggggggg are rare and of llttle ecological 51gn1f1cance

(Salt 1575). The four main forest assoc1at10n= are the mixed

o -

-
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‘woods, the vibdéépolé pire, the white spruce and the fpoplar
L . ‘ . . ot e T R b ‘

(Kerik:- 15§71, ' EBreitung 1954). Table .2.5 shows the aerial.

covefagekxof these associations -(Gimbarzevsky 1984). The

‘mixed 'vood association . predomirates the -~ .forested area

(39.1%),  the lodéépole "rine, asgen and white spruce
‘ |

associationé‘ occupy 35.6%, 23% and‘2.3%Vr@sﬁeétively.’2ing

,,domihated‘ stands (pure plhs'mi%ed.ﬁood) dccﬁp& 53.3% of the

forested areas, aspen 33.9% and white*spruce‘ll,Sﬁ.'

 Newsome and  Dix (1968), in théir ‘study of the Cypress.

Hills forests ‘shggested-‘that»theyiexist as a vegetational

Continuum‘ and .are contrdlled Ly a var;ety‘HCf,factors,

chiéfly . alphagenic factors (tke set of envircomental,.

biological‘ and historical conditions under which a stand is

otigipated) as 6pposed “to aqtqgfnic (terpcral efrects of

conditiofing imposed Ly the vegetafion itself) or allcgenic
vfactops (éffects offthé‘physical environment). The relevance

of alrhagenic factors to ihe‘ijpess Hilks forests lies in .

the fact that a majority cf the forests are approximately 80

years old and 'have a fyric ofigin (Newsone and Dix 1968) .

Pine =stands particularly, apnd aspen stands to a lesser

dégree, épfea; eveh-aged, Eut spruce ages vary Hidely
'(Gimtarzevsky 1954 - Gii'of ping or 9,100 acres originated
shertly after. the 1880 - 1890 fires). Newsome and Dix (1968)
foﬁnd ~ that %.the foféstéd SiteS'vthat  are suffigiently

homogeneous for phytoscciological sémpling, are ’normally

<t

-

small (0.2 - 2.0 hectares) and usually have monodominant

31



Téble.z.j; Aerial coverage (hectares) of various forest association.:

1n Cypress Hills Provincial Park . (after Gimbarzevsky, 1954),

Species

Pure’

Mixed

Total '

- Plnus contorta

u
Ny

Populus tremulbideg _,

Picea glauca

3947 (35.6%)

2535 (237)

250 (2.33)

2064 (18.63%)
1221 (11.027)

11054 ( 9.57)

- 6012 (54.3%)

3753. (33%97)

1304 (11.8%)

6733 (60.9%)

4339 (39.1%)

11072 (100%)

@\

-

e



canopies. The Fpatterns ' of distribution of only‘certain

'underetétyf s;eciee, are nct well distributeéd ai%ng canorpy

g:adients. The - mixed canopies exist as yegetatiohal

_continnums--;etueen pure stands' of - Picea 4glauca, PRinus

jegg;gsse. ‘and Porulus izengl9;§§§- The ten most ccmmon

understory species . in each acsociation are‘listed in Takle

A

constant or"exclu51ve; -Instead they €Xpress modal;tles of

a

distrikuticn Tppogtaphic, rhysiograrhic - and ‘geographic~

’1nfluences»l'modify“ the wmodal patterns. _degepole Eine

ot

predomlﬁa‘tec cn 'the'ncrthern.esearpmenf"it ccmmorly lines-

the crects and upper pcrtlonc cf eouth fa01ng slores, and is

a --ccnmon element of 'parklands. and savannas on the upper:

benchlands. Aspen is eonspicudus -along the northern

esearpment, is common ir all valleys that cortain forested

land and 1is akundant on Athe'benchlands;'Spruce achieves

greatest prorinence in deep valleys.
The frairies that occury the surrounding plains and
lower slopes of thke hills are a series of faciations within

the wmixed prairie  (Stipa-Bouteloua association). The

grassland ¢n the summit is considered as part of thehfescue

'higher bFench areas uhlch are malnly cccupled hy the fescue ;

assoc;ation (Coupland and Brayshaw 1953, Breitung 1SEU). he

'aesoc1atlcn cccurpy about 75. 3% (6810 ha) of the ncn-forested

areas. Slopes, which are mainly of.~the leed ‘Pralzle

2.€. Many underCtory spec1es seem. dlrectly ascoc1ated with .
N T C

. particular tree spec1e= but the assoc1at10ns are. hy ro mean=



Tadle 2.6..
(1a. duccndln; ordct of frequency).
. B

NE PAIKLANDS

Tcn most common underltory specles 1n various forest associations

in Cypress Hills (after Newsose & Dix 1968)
LN

SsLorESs

e

-~

: 1

WETLANDS

Pine and Aspen

Pine and Asoen

Aspen &

Species Pine

o~~~ Aspen

Pine

T Aspen

Spruce

Spruce &

Aspen

Spruce

Aspen

—_—-

h*llnchic& alnifolia
Ant noaria neglects 5
L:_'c ostaphylos uva-ursi L B
Averiaria lateriflora ) : 8
‘Arniéa’ cord{folisa ¥ oo o
ahtqt ciliolatus - . 4 L]
A, cor ptcuous . .
: ﬁalm‘ro:uu rubcscch- o ,
-'Caru fxon.- e . 5 .4
Cqm- chnadensis '
Dinpélun ‘:nchycak‘puﬂ
!lynu- llnucuu . ’ : 7
!quiutun -rvcnse
!ri(cton glabellus
!ntucn scabrells
Fragaria v virginiana
Calium boreale
. Geranium richnrdsnnii
' ‘Lathyrus ochrolcucuo v 6

Nﬁ\}dw

Linnsea borealis

‘ ﬁytoplin asperifolis 8
' ,Osmorhiza spp. »
-u"!otmtllh fruiticosa 10 P
Pyrols lurlfolil .
Rosa acicularu T N 6

L

Rubus pubt‘sccns- .
‘ Schizachne purpurescens 10
} Suilacina stellata »
Spirsea lucida 7 »
ly-phorl'cnrpo.-' Alﬁuu i . 3
_ Taraxacum offictiale
Thslictrum spp.
" Vaccinium caespitdeum . : ' -

. Viola sdunca | . ' o 10 /

Y. rugulosa

s
W o N -
o

7.

10

10

10

‘10

10

o
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_’aesbgiatidr;vfoqcury,~about 18.4% (1664 ha)"apd 1e§;and $.3%

(570 ha) [(Ginbarzévsky 1955). Table 2.7 indicates the 10
.. most, ecmmcnh speciesL;feunh ,in the. fescue aSSCC1at1cn for

. grazed arnd- unigrazed '<ifes throughout the park area. "The

~

great_ majorify- of the ~assoc1at10n in the park is. grazed.

&

Prpduction fectlmates ‘have - varied suhstantlally frcm 308.4 .

\_g/'m2 in 1968 (chklnson,w 1969) to 183.3 g/m2 in 1974 and

,208 7 g/m2 1n 1973 (Klumph 1978) (1968 uas a very m01st yearfr

-whlle- 1970.‘and 1977 yereﬁ dry years). The result of _past

disturhaﬂées (such as' grazlng and/ harvestlng of natlve‘r

'gra ses) is that “the grassland communltles are malnly in: aV

: o/
sState of dlscllmax and there is no ecologlcal 1nterpretatlon

o

o

“of thelr-‘roundarles, Instead, almost_ all oi the-preeent

comaunity = tyres .are’ differéq;iated..by fences,ilti .o0ld-

A 5 '

fence-lines or -. by . rcads"; '?§alt 1975)._‘The 'present

communities ~have beeﬁi'defiﬁed« and mapped by Fobtins and

. B ' s .. ‘
Wershler - (1571) %gth? refdﬁgnee to their dominant and.

cbﬁddminaht _specieSJ;a§?' Da’ thonia", "Ig§sgg/§;;gg",

"Qgggggg;g/Stlg_" or €tilla/Fescue fort", etc.
' TR E e :
- ccmmunltles.- . ' “i*,.
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" Table 2.7.

]
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Ten most common grassland species in Fescue Association

in Cypress Hills Provincial Park (after Klumph 1978)

(Descending order of cover.)

dngrazed
f@%tuca'écabrella
o . @

Carex $pp. . ~

~

:Danthonia intermedla
~Al?1um textlle .

‘-Agropyron subsecundum

Galium boreale
Festuca idahoensis

Stellaria spp.

Geum triflorum

" Potentilla fru ticosa

r

n Erigeron

¢

Grazed

Festuca scabrélla"

‘Danthonia.iﬁtefmédia

L ]
Capex-spp.

: L]
Festuca idahoensis

Agoseris glauca
Stellaria - spp.
Geum triflorum

Galium boreale

-Potentilla fru ticosa



2.6 wiid'Ungulatés
T ‘ o
Iﬂere is a wunique community oﬁ *ild wungulates in
Cyrress Hf11s  Provincial = Park, which is characteristic of
both grassland and forest babitats.

\ ~ . . .
-Prcnghern antelope = (Antilocapra americana) are

occasional ang sporadft*summer'visitors to tke study area.
They are seer in the oren grassland tench areas well away
from tree .cover, espec1ally in the south part of the park.

There have teen no Lercrts of antelope sightings in those
‘pDlateaued areas , vﬁich are physiogfaphically and/or

vVegetationally séparated from the surrcunding plains.

Therefore «conflicts with the cther ungulates and effects of -

arntelcre  on the vegetational Tesources are considered
inconseguenfial. As well, tyé_park most certainly.d0es not
Frovide impdrtant habitat for antelope.

Noose (éiggg ‘g;ggg andersoni) are generally telleved

——— e e

not +tc¢ re native to Cypress Hllls (although- see chklnson
1568, England and DeVos 1969 ;gd Scace 1972). A few moose
may have Leen introduced to the Hest Block (Saskatchewan) in
1947 and 1t is known that in 1956 four moose from Elk Islangd
Natlonal Fark (Alberta) were released in the study area
(Cyrress Hills Provincial Fark - Alberta)'(Dickinson 1968) .
By 1967, rickinsor estimated the potent1a1 Fopulaticn .to be

119 (in ‘toth the Elkvater Block ~ Alkerta and West Elock -

. f
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Saskatchewan). Numbers are helieved to have declined since

1970 as a result of a herd reduction progran (Barrétt 1972a)

and an overall decline in the quality and-quantify_cf-hrowse.

(Dickipson 168, Gudmonson ;975 a and t).lhérial surveys
conducted in December, 1977 indicated a total moose
popuiaticn of 136 (104 in the Elkwater Block - Alberta and
32 in the %est Elock - Saskatchewan) (ﬁlberta Pecreat;on,
parks and Wildlife 1977). Hunters removed 69 during the fall
of 1958. In Cypress Hills the most preferred fcod sgecies

were found to e red-csier dngood-(ggggg§'§gg;g§i§ggg),

saskatoon (Arelanchier alhiiglia), trembling aspen (Bopulu

ler
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cherry ( .Prupus rénnsylvanica and P, virgiriapa). (Dickinsor
, 1969, BRarrett 1972a, Kcwal 1977). Ic. winter, moose fprefer
ccniferous and deciduous forests in varying associations

with suitable browse <and avoid areas of lcdgepcle piné

(poorly develcped browse understory) ar.d grasslands ( too

open) (Kowal 1977).

White-tailed deer (Qdocoileus %ircinianus) ‘and mule
deer (Q.berionus) are pative to the park. Théy are generally
surmised  (by 1local 'staff reports) to have Leen much more

atundant in the  pre-1960 period than the pocst 1960te

(although toth species were at a low at the turn of the -

century, Kramer 1972). Forulations began to decline in the

early to mid 1960's through a conkinaticn of disease

(Chalmers et al. 1964), severe winters (1964/65, 1966/67)

~

n
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" and . a possiltle increase in coyote. As a result, populations

by 1968-7¢0 were estrmated ky Kramer (1973) to have teen one

_ ¢
third to ' orne guarter of former levels. It is also surmised

that thef detenloratlng krowse condltlon contrlbuted to the
decline ard malntalned then at low levelt -As well, Kramer
(1971) Tercrted a further 30% pPer year decrease in mule deer
Porulations tetween the fall of 1968 anc spring of 1970

whereas [cpulaticrns. of thtetalls appear to have remalned

stable. derial Surveys were conducted irp Fehruary of 1978

and the surveyors spotted 110 whitetails arnd 471 Dule deer -

ir the study‘gareal Kramer (1971) noted that seasonal
variations in habltat preference of both species dc not vary
greatly except in Severe winters when white-tails have been
noted to leaye ‘the hills in large nunkters and exist in
relatively cren prairie/tushland for extensive Feriods.

The histcry of €lk in the vpark, including their

relntroductlon has been discussed by Dickinson (1567), Scace

‘(1972) and Keith (1977)- Extirpation of elk rerhars tegan in'

1871 wher Cowie's rarty took 1500 elk hides frem the Hills
(Scace 1972) ard ended ir 1909 when the last one was

supposedly kllled (KEIth 1977). Ihese authors'favour 1938 as

the date of re- 1ntroduct10n on the Saskatchewan side (vest -

Block), altbough there is controversy over the possitkility

of an earlier lntroductlon 1n the 1920's (wWebb 1959)- Keith
! These flgures Bay be low because of dlfflculty cf cpottlng
deer fro*? the air and the rredilection cf deer for fairly
dense coVet (Gudmonson 1675).
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'(1977) roted that‘ the rresent race could ‘be mlxed tut the

original race was Cervuc elaphus manltoben51s (Salt 1975).

Elk were ﬁifst, noted in the study darea in the mld 1940's

N

(Edwards 1674). Popplatlgns_.suppcsedly reached 250 - 300

animals by 1956 in.West Block (Saskétéhevan) and the s£udy
area (Elkyater Block - Alterta) but dfdpped tﬁ‘approximately
150 head by 1966 (Dickinson 1967). Ccmpafatively reliable
aefialf .surveys 'éonducted‘ during Décemher, 1977, arnd
" 'Fetruary, 1¢78, in@ﬁcatéd ccunts of 882 (48?7 in_study,areé;

375 in kest EBlock, Sackatchewan and 20 in Certre. Block) and

869 (‘l? in study area and 352 in Kest Block), re<pect1vely.l

Hunters removed 249 in the fall of 1978 from the ctudy area. .
~Keith (1977) notes the importance of géassland hahitats for
winteriﬂg elk in the FRills as these areas ptcvidé'major
sources of uinfer forage. He nctes the use of adjacent treed
"areas for providing suitaktle cover. FRumen conterts were
examined fcr 13 elk in Cctdter/early Novembér and graminoids
constituted 66%, forbs 17%, and trees and shrubs 17% (Keith
1577 . Q |

The extent' oﬁl use ty buffalo on the study area in
‘historic times remains 'ﬁroblematicél althougk it is known
that buffalo grazed there extensively (Spry 1968). By 1882
buffalo had diséppeared from the Cyrress Hills (Scace 1972).

There are no significant natural predators in the studyLr

area since the exterminaticn of the plains grizzly‘(ggggg

arctos borrililis) in the 1890's, cougar (Eelis gopcolcl) in

. .
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1914, and wolves (Capis lufus) by 1925 (Scace 1972).

o , . ‘ - : ‘ \
s> 2.7 Histcry cf‘Settlement and livestock Grazing

.~ The great complexity ofnland use and settlement history
has Leen treated extensively Lty Scace (1972).

Eefore 1870, there vere: only.a few trénsitory.uhite

-

o

yisitoés; to the Cypress Hills, of-ﬁhich ever fewer surplied
written recorés;/eéfore this reriod large rarts of the'hiilsv
were."huffef" zones tetween tbeltraditional territories,éf a
nunter of Indiaﬁ'tribes.'hs iuffeflzohes_the Hills recei@ed.
1imited' use. Cnly four written reco:as of the Cyrress Hills
exist for the pre—léi@}éeri;d - two of the Eudson's Eay Co.
(i.e. Peter ‘Fidlerﬁin 1800 and tbe“Eéy'RiQer Fxpedition in
1822—23f and two of government >éxploring expeditiors
(Arerican Explorihg Expediticn ofh iSS3 and 'the‘British'
Explcring Expedition led ty John Pallisef of 1859).

- In 1€72 . fc;r American‘.wﬂiskey trade. pésts were
eStaplished‘ in ’the ﬁills., As a consequernce éf the
lavlessness contrituted by the associated activities,‘the
N.W.M.P. established a post at Fort Walsh (Cyrress Hills -;
.Saskatchewah) "and maintainéd it from 1875 to 18&3. Thigk"

increased white activity tcgether with 1large numters of .

Indian and NMetis 1led to a final breakdown of this buffefi‘f

zone .and to a "last refuge" for northern Plaihs Indians.
This Indian and " Metis cccupation ended in 1883 with the

extirpaticn cf the truffalo and other grazing wild apimals in

41
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the hiils ard with-the»arrival of ranchers via the Canadian

- Pacific Rallway into #aple Creek (Saskatchevan).

Agrlculturalv act1v1t;es probakly begar in the Cypress_

Hills ih the late 1870's when 150 head of cattle arrived at
.. Fort Walsh (1877) . to sﬁpply “the rdlice. There were alsc
atout 40 horses and scme.small scale croppirg along,éattle
Creek during this perlcd. ‘, |
'”aﬁ- ihe irflux of ranchers was 'slow and steady and by L900
a .considerakle -ranchlng industry had Leen developed in the
Cyrress Hills area;lPopulaticns since lQOQ'ardhhd‘the hills
have fluctuated widely tut a sparse dispersed popuiation‘has
‘persisted. ‘Eahchers first sguattedvand'later todk title to
homesteads, soretimbes renetrating deeplj into the plateaued

+

areas. Initiallyvranches were'concentrated on the north,side

of the h111= kut Hlthln a feu years were to be found on both.

51des. Native grasses were harvested from bayflats along
a

creek tottcns and from the fescue grasses of the benchland

Many of the ranchers using grazing lands_tecame members

of stock associatiOns ”thaf were established to regulate

private gra21ng cn publlc lands. Cattle drlfted with little

ranagement ‘tetween roundups.'Ihe tlmber, water ard wildlife

resources uereoalso heavily‘dsed. By 1893 there‘were reports

of tlmber gettlng short due to overcuttlng and flre.
Durlng the perxod 1906 - 1930 the Cypress Hills vere a
federally &ranaged forest reserve and a small qathnal park

(in Saskatchewan East Block). The reserve established in
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1906  covered those .areas which did or potentially could

produce' timker. This area was gradually expanded to include
scre adjacent grasslands and after 1911 the reserve extended
from the Elkwater Elock (in Alterta) into the West Block and
Centre Block (both _%n Saskatchewan). ©During thls fFeriod
there was intensive fire suppression management, lﬁmhering
and treeplanting,:grazing and ﬁaying. Iheré are no existing
records which wculd accurarely idertify the nurkters of

domectic 'stock grazed seasonally or the amounts of hay cut

durlng th1= perlod Permits fcr grazing were first isSued,in

1913 ‘and ry 1918-19 six stock associations WEre Eﬁgged of

_wﬂich thrice exisfed in Alterta vapress.éillsﬂ‘ dicine
Lcd@e,-'Batile .Creek and 'Fcr“{stock AssociEtion. Detailegd
' records cof nunters of meclers aﬂd of stock nurters grazed on
kthe 1nd1v1dual stock association areas untll 1630 are
unavallahle. Hcwever from the perlod 1918 - 1923, numters of
livestock .grazed in the entire Cypress Eills (Alberta angd
qséskatchewan) varied' from’S,dOO'to 10,200 (of whicb 30-43¢%
were horsesj. ) ) |
The fransfer of natural resources to. Alrerta and
Saskarchewan' occurred in 19304 Most'or the Elkwater Block
‘Was admlnlctered frou 1930 - 1949 oy the Provincial-forestry

Administration of the Department of Lands and Mines and then

-its reorganized Degartment of Lands and Fore=t5..Although

the Department dec1ded how many permits might be 1s=ued for'

grazing in any year, most of the management continued to be
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under ~ the . imrediate supervision of, the three stock:
acsociations. 'Anhual stcck gumbers varied tetween 1‘0 and

530 horses and 2,100 andwjxéﬁﬂ head of cattle. Igp most years

s 77

tthere was alnost complete ﬂtf&lza?ﬂ%n of the forest reﬁ%;véké

. “ ‘.; ,\* of
range over the entire Cypress Hllls %pfest_ﬁeserggfxln IR

Alberta). In 1947 the Department df Landé ard Eofés;é‘
transferred the administration of a small pcrtion cf the
Elkwater Elock (112 acres) to the.Provincial'Parﬁ;;Eéard as
a Frovincial Pﬁrk and in 1551, extended the‘CyFress Hills °
‘Provihcial Fark to inciﬁdé all land held ir the forest
reéerve (which area has remained relatively.the'samé, with
scme minor additions). o

Since fhef estahlishment"of a p%cvincﬁél park in
Aibetta, tke graiing” activities Aof'fthe thrée. stock'
associations and individual permittees have ccntinued as
béfare. | -

_Acéurate’ reéords of stock ‘in>£he park were hct‘kept
u;til~1977 (see Table 2.8). B@fore'this pericd, orly irn 1965
was relatively .éécufate records kept. However in 1951-53
Gimbarzevsky (1955{ reported there vere 3,300 head cf stock
4n .the park a#d in 1954 there Héfé“B,HBB head and in 1971 -
Naltach et al. (1971) estimated U,dOQ head.

| Fcr other years, there are only the individual

. dssociations records which provide numerical accounting. The

associations have varying methods of recording nunmters of

stcck or aniral units in the park and so the reccrds are not



45 -

e e oD A < 4 et e

JuNod JIVIS 8Y1®J TWIDFII0 ¥

Aoomav co«uem«umo>=u Burzway BTTTH €832dL) ‘e 39 u3esITYL "M°H ¢
91PWTIS3 UOTIVTI08SY AD01§ ¢

b

BP10931 UOTIVTI088Y }D03§ UC paseq 8,0y AW ¢

8 0EY0T 6" %80Y vm.oonw RS X 7313 8
$p1°962ST, 2 T1ZS  o0ZY 97 0zt Y9l $9°tE8LE (8 j LS9 £1e wq.aouw: L
s 8971 82 950T LT0T 8 1% 0 tA Y 6Lz £0ZT ¢ L08 8LS 9
6601 Lz 60TT L00T : TL8sE L 0L 6€Z . .- - - - S
o 1874 62 AR Lol 0/8 L 100 6€7 . 08T 8 8L0T 90T ¢
00zt 62 Svel 999 ovg” L 10¢ 6€Z 9(8T ¢ %66 - STET ¢
01 9z 0sET €LL €L8 [ 619 1314 60LT S £66 (410} Gha 4
© 6921 o] OTET (V¢:] €L8 A 0665 L6t [4:] C AN 199t 8L 1
oLzt 8z AT €L6 9.8 LT 89 (244 STLT - 06€T €0 oL
[AXAS L1 €0ET L8 €8 1 L19 L1¢e : %981 - 0901 90ZT 6
: LA 12 LALN¢ 18 {98 11 089 992 - 1941 - vE1T (L
. -] (thrA T8 9 {19 sZ¢ SE0Z T €80T LA A
9¢€21 - 9L 9 0u9 (493 LYA 2 SR 1701 1¢9 9
cEESTT  0L0% oezt ., PYALA - 148 ¢912€ 0891 %1 9711 66L ¢
, 8611 €T 08 ‘ 8y
- 7S0T 7T oel €
) L1 8¢ < [4
) 8T £L8 1
. k24 L8 09
. - €18 . 8.
€ €18 8
- . - L
- ; s
' sz S08. S
1Y 908 Yy
: (] " oog 3
- B8z . 881 ¢ 7561
8, RNy -~ 91338) . 133%) - ?133%)
TY10L 8, KNV 2% 0v s3s10y 19yip “‘s81ax 8, HOY B nv 8as10§ 13yl °s81ax 8, HNY S,y sasao  13y20 *981ax
25007 ANIDIAIH AD0LS Xod AITD F1LIve
‘jIed [PIOUTA014d SITIH 6891dA) uj suoyjlejdo0see xu0umrw°ﬁms 281Y3 a3yl uy spojiad snoyaea 103 sajex Buyyd0318 BTIIBR) “*g°Zz elqel

g

,_
:
3

¥



&
-+ : : : [ ~—

comparative  ketween "~ a¢sociations rnor “between periods of
G I . L2 e :

ﬁime;” However, for. the'fhréelyears of relatively accurate
'frecords {1965, 1¢©77, 1S78) the average Animal Unit Month'é

used Fper year was 12,407, with variations of 146% Letween

the bighest and lowest years. Medicine Lcdge Stock
Association Fad the highest average numbers (4,455 AUM's) ,
then battle. Creekgxs-h. (4,352 AUM's) and lastly Fox S.A.

(3,u§s AUM's), but the cider varied from year to year;‘
. - .

ue

For the years in which there are records, Pattle Creek

S.A. bas-the greatest fluctuations in numters (l48% in AUMS

.frcm trke higlkest to lcwest years), then Medicire PFat S.A.

A

(116%) with Pattle Creek showing little variation(at 104%).
A <
There. seems to  be nc cbservea®®e trend ir terms of

increasing cr decreasing rumbers over these_years on records

‘and wost likely this situation has Tremained relatively

constart sirce at zleasf4 1920. Fluctuations are fprobably

caused by such external ccntrols as eConpﬁics (i.é. rarket
c.iuditiorns and trends). About 4% of -total pafk area is
excluded ftou 7razing (of which one hLalf of this is water

tcdies).
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3.1 Introduction

The adopted apgproach in studying habitaffrtefetepces of .

. : 0 ,
uriqulates has often been to classify an area ipto a number
of  hatitat or vegetation ty;esk(baSed on purely sSuytjective

desigraticcts. or mofe forral EhytoSpciological techniquee)

and then to descrite. the'ahimals' “distribution wlthln these
types, elther by direct census or ty courn'ts of slgu Teft by

the:'anlmal Cther researchers have attempteo to deflne

srecific features cf the environment whlch right lnfluence

e

animal distriktution; <omet1mes the ‘twc’ ap;reaohes are

comtined. ¥ . g . . o

.4‘- . <,

Most .research on elk, hds, ‘been in mountginous areas

where majcr seasonal»novemé&_-,occur (Yashirgten - SQhWartz

and. Mitchell 1945, Wyom;ng - Anderson 1958 Idapo - ralke et

al. 1965, Nontana - K@%gh%{ﬂQ?O Yellowstone Natifnal park -
Craighead 1C72). Hoﬂmver, nonmlgratcry herdgé ~have been

s;udied in Yellovstoﬂ% National pafk (Martinka 1969,

Craighead et al. 1977p, Bldlng Mountaln Natlonal fFark (Blood

1566) and Elk, Island Nat10na1 park (Ca1rn= 1976)..These'

" studies 1nd1cate that dlfferences 1n vegetatiopal types and

D - - —— - — -

2Non-migratory’ herds in this sense means that there are no

traditional mass movements on a seBi~-antuagl basis to
cozpletely different areas; however there mgy be habitat
preference cbanges or occasional mass sovements in upusual
years (Craighead et al. 1977). ~

4g .
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physrognomnes precludec transposlng.harltat ;reference froﬁ
. ohe area tc: another. There. maY be complex ard even =ubtle

differences ‘in env1ronmenta1 Character1st1cs that have -
~‘E\\ofound effects or preference pﬁtterns-

Few researchers bhave actually determined»eeascral elk
usel,oﬁ".various habrtat typec as. most Ieeearch has heen of
‘the observaticnal - type (Stevens 1966 Eustace 1967. Gordon
1968, Mackie )1970,,3Kcmherac “1976) . The difficdltf fofi-

. & »
observirg elk. within fcrest types, for example,'lndlcates

that cbservatlgnal data do not’ feflect actual Use 1eVels on
a compararle basis but severely blases Ookservations t; the
mtre Ccren areas; '
.Ccmparative_'studies of havltatypreferences of elk and
cattle have teen.made ky - Julandet and Jeffery (196“). Blood
25966), Stevens (1966) Eustace (1967), Gordon (1968) Nackle
(1970), Knowles (1975) and kopberac (1976). These - studles
ceveal 1k’ to te more cathollc than cattle in their use of
different hahltats and. env1ronmental features, and to have a.;ﬁ:\g\\\‘
higher Freference for forested»habltat and Steeper slopesf-

3

than cattle. .
In .this:‘erapter hatitat utilfzation of €lk and Catrle

,fs descrlhed both 1n terns of avVajlakle vegetational typec
' 'and of spec1f1c features cf habltat with coﬂ?lderat;on of

annual and regional changes in preferenceS.
oy @ .

o



3.2 Methods

“'3.21 Vegetation Tyres.

The thkeoretical prqglém with an a priori classification

~(sukjective or ~;theruise) ¢f vegetation (hatitat) tyres is

that the features ‘used to «classify the types may not te .

"those features inducing a Lesporse in the anipmal. As well,

classification dnly invqlvés biotic (i.e. flcristic)

paradetgrs,’and almost invaria}ly'ignores abiotic rarareters

(i.eJ slore, aspect, etc.). ek

Ads . well as this genéfal theoretical prortlem, there is

also a specific c¢lassification Frotlem related tc the

phytosociclogical characteristics of the Cyrress Eills (see

.Section Z.€). Many of the dominant Flant species have a

rather vubiquitous distritution,. or at least exhibit

modaiitiés cf distribution from which gradual:changes in
Prcminence éccur- Distincf'demarcatién of vegetational types
cculd re considered meaningless or at least considered to
disregard large ecotcnal afeas.

However, the practical advantage of cl;ssifying habitat

types is that .ccmrarative areal relatiorshirs tc gross

vegetational features can be identified. Definite locales of .

b

preference cr avoidance can te determiped even if the exact

reason for the distrikuticn remains protlematical.

50
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© For ‘fbese teaseﬁs; two habiiat classificatiOnAcyctemc}
were used. First, the broad- scale mapplng unltc teeed on
canopy ccverage ‘and developed by parkc D1v131cn (of Alterta
Eecreatlon,v parks and Wlldllfe) were used. Secondly, the
major forest vegetatlcnal tyres of Newsome and Dix (1968),
wvhich were delirneated ty crdipation technlgues, were used.

Newsonme and Dixux (1968) vegetatiornal types were

distinguished in the field by a reconnaiésance' method
(Frapnklin et al. 1570, Douglas 197U);’Crcwnvcover of each
vascular ‘understory species within 1S m diameter plcté;}fhe
centre of :wbich was tlke same centre point for the fecai'
gfcup micrcrlots) was recoréed hsing.fhe cover elasses ofv
Dauhenmiree (1959i. The zhumher"of, .Elots tctalled S12. In

forested stands, all trees within the circle were counted by

species and diameter at treast height was determined.

Z.2z Hatitat Utilizaticn - General Preferences

-

The -eastern balf of Cyrress Hills Provincial Fark wasq
,cﬂcsen for the establishment of fecal grcup transects., Its
choice wvas Ltased on a May, 1977 reconnaissance cf the area
in whick 84% of all the elk éightings were sighted in this
or€ area. Within this area, the‘View;oint Plateau (see Fig.
3.1 for 1lccation), and éurrounding forested-habitats vas
cﬁqeen as  the concentrated study ared. This area contaihed

33% of the elk sightings,bit was easily accessiltle, it was

well noted fcr common sightings of elk all year lcng, it was
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historical;y widely wused ky oattle and it 1s centrally
looated in the Fark. Approx1mately one~half of the transect=
were locategd in-thle concentrated ,area and one half lccated

throughcut the rest of the eastern part of the park.

Seascnal ‘hatitat utilization by\>elk and cattle was

‘determined "ty quantifying fecal grourings within 15 p2
circular g[lcts Spaced at 30 m intervals alcng stnaioht line
transects. | .
Cnoice' of plot size -ang distance letween plgf?”was
based on’ various reviews - and studies and considered the
efficiency end reduced tltiases of small plcts (Neff 1968),
predicted consietency of results (Smxth 1960), tlme srent inp
travelling ang locating the dlfferent Flcts (Cairns 197s,
. Salten 1578), and the gro<s areal Characteristics cf Elant
ccmmunities *in  the Cypresc "Hills (Gimharzevsky 1655) .
Iransects 'were chosen to run"diagonally across drainages
(Fotinette et al. 1958). The iength of trapsects was based
on the average distance ftom’the'gréssland Eenches to the
valley tLottcrs (i-e. atout 900 m) . Thirfy transects were
estaklished - <sixteen in the Viewpoint Plateau area were
lccated by a Stratified random method; fourteen in the-rest
of the eastern Park area were subjectively lccated from
aerial Fhctograrhs. The transects.and Flots were permanentiy
establisned‘ ty a centre-pcint spike projeoting abcut 5 c¢n

from the g:ound surface. The plot boundary was dellneated at

each visit by the use of a looped ‘rope of approprlate radial-

A
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‘1ength (2.18 m). Although a pellet grouping - (for elk)

usﬁélly ccnsists of -4 minimum of 30 pellets (Smith 1964), 5

pellets were corsidered a grouping &r this study (since the
intert waé not to determine ahéolufe nurbers of animals but

orly relative distritutions). In 1978, 4 additional flots

were censused for every one that was visited iz 1977. These

four were 1located aroqnd-tpe original plot and all 5 wé;e
_ wi{hic“a-;s r diameter circle. Theréfore, in 1977, 912 fplots
were_exéﬁined and inA1978 this increased tc Q,§60. These two
Cchanges greatly increased the nurbers of fecgl grcppihgs
courted and enharced the ptedicfability cf the sulsequent
models used tc aralyze the data.

These trarsects énd plots_uere'visited twice rer year
ip 1877 and 1978 - '6nce in‘June to determine winter and
sfring use3 and once in August to determine summer use. To

prevent reccunting on suhsequent'ﬁutveys, feces initially

ncted were either removed from ‘the plct or marked with

flourescent paint (Kufield 19€8). Informaticr on fall
. - “ i .
preferences was oktained during the 1978 June census of the

Viewpoint ,Plateau transects because all elk had aprarently
left thié area Ly December, 1977.4 Theiefore all Fellets

located had to have teen dropped Letween August 30 and

3y [

Decemter 1, 1977.

i -

-

. ——— . —

3 The distincticn was Lased on the arorrhcus nature of

spring droppings. *© , , .
*This was tased on local staff rerorts.
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Env1rcnmental descriptions were recorded in conjunctlon
with . fecal 1nformat10n ard included both abiotic and Fiotic

parameters (Arrendix E).

3.23 Hatltat Utlllzatlcn - Begionai Preferences and
Annual Charges

Srring/sunmmer regional preferences anrd arrnual cbadges
were défermined by systematic drive count ctservaticns of
-Icst cpen areas of the park from May 'S to Auguct 30, 197¢
ard for- a few selected pEIlOdS in 1977. All otservations
were conducted ‘during‘ a three_iour period at sunrise and
.3unset (Vackie 1976). mturiﬁg edery two week perlod all
areas were V1°1ted five times of vhlch two were in the early
mornlng. |

informaticr on regicnal freferercés and annual changes
was alsc ottained )hy comparing the transect/plot data
bdtween the Viewpoint Plateaud(intensively studied) and the
1rest of the study area (extensively Studied) in 1977 and in
1976 for kott the spring/summér and the .fall/ wirter
periods. | :

Since «cattle are not in the study area in fall/vinter,
general trends in regicnal rreferences during fdll/winter
wvere determined «cnly fcr elk. Earlier .reports and past
aerial surveys were reviewed. More specific lnformatlon vas

ottalned in the 1977/78 winter bty relating sncw meacureménte

tc elk dlctrlbutlon trends. Two areas were chosen for the



>

~ snow measurements and these measurements were taken on

Fetruary 4 to March 5, 1978 - ore on the viewpoint plateau

where there were no reported “elk in that winter and the

other in the Reesor Hills where a,éreat majority of the elk

. * . .
srent the winter._.Eoth snow depth and crusting measurements

were taken. Basic spatial prefererces were determined Ly

peilet grcup transects, located in tke genéral area which

had bteen consistently and heavily utilized Ly wirtering elk.

These transects were censused from HMay 20 to Jure 10, 1S78.

All winter pellet grovgs féund within 1.5 /o cn either side
of the ctﬁfrver as he walked along belt line trarnsects were

recorded. Distance from %@;vknown starting point also was

recorded and a distinction was made LetweerlL recent pellet-

groupings (thcse depqsited 1977/78) and old rellet groufgings
(i.e. those deposited in [revious wirters). Thié;distinction
was based”latgely on decomposition differences reflected in
colour and flaking.

The data from theée transects were examined in
ﬂcenjunction with vtopographic énd vegetative physiognomic
chatacterisﬁics (ottained ffém topographic. mars and_aif
photos) in the general area iﬁ order to delineate: (a) an
elk wirnter range fcr the 1972/78 wirter. The southern
bcundaty cf the rande used by elk "was determined . Ly
restrictive snow depths. The eastern and western boundaries
were deterrined by topcgraphic corstrairts, :oadways and

other human - -disturtance. = The northern boundary was

N
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determined ty subjecting the pellet grouping data (cn those
north-south criented transects ;ﬁtside the fark kourndary) to

. , C . /
linear regression. That polnt at which the number of elk
‘- ;

pellets egquals zero.is the Dorthern distarce tkat elk moved

frecm the park Ecundary (Appendii.A);j(t) areas withir this-

overall range which cortained diffeqent densities of Fellet

grourings.

3.24 Effects of Human Eisturbance-%afilk Faritat
Selection | . _ T -
Durlng systematlc drlve counts it was apparert early inp
the study that: k )

(a) fewer elk . were sighted or vweekerds (Saturdays and

Sundays) versus weekdays. There was al=o an irverse relatlon,

to the amount ¢f tcurist trafflc. )
(t) wher elk vere dlsturbed on - open grasslard Lench areas
arnd they rar to seek cover, they rcst oftern exited from the
tench via numerous small Coulees.

The extent to which traffic affected elk Eresence on
~the ofen grassland . tench areas Hasvexamined on the nertb

side. of the Viewpoint flateau (seé Fig. 3.1 fcr location).

This area was chosen recause cattle were for the most part,

atsent and because this tench had a major raved rcad runniﬁg'

through it.
Fourteen coulees were chosen at various distances frecnm

the road (Fig. 3.26) and a 2 m length of fine sand was
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-(N,’
deposited in 1he bctton of each coulee {often Oy 4 well-vorn
traii). The sand was‘supcthed over and'xeviﬁit¢d every 24
hours lfcr“ or€ week each <in July of 1577 anq 1%78. Cn each
visit, the rumbers of elk tracks were Couynt ¢4 ¥nd the sand

oy

‘resroothed. The numbers of tracks counteg on uﬁﬁkdays at

various distarces from the road were cchrareq Y9 the numter

counted cn weekends.

t

» .
+ 1

3.25 Data Analysis _ ' ’ g
Ervironnmental descriptcrs recorded in cQpilyction with
examinaticn of  transect Fflots for cattle My elk fecal
grourings provided 912 - reccrds of independNfy variables
deégtiki%é total léte €fpring, summer and eax}y gallnuse Ly
cattlé and <sfring, summer (1977 énd 1978), fali (1577 and
fall/winter (1976—77) use Lty elk. Sincelthe Xfty1ll size 6f
the [lots reduced hiases"in térms of'locativg fetal Files
(Neff 19€8, Smitg 1569) and sicce the‘fcggﬁQﬂvy of their
‘re-examinatior (in’Jﬁte and August of 1577 and 1978)zreduced
tiases in terms of differential taféélbf da¢d4, atundance
data was used for many cglculatiors.

w

. A ) .
To the extent that fecal groups are reliapl¢ indicators

of spatial distribytion, atupdances of elk apnd Jdyttle fecal_

grourings cn transect frlcts were used as measur®4 of spatial ~

and . habitat cccupancy Lty these ungulétes. Stac® qnd habitat
resources were aifferentiatéd on the . basis ¢} land unit

. . -
size: hatitat refers tc gross cover tyﬁéékﬁgkvegetation

’
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associations wtile sratial resoutce f%fers‘to tfansect Elotse
within these larger wupits. Thls Qiffefentiation is made
because urgulate select1v1ty may dlff%r substantially from a
macro to micro scale (Anthony a2d Smith 1977)- Degree of
specigliéation (Huribert's "patébipessﬂ;"equaticn. 23),
intrasrecific crowding (Hurlbextts equation <0) and
distrituticnal uniformi;y ‘(Hurlbsft'g eQuation 28) 'fthe

formulae used are these of Lloyd 1967, as modlfled by

Hurltert 1S78) were nsed to evaluate Spatlal characterlst1c=

of e€ach ungulate. Cegree of Qelect}\rlgy, or spic1a112atlon

indicates the probaolllty cf intrag Sfyific enccunter .or the
Frobakility of two indiviquals &f the sane SFecies
attempting tc utilize the sale spac® (plot) over the'length
of the Study. Values range from 1,00 (cr 0%) or greater.
Intrasrecific crowdiné is the nme;an Yensity of individuals
(fecal files) of the Sahe species covﬁronticg ar.individual
ard values ‘range from 0 to gréatef than 0. Distritutional
uriformity values range ffom 0 tg 1.0 - a valﬁé of 1.0
indicates a perfectly unifcrm -distyifution, the lcwer the
vaiue, the nmore «clumped the distriblgion (formulae are in
Aprendix D). The indices of sSpatiy} Cparacteristics sﬁbuld
.be treated ‘as single measurelents fatner than as estimates
of populétlcn Faramet r§§z for llbtlv is kncwn alout the
statlstlcal distribution cf these mea%ﬂyements and Flot size
wculd vary their vajues. ' HOwever, yimce plot size ang

numbers were consistent for all spefiys, the values shoulgd

Y \
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ke ccmparativeiy ﬁycura;e among specxes. All ipndices were
evaluated cn fecay ¢{oup1ng< found in all 3§ Licrorlots

Cccurreénces ¢ Yecal o LoRVE of were.téghlated oh the basis
of canory Cover (%xpes and vegetatior association types.
Exrected distribuiist were calchlated en tte tésis of
availability of Qﬁ&h tyre, and -compared to Ctserved
distritution using §hi—sguare:‘_x2 = (0 - E)2/F where O =
number of fecal f{lgs ir hatitat type, E = nunter cf ploté
sampled in habitst type / tctal number of plots'Sam;led x
~ total numter.of o), piles. <1gn1f1cant dlfferencec in use
Of habitat tyres wgt# assumed to indicate highly faVCured or
avoided. Ihe stf%ﬂyth of prefererce or av01dance was
deferﬁingd -hy~an a¥f\n1ty 1rdex whlch was calculated\}y the
percaﬁt of fecal R{les in that type divided Ly ‘tre Percent
- of transect- plctg in that type. An index cf 1.0 suggests
utilizétibn equal yq ;vailatility, larger numbers imply
Preference ' for ang gwﬁlier ones avoidance.of theArarticular
tyre. | | i

ReSponee to endltgnmental var1ab1e= was first evaluated
ky chl-cguare Eg&auge the number of categories of each
indgpendent Variak)y was spall (<9) it was fossitle to
calcﬁlate cenfidengs yhtervals on eaqh Categcry (Neu et'ai.
197u)ﬁ and:'thus dqtﬁyhine- the statistical signific;nce of
preferenée ®L avajVM\ce. Distribution of fecal groups was

also evaluated vith}\ the context of a pultivariate model

using MultipleJclas%j{;cation Analysis (MCA) (Andrews et al.

w .
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1967). Ths fvstrictiéé cf non%inié:éctidn.cf the inderendent
jariahleg‘ yecessitatea ;reduétionA of the. nunter of
independQﬂ\ variatles, resulting in | utilizatiop - of
vlprelimin§f§ YHAID analyses (Morgar andvnessengey l§7jjfﬁsing

abundance dyta' as dependent variables. THAID outputs "a

“;ubset of Fredictors . and possitle interactions

(non-addify'gties) which [frcvide an explaratory mcdel for
the partjxlyar variakle chosen" (University of Michigan

'1973).  fyfyd on the THAIL aralysis, reduced sets ' of
é 7 . B .

, . .
predictox yariartles were chosen for irput into MCA.

Individuq} JCA runs were ccnducted usi&%'total cattle fecal.

. Lo > ,
grours AafN ¢all/winter, spring/sunmer, sprirg, summéﬁf fall
, ) o

and cunutytyve seasonal elk pellet groups, all based on
aktundance d;ta. The eta? statistic is the ore-way analysis

cf vatigfige coefficient indicating the trivariate

relatjonsfyF (explained variance) Letween, the dependéqt

variakle #ud each fredictor van{able. The betaz’statistic)is

an expexfyPytal statistic indicating the predictive power

(explained yariance ' of each  jndependent variaktle while
controllify for ‘all cthers). MCA is a technique' for
examiring type interrelaticnsﬂips tetweern several predictor
variatleglkavd a dependent variable. Ihe;sﬁatistics prin%ed

ty " the ft°9;pm show how each.  predictcr relates to the

dependeht vgriakle, both before andvafter'ddjﬁsting far the

effects (g others predicters and how all the predictors

consigdersd tsgether relate to the dependent variatle.

»
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. 3.3 ratterns of Cattlg Hatitat Utilization

3.31 General Paf%erns

Cattle made .at least some use cf all gross vegetation

associations and all vcanopy cover types. Fecal groups

representing the May tCICctober grazing seascn-defcsition
occurred cn 3€% cf the fecal group Flots. The protabilify of
1ntra=pec1f1c ercounter or the probablllty of tvwo incdividual

cows -attemfpting to utilize the sare Flot over the lergtb of

" the study was 289% higher than it would have beep if cattle

were the perfect generallst (degree of selectivity, Tatle

3.1). Cr the aﬁerage a ccw would haVe'fouhd itself with 4.0¢8

other cows ir any cne flot it was. in.
. e - ’ ‘ N .
Sign .occurred nmcre frequerntly thar expected in four

canopy cover types - all with no 'or very light. tree cover.

These "four cover types occurred in 35% of the total numltes

of rlots examiped but contalned 601 of’ the total fecal rpiles
vlth the grasslands areas contalnlng Su¥ of all the fecal

plles (Iahle 3.2). Sign cccurred on con51deratly fewer plot=

»

than expecteq in 4 canory cover types which Wwere, in

decreasing crder of avoidance, mixed forest, closed canopy
( : A

conifer, dense r[rine and deciduous forest. Freguency of
‘ L A

occurrence of 'sign within the coniferous forest ‘type was

atout the sare - ds exrected from their distribution %ithin‘

the study area. .
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Table 3.1

(See Appendix D for equations)

Species andf : ﬁegree of 'Intraspebific DistributiOﬁal.

Season Selectivity . Crowding Uniformity

Total Cattles 3.89' 4,08% .21°

Total Elk* . 2.15 3.49 .36

Fall—Wlnter ElPs 2.78 1.79 .23

Spring-Summer E1k* 2.39 1.61 .26

Spring Elki%/ 2.41 .65 .lﬁf

Summer E1k* 2.66 1.12 .20

Fall E1k® 7.67 2.95 .03
—f;’h\/—\

Spatial distribution characteristics of elk and cattle.

<

t The probability of 2 individuals ut11121ng the same slte over the
length of 'the study is.289% (389 - 100%) higher than it would he i€

cattle were the perfect generallst

2 An 1ndividu&1twould have found that there had been 4.08 other

1ndividuals in that same site Bver the length of .the study:

3 If cattle were distributed uniformly they would have a value of 1 0

the lower the value the more clumped the distribution.

A

4 Combined 2 years data.

5 Fall-winter of " 1976~77.

¢ Fall of 1977.

A
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Table 3.2 Distribution of fecal groups of cattle!by hanony cover tvpe.

(see Appendix A for locations of cover types).

'3

,Canoby‘Cover Type % of Sampled % of Fecal Groups Affinity
o plots in - in plots within Index
Cover type various Canopy cover
(n=912) type (n=952)1 . .
1. Grassland, '1/3 26.0 544 : 2.133
of area in tree ' ‘
cover _ .
2. 30-50% deciduous - 1.9 o 4.2 2.2+ 7
or “toniferous : v
cover ,
3. 50-75% deciduous 0.8 e 2.1 2.6+
or coniferous ) . N
cover
4. Fairly continuous 6.6 . £8.4 » . 1.3+

cover with -

frequent openings

5. Deciduous forest - 12.0 8.2 -
with or without
scattered conifer

6. Mixed forest 21.3 4.1 ' L2~

7. Coniferous forest 12.2 ' 12.3  ~ 1.0
with or without : - '
scattered deciduous

8. Closed canopy 12.8 3.2 . .
conifer : - ' C

9. Dense pine - old - 6.4 3.2 : .5-
byrn ) o
. _ P A

Total %~ 1100 100.1
1 Combined,1977-78, - : . .
©

2 An index of 1.0 suggests utilization equal to availability, larger
"numbers inply preference for and smaller  ones avoidance of the'
particular tover type. _ '

3*§hi-square tests were: performed on the. data sef\on the null hypothesis
that’ observed distribution - expected distribution (p .05)

s

(+ = fecal groupings occur more frequently than expected; - = fecal
groupings occur less frequently than expected no sign = fecal
groupings occur as frequently as expected or category too small for-

”calculation of confidence limits).

TN
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Fa,

[y
These disrrihution patterns are defired further by
considering the vegetation associaticns (lable 3.3). The

five preferred associaticr types‘occupied 30.3% of the total

+area - and contained' 64% of the total fecal riles, with two-

areas =~ grassland btench and shrubland ocoupying 21% of the
‘total area and containing 47% of the total fecal riles. Not
all orern .areas vwere preferred, as was implied Lty tge canopy
cover tyges,  tut grassland non<bench areas received
utilizatior egqual to availakility. But there were no open
areas that were avoided. ’Ncée'of the forested tyres vere

preferred, 'with the_exception,df parkland types, which were

irrediately adjacent +tc the dpen'grassland areas. Wetlangd-

areas ccntaining a spruce canooy alsc vere rreferred; these
areas comronly .cccurred ~in valley Lkottorms shich had.small
streans. |
ohi-SQuate tests were Tferformed on ‘the data to test
preference cr avoidance of vaﬁiouc enVironnertal features.

'Sign occurrea more frequertly than expected on plcts with nc

tree cover, whethel conlfercus o dec1duou vith no shrur.

cover, or if th was shrulb coyer, there was a preferencev

*

for those flots contalrlng ‘rose (Rosa SPpp-.) ard/or cpruce

(Bicea: g;ggég) of shrub size; for fa1rly heavy grass cover

-

_of al ost ,any =pecies' for a relatrvely llght tc medlum'

apouct of grassland duff; for ;lots contalnzng any amount of‘

’

shrutky .ccnguefo;; (29$§23i11§ :;g;;gg§g) covergf fer no =

forest deadfall; for ~grassland areas a}_any_distarde from

- J

gt
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Table 3. 3 bDistribution of fecal groupings of cattle by vegetation

%ssociations (partly after Newsome and Dix, 1968).

Vegetetion 7 of Sampled' % of Fecal Groups ‘Affinity-

Association plots in cover in plots within , Index
type various associations '
(n=912) . (n=952)

Parklands .
Pine 0.5 5 .9
Pine Aspen 1.5 5.3 3.%°
Aspen 4,1 5 1.3+

Slopes v : : :
Pine ’ , 15.4 7.0 5=
Pine Aspen - 8.7 5.5 . .6-
Aspen Pine 6.0 5.8 1.0
Aspen 6.6 246 La-
Aspen_ Sprq3 7.3 1.3 2=
Spruce Aspen 9.7 3.8 b=
Pine Spruce ) 5.0 1.9 -
Spruce Pine 2.8 .1 ~0.0- ]

Wetlands - T R ’ ’
Spruce ' 4.1 5.8 ¢ 1.4%
Poplar 0.1 .2, ) 1.9

Open Areas-. . : :
Grassland Bench 15.4 40.1 2.6+
Grassland non-bench 7.3 7.3 1.0

" 'Shrubland 5.2 7.1 1.4+

Total % 100 ©99.8

1 Combined 1977-78. . A ‘

2 An index of 1.0 suggests utilization equal to availability, larger
numbersbimply preference fbr.and-smaller ones avoidance of ;hé-A_
particular cover type. . v _ .

é Chi- square tedks were .performed on the data set on the null hypothesis
that’ observed distribution = expected’ distribution (p .05) (+ = facal
groupings occur mere frequently than expected -_-‘fecal groupings
occur less frequently than.expected } no sign‘- fec31.groupings"OCCur \.
as frequently as expeco,d or category too small. for calculation of

confidence 1imits.
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. Y : .
cover; and fcr véry slight to no slope. Under-utilized

environmental features were -any amount of tree cover, but

particularly coniferous cover; very heavy skrub cover and

esreially 1light grass ccver or exrremely heavy grass cover

~especially dcminated Ly Calamagrostls SPP.; heavy amcunts of

grassland duff; almost any amount of forest deadfall; nore
than 21 metres frcm grassland habitats; slopes over 10° ang
rorth facirg slopes (Takle 3.4);

A reduced set of ervironmental features accounted for

44¥ ‘of the variation 'in.feqal groUp numters found on the

Flots (generalized R2 ;1p-
X - P o &

accounted individually more éﬁar 12% of thls varlatlon

(eta? 'values,‘-Tablg 3.4); these were, in: descendlng Grder¢

amcunt of grasS1éhd duff, aspect, amount ‘cf Botentl_;a“

fruticosa. cover;- first major .(dominaﬁt) " shrukt species,

| — o ot

amcﬁnt_ of ,forest‘ deadfall, first and seécnd majcr grass

species, tree cover and distance to grassland hatitats.

Neither amount of shrut ccver, ‘the seéond major’shrub

species, arcunt of grass cover, density of'fcrest_understory

or slore explained much of the variation.

The relative imrportance of the 9 rwost dioportant
'variatles, when all ot her varlahles were "held ccnetant"

vere, in deecendlng order, flrst major grass spec1es, forest'

deadfall, atount .of vgraseland- duff cover cf Bgsgggillg

fruticosa, tree cover, second major grass species, dlstance'

,Q).'Of the 14 varlahles, 9

67
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veré kept. -

positive associations with a medium amount of tree cover,

ncne - to light  amount of shrub cover of Shepherdia

capadensis, <Syprhoricarres altus, Amelapchier alnifolia, no

Al v . . 4 .
gras% cover, ¢r grass cover of Calamagrostis spr., a mediun

; | K : I
or 'heavy .amount of fcrest understory, a light amount of

grassland duff, a mediunm amount of Potentilla fruticosa,

either cn the grassland or more than 200 m away, a slight‘or

v

LC 51:§F and ¢a south facing aspect. There were strong

negative associations with an atserce of tree cover, heavy

shrub .cover, all grass srecies excert gglggggggstiS‘spp.;,

-_——— -—— =

except when §§;£g' spp., Kceleria cristata ot [estuca spp-
~ ’ . ) .
ve®® the seccnd majer grass species, light amounts of forest

understorj; heavy grassléndv‘duff, almost any amcunt of

deadfall, 21-100 m from grassland communities, Slopes over

10° and ncrth 4nd west‘facihg slopes; There appeared tc be a

[

°

dichotomous - preference for features associated both with'

grassland and forest habitats.

“ o .

{

~

3.32 Anpual acd Regional Patterns

Cattle animal unit months$ differed on an annual basis

‘tut have Fprobably: been within the 10,000 to 17,000 range

since -at ieést"1920' (Section 2.7). It is_pnly&§incé 1977
that. -accurate records cf numhers‘bf cattle within the park

- . ‘ r :
SCne anipal wupit month (AUM) consumes 454 kg cf forage per

month and is eguivalent tc one cow with calf (Heady 1975).

1



In 1577 there were 15,256 AUM's and §n 1978 there were
10,431 AUNM's in the ©fpark (Fig. 3.2). This implies that

dramatic charnges in nunkers occurred on ar gtnna&\f?sis.
) (

These cattle were- distribute% mainly witklin three stock

Associatidns, Medicine lcdge Stock Association,'iattle Creek

" Stock ksscciation arwd Fcx Stock Associaticr (locations are

on Fig. 3. 3).~The<e three stcck associations had allotmenfs

>

of 14 u8“ AUMY s dlctrlhuted over 88% of the erntire rark. Ir

additicn, there are altout 595 AUM'S allotted to various
individuals cver 3% of the park area, Figures 3.4 and 3.5
shéw thé_.1977 and 1678 Stocking' rates within the three
associations. “

. Blthcugh all associations had a decline ip RUM's fron
1977 to 1576, Pattle Creek Stock Associaticn had the
gréatest decrease. - 1978_ﬂumters ﬁefé orly Sf% of fhe 1977
numbers whilg the other tvo»aSsociations had cver/73% of the
16577 values.' . As uell as lower numbers in 197&, there was
alsd aArecuced length of grazing seasop. In 1977}Tthe first

[N

two. weeks ct ﬁé{ received\ 45 AUM's of use in t@# Medicine

‘Ibdgg Stcck asscc1a¢10n, vhlle ic 1978 there was ro use. In

| 1977, the first two ugeks of Cctohe: received 749 AUM'S in

N
.

the Pattle Creek‘@tock issocihtioﬁ and 443 R2UM's in the Fox

Stock Asscciation Lut in\\1978 the values were 0 and 96, .
recpectlvely. There. was a c;k51stent temporary- decrease fn

cattla nunher= in the parflln mld July, Hhen zany cattle

were removed for breedzng purroses lrlgs. 3.4, 3. u 3.5).

11

[P SUW NPT RPe - DR SRR



72

~

b Y

“

"8L6T PuUw (/6T ujl ®aie .Av:.um Y3 ug u:u,:oa ITun Tewjue ay33je) 2'c @an8yy
o
a1 i B iday Aoy dayy
St 0¢ L1 1€ 1 it St o€ 1€ (18
-
J 4oor
’ Joos
LEYOL momny 1ney gsg
9STSL mr.mny (n8y zz61 .
\‘ =joozi

qoo0e¢c

l 000y

...l.:l.l..LJlr!.‘..li..o‘.l.n..n:i.,l;. .

nen - jewjey

(<]



73

Saskatachewan

-—

Ajberta

*SUOTIIBTD0SSE D018

4 . . N J.. . B
R e LRI e
. N T B e e . Ly e s e VB ¢ e e e o m e op
: : T : .
N

~—

aolew s21y3 ayl jo SuoTjedool Juimoys eaie >v=umaw:u jo mmx‘ £°¢ 3an81g _

soswoiy .

{oieia0ss)
uIpay |

| /wvoﬂ\_m




74

. : . : . o " SUOTJIBID0SSE
12038 20few 23243 2u3 UTYITA eoae Apnas 2yl uT SNV 2P IS £/61 y g @andTd -

1890030 1squaides 1sndny : Ajnp sunp Aoy
sl ot i It ] Ic S .0 sl 1€ Sl
LI T 1 T L T T L S =
. v ’
- : :
i
v8/E = ) ) ) * xoy 1 J4ooz
’ — : '
1929 = . ; . %9919 ajiieg ’ '
I1ZS ® S.ANY [810] UOLIEI088Y, Y3015 aBpo BUIDIPEN - - !
: . I door
-t i
I .- =4009
JU |
1 N
i —
. _ ]
, xoy 1 \Ik <4oos
— — — ﬁ .le
ra /'lu —_—— — hl L -
A
I — 0001,
! 1
! 1
Iy K ..
1 \ ! ] oozl
k -
I L | ] .
[} 1 '
' 4 ' r !
‘o __ ,.M: "y h N !
- .
1 - _ , J ueg " .r_ . -~ <Joox
—I—L ] ] :
k. T
Y B
, aBpo suidipan—p! !
-
Al .
.lﬂ.”f
- g
L IR ~

_suup - [ewiuy |




92035 10lew 291y3 m:u.cwc.ﬁz Bo1e 4pn3s ayj ug S WV 373380 86T 'S°¢€ uu.:mfm..

h ’ ‘. X B /V,

e

"SuoT3erdosse

. . - - 3 '
18qo33g . ioquaydag i ~18nBny Ajnp sunp . Aoy
St ot St it §l e <1 of St st
W2 T T T 1§ T T L{ r' B
' _ 8 . . '
] ' M -
' - v .
t _ AN ' .
- - . . R . X0 .
._ _ oONN. . : .g . 400z
' 08SC = . . . . 10053 spneg o
" _ - Se0Y ' = s. NNV TN TEI T 10ig 06poy suiapey
] ~ : . ’
" _ 4007
' g
- —,
X v - : 1
' STy eed D qco9 »
i _ xoy v TTT, — 5
] | ! « . ' \ o I\M.
| 15y 1 -
I L | s
' M - 4oog &
- .
" [ = JJ N '
[ -4 '
s E R # ' r
[ ] ) ]
w 19013 0y)18g _l. . ' 4oooi
’ 1
N v }
_ #Bpoy QUIDIY ey -- l;.l :
. ; IR : .
. , A I Joozi
-t . :
2t
: &
S . . , ' . : . . N OOV—
-~
S v
¥



Annual - directicn cf résporsée to various canopy cover

tyres changed very little from.1977 to 1978 (Table 3.5).

-

There =~ was only cne Offcsing response from one year to the’

next in all 9 types. The coniferous iorest'with or without

scattered

expected‘ 1977 and was preferred more cften than expected in

1578. Of -the various vegetatlon ascoc1atlon= shrutlands

were rreferred mcre than expected in 1977 and avcided more

than expectéd in 1978. Feglonal changes in pre@g;ences/ﬁere

- very winimal, at 1least in the reglon_belng‘considered in

' Tatle 3.6. . L

¢
3.4 Patterns of Elk Hahltat Utlllzatlon

Cumulat;ye (multl-seascn) dlstrlbutlon of elk provrdesi

aqekgenegalized | taokgrcund cf enV1rcnmenta1 preferences“

against ,which seasonal’ patterns ‘can be con51dered..Four
: . ‘ .

seasonal units were dellmlted as: sprlng (Aprll - Hay),

,sﬂmmer (June - August), fall 1977 (September - NOVemEer) and’

K wanterv 19/6 77 (Decemher - Harch). These un1ts are somewhat

- arkitrary - and although 'scmewhat- relatatle- to -certalr

phenologdcal' everts ,(spring ‘-:‘Beginning9 of green-up and

. - Yl L LA

‘ggsappearance of snou-“summer - cattle 1n park and heavy.‘

! &
“tourist traffic; fall - cattle removed great *reduction in .-

tourist traffic'fand_ breedlng season of elk~'u1nter - no

cattle, maxirum snowﬁfover and minipunm forage availatllzty),

]rthese’.events may - change annually andrsoletlnes_profoundly,~

. deciducus tyre ‘was avoided more often than

‘76

-



Table 3._5f'Direction of response: annual’ and regional preferences

4

of cattle by various canopy cover types

' ganopy Cover Type * Overall Direction Annual . Direction Regional .
= : ’ of Response (2 years  of Response - Direction of ..
. , and all areas)3 ’ 1977 1978 Response!
1. Grassland, 1/3 A2 @S LT 4L7) .
of area in tree ’ . . : o . ’
- cover . . _
© 2. 30-50% deciduous +(2.2) +(3.0)  0(1.3) 0(0)
. or. coniferous A ' . .
cover . - . . _ ' : -
3. 50-75% deciduous +(2.6) . 0(2.0) . "+(3.0) +(2.5)
or coniferous co v : '
" cover ' ' : S e . - . .o
4. Fairly continuous  +(1.3) . 0(0.7)  +(1.8)  +(1.3) T
- cover with - - : @ 4 - N : I ‘
frequent openings S I U o ’ ’ - '
5. Deciduous forest -7y (08 -(0.7) ~(0.5)
with or without . o L ) . : .
. scattered conifer S e e ‘ . . 3 )
6. Mixed forest C=(0.3) -(0.2)
7. ConiferogS“foreSt‘ S +(1.5) +(1.9) ;
with or without, .-. o o :
" . . o ! . e
. -¥(OL2), -(0.3) ) -3Q.2) . :
e | o : ‘ o s
-(0.6)  -(0.3) . 0(0) P
. ) . ' . 1
B | ~
N 7 !
. ‘ e
; i is based on transects 1- 17, all of which were loca ed on or
". adJacent to the - Viewpoint Plateau (see Fig 3. 1 for loc tions)
3’>2_Based on. chi-square tests of the Various data sets on the null '
"‘rhypothesis that observed distribution = expected distfibution (p 05) ‘ ii
~(+ = fecal groupings occur more frequently than eXpeﬁted - fecal }
,groupings occur less frequently than expected 0 = fecal groupings .
occur as frequently as expeéted or category too sgall for calculation it

of confidence limits. . . ', : ;'l o f : f"

.3 Taken from Table 3.3/ (Affinity.indEQ).'




i
e

. Table 36 Direction of response:’

of cattle' for various vegetation associations qi

annual and regional preferences"

2)

4

" "{"Based on chi-square tests of ‘the various data sets on the, null,

:"hypothesis that observed distribution = expected distribution (p <05)
‘(+ = fecal groupings occur: more frequently than expected;

.'groupings occur- less frequently than expected 0 = fecal groupingsv'

- - fecal

78"

... Vegetation , Overall Direction Annual Direction_§: Reg&onal
~ Association ’of Response (2 “of Response Direction
T o iyears and all , of
. jareat)? 1977, 1978. Response®
Parklands 1 ‘.-» : S ' ro
" Pine o 0%0..9) 0(1.0) 0(0.8). 0(0 9y
‘ Pine Aspén - ~1.  +(3.5) +(1.9) 1 +(5.0) - Y% (4.0) .-
"Aspen:, . E- 1 ¢ 9% )] 0(0:8) To4(1.8) (1.7
. Slopes’ - N o S
Pine: . @ '~ % =(0.5) .. . " =(0.4) - =(0.5) - . -(0.5)
- Pine Aspen . C=(06) -(0.4) "0(0.8) . 0(0.8)
"+ .. Aspen Pine - 0(1.0). o =(0.6) - 0(1.3) 0(0.9)

" .Aspen . S =(0J4) . =(0.4) . =(0.3) -(0.1)
Aspen Spruce C=(0.2) ~(0.2). -(0.1) -(0.1) -
Spruce Aspen . =(0.4) -(0.8) - -(0.3) . -=(0:4) .
Pine Spruce L =(0.4) -(0.4) =(0.4) =(0.3):

' Spruce Pine < . -(0.0) 0(0.0) -(0:1) - =(0.0)

'Wetlands' " : L I L S
Spruce , +(1.4) » 0(1.2) - +(1.7)  +(1.5)

‘ POplafE:> ’ £0(1.9) 0(0.0)- . 0(0.0)  -0(1.8)
Open Areas o o . - S e
Grassland Bench. +(2.6) _ - S +(3,0) 0 #(2.5) - +(2.1).

" Grassland non-bench. p@.o) - 0(1.3) ... -(0.6) - 0(0.8) .

" Shrubland +(1.4) +(2. -(h.3) - 0Q.1)

. occur as frequently as expected or category ‘too small for calculation

of confidence limits.

2 Taken from Table 3.3 (Affinity Index)

3,This is ‘based on transects 1= 17, all of which were located on, or

adjacent to the‘ Viewpoint P1&teau (see Fig 3.1 for 1ocations)

el
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"pellet grcup plot

3 u1 Cumulatlve seasonal Use "; iff"di“f;r-eefljl"

'v"rlku_made -at least \some” use of all gross vegetatlon

assoc1at10ns and all cancpy cover« types- Pellets-groupsf

‘

:_representlng all seasons-depcsxtlcn occurred on’ 58% of the'

e

) Thei ;rohablllty orz 1ntraspec1f1c'“enCCnnter"&or”;the“
“_probablllty of two elk 1nd1v1duals attemptlng to ut1112e the
:nsale ~p1ct o;erx\the‘ length of the study was 115’7 hlgher
‘F{(41= lCC%) than _1t would have heen 1f elk were the perfect
-generallst (dégtee of select1v1ty, Table 3 1)._Cn average,‘r:

f._anjfelk- wculd have found that there had heene3 ue: other elk

'i:in__any ;one 2plot“1tvvas locatedgln,-over‘tne-lengthﬂof_the“

.“ . . :

;
Lt -

79

"sion occurred more freguently than expected in two_ L

e"canopy ccverage types - the grassland areas and conlferous

.'cover types cccupled 38% cf the total area tut contalned 56%

o of all elk pellet< (Tatle 3 7).

519& cccurred on conclderably fewer plcts than expected

_ina‘s cancpy ccver types ulth the mlxed forest, dec1duou<-
_foreSt,' ccnt;nuouc' cover wzth frequent open1ng= and dense
"(_pine=l-f old ‘xﬁfnl types heing more important (as’ they

V”respectlvely occupled the greatest aerlal extent)- Frequency ’:

[ )

';cfr'occurrence of s1gn wzthln the closed canopj conlfer type

e

-vforeSt thh or. wlthout scattered dec1duous trees. These two ;‘,:'“
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'—v?C0051deélhg the vegetatlop assoc1at$an& (Table 3. 8)..%£e$

"'?chcve: ddmunated hy 392021292 ,SPP- ;°f* ffsﬁggﬁ Spp' wlth
‘-['fseccndety grass SPGCJGS °£ Aﬂi;BIEQB*SPPTF

:ftype v1th1n the study arga.,A’

aflve, reterred‘ types c_cupled 62% of the total areaa&nd

'a‘expecbgd Agaln dtecsl.duou'= for sts were aVClded hrlesc they

, R o y '_w(_h :
ccntaln d conc;derable amounts ofapine.__gg'~‘iaagty d{‘.; »'{;'~'-‘” s

Cbl*%guare tests uere i
?aprefefgnca Qcﬁ” A

j'tree cvvet or v1th pute pxne tree

'_a~dens1ty, telatLVely 11ght shruh éover of Sptuce, heavy d&ass

Ca -

*"’ifga-ﬁ. Py ,fs;p-, or §1;29ﬁrspp-. & mediumﬁdehSItY Oi iOrGSt

e Ufgf4'%ft U v
Tness dlstrltutlona gatterns are deflned furthe;%by‘%

P

SR » .-;:

.'-/-‘v
“’*comtalned 66% of the total pellet gzouplngc wlth threeéof e A
g - o - [ TN
L4 : o *, ’1‘Uqw;
thosg axeacf_— plne,e‘£1n€ .aspen abd grassland b,ncg -aﬁ S N?i
' ' s §

’ "occupyiﬂg 39% f the area and contalnlng 61? of the to€a1g¢; ;;f'f§ _

”5f'P?11et gtoup1ngs. Not a11 cpen 'areas xwere Freferféﬂ§a°ﬁ'%ﬂ5!7f-;fj

ﬁ‘anor bauCh gra=sland : and =hrublands had fewer .sigf hani cow

BN

-jiexpeeted As well, not a11 conlferous forests were p@pfer:ednTiguﬁj.f_

those cantalhlng much =;ruce‘had less fQCal group;ngq2$barf'*“

4
"’

Vsr of relatlvelﬁ héavy

'c;«,

. '.-\

: !"ﬁ‘\‘
0t~£€§_292 SPP_%

aa afunderﬁtory llght to heavy denszty of grassland qufgflw‘izj;g;,,
a; .:llght to mgdium denslty of.£9t§ 1z in&AQQSQ. a very Ilght .H;;;\
;fl.amountd of forest deadfali;aegaiji on the Qrassdand areas or':7€ia?{zrﬂ
*5P‘bet“e¢%;ﬂ§1<éépd 100 from them or mors than 21 n fghm ¢§§é£"i°f;af}72h
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~;Qdecxducu= ca&”

'%:]Jgrassland dﬁff ab; no Igjggj;llg fru glcoea,}e‘ther none o

”577f°?f*

t“cover, ;f

45'”§ii£héii§£i£§s;*9=pp-. - ilsasnus

i
gras= covgr. 'Q_alamﬁssgﬂ.;i R
(M e AL ! i

'Ef&SPf as the flrst or eecond major grass or«;_glgr;a}cr;§_agg;

the second major grass, ‘heavy forest understfrx, nof:”'”- .

'{medlum amcutts cf forest deadfall, areas Very close to thglfﬁgfffl
7ﬂligrassland fllmore. than 2@& ‘o away from grassland areps,ﬁ o

, steep =lcpe= and north and Hest facxng aspect ‘f;gjgngf”

K reduced set of 1ndividua1 habltat feature= ﬂtcounted

vl‘u

ﬁ‘ ci_ the varlat1cn 1n pellet grou; rumbers found on :gga{mft_{
'}thefl;lotc (generalized 52 Iable 3 9). Cf the 1u var1ables,¢:_ ﬂ _f:,

2 s

Ala}“9’ accounted 1ndiv1dually fcr 5% or-more of thls var1atlon'“?“ff“ﬁ’*'

rﬁffggra,A. cover,"amount o; grassland duff flrst

',1these were, 1n descendlng order‘ aspect, first major shrubng'

"W'. L

*ﬂspecies.-Jsecond major ~shrub79?f1rs;f

ijshruh éover (eta2 values, Table 3.9). Neither distance to

'Q'"grassland cr cover,.second lajor(tree Species nor herb cover»f’igﬁlrh

v

:fqaccounted very much for the@pellet group distrlbutloncnvr,l
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'3fwere, in descending}order,

1herb cover.;‘Ihere'jwere a

”1sllght qr nc slope and llght grass cover.vﬂf9f

representlng =pr1ng/sumner dep051t10n occurred on 28% of thei-kl“lfv

t\,,

'fIhef; relatlve 1mportan *thef-9; most 1mportant

\

varlahles : Hheb ,. all c‘th.er

dlstance to comer, aspect, flrst

o’

"3vmajc:ﬁ (dorlnant) tree;*l hrub COVGI:. f1rst ESUOI grass

Rl

3specxes, ‘slcpe, . rLss c ver,'second major trﬁe spec1es and

=trcng pQSLtrve assoc1at10n= wlth

»wfidlstancet c1cse to cover, vrth sllght cr ne- sIopes cr south‘

T

W'fac1ng 'aepect elther plne tree cover “or no tgees at all,

ueviwlth a very nght =hrut ccver,:wlth ng;ucg cPP-. wlth heavy

A

ggrass cover-f There} uere ¢trong negat1Ve assoc1at10n= Hlth

0

”;Hlth: elther gggtggg spp. or galag_g;g§t;§ spp., wlth.ve&y

_n.v- .,3

*jj‘319255pring)summerjeatterns

fii 3 u21 General Patterns B

Elk made‘flt- least scme use of all canopy cover type=

o

- aﬁdf wall;f'vegetatlan } assoczations durlng the comblned

;rc;sprlng/summer_ perlod (Tahle 3 1 and Table 3 8)~ HoweVer,‘lh .

arlables were "held constant":;”'

'\,.

fydlstances greater than 200 m from cover, north east and west .f -

'3j;aspects, asgen pcplar and-cpruce trees, dense ch‘ruh cover, ;}”

F

86

ssprlmgf .they avoided Egp.lu§ bs] iglﬁ_rg wetlands and 1n Co
.,suﬁmef{: they av01ded 'areas with 50 f 75% dec1dnous or;,j’”

°°n1£er°“5' tfeei COVGQT\T&ltbough both these areas comhxned”““"'

',constltuted <1 0% of all plots- sampled). Pellet groups'*l'b



"] icon1ferou=' fcres

“péiiét group plots;‘ Ihe prchablllty of tvo 1ndLV1dual elk«1xjﬁ;"i
atteuptlng utlllze the sare plot OVer the length of theff #_H
°ﬁ¢1'5t“dY f these tuo seaso:m'= was 139% higher than st vould;f'

ey have: heen lif“ elk ﬂere the perfect generallst (Iable ‘3 1). e

= although the Fr

f:’ﬁafﬁ“e. found t'h__~

"aplotnlt bas located 1n, although there wculd have been twrcegf'.f<z””

[as many 1n sunner as sprlng. ,jj:';m‘~

klth snowmelt and suhseguent sprlng/summer avallahlllty‘

there had been 1 61 other elk in. any oneuh

e

'llty vas: somewhat less 1n sprlng thaa rn'é S

SR summer.”ﬁCh~a > an elk in- the <pr1ng/summer perlod wouldf_'“

1viof many hatltat types,_ preferences i thls period werehi;f

. < ( v
Q;gstrong fcr cr agalnst only on

*over type (Iable 3 7). Cnlyiﬁf’

wlth or ulthout~5cattered decrduoas had(lfgrfs'.

:fyﬁmore pellet grouplngs ‘than expected._ﬂhen the two seasonsj*d

‘?]fAlthomgh the type,izconlferous forest

tafscattered dec1duous 'trses,, contlnued towz‘ve_more pellet?,ff*”

°

':,and open grassland ' hd areas u1th'30 - SO% deciduous orﬁ Ty

?fccnlfercus cover-were avcided xn summe

ithj,Orv'wlthoutﬁ~5ﬂL’J

r,ﬁgwere dlstlnguzshed however, further defzultiors can te made.jﬁy" o

::"'migroupzngs than exFected. mzxed forest was avozdediln cprlngj'Ffé. S

.ouever, grasslandst“ "

"lk‘fand ’conxfercus ﬁnrests contHlned 'he.most pellet grouplngsfﬁt”’w
T The :

. in _sprlng fahd grasslands 'and mlxed forest contaIEEd mostf_~"

‘{fpellet groupxngs 1n sunner. iﬁ,V;a}ﬂuafi7tf5ff

Vs

Ihese dlstrzhution pattergs uere deflned”further hy afﬁi;?f_'"'

u"dt”conszderatlcr of the‘ slant associatlons (Iable,3.8);js;gnf.w:f,f'f

ﬂgoccurred_ nohe frequently than expected 1n u types* pinej7~“



ey
(. .

'forests, both parkland and slope types, p1ne aspen and aspenff{j‘“

plne. Any types that had large quantltles of spruce had lessif PR

pellet group1ngs than' expectéd.;/_ :-_ench gracslands and”F

'shruklands uere‘ also avoxded. When the tuo seascns wereaV?ﬁp}ffff?f

separated there were =trcng preferences for certaln plantff ‘

fjfassoc1atlon=:ﬂi sprlng than in. snmme;, Hlth 9 typee hav1ng°”-

?more> ofiiif: pellet grouplngs than.%xpected 1n SPIZDQ andf?*hﬂ*pfrdf;
3on1y .6 ;iué eummer.g Aspen, aepen spruce and shruhlands had;kg
:Eless than hexpected’ii s;rlng but not 1n sumuer.vAlso,

“ifgrassland bench areas'.were ~preferred ﬂ1n sprlng hut weregfffi?i”

lpne1ther ﬂreferred nor av01ded 1n summer.a,"”
: Fo '

\..'

-ecal- grouplngs_.was also used to test’ i

'n:Atundance 'df“

';fgpreference ~§tr av01dance of 1nd1v1dual features

”5«penv1r'nment ihere were;nct strong preferences elther for or}5a57*

envxronmental'_;eatures.

7}f;groupirg= "o¢curreds‘more freguently than expected on plotsthﬂhdﬁh‘lyf

KN

'1w1th A 119ht am°“nt Plne c?ver,la fa1rly llght shxutfn”dfuf-"'”
: . » ; . ; i
. 7cover espec1ally} h‘ huffalc bed&y (§-§Eb§£§;§ 9 ngdggggsng

{and -<pruce :shrubs. a llght anount of grass cover, a forest;ﬁ5'¥

g grouplngs 'than expecced uere loca ed 1n plot= Hlth eitherf'u
”f‘ndbe j medzum heavy amounts of conifer ccver.ﬂrpruceﬁ.ﬂ,v-uff“

'Lfecover, heavy chrub cover, especxally~of shruhbyﬁcinguefOLI;”ﬁ

;TrCVery 119ht grass cover, seccndaty:g ass. SPeCiéS Of Bgslesia;

a'ér 1o duff on gra=sland habitats . heavy deadfall 21,'_‘,7,
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'~;"ej.50 ;m.vdistant‘,:rom‘fgtassland and more than 200 o from

,_cbver; 'slcpes‘-greater than 200 and north facxng aepects.

Appendix A shows “the » espcnse of elk wlthln cach season.-

-

» Tree” cover domlnated by plne and wlth elther plne cr aspen

.

cas . secondary spec1es becomes much more meortant in summer. _

Grassland featnres bec e less 1mpcrtant rln summer. The
g Eo

'degree 'of~ slope 'and a=pect Vere also less_ 1mportant in

summer- o e L

A reduced set of. 1nd1v1dual env1rcrmental features

T s

.[accounted -fe uu% cf the varlatlzzjfn dlstrlbutlonc of the'

_Mpellet groups (generallzed R2, Ta

R variatles' examlned in the mcdel, seVen accounted for more

-

: than 10' of thls varlatlon. These were, ln descendlng crder,"

T

o)

'ffdamount of grassland duff,v dlstance to COVer, flrst major

Cu

. fgraSS' spec1e57 tree\ijver,,flrst major tree species,'aspect

‘andi'v dlstarce t

characterictlcs' .herb ‘or ‘grass- cover contrlb ted mUCh to
[ : - ) D AN )

hY
h

explalnlng the varlatlon. ";A; \ T
The . relative] importance:sof. the seven mo't lmportant
variables, vhen all - other' varlables vere "he X} conctant"

" were,. in_.descending order' dlstance to cover, &ree cover

"shrubf cover} alount of grassland duff flrst major tree'

species.. acpect and grass cover. . Ihere Here strong posltlve

.

3 10). Cf the fourteen

grassland. Nelther | sl Feu o shrut

_355001at1cn=v "lth a light tree ‘cover, nc shrub COVet or a7

L llght shrvb caver of AxlﬂEhQI.Q.IBQ§ alk § or §hs2hgrdla
E g g§ §, no grass cover or ‘a 11ght cover of ;glgn_g;ostls‘.

R

o )* P L

4

-

91




e e . . . ) .

spp., ne grassland duff or a llght amcunt, more than 200 m

7hfrom grassland hahltats cr if cn the grassland 'W1th1n 200 m‘

of cover, and no aspect cr sloge. Ihere were =trong negatlve

: assoc1at10n= vlth no tree cover or. cover domlnated hy aspen

or.. spruce, heavy chruh ccver cf Rosa, gleagnug ccmmutata or.

—— v — — = ——— —

ggtggtglla g;utlcosa, heavy kerb or grass cover, grass‘cOVer

..ddmrnated ty zg ug or gggg;xrcn, heavy amounts or grassland.

duff,~ wlthun 100 m of the grassland habltats ‘or if gn'the'

;grassland more thar 200 o frcm cover and- slopes overféb°g

3. u22 Annual and Reglonal Datterne

. 9‘2.I .' ‘l
)

Flgures 3.6‘ to 3. 13 show' the reg;cnal fatterns of

: , ~
ohcerved ‘elhA for two-ueek perlods from May 1 to Auguct 31

_1978 'on the. eastern one- half of the park. Durlnq early May,

,(Flg. .3.6) there was st111 substant1a1 mldratlcr occurrlng'

frcm_ the“ northeastern‘ part of the pa\
-areas. In-fact the ‘large grouplng 'f u5 arlmals 1n area "ST
"wae'chserved mov1ng a’ dlstanc .of nearly 4.kn in lese thanj
_hr. By late May, all o

had falrly even

'area SC).

the rest of h' Sudmer hecausg of" 1nacce=51b111ty due to

~
7.

(area FH) to other

‘areas that. are clcse to tree cover

strlbutlcns of elk (vlth the exceptlon of *
rfe number of 51ght1ngs during the mcnth of May:‘"
stantlal 5(tota111ng 14971). The perlcd May 1 to May

.d1d not recelve as 1nten=e a frequency of ohservat:on asf

_ irclement weather..Durlng June (Flg.iB 8 and 3-9) 51ght1ngs;[dﬁ .

| jreduced‘:suketantlally (total 276 ‘or. only 2os of the Nayﬂ;“

v



Figiire 36
‘ - May 1 to Mayrlﬁ,'——

Cyp,ress.El‘.vi‘l_is‘_}f:‘of-,(i'nci_gl' Perk {eastern half) -

park b:-vjndanL_j' ; road@; {o”;,g‘ng/g; grass/Shrobl

-

D .
-

. N}ur;.b,evs; 6f.elk‘ obser\"ed- for the ﬁuiod."
" Togal=365 + ?

—— ——— — ———

NN

~ Total =706

Figuré 3.7. . Nurﬁb_ers of e}k."_ohs'eine.'d ifor -the period

R CMayte to May s
" Cypress, Mills Provincial ‘Park (eastern half)

- park "bt-)unda»rya;' !oaHB; larcs:%: _'nra,ss/shrub[__—'




Figure 3.8 ‘..INumt_'ne'r's of elk 6bser.ve}1-{6r'ti!e ‘;Ise'r‘i'o.d—,'
| S0 Junel to June 15— - Total =145
Cypress Hills' Provincial Park {eastern half)

SR .}paul:bdundaryBﬁ“gné-d[-a;'fm-gsﬂf.éj;”g_rass/s.hrub‘D ’

or
zzzzzzz

Z s
R v
% G4

72
7%

SC /~
g 7/
vy
/1
Aol "

Figure 3.9 ° umtiéns of elk observed for the ‘perind-

_ JuJ8 fo June 30— - Total=13t @®:-n |
v Cypress Hills P{hvincl_ ‘.‘?‘ark (eastern hatf) :

. park bcun'dcf;y,E]: ma’d_B: fo.'cét';' g;a_ss/shrubD

@ =5
o._=1



319 .,Numbers:_ol elk b,s_pr gq for the peri

' - PEE o Ju‘l_y 1 ip quy\flﬁ + \ . - Total=
; '.Cyprc:ss”H.'l'l‘s Prev‘i‘ncig! Park’ (ea_:'_\t@r'n' halt) -

I._i raac

- July 18 10 'Uuly_;!l‘—,'—',;' © o Total=1668 I
~ Cypress Hulls ‘Provincial Park feastora half) © o -

L . A ’ ) i X s . ST NN 2 o
N o7 i 1% S T A
~ v/ v . * - st y 7 s s
B; ferestl 2y rass./"hrub R . Rl Y .
s ' v D . . . \ - SO \ '

- park bgu\i\darya;'v_roadgrf_o‘ws!1 'grass/ﬁ‘n_rubD’ ' ',:

S
. SO
A SR




S anure :__!'.12~{ '_-.j.,'t.[u,r:nb‘e'ré,_.'of Ve!k:pbser.v.ec‘i ‘fo.r'”-‘t}ie' peric
O Rug 1t Aug 15— e Total =132
Cy‘bv.'c_s's"-:‘Hilbli's'-"P.'.dvi,nc'ié!.iPé}?k; _(_.e'a'§t’er;n_,'fha'lf') ST @="

Sl .'P_-’:lk_-.b'ound'a_t'yE]:"m;d"_’il{jf‘n;:es‘!f/@q\gr.%s-s/_'s'hmb_g_-_l_' .= LT Nz
7 . et

o Figure 343 - - Numbers oi eik. dhserved. for .the perio
S Augte e Aug 3t L Total=128
5. Cypress Ui\ll'sl.Pr'o-'Ji_né’iq'l‘: Rar'kéf’-a:’s:lgrn:h‘ah'l‘fv);fﬁ*.; _

o park bubndiuyL]:‘Mﬁ@;'%?gs:‘@.; vgip‘;s’s.’»smqtg 0=

~4



‘ei; s1ght1ngs) possibly as~ﬁa iresu t of caIV1ng, green-up,7

' “qijlntrcduct1cn of cattle“zntc the park (1n late Hay) and/or"'i

fflncreased tcurlst trafflc._ﬂoweve

.

.“f?flhlgh .sf °19ht1D95c there 1535; alStlnCt decrease -iﬁ

\

3

e;fdecrease thrcughout the‘~m0nth.4 There vas a lecs qlctlncth

'ffajdecrease 1n CTP 1n early June and a gradual 1ncrease 1n lates4-w
R

EER

lfvaune.,fI July, the 1ncrease 1n 51ght1ngc ;n STE ccntlnuedr swaW

1

'?ﬁ;;én@ _'v greatly decreased 1n =1ght1ng= durlpg late July but”

; there alsc aPPéated to'f7*”°"

”“iﬁLhe 'some reglonal change . Although areas VP and HP remalned,}t~;*”

.ﬁ'7°19ht1n95 f{gﬁnareas PPw .NHC ‘and RH vhlch contlnued toglf"

”LQeﬂuntll he5 nore remote part= of thlS area contalned 57 ofybff

"iJall ‘elk,;clghtlngs for the last two weeksﬂtn July._.Areac VP'f,;'

vthere ’were falrly large 1ncreases 1n areae PP and Rh. NMCi»f'

w

.;ccntlnued :toijremJ"

‘fappearred tc he av

 of -hMc (Flg 3 ’2 and 3 13). The western one half of thef”“'"
:ltérk- ;a$‘ also surveyed ‘on. the same intenczty but lesc thanﬂj*

“ Q315 elk were chcerved there from nay 15 to August 31.,

".q“"\\ i
fua3;:12 and July 16 to %uly 31 in 1977 and 1978 (Flg 3. 1u

3. 1«. 3 16 Aand 3 17).Ea‘“ef;elk were much mcre evenlyjf;frefﬂ

Y o,

(although area RH mas not surveyed 1n 1977) (F;gs. 3 1a andeﬁ»

};;; Perlod 1917 but,”
movemen'ts vére OhCQerd in 1978. ' _ ks _

lcw 1n_=1ght1ngs. Durlng Auguet there'f_**

vtre even dlstrlbutlon wlth the exceptlonge"“

uTwo’perlods uere compared on an annual ta51s - Nay 6 toi~f¥»h”

fgf:'dlstrlhuted aQ\ an earller date ﬁ} 1977 thanjLiq' 1978;“

ﬁiwen»@ncwhad s&hﬁﬁantlal quapA J}@sﬂg;.e}k7&§&m al%&@'
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~  Figure 334 Nunbers-of elk observed for the, period — (=40
: .'97»7" .May 6- to M"Y8 — ,To"tall‘=./'498. . =éO I

- “Cypress Hills Provincial Park leastern half). . - |
Gapress Wills povincial Pork (easterntalth. gy
@ =5 | =K

= |

L el Raf‘k,“-"bouﬁda{‘)a_;}rbadZ;jfmc_s'i'{z/Z; ’grass/s’hvrub[_]_ ‘

s o

T, v
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“ . _Figure 315 . Numbers of elk ‘observed for the period—

=40l
11978, May B to May. 12=— .~ Tota) =385 'I.j-zolﬁ T o

e cy{pr‘ass‘: Hi_ll‘s-.__Prbvi‘nc.ia_l::’fh,k.:,_,( eastern half) |
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3 o Figure 316 *Nurebers of elk oxi‘.sgrv,'e_d fo

rthe peciod —g
1977 July 16 1o July 31—— " Total=148

rub[: O

. '_C'yprc.s's Hills Provincial Park ('éa‘s’tbe\‘rn,’hal_f)k;»
o ~pa|k,béur‘!darlyai r.c-sﬂB:"fprést;' grass/h

LR

b i et e e

. Figure. 317 ‘._f'.-'Num’bct;' of etk ‘observed for thp" period:
T e sy Bt duy 31— - Total=168
"~ Cypress Hills Provincial -Park leestern half)

< - park tzcu‘n'da-r_'{EJ;'vrqadZ) fou e,stﬁt/fd, burass/shrub e ‘

-

-
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In the last two weeks oF Uﬁdx of 1977 area vp uas nsed.

'.much more: 1nten=1vely than 1n 1978 (Fl_\‘;i'jﬁ apd 3 17).3

m

fthan 1n 1977. '“""

. \ .
_ More remote areas of the park (espec1ally areas STﬁ an,

*Mseemed 5te have;_ greater proportlon of slght1ngs§1n 1978‘.‘

\

Annual changec 1n dlrectlon of response to canopy cover

”ftypes (Iahle 3 11) were sutstantlal. Ihere was an avordance.

.»sllght (Tatles 3. 11 and 3 2),,

of the open grassland areas 1n 1978 whereas 1n 1977 there 1s

nelther ‘;reference ncrfravordance. Hhen 'more detalled

"fvegetatidn\ types 5ﬁere_ examlned (Table 3. 12) there were Sp'

'5-a=soc1at10n=7 that elk 'had: 51gn1f1cant affitltles for or

.Ldagalrst \inf 1978 but in. 1977 there were only 2';AsPen—p1ne"":’
.and ,plneecpruce were preferred 1n 1978 but vere av01ded 1n';f

‘3f1977 (although ue to a 51gn1f1cant degree) and shrublandlj”

,fuas’vav01ded in 1978 nut uac preferred 1n 1977 (although not_idffﬁft”:’

B tc“a_ srgnlflcant degree)." Reglonal ’changes for varloué‘:

4+

”.cancpy cover typesv-and vegetatlon assoc1at10ns were very

*3@@3\fa11/ﬁinter_Patfernsd.~’

3 u31 General Patterns

Durlng'-the,?fall winter perxod eik'-madedruse'of~allﬁf“
Canopy ccver types; and nearly all vegetatlon assoczatrons o

'llvith the »exceptlon of- poplar wetlands (Table 3 8- and 3 9).‘0

p"\

“daellet groups representlng the, fall—ulnter ;bf, 1976 77_'




. 'ulfg 30—507 deciduous.érf'

5 T AT '”f.’flol-pﬂ,r
Table 3 13 'pire°516n °f IeSPOnse' 'annual and regional elk summer PRI

preferences for various canopy COver types
Canopy %over Type .;",Overall Direction f Annual Direction Regional

o of Response (2 years of_Response 'Direction of -
NE vand all areas) 1977"'“ ‘

o

_ 1978 Responsé
’-,,-(o 6) o(o 5)

‘1. Grassland, 13
" lof area’ 1in. t%ee-,f;-_‘
' *Fcover ¢ SR

L 00.9). o(almy
ot coniferouS;f*“’ S Lo
ﬁ'3f{50 75/ dec1duousﬁe?' L 08040): ‘ﬂﬁdébrd).;uOKO;O):

. or. coniferous B DR RV
" cover' B I T R o wE
.QQ.‘Fairly continuousj;‘ {i;O(O;Sj.VJA S 0(1:0) - 0(0.8) . 0(0;9);;>””
.. cover with A L P R TR

’«’frequent openingsj;fn D T e SRR, G

S Deetduous foresc 0D o owm e oaay e
- with or without R T T TRl S D e Gl T
‘hscattered conifer‘_'

PYRRIIES

" 6. Mixed forest ;u,~wjf;;%%¢(1}0)g',-'“gh,,o(o 8) '0(i,iig,“+(1 4) f”}-

i i Rahe o EA
LT Coniferous forestj fglj_#(i;é)'.t'«q R +(l 5) ;+QI.7)- y+(l 7}

with or. without RSN PR ',-Vu_; RGN ,; T cfj?_ _ vp‘f
‘scattered’ A 1 TR R o 'rif\..“i- rf," el

deciduous R o ‘
.T:Q(1§Q)¢,:0K1}2);uitﬂf'

Th{US;'Closed canopy
' ;f:conifer ST L T
'.§; Dense pine = old d.l}:f;

$5) Lt 0@.2y iy
v‘burn . ORI . i

e T L e

1 This is based on transects 1—17, all of‘whiéh were Iocated Qn or o
"‘ad3acent to the Viewpoint Plateau (see Fig 3 1 for locations). 5‘

2. Based on chi-square tests pf the’ various data\sets on the null ﬁfcg*v5*
hypothesis that observed distribution é expected distributiOn (p DS)

(+ = fecal groupings occur more frequently than expeéted = - fecal

’ groupings occur less frequently than expected 0-='fecal groupings

1fh'~occur,as frequently as expected or. category t:oo_~
of confidence 11:its. ...f ‘ RRE




“i'Tahle 3 12 Direction of responee.; annual and regional elk summer- IR R

preferences for various vegetation aSSociations.

: e ‘5., ) ST
" \ YL ) T R R

~Vegetation .0 ;_Overall Direction S Annual Direction "fRegional ;
A-.ASSOQEatibnin,f;“ -'Of Response. (2 . 'ffﬂf of, Response j';5 Direction . =
A : ,7Iyears and all areas) i Lo e
’ . : 2 - 1977 »*;” 1978 :”Response3

fParkfandswﬂp}i
Pine ' ' e ey
“Pine Aspeuﬁcyixﬁ;
Aspen B

LA sy "+<3Qb);f.,
O Y S o) 0!
- 0co.8) 7 ;0(1 0) .Q(O 6)“,;1."

' ?Slopes SR "'g;.1f
<o Pdne s ot T
.';QPine Aspen BT Y ¢ I |
o “‘Aspen L e :]‘ff__;§¥'JO(O;8)4;"V
SRRy }';Aspen Spruce . - . “0(.1) T -
/ S 'TSpruce Aspen ,'Sahr'_ff4(038), P ‘-0(0 7).
.. Pine Spruce ' = . cere 0(LL3) T e, 8)
'ﬂ?Q@Spruce Pine .7 -7 "7 0(0:5) 060,07y
‘Y*WetlandSvj-‘vﬁ:_T e T AT B
.. Spruce . ot R (LD IO R ¢ B S I
Poplarcn.f SIS {05 Wt 0€0.0)
,Open Areas . T R S
"Grassland Bench "_”1.110(1.0)”:.
~Grassland non—bench :v(0}5)~
Shrubland -

e ;L‘O(lgl) .‘,:,+(1 6)? R T 1 AR
o H(L9) L F@I9) L #(2.4)
S 0(0.8) L (2,2) 2 +(2.0)
T ' lp,_0(1 0) ~ 0(0.6) -

0. a7y
0-5) o 0(0.6) T 6(0.6)  5(0.3)
ooiey iy 0.1 0(0.8)

ffdﬂBased on chi square«tésts of the various data sets on the null

d;;hypothesis that observed distributions*= expected distribution (p 65) Tfff-f}

J(+ = fecal groupingsvoccur more frequently than expected = = fecal

?fgroupings oceur: ‘less frequently than expected O =\feca1 groupings " e
'Yinf’?occur ‘as, frequently as. exp‘cted or category too small foﬂ calculation -
LR vl ‘of - confidence limits f~ 'ﬂ.' B ‘ 2 Co
R j;;é;Taken from. Table 3 8 GAffinity Index) L s
;Rﬁ‘iié,This is based on transects 1-17 all of which were located On or
5?3:adjacent to the Viewpoint Plateau (see Fig 3 l for locations)
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GCCurred on 40% of/tﬁe pell

L
/.

et group plots.

Theavprohablllty of 1ntracpec1£1c encounter durlng this
general perlod was 178% hlgher than it wculd have heen 1f'
elk were the perfect generallst but durlng the fall: of 1977*
the probahlllty was 66% hlgher. |

’ Slgn. occurred\.more‘ freguently than’ expected in two

R

canopy ‘cover typesv" the grassland ~areas andfconiferous

/

forest= with or wlthout scattered dec1duous. Ihese two cover

typee occupled -8% cf fthe total number of plcts. but -

'!f contalned 65% of the fall -winter pellet grcuplngs and 68% of

i

-

o

-Zdeciducus fcrest and mlxed. forest belrg common tc bo¢h"

Aspruce_ vetlands, grasSIand nonbench  and =hrut1and$'were'

L M
L

' théf fall of: 1977 plne spruce and sprute pine were avc1ded.b.mi.w

‘.*Ihe“,fppr types contalnlng thé" four«highest ;ercentages of-:'i

the fall grcuplngs. Slgn cccurred. on con51derably fewer

S \ A -4 :
Elats _than €xpected’ in - fcur vcanopy cover tyrpes in each

‘period with falrly ccntlrucus cover with freguent orenings,

;During “fall-winter of 1576~ 77 however, areas of 30& to 50%‘

»

deciducus c¢r ccniferous cover were av01ded and durlng the

[

'vfall‘of~1977, dense plne/old kurn type was avcided.

o
w 1
. _ s b
Eight vegetatlon . assoc1at10ns received the sane

direction/ Cf e=ponse to a sxgnlflcant degree durlng bothf “jk%;~

perlods. parklands pxne/acpen and grassland hench areas werefﬂ';

preferred types while asgen, 'aspen/spruce, spruce/aspen,

-7~avolded. In addxtlcn, durlng the fall ulnter, parklands plne -

vas ‘preiesned- and ;arkLands ar;en yas avo1ded Vhlle durlng:

W T

. e ..
- y L »
i N . .
4 oo PR3

. . . A P - e . :
- . - i " e e L

105 .
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pellet ‘groupings occupied 45.5% ¢of. the. total plots ‘and -

‘contained 68% of total pellet grouplngs durlng fall-vlnter‘

‘and UI% and 77% resnectlvely for the fall perlod.:_ A
Chl—eguare tests. performed :On'cthej_envlronmental

features and pellet group data (Tables 3 1“ and - 3 15) =howed

that s:gn :cccurred more freguently than expected on plote o
| .

with no tree cover, a very 11ght qhrub cover of sh gghggg;g A s
. Ry .

ggggdggs;s - a very llght herh cover, a medluu to heavy grasc

cover domlnated by Ag Ey;_n PPe-+s fegt ca spp.t I Danthonia

B

spp., a moderate amcunf cf grassland duffL hetween El-j 0
ﬁfron gra 1ara areas if in cover, or greater than Sl‘m from ‘(
':‘cover’vif or; the grasclands and sllght to nc slope Fall
.patterns 'diftered only sllghtly in that tbere was a morejv
dual 'preferénceffor.gpth ncn-treed areas-and areas Cof heavy
‘ g',conifer,'ccver orymedium'deciduOus”cover'wlth‘an:nnderstory
‘of‘ rose‘.cr giggg glayca trees of ‘-shrut :size,h andh’%.
preference for“areas ‘sonewhatrhqiéser';tc,'cover-(>2i'ni-;

Under’ﬁtlllzed ‘hatitat features' ‘were llght to medium'tree EREBE R

:'a«"' T e e e :'.._., T LF T T L

”1wg¥cover, ‘Lxgﬁt cqnlfer cover and medium deCidgoue cover, j,f;a*lﬂ"r7
habltats domlnated by gigea g;__ga cr 2_3_;y< t;emglcige5<or y;fff;ﬁ;
contalnlngjg.__g__ ,T h§1§§gafg;a,-i heavy shrub cover, |
_eSPec1a11y cf Amglangh;sr alnlﬁ_le.. Enxentlll_ ﬁ:.&l.

1lght grass cover, a heavy dens;ty of fcrest understory, Do
grassland duff a mediur ascunt of forest deadfall, greater

than 200 ‘m from grassland communltles, slcpes over 10° and

e e N e &

-

"north _d,»uest :acxng aegects. Fall preferences were very
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-

:_similar”'except'vthat the amount f;‘forest'understcry or
fdeadfall wat not as‘crltlcal. .~T’ m'ﬁ - ‘E3f e

e

-A reduced set of env1ronmental features accounted for_g

\

35?,fof' the varlatlon in #ellet grour numhers found on thee\ ;iz",q[,],
plot= 1n fall—vlnter and 32% 1n fall (generallzed R2 Iablec-f

3 1“‘ 3ndf 3 151 Cf the fourteen varlables, seven acccuntedf"”

c\ 1

rndlvldually for 8% or more of thls varlatlon‘ these were

in’ descendrng crder, flrst ma]or grass, acpect"arount off’

1., . -

 ‘grassland duff flrst major shrub dlstance to cover, amount

'-;of gras= ccver and dlstance tc grascland (eta2 values, ¢able'

] . . - . co s

>f}73 1u).
The_ relatlvev 1mportance ff the seven mc=t 1upcrtant
o varlarles, ‘Hhen all 'cther' varlahles were "held ccnstant""

... were din ;de5cending' order,- tree cover, dlstance to cover,-

“[;)Eirstfﬂmajor gracs cpeczes flrst major tree, aspect, amount;;.“

:of grassland duff and dlstance to grassland ccmmunltles.;ff'
uThereedvere 7<trcng p051tvef assoc1at10ns wlth llght tree-

;Jcover,lgdistances of 101 200 n from cover, festuca =pp¢, no_‘”

-

sloge, asgect heavy amcunts cf grassland duff elther 21 to

'q‘so gm. frop grassland ccmmunltles or more than 200 D. Iherel

;- v

”“vere strorg .negatlve assoc1at10ns v1th no tree cover, mOrej} EERRETEE

3

itn-

f_,than 200 ;m frcm cover, Lg;ggx;on or StlEa spp-, gg;g
balsaggggrg cr. E_Qgg g;_ g < north east and Vest aspects, nol

-.’grassland duff,_»and dzstances of 101*200 o from grasslandf

ccmmunltles.*'-ﬁw'ﬂ' l-‘.-, s ',”;wf”fﬁgﬁi[ﬁg?jﬂff““Jff{ffj’



‘hﬁ 'and out51de the park (Flg. 3 18)..

o 3eu32 ""‘”'"“'3'1?.'9“5 F.eé,i:éfn'ai-'pa't't',érnsf

Aerlal -surveys conducted by parks staffblfron 'the{v
1972 73 vxnter. e 1976 77 ulnter show that major: eik”f'”‘

concentratlons have been on }he eastern seqtlon of the park'

J A

iscattered herds on the four to 51x major ten%h areas 1n anyatn
“ffone wlnter (Flg. 3 18).vNumters of elk observed durlng these;

surveys and durlng the 1977-78 surveys are shown 1n Table"
'3h3{1o,, althongh theee flguresj;are not rellahle due to ‘the

_doenSus'*methcdh (i.e;, flxed* wlng alrcraft ~on]yone‘orvtwo

téasses) (Gudnonson 1975 a: and h).; g:ﬁ'

However. ffheL 1977 78 aer1a1 surveys showed a, eomeuhat*fidf*

'Er:Adlfferent pattern of dlstrlbutlon. The great majorlty of thef

\

i‘elk (about *86%'36f';theg total elk 51ght1ng= for the t\oﬂ.offfo

'ﬁ_(Earrett ’1972h - Gudmonscn 1973 197‘b 4‘75c, Kelth 1977'

“evalberta Recreatlon parks and Wlldllfe 1078). There werej'

>

e surveys) were congregated cn a northeast area of Iand 1nszde7

e !

~°now depth measurements»taken on: areas non utllized hyj.f

- eiktgdurlng the 1977 78 Hlnter are shovn 1n Flgs.,3 19. SnowTV*"

».

']Zdepthe averaged '7cm“éonf the open bench areas, ‘6 cm 1n-;

"fcrested~ areasi.-uT,fQﬁ‘ on 1owly1ng open areas and 2 cm onffmixfﬂifx

;lowlang kncll tcp=ﬁf“

tench areas couldq

'open
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4,;"_‘ e s:l S A Fa W L'A»-"* : . = .
s o phctographe- 1n~ FlgS-f,3 20 and 3 21Me§gq;fhe dlf&ﬁrence'10~~l“ff17’”
- w"‘these tvo area R 7‘l ‘ L{;:,eiyfaiﬁFitff*'f R
R Ih;s majcr wlnter1ng area lS show in flg.e-.zz._$§£§:5%f:7'“lf
;}L»dl .theuuectern and,northecn flanks of thls bench, unllke’éiﬁbQth“;#id -
'v;.\ﬁ'"all\LCther bench afeas fg;--Park.gage deveadacf treé% :f;F”;e“h
A‘ifgflfmaklng th tench nucb nore expoced to prevallznqcue1£e}l;l.“4.
| -fjséa northerly ulnds. Ih1< recults 1n a relatlvely sncw freen‘x
Vo e s u«' ST TR - B :
‘ =urface even durlng wlnters of heavy snoufall.-
‘ﬁﬁ;fld*gﬁgi locatl°nc of ; the‘ffanseCtS to determlne the extent”‘*iw
L Hffnef the hetd's wlntez range, both 1n51de and out51de the park
- RS e g S . ‘ . .

"gg_f"fcr the- 1977 78 ulnter and fcr the prewlous few ulnte:s~are

.t ’fshcwn 1n;" wa;";f 1,3j7,'ﬁ-§ﬁ“ﬁfufg¢z “j[_mg”§ﬁ;ffﬂ”53?fﬁf5*'f“f:f”?

' 1n51de the park and onefwa= ‘

”~'the ;rev10us wintec all &pur major

{*ﬁjj“‘faieés 'uere eﬁiﬁﬁ;ﬁ' the park (Flgs._3 2u and 3 25).,In the o
1977 78 w1nter, 33% of the el& pellets 1n thls ertlte rangef" S
'{;Q were found, out51de the gark boundary on 64% of the wlnter'fr E

range area, uhlle ln the prev1ous wlntetc 195 of the pellets

";fxd’ﬁ-were found outsxde the park(Table 3 lG),f Cf tKe pellet

9‘°“Ps fc““d °“t°lde the park. 75% were. ;ouna uxthln 1 2. km L
.{:the hcundary 1n the 1977»78 ulnter. 9°€A°f the prev1ous o

- vmnter'= pellets ﬂere‘\found “Vlthln l 2 -k m% cf the park

S : : Deke e

i;ﬁ_'; hcundary. Further,~ 30% of the 1977*78 wlnter pelletc uere f.ﬁ;

fcund heyond O 8 km frcn the boundary, compared to only 20% .;fof;f
‘in the 1975*77 Hintet.egf“ e L AR
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Aerlal v1ew of bench ‘area used bv

w. : "4'1 o . . '*' ;alnterlng élk. 1n«l977/78 R T ] . .
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iakgn' tbgether,',thls ev1dence Qtrongly 1mp11e= that a
h T "" o - \ .
‘much greatet propcrtion of the elk spent mare tlme out51de

T the park in the 1977 78 winfer than 1n Tpréviods wlnter AR E

‘3. 04 Effect= of Human Di=tunhance on Elk Hatltat
Seleétiow o 3 '1“ T S S
Flg.,-3;26- shous' the  locatibn of thé fourteen trails
located in cculee= at varlou= dletancec from 5 major road 1n
the park Ihe furthest trall 1= 2. 1 kn. from the road.
Although ;nsufflc;ept_fdata we;e:cqllected to‘pefform
*F%é§¥§436f éiénificanCe,,\Fig;3.27;indicdtes‘£€§_cuﬁqiéfive_”-
_perbentage: cfj-ttacks édhnteg on tﬁésé fréiis ét various

dlctance= frem trafflc on weekend= ‘Séturday and'Sunday)"énd
(weekdays (Mcnday to Fclday) for twofwéeks; oﬁe each in Jdlj
of 1977 and 1955. Weekends have a fewer relatlve rurter o:i
. tracks thénv weekdays unt1l a distance of approxlmately 1.4
-km f£rcm  the road, At/thls pc;pt,,the cumulatlve percentage
gf“ tracks  is4eguivaient“f6r the two periéds. It is perhapc,J
o , , R _

at this. ap;roximate *dictance and’ beyond that €lk ’ are not

affeCted by the heav1er ueekend tourlst trafflc.
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Fall-wlnter

T
varlatles‘ are

P L "'.n"

Tstudy Tof” tescurc

(Hudscn 1677) .

'Qand_fag mlxture of, vegetat on’

| \ T
S L N . s "’w e e
Preference fdf‘cériéin\énvirAhmeﬁfai: .
Only =omewrat 51m11ar to ‘a model used 1n ‘a

'e(paztltloning 1n eastern Eri-msh,Cblumbla ,f;}
twdy IEStQQ: spp..'égegber5;;5snp-, ;

. ctructures Vere alI posrtlvelyw;if*'

"'t-:lk p'_re‘s'ce _véo‘;rhwle §_t;g§;n ip., Amelanchlgr e
_spp:; v re all negatlyely correla&eda All : Dag

.. .0f ‘these responses I
L@ R "“:.')&’v'?r ; h"'} RN "\1 " L. RN R NS

‘study. Kcmhe:acf“'

d1°tr1hut1cn 'cnf

probahlq Eeummegw season) ‘nd;

exposures ir all season

<8

'th, terns

d

l

>

greater than 10° in the sprlng*(and

preference _ﬁqrgsgutherly

f gross hahmtat preferences, Ca1rn= (1976)

found ftnar elk preferred grassland habltats more‘lnﬁu1nter

preference -uas

'flthanf*inv"summer‘

in- Elk Island Nat10na1 park Alherta. Thls

izdentlcal 7f°g that found 'in_ th1= ctudy.

Kcuherac . (1976)

cherved

1ncreased L sprlng fusé7_7of‘

"

plre junlper forest over Hlnter use. Ihlslcompares favorably

wlth‘ »heJ lncreaced sprlng preference by elk fcr conlferous‘

r'?}ﬁorests '1n the Hllls.,uordcn (1968) .and Eustace (19€7) both

.notedf 1ncreased

-increasedf wlnter

Ky

'ieummer, use 'of‘mforested, hahltats and

I

of grassland habltats. Ihis vas also

“the. case 1n thls study. - Overall d1=tr1but10ns were pervas;ve

L

NN

T

'\ff observéd mcre ublgultous §>'?




3fii§§ g

Tyinf summer***‘n_ivinter there appearred to be mcre clearcut,h.ffﬂil

[T
o s

e - . N . - .
- . e . R R - ®

if of ceIectivdty*values{bnwfaklwuinter¢ ,Ag”w;;» ~'ﬁ,J{$'gfhu:

preferencec and avozdancec of certaln habltat type IhlSjj;:?_-_i

;? ;' alcc is suppcrted on a more m1cro~sca1e by the hlgher degreeh'”uﬁ”? "

' Leege and chkey '(1977) found that ‘elk | moved cut oftf.ﬁ

- areas where snow»-depth exceeded u6 - 61 cm, even at the L

‘”"hl‘exPense of 1eav1n9 hettem forage behrnd Ielfer and Kelsall.7774‘y

) /

':€ f;vT(1c71) fcund that elk were'severely restricted vhen snow_i :
'f?}”f pde;ths exceeded 51 ‘¥fi65f' Eeall (197“) found that e1k7

‘_occuried areae. vrth less, than- us cm of Snow.. Ihe l‘6 cn.--"

'ﬂ?f~ft forest ~sncw depth 1n th1= ctudy wbuld d1=courage entry of

wefh

: hrowce. cihéﬁ c:ustlngquh?]fhé open‘ henc]hec would greatly;’

'et elk 1nto_ much of the fcrested hahltatc for elther cover or:y

'grestrict forage avallabllrty.v Ihe lowlylng bare rldgetopcVﬂ_,

haf?hvery 11tt1e =row -on them tut in general;were relatlvely:'

/

*'1naccessrb1e :to; elk be:ng mcstly surrounded -by. great sncw:

R depths. oflkq=would ,most protably not favour these types of

areas kot uculd te attracted by the less severe cond1t10n=~'

| ;of fSBaliow ,snow depth :and lrttle crustlng on the major .

N

wlnterlng ar;a.~

It ~is'ﬁ dlfflcult ;5tcd' establleh vhether' habltat

. ;; utrllzatlon cf the eJk 1s determined 1arge1y hy the presence T

atit

i't“Of_;ai food supply (see Arnold 196a Bell 1921. Ferrar and",h

v‘dHalker 197u “and Jarman 1s7u) or. uhether cover played a

dournant rcle. Eeall (1975) found that elk have very ctrong

assoczatlons Hlth cover type= and rather ueak assocratlon=



T

.

_Hlth food ty;es 1n iu.nter.‘Superf1c1ally,'eta2 values of thef"

'rcontrlbute_ much to explalnlng the varlance 1n pellet group

~¢ R T

'i d1=tr1hut1cn= 1n all ceascnc However, beta2 values rndlcateﬁ”

-

.t».;that after adjustlrg for the effects of other envxrénmentalj

© e

’features, cover constltuents'flncreased 1n 1mportance. The

y

novement :cf elkiln =evere Hlnters from areas of deep and/ori

Vucrusted =now< YC «areas in ”thh more forage 15 avallableu

-

Lclearly 1nd1cate=f’the' 1mportance of focd parameters 1n7'
'habltat selectlon. Houever, the novement 1n these 51tuat10n=
is to areat uhere there 1= °tlll suff1c1ent proxlmate cover,.
| 1nstead f°:~ movement to areas far from shelter (see Sectlon
‘:f3 u32).‘f R ' u

ﬁltj'arrEarsv=from-'tbe_‘MCA beta2 <tat1st1cs for cattle .

thatﬁ'forage' con51derat1cns play ’a more 1mportant rcle in

»'determinaticn _of. hahltat selectlon “in the summer perlod
‘-Kcmheracv(1c76) noted that cattle hlghly preferred gracslandf“
5cver forested habltats, slopes of 0 - 10°, level aspects or’
southern 'or; eastern expocures, all features found to be‘
spreferred 1r thls =tudy. Elood (1966), Eustace (1967) Gordonu_
“:f¢(1°68) 'alco noted cattle preference for grassland habltats,

'ﬂuSJng adjacent forested !areas maxnly for =helter and some

Jannually to .'the' =tudy areas compounds the complex;ty of
: approprlate interpretatlcn l _of preferences. ; Hhereae

~.'1ndlv1dual eIk have often had nore seacons and more years to

MeHCAg—mcdels- lndxcate ‘that ,fcod characterlsucc of habltatff”'“

’ fcrage concuuptlon. Ihe 1ntrcduct10n of nany new 1nd111dualsf;"



'rIt would appear, hoaever, that forage characterletlcc af- the B

'than chelter con51derat1cns. 7

"d1<tr1hut10n

'eetabllsh prefer:ed reglons, habitat,typesfand ehvircnﬁehtal

amcunt of adjustment tlme each year to lccate water <upp11e=v”

PR

'conplicate }the'vlnterpretatlon of this modelllng technlgue.

- habitate played a. more 1mportant role in: habltat selectlon

~b‘; - = . Lo
- e e . e o o E
e e E A -

' lhe  generallzed F2 values' of the hgh models compare:

favourably slth c1nlar models used in other =tud1es (hudson

feature : tte's-'i- cattle 1nd1v1duals may take a certalr7

s moiever, 11m1tat1cns of the technlgue (such

“Desteicticr;w.of” cattle ‘within . fenced ‘areas would valeo"

v1977 . Salter 3978) ahd"are a powerful tool in- explalnlng"%h

'?asp 1n<en<1t1v1ty . to - 1nteract10n -effects, Andrew= €t al. -

.variatles | and ‘the~'a T r determlnatlon of dlccrete

5categories uhen the houmdar1es or those categorles are most

y parte

",ceeulngly low multlple correlatlon coeff1c1ents may 1nd1cate

-dlfflculty,' hovever; in determlnlng what 1= ‘Present in the

[

- positive ccrrelatlon of cattle presence wzth Ca;. g_t;g
spp. . may only reflect an actual response to other featuresi‘
"with which' gglahag;g§1;§.spp, is.pOSitivelj associated and

these wmay not have Leen examined and sorted‘hy the<THAIL
- ) . C S . - T

-

,197’) necessltated. the ellulnatlon of potentlally relevant

- likely jart1f1c1al Theee rectrlctlons 1nd1cate that even

N

?preferenceev and avoxdance to 'a degree. Ihere ‘isl also .

”env1rcnmentf that the anxmal- respond~= to (Moen 1973). Ihe.w

.ahd-7 areas of dence cover -of preferred forage,g Thevlf*i;_“.
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'IIn‘ general elk appear to ;refer grasses but’ the foods.

. eaten and the1r propcrtlcn varles Hlth the habltats cccupledu -

ahd wzth the season. In fact, Murle (19‘1) consldered tbat

“ the gonef thlng that 1s characterlstlc of the focd hal:J.tc of :

~

elk is . their extreme var1ab111ty. Dlets 'range from a’

1ygyear rcund consumptlon"of grass vlth only traces of other{ {

(LN

plants; re;resented (Cowan ‘19&7 : Murle"1951;@ Morrls and -

;schuaffz 19=7) te a mlxed dl€t (Elood 19¢¢€, Calrns 1c7e) g

: s R _
‘;,Jansen 1071). When there “are_ seasonal =h1ft= 1r forage

. classes- ccrsuued 1t 1< 1n the ulnter perlod that browse 1='

mcst heav1ly utlllzed (Boyd 1‘70 Calrns 1976) although thlsF

-

\:‘isffrcr conslstent (Young and Rohlnnette 1939). Fcrts are
ofiep7'rore' 1mpcrtant dletary constltuents than gram1n01d=

. (Stevens 1966 nartlnka' 1969) For the Cypress Hllls area

:l,Keith' (1977) reported the rumen contents of 13 elk taken in

'late Cctoter/early November. Gram1noxds constltuted 66%,

"iaa* preacmlrantly trowse d1et (Gaffney 19u1,- Rognurd andf

foihs‘_17%¢,vand,”trees and =hrubs 17% of the rumens. Ke1th»ﬁ3

-

also' indiCated; that- grasses vere: 1mportant,1n the vlnterg

- diet.

’

”bot.'uili»-readlly eat forbs and brouse (Blood 1966 'Eustace .

Cattle are knovn tc rrefer grass and grass like pbann§‘5
R 2

.
P VN SR



l”and éreen_needle gra~<:(¢t15a SQ

‘_;ncrth central

';éln/ﬁecte:n Alké!ta (Salter‘{f78)..v

1967 Mackle 1970, Haneen and. Reld 1975, Huhhard and Hénéén.

] N '-..

dfé‘fsfﬁ Hancen det'télg_1977 Clsen -and Hancen 1977 ‘Cabferf"w

8). Clarke and IICdale (19“5) haye reported whlch plant<-“,_‘.

cattle readlly 'gonsume in the fescue range type (a< dn theﬁ

A

Cy;re ' Hlllc) ‘and these 1nclude' western porcup;ne gta

BN

ea;var.__g;g;§ggg and S.

oo ‘\

ol LSO

Qihférhaiiédtgh"fcod;batiﬁé‘ofﬁélﬁAaha cattle“ph Similar7'

+

o

: .Colcrado fctudy to usx (Pansen et al 1977) 1n a ncrthsestern

aggggf (Komkerac 1976). 3ax fcr sprlng elk

-

-frange=>u's* Jincluded “in <m1th e, Elood (1966),‘Stexen°

“ °alter (1978) and othe:s..Overlaps Of elk and cattle dleteff

ddf‘gqlgrado. ctudy, to 3‘% Southvestern qutana (Eustace’
d;19€1{ﬁfp3lﬁgﬁiqf ue=t-centra1 Montana (Gordon 1968), uax ln :

.5and summer cattlé and 4\1 for late v1nter elk summer cattle;'

i 'ueteru1nat1cn of the eifects that elk and cattle have

a

f‘ffcn' fhelt fccd supply and the ablllty’cf that fcod supply tc T

o }iciinﬁﬂgé){' ncrthern';dahd awned uheatgra s'”(Aééégiiéﬁd'
B 'Eggﬁdx"fv’lvieiﬁgi?éézdgyiéuv ﬂdgg):,'rough fescue (i§§§2327?
| lf‘ tromé /érasses'(gzgﬂgé SPF Yo Indlan rice gras=d
bysendiges),  sad aropsced  (Sparebotss |
cryEtandros), @ '.-'9ra’§°";~‘f‘ﬁef°‘,, '..-‘(#—.-311,._-.2";;_5,??1-.’?' : a-nd-.r:‘?‘:w“i‘ifler‘""s,'ly. L
,'i}_f§éii¥‘SPékj.;fffddﬁdfddi:ff'”vﬂ' }E‘ .2v57ﬁv'jwlfffko?:‘

f(1966),,£u=tace (19679, ucrdon (1968), Mackie (1970), Hansen_,)'

'd{  d Re1d (1975), Komte:ac ,(1976)., Hancen'Aet al (1977y,

; _‘_;:‘ranged frcm 42%/« (HaDSGE and : Reld 197:) \lll a-_,~outhern

Yoo



’(»Q;meéthoﬁs ,

sanplec). 7Ajjoomposiff}¥

bacterzal .and fungal action.

:vsupport varlcus populatlon levels necess;tated the 1nventory

\

:

'specie_...lhe two uajor c asses _off,forage are herts and

o

“cathollc dletary characterlstlcs ‘6: felk and. the apparent

. overtrcwsed condltacn of many shrub speq;es thrcughcut the

-

g ostudy yarea made'.ifi apprcprlate to obtaln 1nformat1cn en”

”

-

':-, frowsetfas vell s fort prbduct1v1ty,: standlfg crcp and

P

o AT

L

N

.41 uLEt Comp051tlor »';; ..j,{,'f . :_a*i" ,“.lﬁ'

Lo \ . . . a . . Lot N

uEl?t compos1t16n was determxned by 1dent1f1cat10n of

i

~"'-_xpl,':-wt fragmen'tc 'in,'thev feces. Flfty sam;les cf freCh elk

Yy
_ feces vere each ccldectei durxng the mlddle two . ueekc of May

N 1- .
anE Sry ne, July, August (for summer

(for'v:f.sprlngv

{«

‘aisc- collected durfhg the M1ddle two ueeks of June July.

“?ﬁajor; dletary corctltuents fof. both 3elk -angd- cattle, thef'

:fﬁdff standlng crop, product;on and. utllzzatlon of their.“'odﬂ-'

ftrcwse. Even though forl:e are generally con51dered tc .te thei‘

0,'

'_'qiso -oo{leofed.-ffiftf sa_rles of frﬁsh cattle feces were'.

'1{_samp1e and wlnter =aqple were

August and Segtemter. Each sarple conclsted of l -1‘ g. All

sanples uere dhtalned u1th1n the eastern half of the park |

Q

ffrcm ecattered locatlons ir both grassland 4and ‘forest
: 4 St

'hatitats. All canples Here' olr vdried 1n order to 11m1t

el L L

o

Coan



Y K]

' In  pzefaration fcr analyces ‘the =ample= were comblned

‘*‘ &

oL an egcal dry ue1ght tasi® into composzte sumuer monthly

samples fcr elk and; cattle and. fall Hlnter and Spring

sa@fiés for elk foti a tctal of 10 compoSJte sample The

Y LI

«cck;csite ﬁsam;les Were cven‘drled at’ 8coc for aB hr. then

grcund ‘in*a Wiley mill. uclhg a 20 .mesh screen._Approxlmately
510 g of ;ach thoroughly rixed uomp051te samfple vere =ent tc
/ths Ccmpccltlon ‘ Analy51s Labotatory{ Colorado State
Upiver51ty, for anaiysis at 2407 miéfoscqpic fie;ﬁs Fer
sarple (Fabpsen et al.an;d;,ié;ar{s and Malechek 156;): ihis
technique frcvides results uhich'approximafé the Lelative
dry weights cf- foéa» categories inm ihé'diet'sSparks,ana
Malechek 15€¢, Hansenf;ef al. 5973, Todd and Hansen 1973,

Dearden et al. 1573) . | . R

-

4.22 E:cuce and Fort rroduct1v1ty, Standlng Crcp and

1

Utll:zatlcn

Numbers of various trowse spécies produced and utilize&

vere 'dgiernined .usingv the foint centefed'quarter method
L(égttam and Curtis 1956). Iuelve transects, each con=1St1ng
6f apprcx:mately 20 . ;a:}llng pOlnts, WEre 1nvestlgated.
betermlnatlcn .of" tiié Heightidiameter relat1cnsh1p= WEre
made. .cf e1ght shrtulk species to determlne the prcduct1cn and
| ut111zatlcn cf the average tng followlng the meth:dologles

cf Ielfer (1¢€€, 196¢<, 1972 and 1970),

- . a

[y

Grass and herk  productivity, standing crcp and

v

133



e

jntilizaticn vere. determined with the use offl_n diameter

wire . exclcsure cones (4 cm and 8 cm mésh}cand adjaCent

unprotected plcts. In 1977 18 cones were estatllehed tefore

cattle graiing tegan (1 €- hefore Hay 20)(=ee Ilg. 3. 1 for’

134

lecaticns). an adjacent plot cf apparent 51m11ax1ty, tc that,v

within each caore, uxth regard to plant composxtlon and

'ahundance ‘uas chcsen at that tlme between 5 and 20 m fromn

~
the ccre. 1he vegetatlon u1th1n the cone and cn the adjacent

rlot -was clapped ¢n Octcrer 12, 1977, after cattle had beenl-

removed from the fpark. Cllpplng helght was approxlmately 2.-

3 co and all flant mater1a1 atove this helgtt, 1nelud1ng old'

litter, was collected "This . gave 1nformatlon on standlng o

crop and utlllzatlcn- In 1S78, .43 ccones were set up (cfc

wnich. 18 ccrresponded to  the sarpe 1ccat10ns in 1C77)(see

(a)

Fic.

ccmmenced - all plant materlal above 2 - 3 cm was renoved ‘at

thle tine. Adjacent ;lcte VELE chosen and all plant material-

ahove 2 - 3 cm wae_removed both from this - plct and frcm the

exclosure ccre.<C11pplng again occurred after cattle grazing

was comtleted (n1d~Cctcber), This gave informaticr on

Frcductivity and utilization for 1978. e

Qj' for lccationcy, ’agaln before cattle gra21ng'



4.3 Tiet Ccmposition
~ - ™

4031 Cattle B

A tdtél of 2é ‘plant categorles (spec1e= and speblecv‘

grcup ) wWere 1dent1f1ed in the cattle fece= ccllected in the

grazxng séascn of ‘1977-78 (the ,Jupe sarple may' have

~contained scme feces depcsited 'in late May). Grasses were

sdtsféntially' the rmost Aimpo:tant 'dieféiy _cbnstituent,
ecmp;iéing. ahcht‘b77% df the dlet, vith. a rmuch reduced
percentage in: June (6 %) and ‘a much greater percentage in
ASeptemher‘ (89%&. Fe§_ g spp. (llkely s¢ hg ) was ty far
the most beavily ut11129d focd 1tem, contriku ng 63% of‘the
total_ dlet, the least\fuse -beipng in June. gggggég;a SEE-
»(]1kely ;n;e;m a)'uas ‘the <econd most impcrtarnt gra (at

——

~1¢% of the total dlet) ‘but its use varled =ut=tantlally from .

a lew cf 4% in June .to 18% im August. No cther grass

ccnt:ifufed_ ﬁubh "tce:nthe ‘diet Nlth only -Stira spp..'

tdntributing 1.0%  to the total diet and Pga spp. cnly 2.5%
in ~the Jupe qampllng. Sedges recelved their greatest

ccosumpticn in “June (31%) but‘this_cchsumption decreased

vftkrcughout the summer unt11 a low of S% vas used in

o

Septemker fcr an avetage =ea<onal concumptlon of 19% (iable

4.1). Grasses, sedges - and tusheslcont:ihuteﬁ‘over 94% of

tctal diet ir any one month,

13k
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1136
\’\‘ ; :

- ) »A A ! ! ’ “, . . ‘_ ‘Av“
Table 4.1 . Percentages of plant fragments in samples of‘cattle feces,'U
. 1977-78. ‘

Species- . ¢ June July - August September Total
Grasses - f'~_ Lo T :
Agropyron spp. - .- 0.2 _ 0.2 o 0.1
Bouteloua grac1lis 0.4 0.2 _ 0.2
Bromus' spp. - “ 0.2 .0.2 . 0.4 - 0.2

- Calamagrostis spp. = "~ . x . o 0.4 0,1

‘Danthonia "spp.- S 4,0 o110 17.6 14.0 11.6
Festuca spp. © 54.3 - 66.6 58.2 72.5 62.9.
Koeleria-cr¥stata spp; . o s . 0.2 0.1
Muhlenbergia spp R , 0.2 1.2 - 0.1
Poa spp. . © 2.5 . 0.2 . 0.2 : \0.4 K " 0.8

' Sitanion-type spp.. - . - - S . ‘ ' 0.6 \\» 0.17
Stipa spp. - 0.9 0.2 - 1.2 .70 1.0,
Unknown grass : 0.2 o S oL 0,1
Total grasses ‘ 62.7 78.4 -.78.3 . 89.3\ 7.2
Sedges & Rushes R e \‘

Carex spp. C . 30.9 18.03 -17.6 9.4 . 19.0
Eleochaus spp. - 0.7 o - 0.2
Juncus spp. . ’ 0.7 : . 0.4 : _ - 0.3
Total Sedges & Rushes. 32.2 18.03 18:.0 -~ 9.4 19.4
Total graminoids 94,9 - 96.4° . 96.3 ~98.7 9637
Forbs : :

Astragalus spp. . 0.4 0.1

‘Compositae.spp.” 0.7 0.6 T 0.3
Cryptantha spp. 0.2 0.1

~ Lupinus spp. - 0.2 0.4 0.2 0.2
Phlox spp. . 0.2 0,1

- Potentilla-Geum spp 2.0 2.0 0.6 - 1.1

“Unknown forb 0.7 L2 0.2
Total Forbs 3.8 1.1 . 2.6 0.8 2.1
Browse , ' N _

Pinus contorta 0.7 o 0.4 0.2 0.3
Populus—Amelanchier § 1,0 - 0.2
Rosa spp. N 0.4 o 0.1
Salix spp. ' : 1.5 0.6 0.4 : 0.6
Shepherdia- -Eleagnus spp. , . ) 0.2 o 0.1
Total Browse 1.1 3.6 1.2 0.6 1.3

Miscellaneous R N ‘ _ »

Equisetum - : 0.2 ' ' : _ 0.1




Eoth fcrrsw-ard trcise reCeifed¥negiigihlePUSe.{Of“the

fcrbs cniy‘tﬁe'ggggg;; ;g - C un group recelved over 1% use.
in 'the“ t&fal*“séaSonal dle or in agy monthly dlet. Forhs.
;Qere _utlllzed the most in: June. No one brcvse spec1es group

receiwsd cver 1% u=e in the total seasonal dlet but §_;__'

-'spp. Qas the Peav1est shrut grecies used arnd- espec1aliy so

P ~—p— - - = o - 3

'in July. :c;ulus. - gge;angg; L was the only cther trowse

spec1es_that receiveg 1% use (in July).

\

. A  £ctal of 32 rplant categories_(species‘and.species

grcdps) were identified in‘ elk feces from 1977 and'197E,

collections' - (Takle . 4.2). Grasses were the mcst ippcrtant
‘constituent, ccuprisibgv ahqut *74% on an annual'basis;'but

. there wa s'-g'rea't’ seascnal» variation. Grasses COntrihuted

almost 33 3% cf the total dlet in summer and 93% or greater‘

'in  winter :and tpr1ng. Augcct had the lowest u=e at 15%.

'ggggggg SEL- (llkely ccatrglla) was hy far the rost WGaV1ly
‘utilized 'figi\:ltem,_ qcnstltutlng over 701 of the annual
diet,_ with

(espec1ally August). No cther grass constltuted more tha

<

mean'bcf_ 1.7% of the annual dlet although Danthonia s‘ )
(likely ;ggg;ggg; ). contributed S. 6% of the total dlet in

July. On ar annual .basis, 'sedges uere not- 1mportant,

contrihuringi only 3. ux cf the dlet, hut uee was. greatest 1n

summer (11.8% in’ July) "and least in wlnter (1. 1%) gggggz

. N 4

- seascnal decrease' 1r utlllzataon in s\um:nex:}‘

137



Pércentagea of plant fraglentq in samples of elk feces.41917-78.
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espp. ccntrihuted less than cne percent of amy sam;le perlod.i'

Fcrtc.\ete of only <llght1y mcre 1mportance than eedgec'

hu' ttl° vazled tremendcucly throughout the year. ‘They @ere

'much uore 'lmportant in early summer (29 1% 1n Junea andv

'fdecreased stead1ly im='1mportance throughout‘ the rest of

veunmer and into fall and wlnter (uhere they contrlbuted only‘

139

O-EQ"cf the total dlet). Ihe Qte ntllla - GeUm group'(thie

could alcc 1nc1ude some gg_;ll_ f;g;;;g <a ) contrihuted

mere_ tham 10 tlmes the dletary percéntage than ary cther”'

_ fort. species or fcrb =pec1e= group on'. an annual ba=1 Eut"

this alsc varied greatly aC'thls group was akcent in the -

‘ dfet in; fall Hlnter ‘and contrlbuted as’ much as 29 17 cf the‘u’

total ,dlet ‘in early cummer (June). nglnus’spp. (llkely

argentea) = was th € seccnd mcet 1mp0rtant forblutlllzed and -

v"wuac most teav:ly utlllzed durlng Auguct (2 Eﬁ).r

Erouce uas- hlghly varlahle dietany ccnstltuent,
v S

ranging frtu 0. 4% 1n ulnter and O 6% in <pr1ng to 77.8% iH

Aucust, vlth an- avetage annual use of 15 3!. During =ummer, o

mhcsever, u=e averaged u3 E%. Ihose spec;es or spec1es grougs

ccntrlbutltg cver ‘f%‘ of fthE‘ annual dlet uere Sbegheg

"zlsésgge ‘($§E$Q§£§i§" and ccmmutata. re=pe¢t1vely) l;z'

-1 _—ee=mas

7‘spr-.‘-£usg§ £PPss gesylﬁéféaémel sb;;; and Rosa . SEE- (iq'

Qdeccending cxder of use). g;ng_ cg g;;g contrlkuted oveg 11;

in July aud luguct.



4.y Forage Standihg erp,”Productivity and Utiljratibn.>

vy
A,

u 01 Erouce Standlng Crop, rroduct1v1ty and Utlllzatlon

Product:cn refers cnly tc tng prcductlon and not leaf’

s

‘_ product1on.' The data therefore,:are relevant for the ulnter.'

) perlod. Iu1g prcductlon in  the park %as estlmated to be

-6 C34 kg durlng 1977 (Iahle 4. 3). In terms of canopy cover,h-

\the ncre 'cpen the canopy ccver, the greater the . numter of

htwigs an& ccneequent Frodcction. vFér» example; very oper

areas (type 2,'3, Iatle 4.3) had 3“ 35€. tvlgc LEer hectare~

'fcr',a tctal productlon of 1-,eaa kg and mlxed fcre (type

o

f6; Tatle  .3) had 10 971 tu;gs per hectare for .a total -

”p:cdcctlon cf '1u~2so kg. 4Cchifercu=* forest (t}pe 7) had
: 9,682r tuigc fer hecxare and produced 6, 010 kg whlle clcsed'

n”f-canopy"ccnlfer -énd' dence plne had ‘only 1 UO‘ tulgs per.

heetare - uwith ° a prcductzcn of 1,708 kg' (although no
'iprEduCtion | data vuere i_egllected fcr g;ggg” centorta,

Esssaxellg fruiticosa, Erupus s pp-»or Viburpun spp.).

-

*- The . e€ix-, most-‘ plentlful ‘shrut ‘speeies_’uere,’ in

desCendiho 3 crder,_ Jopplus spp. (both tremuloides and

'graleem;rs:g). cteptills fruiticésa, Rosa ‘spp. (vocdsia,
§£K§!§§QQ - and eg;eulasi=).-' §h§bber§;§ sapadensis,

, Sy1rbogicagres EEP-- (gsszﬁsns.l;§ and  alkys) and Cornus .
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Spacie- M;l per Hectare

B ’ ) . .
2,3,4 =« 1221 ha (Transect 0)

X Twigs .Productfon Utilfzation Total - Total 4
u 3 T, Browsed' g/ha - 8/bs. - Production Utiliration Utiliracion
‘ ‘ - (kg) - (kg .
o 1.
o, y 2 . (3
4, 350 44 394 - 1.2 nd nd’ od nd. “nd
5. 15342 5333- 20675  25.8 11371 112 -’ 1384 1358 9.8
6. 13200_ 87 13287 0.7 ad od . nd ~+ -od nd -
7. : ’
8.
9. ) v
1. .
21. ‘ =2
12, i .
TOTALS 28892 5464 34356 15.9 ~un : 1112 13884 . . 1358 9.8
Lt . . . B e
B . S = 1081 ha (Transect L) - o
Specias Twvigs per Hectare -X Twigs Production Utilization Total ‘Total } 4

U ' = B T Browsed - g/ha 3/ha’ Production Utilization Utilization
, . k) . (kg) ‘

. L. 204 1471 1675 87.8 737 326 - 796 . 350 86.0

To- 2. 208376373 sase sk 8332 . 3250 9007 13 .39.0

' 3. - : (. ‘ o - ’ .

- 7T 5. 208348617 694 70.0 3120 1021 3373 1104 32.7
: 6. ' L , ’ ’
7. 531 940 1471 63.9  ad - - nd od LT TVad od

8. 490 286 776  36.9 155 ° 2. 168 . 28 14.9

9. 286 s31 817  es.0 1226 297 135 ar 2.2

10. . 123 286 409  69.9 .. 139 ° 37 150 a0 26.7

e 1. 5147 694 S8l 11.9 3797 © 125 Ca105 ¢ 135 3.3

_12, SRR _
TOTALS 10947 15442 26383  Sa.5s 17506 5077 18924 5488 29.0

v\ﬁv
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o 6= 3385 ha
Species Twigs per Hectare X Twigs Production Utilizatio

. (ﬁtnnlp;:- ¥, I,'P, A)

3561

6014

n Total Total - S S
u - » T Browsed g/ha - g/ha . Production Utilization Utilization.
i : : : : (kg) - (kg) - o
‘1. BA0L 46l 1281 344 ses g 97° 1911 a3z .17.2
2 1B W 220 ska s 75 861 2 29.5
& 270 18 288 63 nd . od _ I
J5e 2027 1434 3460 ¢ 414 1903 301 6449 1020 - a5
N6 981 g 981 o od 'nd - o
7. e o 182 sie g " nd od " nd T nd
8. 1616 905 2321 . 39.0 . ag4 72 1572 264 15.5
9. 29 -0 29, o Y ) 149 0 °
10. 529 764 1293  s9.1 440 99 1491 356 23.9.
11, 805 18 825 ° 2.2 536 g 1817 10 0.6
12, 41 0 . 4 0 nd nd :
TOTALS 7149 3821 "10971 = 34.8 4208 647 14250 2213 15.5
N L B v B . N
. 7 *« 1689 ha (‘franscg:ta N &E) o
Species Tvigs .per Bectare b 4 Twigs Producuon_ Utilization Total ; Total « b 4 o
i 1] BT Browsed 3/ ha . g/he Productfon Utilization Utilization
: —ap— (k) _(kg) - ‘
L. %0 350 792 as.2 348 77 588 130 2.2
3. - ‘.
4. 335 0 s g nd  nd .nd “nd nd’
5. 1708 1142 2850  40.1 1568 " 240 . 2648 405 *15,3
6. 669 0 669 0 od Tad’ ad " nd nd
7. 4 12 13 e . od od nd ad
8. 1008 741 1749 42.4.. 3s4 59 '59'3-;\_; © 100 6.7
9. —qi' 134 175 76.6 263 75 444 Y127 28.6
10. 1718 854 2572 332 874 11 w26 1a7 12.7
Moo 237 0 237 154 0 0 9 0
12, ‘ ' ’ ‘ .
TOTALS 6297 329 9682  33.9 . 562 949 15.8
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2o

s
S R 869 = 4109 ha . (Transects D & R)
Species Twigs per Hectare X Twigs Prodyction U tilfzation Total ™ " Total . r. )
S .. 8. B - T Broused 2/ha ' g/ha Production: Utilizatign Utilization
DRSS - i : . (kg) kg) - e
L 300 19 49 388 22 4. - 90 16 S AL P
2. . .
T T :
4. 62 0o “e2 o ad od o
‘s, 328 102 .427  23.9 239 21 -982 - 86" 8.8
6 8. o & .o od o t
2. o8 .8 .97 82 nd- nd e
"8, 288 27 I1s. 8.6 63 2 259 8 3.1
. o . Lo . . )
10. 183 62 ' 245 - 22.8 - 92. 8 38’ 33 8.7 -
12, 20227279 - 11.8 nd . nd . ,
TOTALS © 1187 245 1405 , J7.1 416 35 1709." ,143 TV
5 o : “TOTAL" R <
Species Production.' = Utilization - . % . . ¢ Twigs (x'103) I Twigs =
: L (kg) (kg) . Ué'-;lizuion U ..B T " Browsed -
1 3837 976 256 4109 44408549 481 -
2. . 9868 3767 8.2 2669, 7387 . 10056 738
oo, .. 148 - 40 o 21,00 D224 166 369, 40,0
e nd od " nd 2501 115 2616 T b
5. 27396 " 3993 1.6 32089 19067 - 51156 373
5. " /od nd B S od, 20828 136 20965 }o.s
7. ~nd ' by 14987 1678 3176 . 528
8. 2813 14.8 8823 . 5214 . 14036 311
9. - 1918 234 472 800 1277 62,6
107 - 3495 16 3579 4596 10175 45.2 - -
11. 6559 2.8 9152 929 ° 10088 9.2
12. nd o i . 969 111. 1080 10.3 .-
TOTALS_ 56034 18.6 . 88918 44619 133537 . 50.2
. \ -
-~ L i ; -
. T
.

144 .



L tctal‘ prcductlon (at QQ%).VHuch less'

1 ' . T e B

B §§gig§i§g£§;i fij"thdse spec1es for which prcductlon data

;wereifcblleered,: Eo g‘;gg spp._ contr

-

quantltles, f‘ vere g prcduced ,fbg 'oggggggf e§§glsgi;é2é£l
'errhos;easrs: .;=pp-. Au giagg er alnifolia; Sherberdia”

'sasagegesgr Bosa spp; ‘and Sgllx “sp

pp-
§§lix' =sp-'fand cc §'¢§s9;;§1£e_a' bad the highest
7

vaﬁerage ~:f§fg productlcn foﬁ\-ig

'recpectlvely).

_uted the most to the'

abut stlll‘subetantlal‘ 

7 (1.50 qﬁd':o;gu°?g

Theee 'ti _ specxes aleo*fhad the Highestf

_average utllzzat'cn per tslg tO 56 and 0.50 g per twlg). ther

'jhlghect . percentage f Qf\ twlgs'vbroueed (62 6vvaqd* 73 5}

-

o

E f};reduetiéaf (23au'_andﬁ <8135,re5pect1vely). Taken tcgether,af

*xhesee'data"'shggeet that

'1tene ty cne cr more ungulate =pec1es..

-

tctal percent cf ut%ilgzd ;roductlon was 18. 6%. However,

) . q“‘_ .
'cec1duou=: fcrest~ (type’ 5) had much hlgher percentaaes at

‘E.JX and 29% re=pect1vely.iuore open areas (tyres 2, 3, 4)

P oen

'and‘ ‘dense plne' area<_ (types .pvv97;jhad*«fhé ldweet_

-utzllzation. i

.

~—-¢-------¢-----

1 Production data for CQgggs stolg_ljerg A4Sy 868 kg for theu
entlre Fazk area) were prckakly overeetlmated since the data‘

‘,vere"obtained frco orly one transect (transect 1) which was

located in-a rather mcist area (see. Frg. 3.1 fcr location).'
As uell, gg;ng, §5919g;§§§a -did not shov up in the fecal.

fragment . identificatico any species (unless 1t is: the
"unkncun tark" component fcr ~mcose Iable 6. 5).-

ﬁ;espeetrve;yygg apd "fiﬁé; hlghect 'percentage »ofa ut;llzed
i:hese vere hlghly preferred focd»

’ﬁﬁl ihe tctal percentagéﬁbf twlgs browsed was 50 2% and the"




e .-w..,

i

the prcductif'

‘cnly uoy. .

;..

u 4z Eorb Standlng Crop, Ercductlvxty and Ut1112ati£ng~‘

——

°tand1ng trop .in 1977 averaged 82 3 g/m2 (cr 50 6% of :j e

1C78) ibn‘ areas that 'sere grazed suhstantlally (areas VP

"tscuth ‘1/2 and NHC Table u u)..The same areas in. 1°7E (the

. samé' x.cne'= NEre-. placed hetueen 5 and 20 n frcr thelr 1977iﬁ

spot) had a ;rcductxtn average of 162 8 g/m2 l'd "” ﬂf

1(77 was _'a'f relatlvély’ dry year (Sectlon 2 3)."

2

:rec1p1tat£§r\ at Hed1c1ne Hat~’ was 302.- mm cr u=.2 um teloi,.

-f:

111.a 'mm atove the ’0 year average. 1977 had average annual

- tem]:eraturec cnly 0 °C telow the 30 year average whlle 1978_

_ b 30‘ year average. Prec1;1tatlon in 1978 was: U 9 2 mm orf'f'.'

had 2 l°C telcw the 30 year averag§ Thls greatly lnfluemced '

fty cf forage reccurces 1n the park.;t

As 'léf= result of the lov: product1v1ty n- 1977

utilizaticn wWas hlgh tecause cattle stccklng rates tefe 50%

hlg?er in 1977 than 1n 1978 ( ectlon 3.-4). As well,_elk[’

pcpulatlcn levels: vere hxgh in bcth year Utlllzation an,j

{ IR

v1977 ‘cn areae " that were grazed substantlally averaged 62%>

wtile the Jeame areas 1n 1978 had an average utlllzation aﬁvf

ctandlng crcp in 1977 on heavily grazed areae hae 42, 9 -

‘ ”~;fg}dz (areae ‘VP;i scuth 1/2 and NHC) thle cn very l1ght1y'

2

d'

' 5reas had . teenahletorlcally heav;ly graZed whxle VQ, north -

1/4, ‘had been tletcrxcally very lzghtly grazed.

'”ffgraied areas . 'vas ¢80 3 g/m2 (ve, north 1/2). The flret tuc,,-
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| zroductzvlty in 1978 averaged 202 9 g/n2 on all =1tes -

284.6 g/m2 cn llghtly grazed areas (VP, north 1/2). 18-.u€b

. g/E2 <c¢cn lLeavier grazed areas (VP, south 172; PE; STP, NMC
and ME). Tctal gproduction ' cn the oren grassland areas in

1978 is estimated at 15,532 x 103 kg.2 Utilization for the

- Fericd of May 15 tc'Septerber 30 is estimated at 3,737 x <103

kg or vzu,lx” of Vthe&xproducfion. Utilizaticn was least on

sduth-facing( sdcpes 15.81),~tbegnorth /72 of VE (13.31)'and

‘the north 1z of PP (18 4z) . Utlllzatlon percentage was,f

A

';‘g[eatest cn the Qouth 1/2 of vp (althcugh d.ata only

represent. cre exclcsure ccne since Yhe other cones were
AR C _ .

disturted - see Appeddix éi. 'H T .

4,z Eiscussgrn .

Tiet ccupoejticn_ cf elk and cattle in Cyprecs Hlllcn
- Prcvincial Eark  is sirilar to that fourd in cther areas.

Elood (19€86). also found that graminoid ccnéhmptioany elk is.

-

greater in autumn, ‘winter ard sprlng, than in summer. that

]
fcrt concum;txcn “is  least in thxs.period and that krowse
’ . . / .

corcunptlcr is lowGSt rduring eprihg; Mackle (1970) also

148

fcund that krcuee and forks here preferred hy elk in =ummerv~'

‘more thap ir winter dqung vhich;time’grasses:vere the main

- ) R
-----—o---q-------

2 This figure is assumed to be 'high.’since Potentilla

gggtlggga were avoided when . placing. cones due tc the
prohititive sizdé of this shruk for the size cf the cone.
Therefore estimates  covld reasonatly te reduced by perhags
10% dve tc. the fplentiful - and ubiquitous dictrlhutlon of
<hruhty cingue£011 (Brietung 1954, Klunph 1578) o



dietary ccﬁstituent (also see Eustace 1967).' InfRiding:

 Mcurtain Naticnal . park, cattle use of_g:aminQidS'aUd”fdghs’

was ' very high: (>96%4; in° his sStddy 598%) ’an67 f;eise

ccnsumpticn was, low (<ux

concum;tlcn Ly cattle 1n raclle's (197C) study wac alsc very
lew (<1%). | .
“ There AL€ Very fey_studies ct the effectsjaf various
levels ef'utilizaticn cn browse species. lay (1965) studied
several sgecies, ncne cf which were the same as thoseggzzed
in /ﬁhie~ study * area. Nevertheless, he found that dlfferent

[y

Species shoued a high var1at1on Jn thelr ceslstance tc use.

Ihe level cf utlllzatlcn at kblCh some spec1es can malntaln

prcdocticn  is less than 25%. For othe:s, something over 50%

may te acce;table. ke felt that ‘the optlnun level fcr mcst -

[y

‘species,*is prchatly clcsest to 25 %.'Cverall ntlllzatlon by
weight of tfe eight shrut speczes examlned in thls study was
1¢. 6%. However, the overall percentage of twigs trowsed was

50.2%. Often Ercused twigs incur dle-backvtosfhe Foint of

the T[revicus grouingu}season. ds well, certain species had

-

~utilizaticno over the ZtX level e- Agg;ggggieg”g;gigg;;g;‘

nggug =1g;gn1f§;a and E;gagngs' ggggg;ggg, Cther specie=

were cverut1112ed in certain cover types = Pogg;gs spp. in

ccattered grassland - and deciduous forest tyres, §§g£bg;_;g
capadensjs in dec1duou= forest and ;;x ‘SPF. in soniferous

forest, It1< h}gb use of Shggleg_;a gg adepsis and glgagggg

‘Q;gggig&g in certagn locaticrs would probakly indicate that

A

<149

in  this’ §$ddy <22). Erowse .



‘ .

the .palatatle ;pecies'(i;é;f§gli; spp., gg;§g§,§$9192;£6;§. '
Pcrulus spf.; etc.) were under con51derable brow51ng =tress.
- The 'dnly ‘Shruh cpec1e"s studled that were not overutlllzed
were Fosa spp. and’ sl_ghcrlééigoe SPP. Thé tctal prcductloﬁ\\\'
and utilizafion.values are considered muqh lcuer than actual
althcugh cqmparativé’ vélﬁes (utilizatiég fkrcepxages,
relative: prcductién- aﬂd utilizatiomy dn various sfgéﬁes;
etc.) aré_ corsidered relatively Vaccurate. The twig-count
' Qethcdcicgf .and~;ts applicatidn ;n this stud& is:cénsidéréd ‘
respcﬁsitle ,fq; _ tEese . loQ values. | Fegardless,
generalizétions on tctai . production may te.:scmewhat
mean1ngle~;;vas.§nnual or intré-seasgﬁal (winter especially)-
differences in snow depths will suhstantialiy affect fhe,
amcunt/ﬂ\sf availahle lbtouse, v(tuigs) and it .may Te
availability abdv_not aﬁnqal production variaticns ttat is
mcte im;crtant tétyinteﬁ krowsing hérbivcres._ ’ o ﬁ

*  Froper wutilizaticn of fcrbs in relgticn tc preduction
is also ,diffiéult‘to éssess (ﬁeady 3975) and may derend cr
vsuch'qfactcrs as .anpdél .gariatign. in Froductivity dde to
climatic changes (Smoliak 195€,. found variations Gf 100-925
kgsha tet%;én 1930 ‘and 19%3 in the shoft,grasé plainé'cg .
scuthein-‘AIhetta; ‘preductivity in the study area was 308.4

kg/ha in 1568 and 183. 3 kg/ha,ir 1974 - see Section 2. 52);

season of 1Pt€[¢1V€ grazirg (Stcddard 194¢€) ‘and type of forh

.~ grazed (fcr example, ég;oggrgn §m1th_i should be grazed to a

2

s

- stuktle Lteight of 7.5 - 10 cm and ﬁgg;gggg cristata to a

150 -



height,vof £ cnm (parker and Glendenlng 1942)), etc. Klumph

-

:(1°78) 'has’ con=1dered “SORE cf these factor= and others to

K 4
der;ve a cartylng capac1ty flgure of 5 500 AUM's annually on

Athél tench areas of the park (all areas on Iatle 4.y except 5

SFL and s@G).



Chapter 5:  FESCURCE FARTITICKING - ELK ANC CATTLE
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FESGUECE FARIJTICNING - EHLK AN CATTLE

»

L A
5.1 Intrcduction

-

The analysis cf. tescﬂ%éé Fartitioning by two cr more
‘ungulates reguires consideration of the*niche'dimensicns cf-

bakitat (s pcce) fcod and time (Schcener 1970 Hudson 1$77).

<Trad1t10rally, th1= has often‘ been accon;liﬁhed .by

‘deccrltlng ceaconal overlags in habltat utlllzatlcn and focd

(eg.: Stevencv 1S€eg, Allen 1968, Conetan 1972).: IDdlCGS

' deccrlptf;e' cf =pat1al and hatltat overlap cr 1nter°pec1flc
~

assoc1at1cn have ‘EEqu%%d increa51ngly lmportant use (Cole

1948, Hurlbert\ 1968.‘ Telfer 1972, ‘Icwin 1975 Anthony and

smith 19177, Hurlbert 1C78). Recently,_attemptc have been -

-made to evaluate recoucce d1v151on on the. hacfg of vectorial

recpcnce ta hahltat and functlonal Lnte;actlons_,'f
ccexisting 'species (Fe:rarf and"walkerv1974, Hudscn 5976,
‘Hudson et al. 197€, uuaecn sy,

| In fﬁis study 1nfcrmat1cn on reccurce partltlonlng ty
ye;i"and"cattlev was otta;ned ky cons;deratlca cf the-nlche

'ditensions cf. habitat (s;acé), food and tlme. These

- dimensicns uere con51dered 1n terms of. 1ndlces cf =pat1al,

hatltat ard fcod ovetlap= on a seasonal basis a‘ . _ \

TRy



€.2 Methods

- Kescurce partltlonxng on the ba51< of sfpace and habltat

was evaluated,uclng 1nd1ces cf spatlal overlap, ccincidence, .

asscciaticno, coeff1c1ent of =1te assoc1at10n, interspecific

crcwding and  hatitat ovenlap. C01nc1dence 1nd1ce= (che

u1cu=) prov;de mea<ures cf hcw guch of the cormtined area used

by ‘the twa =pe¢1e< sustains mutual use. assocxation indices
(Llce 194%) indicate thE"dlrection_ aid 'deg;ee cf site
uoyerlap:- Ccefficieni cf lﬁite asgéciaticﬁ-,(csj (Burlbert
1969) ' prcvides a frequency independent meacure‘ of
asscciéticn.': Interspec1f1c crovdiug (Hurlbert'e‘-(1978)
‘eguaticn '145 is "the ean 'density of individuals (fecal

‘g;cups) " ¢f.  one specie= ccrfrontlng the other Srécies.

>

-Spatial overlap (Hurlhert'= eguatxon 12) is the protatlllty»

cf 1nter°;ec1f1c enccutter \1th1n the transect plots and

habltat overlap (Hurlhert'c eguatlon 11) is the Frokatility

cf interspec;flc encounter Hlthln vegetétlon assocxatlone

‘(Vegetaticn assoc1atlons uere chosen rather than canopy

COvVer tyfes tecause. the greater number_ of associations

allcwed = more fetiuément of the fecal . group

distributicns) (Hurltere 1578). o
Cattle and €lk dieféiteprecenting various pericds were
ccmpared u=1ng Kulcynznsk1's similarity index {Costing 1956)

bvhich indicated what Fercentage of a pair of diets vas

RPN



identical. Spearman's rank crder correlption coefficient

(Seigal 1ST€) was alao used to'compare diets and indicated
‘tc what degree: spec1es Were chcsen 1n the ‘same cr cppc51te

orders' bty e palr of unqulates.v §; One or both of these

measures ' have Leen used in prev1ous studie; of elk angd.

cattle diets (Hancen and EReid 1975, Hansen and Clark 1!77);

\

'—;Ccmparatlve 1ndlce= of overlap cf =pace, hahitat; fcod;

ard cverall indices of niche overlap on a temporal kasis

were evaluared after Arthcry and Soith (1977) and May

o (187%) 'Alrtough referred tc¢ as competiticn coefficierts Ly~

these authcrs, the designatiod‘ in' this study is niche
rovér;ap (see Ckapter 1, Introdcctlon).
R

""The proper ccm;utatlon cf nlche overl§§ depend= cn the

: relatlchhlp (depend;nce or 1ndependence) hetueen the

‘various rescurce dimensicns. Where thg resource dirensions

are independent, the - tctal hichel'cverlap indexv is the

~

prcduct of tte 1ndlv1dua1 one~d1menczcnal lndlces (Ievxns

1€€8) . Houever, if the resource dlmen51or< are dependent,*

“tte tctal riche’ overlap iz " ‘the anlthmetlc mean cf the'.

-

“individual cne-dlmenerccal indices. Since the space,

hatitat, \ fcod and tirme dipensions are not c%npletely

dependent crrindependent, cuymration (arithmetic mean) niche

cverlagp 1is an upper Ltcund cn thef%rué multi-dimensicnal

niche cverlap (May '1°7‘) and product niche overlap is the
------’- ........

3similarity index is ccneidered a more meanlngful index than
Spearmans’ EHC since it takes into consideration actual
percentages cf ccnsulptxcn of 1nd1vidua1 Species

/f‘



~lcwer Lcund.

EANE

5.3 cpace(énd Hatitat Eelatlonsr

Cn -a nultl-ceascn ‘ tasis; - the - prohablllty - of

intecspecific encounter (see" Table‘ ,.1) tetueen elk and
cattle was lLe€x (1 46 - 100%) greater than it would have teen
if kcth specxes wvere unlfcrmly or randomly dlstrlbuted Ihey

_CHar . leghtly more than half. of thelr.comtlned range

1thirt the study area.

<

.

occupied‘ tore than 50% mcre sites 'used Ly cattle than dld

cattle -cccufy qites ~used Lty elkv(l e.‘elk occupled €8% of

the sites wused 'ty cattle while cattle occupled 02% of theﬁ

<1te< used ty elk).

- Relatlvely;'the 'some ratio of dlrectlcnal cverla; wac
indicatea by con<idering abundances. An 1nd1v1dual elk,
average, wculd have found that there had Feer 1. h»cattle on
‘th?t' sare siteb (aver | the length of the study)'while the
evecage'ccu would have- found that there had heen‘t.3u elR an
any site in'uhlch 1t was located.

®
In czder to determlre tem;oral relatlonshlp seasonal

‘ spatlal chanacterlst CS We€re. examlned. The prohablllty of
1 .

1nter<pec1f1c encounter is 'slightly hlgher' fcr elk in

sprxngfsulmer ~and f.tctal cattle than for  elk im the

fallduinter pe:iod.'uoxe specificaliy; elk in,spring showed

an extremelf ;hioh’protahility of 101% ccmrared to Chlyaiéﬂ

+Elk’ were more- ubiquitous in thelr dlstr1but1cn and

s R e s 5 i s P o




Table 5.1.

(see Appéndix-A for equations).

‘Species and

' Spatiﬁl Habitat

Coincidence Associaﬁion Intefspecific

!
!

Spatial relationships'bétﬁZen élk'and cattle

Season . Overlap - Overlap __Index - Index Crowding
Total Elk © - 42 1.51 .
: 1446 '1.32 .52 B
Total Cattle - oy o .68 2.34
 Spring-Summer Elk | o Lo 3L 1.57
' : 1.46 - 1.04 26 S L
Total Cattle e j’ .19 1.01
Fall-Wiater Elk’ - o -.47 1.39
: 1.37 1.50 46 A : I
Total Cattle 45 -+86.
Spring Elk .48 2.10
. 2.01 1.16 .34
Totgl Cattle. .26 .54
Summefﬂﬁik ; ) : .40 11r33 o
o U 1.28 1.00 .34 ,
~Total Cattle a \\ © .30 .54
" Fall Elk2 = .41 1.48
, v 1.37 1.70 .26 o '
Total Cattle ﬂ ~19 .54
S N
1.1976-77 ;0
2 1977 :
4 l.v

'
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'in - sumpmer. ‘The amount of shared comblned range was almost

onedhalf,'as \much for elk’ 1n’=pr1ng snmmer and total cattle

' than fc : elk in fall- -winter. Ihe amount of ehared comblnedv

‘range‘ is thé =ame for elk in cprlng as in cummer Eut was
. sutstantially less in fall.

Site cverlap cn "each cther's rangec was greater for

a'( . . 4

_ tctai cartle and elk fall-wlnter-'than‘ fOF, €lk ip'
spring;sommer. Eut gre 1ncrease vas subetantlally more byb_

elk (i fall ulnter) on cattle range than hy cattle cn elkf

'(1n fall w1rter) range. ) b-e>_ '

Althcugh the arcunt cf s1te overla; was . greasﬁet in the

elk fall- w1nter perxod and total cattle,voverlap in termc of

total numhers decreased. Ihls,decrease;was proportlonally

“the =ame fcr tcth specxe

®

'A separatlon of the <pr1ng sumger perlod lndlcated tbat

t

‘tte elte'vcverlap. of. cattle onto €lk range was 1e= /1n thef,ﬁ

elk-suzmer perlod than in the elk-eprlng ;erlod and overlap'

in  tctal nunmkers uae" much less in the elk- -sunger reriod.

However, the site ‘overlap of elk cntec cattle range was

'

 greater . in the elk-summer period fthan in the elk;spring.f

Feriod nand,'cverlap in.-term= of total ‘numters rerained
;ccretant. Ihe degree of Jntracpec1f1c encounter vas greater
for Celk 'in fallvuinter than ;ngesprlng-SUmner; "Elk
4]inrraepecific encounters dourkle ,lnesnmmer'overispring and
jalmcEt ‘triple again in fall, but always werelleSSVthan

cattle.
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Habitat overlagef (lahle '5.1) ' were greater ?imfu

fall ulnter than in sprlng~<ummer,veven though this reversed‘

I

“,when ,a.rmcre deta11ed exam1nat10n uas' made of spatlal

'overlars.‘ Even ’thcugh €lk and cattle preference= fcr the

S

‘same  krcad hahltat typec uere ‘nore po=1t1vely associated 1n ;

3

fall-wlnter than iﬁ“ e;rlng-cummer, within these tyres,f a

_preference fer nlcrchatltatc d1fferred. 5

,andla cqmulatlve =eaeonal bas;s-(for 1k 57% cf all

elk fecal groups amd 67% cf all cattle fecal groupc were

lccated gimf the grassland and con1ferou< fcrest cover types.

(Iable= 3.3 and 3. 8), although cattle preferred cther typec

to: a 51gr1f1cant degree. Durlng summer (for elk) hcwever,

graselands tad - =Jgn1f1cart1y feuer pelletc grouplncs than'h-

eXpected.'”Ecth' cattle-and elk (1n the fall and fall-\lnter

pericd)'-avcided dec1duou= forest but in’ <pr1ng-summer, elkb

nelther preferred nce avc1ded thlS type.. L

‘Om a',cumulatlve seasonal b351s (elk), only erevaspeng
rarklands and grasclard hench areas vere preferred ty both-
elkldand cattle ulth acpeuicpruee, spruce asren, and <pruce;
wetlands"avo1oed.hy toth (Tahleé 3,& and 3.9)..Duringbsnmmer,r

houever, ;elk nelther preferred ner'avoided;the gr"a,eslan‘dj

hench and acgen~=pruce as sociat1ons.



5.y FCraQé'kesource - 1'"?’:‘e'
P , 4 R _
- Total elk and cattle ~diets” Here hlghly 51m11ar at 7 X

(Iatle ;.¢).‘ Fall elk aud sprrng elk wrth tctal cattle had

!

. tte hlghest degree of =1rxlar1ty (>70$) than elk and cattle
at any cther perlcd - *uuuer elk and total cattle had the
lcwest degreef cf sxmllarlty ,(031), wlth Juné and August

"Eeing_ eSpecially lcu. rurlng s;rlng and~summer, elk chose

their' fccd <;ec1es ip the crder most 51m11ar a= cattle than-1

‘durlrg any cther perlod (Spearmans RHO, Iablq 5. 2)‘m:.

lm‘

.§tgg | ;p. recelved ‘the hlghest degree of use hy both

A tctal _elk ard total cattle (Iables u 1 and 4, 2), Other than.

'fggg;ggg_sp; only gagex =pp., Danthonla spp. and. spec1es of

the Ectent

‘b
Ib-‘

;;_ - Geyn group recelved more than 1% use hy
both ungul tes.f There uere: nu"cther plants utlllzed by
Cattle rhat received.'éver- Tif‘ =e. Houever, elk ccnsumed
‘”fairiy hiéh' propcrtlcn= of °hg2h§;§_a - Elgagnge and §g11x
'srp; (-.-% and 4, 22, respectlvely) o _ ‘

{lzeggggg ”spp. were cnly about one-half as- lmportant to
elk dur;ng sumuer: as tc cattle a«d were more 1xportant té
elk (than 'cattle) durlug fall-wlnter. C01nc1dent thh th1=
’summer‘ decrease »f grass use by elk fﬁiﬁ ca concurrent
1ncrea<e »1n useu of' brcuce.?/;hereas brouse use remalned

conclstently lcu ty cattle in the sumner and fall perxcd

2

(S

S e e L N
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Table 5.2° Percentage similarities and rank correlations of seasonal

cattle vs. elk diets.’ )
.
ASpeciés and Season _ ] % Similarity = ' Spearmans RHO'
"Total Cattle & Total Elk & 49
’ ’ . . ' . . _. . . ki.
Total Cattle & Spring/Summer Elk - 58 .53
e . ) . . e _

Total Cattle & Fall/Winter Elk e 68 .34

Total Cattle & Winter Elk ‘ 66 _ , .36

Total Cattle & Spring Elk  ~_ = 30. .62

Total Cattle & Summer Elk , 43 .56

June Cattle & June Elk. o ‘41 32,

July Cattle s July Elk '+ S 66 .29

August Cattle & August Elk o 19 S oL21

Septémbet Cattie,& September Elk 76 . Ct .09 -

1 These are all significant at the 5%-level. . : . o A

v
|



5.5 Niche Cverlap

Nlche cverlaf refe:s only . to the dlmen=10n< of =pace,

hatltatﬁ\ focd and time. Since there is crly a moderate

amcunt of dJctrxhutlcmal overlap (< 27, Table E. 3)' ptoduct'

'niche overlap 1s pcobahly ‘mcre accurate (Anthony ard ‘Smith

1977}; Ic the €xtent that th1=. cverall xndex- is

reprecentative cf d1uen=1cmal cverlaps, cattle and elk have
‘the hlgheet cegree of nlche cverlap durlng fall wlnter (for
'elk)~ and} total cattle than during sprlng-cummer (for elk)

and tctal cattle. However, wbhen the season= are <Lbd1v1ded'

there 1s the hlghest degcee of nlche cverlap tetueen elk 1r'

162

Sfring and total -cattle ‘wkile durlng summer, overlap was .

'lecs than cne- half of the sprlng perlod.

S.€ Discussicn

Cre cf tke comzcnly expressed :ationaiee’for‘doing»
'ccmparativeifetmdies' tetheen 'herbxvores, ‘esrecially  wild

mngulateslcand ‘dcmestzc. stcck “is  the need to estimatec'

catrying,-capacities er grazzng'

;197=y for varlcue_ comtznatlons A\

apacities (Stoddardletnal;'

.ff these species on land

';l’deSJgnated ~for lultxpﬂe ‘use. Informat;cn ‘en reeou;ce*y*7~

g

.Paftltlonlﬁg is ‘neededf» tc ‘.CalcuLate, these-foa:rying
capacitle f' T O .;-1_ o M

t

a;prcx1mate1y aox ‘or 7600 ha (Section 2 l) cf the park]“_

coneists cf cgen’ graeeland areas uhich, in 1978, p:oduced_ T

: approximately 1-.5 E] kg ct totage (table a u) of uhich 3 7 a
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kg were-ccnsumed'ty'graking herbivore 'Assumlng that there
A '

~Were at least 550 elk (512 1n the Fehruary, 1978 curvey +

spring tirths) in the study area durlng the summer cf 1978

1€4

and - that elk ccnsume €1% ofv the forage consumed ty one

animal unit (or 302 kg/month) (Heady 1975), ther the elk

would have consumed 830;500 kg of forage'for-the Svmonth:

.grazincd (cattle)' perlod o f about May 15 tc Cctoher 15 . The
diet ;of the elk fcr the sprlng, summer and ceptemher perlod
consisted,cf.ahout 5C% (range-cf uS - 60%) grassland Sfrecies
ﬁ(Tahle 4.4), therefore elk vculd have ccnsumed atcut ulS 25C

kg or 11. 1% cf forage produced on the non- fcrested areas of

tte park There were 4 &'s bT cattle in’ the park for

the .1578 grazxng <eascn fandf these;ianlmals  consured an_‘

estimated ,7 5 €7y kg'vofifforagev (lh animal 'un?? month'd

\ - ) O

: dqnshnesg.usu' kg -of\ forage_'é Heady’w197‘)“'cfv,uhich'an o

lestimated“ C% (range of-»é- - 7‘%) came from ncn- fcrested

hatitats (Tatle 4. Thl° uould result in 3,314, 972 kg or

'ytf88.7§ ‘of “the rcn-forested areas' forage belng concumed byf

»cattle. Ihe ccmblned consum;tlcn, of these two ungulates,_of

fcrage prcduced .cn the grassland areas'lc 3 730 244 kg'or

fSS.Ei of that which HaS\ found to~hhef utxllzed ty the

"eiclosnre ‘ccre data.“ Ixclocure cone cllpplng data must be

-1nterpreted uith'-cautlcn,1 since there is confuelon in the'

( \ .

'vliterature regardxng thezr etfects on herbage yielﬂ Whlle
ﬂCoulxsshav (19‘1) fcund that herhage ylelds increased under

ahware mesh ;exclceure ccne, Dobbﬂand Ell;otv(1969)‘found



'thaf. there‘fsés a 15! reduction 1n herbage yleld and a 5312

‘decrease in seed yleld when pasture Ssamfpling cages were

placed'”dn. creeplng red fescue (Festuca gg;ga) in early May
and removed 1n early August.
Ihese caJ.culatu.m'= leave 0% of the cattle' diet ¢r anmn

estlmated 1,420,702 kg -and 50% or . u1=’ 5C kg of the - elk's

dlet kelnc derlved from fcrested hatltat.v‘No data Were.

~.gathered ,cn pro&uct1v1ty, standlng crcp, cr utlllzatlon of

forages ir fcrested pabltats\ (except- for u;nter twlg

‘inforraticn). AR o R

f:d& ;the3'informaticr cn réiet .prefererce= it would~_
'appear that xlthln fcrested habltatc ’cattle derlve the vast'
_majcrlty cf the1r dlet frcn gram1n01d type plantg as c;posedes
~;¢f hrcuce or fcrts.v Ihlc 1= ccn51stent with their use of"

ncn fcrested habltats. 'Elk however, derlve much/cf the1r'

'\.‘.\

.summer dlet (;erhapc as hlgh as 05 50%) frcm brouse plants.

Gn[ .a temporal ta51s, summer gra21ng ‘cattle can 

bg~§ctentia11y 'have ‘a sutstantlal effect cn: w1nter1ng elk. In_'

~

'mlld wznter= (a= 1n mcst of the tlnters in the early to mld
1970'=) after a growing season of high productxv:ty (lle.

,that_‘cf 11578) *ﬁhdf a_ grazlng seasor cf ccmﬁaratively lowf

165

fcatrle'7adﬂ's'v(es"inf’1c78) there hould 'he: much forage‘7

f_avarlahle f or ulntering elk énf thelr' preferred range

'ﬁ“chuever, in relatlvely severe u;nters (a< in 1977’78)- afterV*

t*a‘ grcwing (jé%con cf U,‘ productiv1ty (as 1n 1977) and aﬁgjf

4fgra21nc,'=eascn ef cc:parat;vely high cattle Ana'e (qs;;n .f] »



1577) ,rhe aICunt cf'fdrage available to Hintering elk‘wcnld"
be ,greatly reduced ‘SCme calculatlons can lllustrate this ~

.pcint.' If the preferred \1nter elk range in mlld wlnters 1='

' areac V:, FH:, P2, SIP,,1/2 of HE and 1/2 of SF1 ‘and SG then

'the amount f. forage cn tbese ranges at the beglnnlng of

-CCtoter (atter cattle gra21ng has been completed) uould be'ﬂd

ey

abcut 4 M kg (JEECulated frcm Tahle 4, u) after a. grouzng and;

grazing seascn; as ini 1978. Assumlng that ,fS%; of thls
[ - . :

' prcductior is unpalatatle (thCh 1s reascnable conelderlng"

the graseland' compcs1t1cn, Klumph 1978 dan“_ eil dletary

7pgefe:ehcé; Tahle 4, 2), cnly 7‘% is avallable for the whole‘

B ~

' - winter due tc deccmposltlon,'trampllng etc.,.and lt :is safe'

—~

tcavcraze» 7»% of the net prluary productlvlty durlng flnter.
N mcnths (Heady 197‘), this would leave apprcxlmately 1 8 % kg
..cf fcrage con theee preferred areas. Thls cculd support about7

7490 elk fcr an. g month \inter perlod (1 elk = J€7 AU'e). If,‘

L >

,houever, the range 1= restrlcted 1n severe ulnters to areas

L ‘RHEt ﬁffﬁ 'cfi WE' and 1/6 of SPL and SC, then ahcut 180 elki

b

- could ke sup;crted. Iheee calculatlons however, dc nct . fullj
reflect elk preference - Hovenent out of the study area may B
cccdr vell betcre these total caldulated values are consumed‘
tk(see_» 5ect1cnt_'3gﬁ32 andK Appendlx A).: jé. amcunt fcf.g-

;utlllzatlcn ty--cattle cani affect winterzng elk hut elk"

ulnter hahxtat selectlon can te mpre drastically affected hy

I3

1'climatic ccrditicrs.

‘o

e

1€6



‘s

’;Schceee: (1Sj¢) 'generalized"”that_ seraration c¢n the

N

;hahitat ‘dirension was. the" prinéiple uethcd' cf resource .

B

‘vpa;titiohitg"in -a. Hlde range éf animal ccmmunltles (55%'of '

- sfudies:’rev1eued). Ihe food dlmen51on was the ceccnd majct'

. mcde'icfe part1t1cr1tg (QE%) and the time d1men51on was only

ra:ély_ tte prlmary dlnen=1cn (5%). Houever, "the usefulnes=

Ny
~.

. estat.
1a;ge mammallan gcazzng“'cyctem S. It is often dxffxqut tc
'ccmpare-‘tbe relatlve‘ szgnlixcance. of varioué-dimensions

) . N - . . . (ve B
gﬁwectiVely since/ both spatlal and tempcral cccurational

_patterns appear dxctated to =cue degree by fccd preferences""
1"(Hud=on 1976). Arnold (1C6u), Eell (1971), Ferrar and Walke:
“e (1920) and' Janman '(197“) felt that habltat utlllzatlon hy_'
:gtazih;,vaeihalé '1= determlned largely hy the presence of a.

prefer:ed” fécd supply, althcugh =he1tec con=1detatlon< may-'

s

';g@E 1mportant ;for some rspec1esv partlcularly 1n northern
envlrczments. Ihle, difflqulty in determlnlng the pr1nc1pall
T,.lmethcd- of ‘:ecource partltlcning .s;,exempllfled 1n thl‘J
-~<tudy. ﬁfo; example, »elk seern - to dlsplay a dual preference"“

fer hcth feature= ct- fcrage and features of =helter,’almost
. 4

7to the pc1nt cf amtlvalence. e '31. _5_ ;v_“

” ;ufqp“ these reacons,_ dluen¢1ons vlthzn the meaeures cf[

oﬁf:t;;ee typeﬁfvcf generallzatlons haév nct been clearlyﬁ

sted partlcularly hben cem;arlccns are reetrlcted to._

I3

“}ﬁiche. cve:lap Jepace, hahltat, food, tlme) aere given equal_'e

k ”"eight- "SSWlng ':-;'t.he Validlty 'qf‘v this weightlngo -

f' int€:F£9§§ticp 'ofq_ h nxche overlap 1ndex§fs sti]l not a }

A K b
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-

. eimple_~matter aei uéy' (197‘) p01nts out because of the

unkncwn' nature of the telatlcnshlp between varlous reeource

: dlmen51cns.' chever, if p:oduct niche ovet]ap is. concldered

" more relevart (Arthcny and Smlth 1977), thgn nlche cverlap

. tetueen elk and cattle, althcugh hzghest in the fall =vinter

perlcd (elk), is only moderate in couparlecn te Anthery and

Sm1th's (1°77) ctudy cf uule deer and uhlte talled deer.
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,6Q1»Intr¢ducfion'

"Sutstantial.-populatidnsv éf ‘moose and deer exist in

Cyrress Eills ‘ProVinciai - Fark (Sectlcn 2 6) and there are .

pctential 1nteraction< tbat nay cccur Letween these cpec1e=

and elk ard cattle. Exanlratlon of recouice partlt;cnlng of

elk and tattle in- regard .te product1v1ty and utlllzatlon ct

he 1upcrtant }frage plantc bfer: example,, uoulﬁ not.te

crplete unless .the.-cther upgulate -crec1e= vere_ also'

;ceasiéered.'VIhe- a;parent rcor ‘cond;tlon of browce in the

.

- rark (ulelDQOn‘ 1968, Gudmuneon 1975a and t) comblned with

_kncun Preferencee' of toth imooee ~and deer /fe trowsed‘

o

-fjrickinsqr,1$65 Earrett 1972, Kramer 1572}\Kowal 1977) aledf

B siggested. an -examlnatlcnu cf rescurce partltlonlng tetweerr

.'theee'unguiate elk and’ cattle. | /

This. .chapter precents 1nformat1cn cf =pat1al and

hatltat patterrc ard fcod hat1t= on. a ccmparatlve haelé

-

. 17¢

Informatlcn -‘enﬁ' epatlal and lhab1tat dlstrztutlon.;ﬁ

pattercs anc characterlcuce cof deer and mOOee wac dﬁ/QICPed e

| przmarlly durxng inspecticn: of he. fecal plct/transect= -

‘3(=ecticn 3 24) examlned in June and August cf 1977 and 1978.

:Iberefcre, irfcrnaticn irepreeents -“a cumulatrve- tvo-year-:

e

o R + :
- &,.T__.___._,.__,,.‘r‘;_ - IR

¢ A e b2



period.

vlhe bigh 7populaticn= cf. the Cyrress Hills Ungulates;l

Hlthl[ a relatlvely llmlted aerial extent aIGCisuggeeted:the‘

deer. Conceguently,\‘O sagples of fecal materlal\cf ccnblnedy

vfall w1nter and €0 =ample< cf comblned <pr1ng-=ummer pelletci'

vere: collected “ferp moose and the same was ccllected for

deer. Each1sauple'ccnsiét§3 cf 2 €'3‘pellets forftdosecandvff
v -9>6 pellete'lfdrv'deer.v Euring w1nter, many *areas.,had'

rectrlcted acceee‘ due to great snov depth< so ccllectioneh.

'were made €n . the \eet end cf the park ardund area VE and Rb

. 'Y .
(see Flg.» ‘Je 1 for locatlcn cf thece areaC).‘In preparatlon.

'fcr'ganalycec . sawples ue:e treated ard . analyzed in arn

,?_>"identical mannerVth that applled to cattle ard elk fece'=
o SR . -
(Sectlcn 4. 21). o 7“;g B ‘ ,

Eata analy=1= proceéded in a clmllar manner as. the data

ana1y<1= deecrzhed 1n preceedzng chapter

-

€.31 E1k f'uooéed-~,';_f';

g;Qwas 3Q+%%““ees than it uculd have been 1f tcth =pec1es uere,

S
unifcrmly-;

deternlnatlcn cf seasorﬂf’ dietary patterns of mcoee and'v

i, 3 s;ace:and,ﬂahitat Bescurce. = S xs**

'ﬁr_Cn“%a', tult1-<ea=cn tasxs,’f the probahlllty of

1nter¢pec1£1c 'encounter (Tatle 6w 2) tetueen elk and mooee

yrandon‘y d1=tr1bnted Ihey sbared only aboutae

-e_1sx\ (coincxdencg‘“index) of thelr comtlned range Hitbin thedf*

A VL



o /‘

‘Table 6;1. .Vgiueé of sﬁatiai'éharécteristicé of moose and deer.

-

iSpecies-and :‘ o .. Degree of: o Intraspecific’ S
= . Season . . R . Selectivity v -Crowding - =

Tot?l‘Mdéée ' .J 4-34) R kf‘ 66" ¢
Total Deer - o 2,41 .85 .
Spring/Suﬁmer Moose . u7;86 : ' - ."5;]
Spring/Summer, Deer o - 2.81 o 7450

. Fall/Vinter Moose = 11.23 o1.12
IS s e : 46
Fall/Winter Deer . i 2,57 T 3 _
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FJfStudj éfea;l_ o
o Ho&evef, élk vere mcte,ublqui%ous ‘in thexr distrlthtlon  -
-,aﬁd' cccupxed ahout-#5~t1me= as many =1te= used ty nccce ac‘
“moose  cccup1ed -=1te= u=ed Ly elk (l.e. elk cccupled ué% of'f
.tﬁe' éi§eé~ used,-ty mocce uhlle mooce ueed only 9% cf the 
V ?#te="=u=ta1n1ng elk).;- ‘ .»f». |
An even =trcngez dlrectlcnal overlap wa< 1ndlcated when

gf*,the anlmale'/aturdancee ue:e ta*en into con=1deratlon. Ihere7

were more lthan '10- tzmes ac many elk on <1te='utlllzed by.'

mccce than there . vere mpnee on '*'es utlllzed by elk.,An f’”

: 1n01V1dual uccee,fﬂ“

had ~a¢e' 1te (cver the 1eng§h of the‘“

elkr would have found

évéfaée ply 0309, .
:-’_. - : . : ) ;‘\.Ai:_i

=1te it ueed o ;"- a S oo
aI"mcc<e” %culd have foun@ that the:e had
| moose 1n that Same s1te cver the length of

.”ﬁ@;tgqfl whlle ,an‘

_ : have found that
there had teen 3.7 other el* (Iahles [ 9 aid 3 1).. e _ ¢;,‘ |
'job';_ Even t}ough the degree of 1ntra=;4;1f1C)encoLnter 1s  L _ '.
3;1cwer for noc=e than elk, mcoce have a ny ch*htgher degtee of{ ; ;i’_
ifcpatlal select1v1ty cr speclallzatlon./ﬂhe =elect1vuty value
. ef 1'§,34;7f¢r: mcoee 1ndlcated thay/ the ptohab 11ty 0175'
"-;hgraéfeﬁifiq’ enccuntet or 'tbg\ probabii1ty c{ 2 ncocel?n
'ﬁ;aifeﬁpting[“{-; utxlize the =ale site over the lengtb of thefﬁ
f}sfbdy'ﬁuasfssax (u suv- 100!) higher thau it v;nld have been:f

7Iﬁ'§1£ lccse uete the pe:fect genetalist whilc the ;rotatilﬁty}fa'-



i
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Tforvelk vas coly 1153 hiéter;‘Lf; o ' ‘-N"?<J'

?%c: . mcose in- fall-ulnter than sprlng-cummer and only -

. : Ce
’ . . B . . - ) . . N o
. [ T . o Lo

ol

Tte hlgher degree ct spatlal select1v1ty ccmblned wrth‘

,’indicated"a rarrou nxche breadth in term= of the spatral"“

° M

'reeource. 5nd in fact the spatlal plche breadth cf mccee was
'onlj ~Cche quarter that cf elk (-09 compared to .36). Mooee

~ had »the narrcmeet dietrlrutlcn dof the four s;ec1es,of‘,

urdulates cccurrlng cn. tne etudy area. .

In. ‘crder to deterrine temporal relat1on=h1p= ceaeonal'

sratial- characterretrcs. were examined. Ihe prctablllty cf

}interepec1f1c_.encounter ¥as hrgher in fall wlnter than ln'
sprinngummer; although it remalned negatlve- The ancunt of‘

shared ccrtined range remalned the sare at $% for each

¢

s€agcn.

Site ¢§ér1a;, ty elk cn moose rance wae greater 1n

4;Qegging-sunrer than in fall- \1nter tut elte overlap Ly mooee'
on elk 'range was greatest in fall—wlnter. However, cverla;'
~in _term=‘ cf total 'nuurere of anirals was con51stentl$
fgreateet in fall-iirter.' ﬂ '

‘The decree of 1ntra=pec1fic encounter was nuch greater'

leghtly greater for elk (Tatles £.1. and 3. 1).-

This | ircrease in ercounters is reflected in the higher

.vdeoree of sfatial selectiviry _in fallfuinter,.especiallg

exemplified-ty mocse. o o T

”the<;_lou ' degree of 1ntra=pec1f1c enccunter for4 mé@ee o



v : . . e

Hoose dld nct lake use cf all grcss canopy cover types?“

o

(Slqn ,Waé '?ﬁ found Eiﬁ- =0 - 7=% decxducus cr conlferouef”

._cover) ‘r all Vegetatlah\associatldns (parklands plne or“ﬁ

gcplar uetlandsg§ perlet grouglngs representlng all seaccnc_;

Y

'depocltion ccCurred on oqu 11! of the pellet grcup plcte., 

S

Cumulatlve , =ea=cna1 =lgn of moose' occurred,”moref'

S

frequently than GXPGCtEG ~in,?tuo*3canopy~’¢6§er types“.-

l‘

reélducuc' forect and maxed forest = in rcth of whlch HaS%‘

“fcund. less,elk\slgn than expected. These twc;types CCCUplEd,

.;33% 'of’ tte tctal area hut ccrtalned ‘9% of all mooce fecal}-“

'pilé . Cnly the grasslandc recelved lecs szgn than‘expected,”

aga1n 12 ccntract to elk c1gn (Iable 3. 7).

I}ree vecetatlcn ty;ec ccntalned mote moose fecal p11e<

. than f_expected'»' parkland= asren, f aspen 1s10pe=) and

““a°F€n‘°Pruce. agaln all vere negatively as ocxated hltb elk

'?51gn.,Cnly ‘the plne aspen and grassland bench areas had lessl

‘51gn than expected.,Ihese twe area= were preferred by elk
‘_rlstrxbut1on_; patterns-r'are deflned . further : hy
qdn51der1ng- temporai characterlstlcs. Ihe relatlcn=h1;= tc

‘canopy” ccver_ typec-, remalned the ‘same_,w;th~;cpposing

p:eferencec - andlffaVCLdance- tetweed‘,eelk\niand" mocce.
:Sprlng-summer pattern= hcwever, changed’ Hhereas elk tecamef
lmuch' . mczeﬁ, evenly dlstrxtuted showlng :151gnificant .
'prefeeenEes_ er' avcidance fcrv»cnly Cne cover type, mocse:

maintained' a- higt degree cf select1v1ty uith four types ;

Y

Freferréed or avcided. Bcoce avo;dance of conlferouc foreet
e S o , . . '
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_ nﬁg‘vléﬁgdéffiéﬁ*td‘eib ¢;;e durlngothic ;i"vﬁ"'

‘teferénce fo: th1

;‘“'-_Mccce avciaéﬂ

Parklanngfﬁs;'

i ‘Pf°C$ Has ialso pmefe§t¢q ty mooee buf

v=hrut1and area= not c1gn1ficantly avoiéed

!1\ . ) v AT »
Cv ytefetréd uThe ; ; _
s

Pl“‘*“f” : tYPG falsc kG fe"er Pellet wwpzngs than

L - LT R ~; 3

o 5expected ,~pr1ng-=unne: mcoce dlstrlbutlcn fgﬁ$Q:q, cemalned‘ L

ELIMRS véty ‘clnzlaz to t%e fhll-vinter perlod u}yh Qc.en fér%St' B
REECINE & o | | 8

jajégf hlghly ;:efe;red hatltat .Ihgg?type ﬁﬁ*&%lgnlfﬁcapt

3z Elk teer

i)

multi-seascn S basx;,,h the{ ukrvhatxllty :§f‘f f5;ﬂ:f

1nt€rcpec1f1c

j'enc?untef hEt“ee“ elk H, dver“‘ﬁé" cnlYf““

 v.Ts11ghtJy 1'?'klthah 1t‘mculd“hav§ been xf %%th spec1es:wereff; B
ranGley assccxated% Ihey shared about 39% J% gheir Ecmbined;f' | X

L Mﬁ~»~rﬂr. T R T }w
“'range ultkit the tu@? area. .v,_n :”‘ R ‘,f “ﬁ&¥;‘vﬂ’“““ e

X
. . i SR . g S o
vﬂ]‘ " . : . al Lo o

H ”fﬁl, ccéﬁpled agout 65% of the sx;es uy \d b; deer w%;lefﬁ ‘iyi
deer occupied 28! of tbe =1tgs used by elk./ ‘ ' B | {j
. :*;}{,‘“ Ihi‘ :ﬁtrcng ove:fa; Ofkﬁﬂk onto =ite ﬂ%ﬁd py d" N :E t
S?fovgeinforced )hy the nzneftid incréﬁse igﬁilk Ndﬁﬁere cn it s ,f,{




'”ff.utillze

v study) wh;le the‘avetage élk ueuld have found .&; deéf
- 'ff-pfhéf- aicupe \ié"f-_.fi'ih:t'ta-Sf,r’e'é_iE .f"‘i‘é*«‘é"ticé.“.’n'_’tve‘fﬂ-i"";;?:'S, Tess for d‘fé‘?-'?f? R
..T’ g oniy 1‘% that of elk But,evﬁa,theudhﬂlhe \
actualiam-untjof 1ntra=pec1f1c encounter uasﬁ%owér, deer had

| “=119ht1y;; higher degree of spatlal w~=e.lc.=g.(.:t1m.t:y

f:epecga1lzat;cn fﬁh prcratlllty of tuo deer atfemptlng tq

: X
_‘the =ane 51te over the length of the study uac 1571

!

'ah;gher 'thau it Hould have been 1f deer were the perf@tt'>hff

L4

.2-}:generalwa=t ahile the pretatillty for elk 1: 115§\§49h€r’“‘,;m_

’ '-f:elk.~n_?n examluatlcn'

Ihe deer's c;atial rlche breadth was one thltd tbht cfv

seasoral spat1a1 relat%onﬁflps,g
- S ’fl\ g
x';-1nd1cated _ great dszereuces tetween ;cprrfg-humue: and' e

-fall ulnter.\

?rohablllty : f 1nter=pec1f1c 'encounter (cr the:"f

idegree bof‘\cpatJal cverlap) Has 73% hzgher 1n5<pr1MQ—=ummerffurf¢;
"than ;it uculd have heeu 1f toth spec1es were unifcumlyror;r'_‘,
e,;randomly dxstrlbuted.' ihxe hlghly A=1gn1£1cant degree ofﬁf;fu

"pcc;tlve aésoc1at1cn ccrtraeted Hlth fall~wintem in- whlchf:]*gir

,'rfthere 'uee‘ a,=Ignificaut lack of assoc1at1cn. Ihe alcunt of@f

: \ ﬂ\ . ’
”M_Jshared ccurined rauge,ﬁuqe. expectedly,_ alsc higher ic -
iae—cpring-eumler.'}fh"lf f,;_"If”.,;,y<gfg5 pﬁf?~§idfﬂ‘ﬂ%~.eff'*'

i T T e T T L
7fef1h¢7' ratlo'}“of elk/deerw site-: cverlap renalned:ﬁr,

"Afapproximately eguivalent in all periode qithudeer occupyingl;ﬁ'



N- ‘f ‘ o . ,". ? i T3 - T B R ﬁy?\ s

SR oy . -u." 0 n'-"’

- ®
--a,than ﬁa&f 'qf

f‘ltes' used by efk tﬁan elk

T - T - g o
'.;;<jgcupied =;fe¢ used &y deer, alt ough theifverlap ltself was e

- L

v ‘H*g5gggatest 1r =pr1ng-=umner. Cverlap 1n term-= ct tctal rumber< -
e ,:.,;v &7’ R ) "'r.“? & ".»\\J

e aninm 1jﬂﬁva§f3consisteni 1th srte overlgp 1n that the
Lot N*‘*' : vi - ﬁy B ' |

both seaeonad perlode compared to =lxghtly

: \

ir ;eacedﬁenc@uutere fox elk i fail-wlnter.'::

1

Deer 7'exhrt1ted | decreased . degree l;co'5°pat1al

g*ff:[fselectlvxty fall uinter shlch contraeted wlth the trend

_:jexhltlted ry elk \%Al?ywclif;f ;»rreltyv;n 513*7}5

i reer Amade at 1ea<t écme u<e cf all qanopy cover types/’\~;7k

'fﬁand nearly all vegetatlon associatlcnca (exce;t pcplar

n';uetlands).q{._Pellet ¥ grcu;rnge : representlng year round 1u"'
. ' . %ﬂ . . :
-{idep0°ltlcn occurred on 2‘% of . pellet group plcts.

Cumulative seasonal deer pellet grcuplngc occurred more

'L

freguently thanl expeoted on tuo canopy cover t?pes'- mlxed

.t <

,foregt ,(hhlch was eignlficantly avolded ty elk) and clcced

\canopy corlfer.: Iheee tuc types occupled Su% of the total

I3

fd;“fbf nurher cf.gflcts;‘ard ccrtalned aux of the total deer fecal

Kl

L:'

grcupc: (Iable 6'3). Cnly tuo vegetation aseoc1at1cns had
deer 51gn more freguently than expected - the parklandc plne
"f- aspen type and th pine slope ‘types - hcth of uhich alsc

contained lote elk pellet grou;xngs than expected. Gracsland

SRR

?”fhench arede Iere avoided ty deer.to~a signiﬁicant degree but

'%exuere ;referred by elk (Iahle 3 8).‘ o

a

w,



'r.'H;eett' avoidedf theﬁﬁ‘gtaEEIahdfgcoier type hi both:

.t

_falhrﬁintet and '<pt1ng-=ummer vhereas elk pfeferred ‘this

i

.‘.l .

: ez -

‘tyfe in- fall ulnter 'and aVC1ded 1t in the =umm§r._HouevezﬂfA&

N o !
- deer =1gn cdburred more ftequently than expeCted in a

~

u‘hatltat type "adjacent ' t¢,: the" open ‘areas"in.'the .
sprlngwsummec,. the 30 --502 dec1duous cr con1ferou< covetfj

";ecpec1a11y‘ 1f 1t con51=ted%§f plne-a=§en.h£ec1duou= forest'

(2 i

. {
_wacvprefet:ed durlng <pr1ng summer and was nelther preferned

ncre av01dea elk 'i thls\ perlod , Plne ;elopes were77

. ptefetred ky tcth elk and deer 1n_=pr1ng-=ummen\

.r

s

'.:°f’§ Cattle - Moo=e..'

fnter=;ecific ercounter betaeen -cattle 'and moose was J€R

.

less ‘than 1t uould have teen 1f toth s;ec1e°'were unlformly

- o

kor‘ ratdcmly 61=tr1buted.‘ Ihey <hared only 1 % cf thELE.

ccmhlned range Hlthln the study area (Iahle 6. 2).

Cattle cccupleu -atout 27% ofnthe‘eitesiuSed'hy mcose

'fwhi;e mccse ‘cnly cocufﬁedh“ahout. 82;6f$the Sifes used by
cattle. - | | } ‘

| Thie letrong dxrectlonal cverlap was relnfotced ty ‘t he
" ‘setenfoid ;1rCtea=e in cattle encounter= uith mccee than in
4moqse- enccuctef:h»{ith cattle. .An‘ 1nd1v1dua1 ~hocse, on

_average,' Hould have found that there had been .6’ Cattle 1n

that‘.same site (over the\ length of the =tudy) shile an

‘individual ecﬁ' ch]d have onﬁy found .09 moose on any SLte'

Cn’ Ta mult: se&scn -‘taeis, " the - p:ohatlllty off"



it used. - - . oo . R fi'ﬁ.”: '? -

';-.ca‘ 'wculd have fcuhd that there had heen 4. CE other

-

‘fcattle ip that =ame Site over the lergth cf the =tudy whlle

S ~ . ) h

.moo:e_ S o J L R ,[ ~._ .

-, L :
Hooce tad a greater degree of spat1a1 celectuuty than

T

T . 1

>Agther =ame\ =1te over the length of the study was ~343 hlgher

.wthyythe ;rctahlllty for cattle ‘was- 269% hlgher.~

Iempcral conclderatione=l~1nd1cated ' that . cnly in

fall-w;nter' uas there a negatlve degree of epatlal cverlap.

¢

‘<=pr1ng 5uuuer.~‘Ihe amcunt of shared ccmblned range remalned

- eeaSCnea,

'relat1ve1y the =ame at 7 - 8% for both seaeons.' ?e

A Slte cverlap ty cattle on Doose rang€°HaS greater 1"

cprmg-cummer than in fall ulnter. However, cverlap in- term=

J

of total ruuter= cf an1ra1 reMalned ahout tbe =ame fcr hoth

Py

ea;'moc<e chld haﬁe found that there had been only .66 cther: -

'cattle. 'Ihe prohahillty of two moose attempt1rg~tc utlllze )

r_Tré:é fwae37cn1y a very =llght degree cf pceltlve overla§ in

. ie : s

‘ than g hould have been 1f mcose were randomly dlstrxbuted g;

The degreé of intraspecific enccunter fcr mooee wae,;

. o

;eelectlvlty durlng fall ulnter.

Although' mocce -and' cattle"ihad a negative degree of

-

over ap 'cn“'a' hatitat tasis | (Table g 1) in epring-eummer,'

they had a pcotive degree of epatial overla; u&thin at. leaet
. . 2

-
’

:more_vthan: dcuhled Vih. fall Hlnter aver. =pr1ng-<uumer and

z

thias  is reflected ih the greater degree of s;atlal 7ff



‘, some hab1t3t§~3rfall‘31nter mooee and total cattle habltat G
cverlap ‘uer7/ atout the _eate;‘as 1f the& uere randomlyi*?V

dlcttlbuted but vppmd"ﬂ micrcscale. ttey had a falrly largefff*

degree of necative a==cc;at1cz ( 36%).‘f'ff$: f?.u?[;jj;f}{>/

»._;‘Cn a cumulatlve seasonal bas;s moose had ncre cpp051ng‘

afflnltles ‘) cattle for the same ccve: typec (1 e.»

.grassland -ﬁ-_aceas, dec1duou= forest and mlxed foreet). ;

e

“Jeame oppcs1t1cn cccuzs ’n']th fall ulnter,ceasonc

chever,;rif:jcprlng-summer, hoth moos'fand cattle avexded

_closec' carc;y ccrlfer. Hcoce fecal plles occur:ed much le==
"'than expected _in ccnzfercus forest 1n the cprlng-eummer

whereajﬁ;qattle-‘nezther. p:eferred ‘At avc1ded thls typetdfd7"'

A i S - L &

(Iablee,,e-.a-?.a.nd 3.2)0 .

- ,"' ".‘ "..'

'?gﬁ”ﬁ. oose an‘ﬁ cattle had =1m11ar poeltlve preferencec IU:

Lo 8 ;arklands' aepen vegetatlon aesoc1atlcn oq ﬁ' cumulatlve .7TQ»V

-seascnalﬂ ba<i= (Iatles E u and 3 3);'A11 cthet =1gn1f1cant'”

mooee aff:n:ties were in c;pocltlon to”jhoce of cattle.'Eoth.

had 'negatlve affinxtlec for plne-asgen lopes..Both moose'“fw-~

3

and cattle have pocitlv% aff1n1t1es fo"

;spruce wetlan‘f3

otherf seaecral mccce affinitlee thatﬂwere <1gn1ficant were'f

| op;oclte tc. thcse of cattle.,;dfeih o
G.EQ_’Ca'_t_til'eiﬁ-” n’ev'e:**” | o N

:Jgh'@7aﬁ  uulti—eeascn_‘ taSis,lff'd ;robatili\\\\ of .
intercpecztic enccn:ter (Tahle 6\2) hetueen'cattle ‘and’ dkerk_;*f(fe

u‘% 1 ;e- than it uculd have been if toth~specie< nete S

3



jperfect ge:era11=t)3

;enccunter ffasﬁ*ie; than "02 that ot fall wlnter althoughﬁ{;f;i;”'

was

e

.d1=tr1tuted unifornly‘;”

_thelr ccmhlned range s;thln”the study area.vggfﬁ*;Ts‘ﬁhgngQ"f

;hy deer tran deer cccurred cn =1tes uti{f:ed hy

'recpectlvely).ff

-spec1e° cn the3

e

Deer cccupled 22! of the 51tes utlllzed by éattle whzle

;cattle cccugﬁed 311 cf the =1tes used ty deer. In terms off{ﬂfﬂw ;

overla;.¢*

vﬁn'“eer “ﬁfd only one-half f'#ﬁéj;JV'“” 5

,selec§1v1ty as did cattle (Iahles 6 1 and -.1) (1“1% flgherfahh%n3?

o

Jofh perzcd= had-‘-Jhinegéthe degree ( 27%r

‘Ihlsﬁas alSO’ reflected iD

bloher decree?@n;cbxblned charedﬁranges (coxnc1dence 1ndexwf?fi

:Tatle 6-1) tte greater degree = d1rect1cna1 overlap hy hoth}HfJf

_and 1nterJiec1f1c crcuding).;@,;e}r.:ﬂ-i'“”*‘“ .

}bnerlap

1_egative, a?fﬂir ﬁgas;}dn5

Jornplatrve se!scnal "gi” in those canopy cover types rngfj‘f

which deer ’had significant affinitie*'

negative). cattle :yad cppcsing affinitiee to a eignificant[_?'“

tctal nunters, hc"EV“'f tbe‘e ‘Has a =trcnge@ld1rectionalff””'
gibree tlles as: many cattle occurred on- szte= usedfﬁfﬁrf[f

'attle (0.1955”155“*

f deer and ;89% higher fcr cattle than 1f e;ther uere the'~;rff%o

E“rlnc ;°Fring‘?ummer 'the P£Obab111ty of 1nter<fec1f1c;z1}ﬂﬁ‘tl

other durlng sprlng—summer (a sociaticn 1“de*>:ify,a¥f

*}either positive crfjf;;fvﬁ'

degree (graesland -ixed forest, clo,ed;cancpy couifer)..IhehﬁQ;;J.;wf




‘“““”“’15 °°'er types a‘pbhed fot deer during R
‘l}i_f f311'H1nte: and tatal cattle.

'“c;sane

“ffthere ]

a= cne type whlch was pteferred ty tcth; Ihe'

ffdec1ducue cr con;ferdns'“

f*fff¢£ the phrklands-pine -4

B 6 4 and 3 3) hut;hdd oppcszng afflnitles for plne slc;es and

'L&;l;v;grassland hench on a cuxulat;ve eeascnal and =pr1’f."

s - Easis For deer during fall-

(

wznter and total cattle 50_1'*

’ .

5f‘faéér had

Ictal

' (Téhle

6 6)

.ff£f5grcup) uere al«c the n¢<

yvffe1k during spring-eunu*r,




.fi:f}rTagie 6. 5.: Percentagés of plant ﬁragments in samples of mnose,_hd3“
L . deer fe'eé 1 : ' |

-+ Bromus- spp-.
;:?Danthgnia spp.
- Festuca: SPpP.. !
;Koeleria cristata'“
.. I"Stipa’ ‘8PP L
+7- Unknown grass
,,"Total Grasses‘

o "Sédges & Rushes o

./ Carex spp.;h,i*

Y Juncus spps L

i t»fTotal Sedges & Rushes
ﬂf Total graminoids

fntennaria sppz .
. Artemesgia. spp. ,f“”?f-:‘v--
‘. Astragalus’ 8pP.-, AV
;Compositae‘spp..»‘f,T
/.. Cryplantha-spp. . . SRR
. H:Lupinus 8PP i

. Phlox: Sppe L
afng;Potentilla-Seum 8ppe ST e
-ai.‘:tTotal Forbs T R R ]

EShrUbS e
."Juniperus spp;*;.{jxff,_
" Plcea’ glauca ,A-li-w"n'
. Pinus cortorta N
}Populus-Am%yhnchier spp;
gPrunus spp.'~;._ el

ﬁbus spp;
;Salix 8PP+ . TR
Shepherdia-Eleagnu_bw' .1
‘Symphoricarpos Spp;. AT
‘Unknown bark - i
=Total Shrubs




ﬂTéole 6;6. Percentage similarioies'and rank-oorrelafiooé ofoseasonai- ';835‘
- herbivore diets. ' | L
'
< ! . S 4 : .
. Species and Season - A Simiiafigyi  Spearmans RHO
Toﬁal‘Elk & Total Moose =~ - : | T 16 w.4" ‘.46
Total Elk & Total Deer - 55 S .53
IotaloCaFtle & Total Moose ‘w’. S 6 B "‘~18,9
Toooi'Cattle &'Tdtoi‘Déer 1 cal 9. 3 j‘ | .06
Total Moose & Total Deer-f o < - L 54 - _f38“,
\ . T
SPrlng/Summer Elk & Spring/Summer Moose . 47' '“oWl;ﬁ ’ 171“ ; ":i
} ;- Fall/W1nter Elk & Fall/Winter Moose - é >.i_ ' . j-45:.
‘~Spr1ng/8uﬁ%é;;élk & Sprlng/Summer Péer v .v46 . C .69 |
A Fall/W1nter Elk & Fall/Uihter Deer : TR . 123 -
Total Cattle & Spring/Summer Deer - 10 i‘. ;.' .18 .
Total Cattle §\Fall/Winter Deer T : ‘?" U/ T L .;07
Total Cattle & Spran/Summer Mooso L .‘f\r~4ﬁ ;Ej ‘;_ Co L i39
Total Cattle & Fall/Winter Moose ‘  “;. i 2 | ;Zé
1Spring/Summer Deer & Spring/Summer Mpoéév o 67 - .,;»{5§-

Fall/Winter Deéf & Fall/Winter Moose o 391.: Vv b8

e




dissiiilar.”fy ' SR ‘<£ﬁﬁ.” e
. . , : S

Tctal elk and deer diets showed ‘a falrly hlgh degree of

_51u11ar1ty (&5 ! Table' 6 6).' However this _falrly hlgh

siuilarity vas cnly dqring'spring~summer when Loth showed
- Ele

spp. and R

o
[}

9

19

u

Im

large aacunts~~ cf $alix spp., Shephberdi

Ectentilla - .gnm group. Festuca spp., Rutu

lm
lm

epp:rf(iehles '6.S, and u 2). Durlng fall-wlnter, deer had a

‘mueh'dhigher preference for rrouce (77% Of total dlet) than

dld e€elk (1£ .-%)..Ihe change 1% dlet sxmllarltles is due to a

ehlftlng 'in~ the ‘prererencesv‘of ‘elk hetﬁeep'theSe majecr

perlcds.

. Cattle and nrmcose shoued a very lcw degree cf diet

sifiiarity, in fact the ‘lcweet of any. palr of ungulate=

(6%, .Takle E 6). Erowee ltems contrlhuted only atout 1% of 
’ cattlef dlet tut ccntrlhuted about 9Eg of moose d1etc The

""Qpposite appllee tc graminoids (Tables 615 and 4,1).

L'

Similarities were not Eggh different Letween the twc majer -

S , A . . _ :
seascpSe- . 0 oo L ‘ ' o

§

- Sipilarities in diet tetween cattle'ané deer were alsc

, vVery  low. Ir fact, the crder cf chc1ce of plant spec1e= wael
even lees =1m11ar4 thap for cattle and moose (Iahle 6 6).f'
‘Teer b4d an annua1/555~seascnal [reference fcr browee rather
-than forte (and ,espec1a11y gram1n01d=), Hherea= the'

preferencec cf cattle WEere cppcsed 40 this crder (Iatles 6.-f

and 4.1y, o ' e

. 189’

-



€.5 Niche Cveilaffiff;j”"‘c.c,"a

Slnce ccmhlned tlche ove:lap Lndlcec (of Space,'habitat

/

'd-‘fccd) represent nxche cverlap total elk and deet have

as high a t1che overlap (Tahle 6. 7) aSvelk ~and. cattle (Taktle

' S.E)A ssunlng that prcduct nxche overlap is mcct accurate

(Anthcny and szth 1977) and a much hlgher overlap than any' ;;'

1¢0

,othet.pair cf ungulate -This hlgh qverlap, however,'e;;steq ‘"

"cniy duting'vepxing—summer._ Nlche overla;c-of cattie yith~

toth ‘hodse ~ard - deer uere very low in all seasons. Elk and

mccse cverla; was aleo qu1te lcw, helng cnly =1lghtly Flgherf

in =pr1ng—=unmer than 1n fall ulnter..m

6.6 Discuseicn'

The 1low values of niche cverlap tetween elk/cattle and‘:
"mécce ard deer may te =omewhat mlslead1ng. The reported past.

qecl;nes' cf rccse and deer pcpulatlonc due to deterlo:atlng ,
_brcutea cupplles uould seem . to cohtrad1ct tbe values. Tc
» 1u;ly that 1nt:a°pec1e= ccmpetltlcn is the .cnly cause of the

dec11ne= dce< nct seem reascratle since all ungulate spec1e='

in th park are at 1ea=t part;ally concuming the Sane food

grcupc'— i.e. hrouee. It uay ke that the 1.3% con=umptlon of

,brgvse -b§._12 000 AUH's'of cattle and‘thev15'3% con<UEption

'Jof‘ krovse. ty -sbc. elk may cause sxgnlflcant depleticn= cfg -

thi‘ v re<cu:ce © . for suteeguent ‘usens. Productivxty andas

utilizaticn meaeu:emente cf the browse indicate that u=e uac

beavy. v

L
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Ibe 1tdzces cf niche cverlaa

'na ﬁ deer as they were tetueen elk;
ffhcth have ‘a trouee advantage cvet
f ftc. move'_and fotace th[cugh deepe

';j’ottaln food lCase 1938, Cllff 1939).

were as high hetneen elkd"
'“nd cattle. Elk and moosea”
idegr due to their ahillt&f'gf'

X sncu and reach hlgher tcf7“;
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‘A‘f ‘ Q‘ 1gh, .'

RO FPSLI ey BLR

.EV;of7 C D1=cuss1cn | o |
1Che dlfferentlc“ 'fiﬁﬁe.' ?nd cattle ,alcng the_:_9”

ldlmen=1on=“-cf hatltat (space) food and t;me was analyzedﬁj”"

o

fpartlally by a consxderatlon of 1nd1c¢s of <pat1al hab1tat7 7’

’°;'fandf fcod cve:la; cr:a seaconal Easxs.\Altkough there vas afa{fikf‘;
“:[pccltlve degree of spatlal and hahltay cve:lap cn an- annuala:f-”

_”fiandffceaccnal bacls, the amcunt of overlap kac cnly noderate

-9

';~napd tte tzghect cverlapcjhere non contemporaneou Eegree off;ﬁ

jti_f*select1v1ty an? dl=tr1tutlona1 unlformlty fhﬁlcec calculatedﬂ;f

o

”fff:cm plct data -revealed hé nature of dl<t:1hut1cn on a:"

)

B spatlal ta=1 Of part1cular 1ntere=t \as the h1gh freguencyf

v el o L ‘ N o 447" I . ,’ | N ~.“’:.:l‘ ‘.‘E
. “cf cccurrence of elk fecal grcu;s compared to cattle fEC31  J. :
: ””Qroup . Th1= dlffeoence is. amﬁllfled when the P0P01at1°“s °f?f ?

”fthe‘*'ﬁ:¢ <pet1e= are conelde:ed Ihls may Lndlcate that elk';'

aadopt ;af ucre= ncq-speciall [strategy~'than’ do: cattle._f

:Altrough  ¢55’. diffiCuIt‘5otc ccmpare the relatlve»'

.

~51gnffxcance7 of varlous dlmenclors objectlvely, it ap;earedf

ﬂ?t,'the. fccd dJEGH‘lCBﬁ&HaS' moet lmportant to cattle 1n ';

° ’fte:mc cf hatltat utmlxzatlcn,'uhlle elk seemed tc d1splay a. p

N 5 . ‘-'v‘_v: i ‘;g‘

ggdual pzeftgence “f' toth features of fcrage and\shgggerm,ﬂf |

'ﬁ; a1nc=t ‘to- the po;ht of auklvalence. - 5 “” TR

e »Duc;n'5kate qﬁsggg. summer a‘a earlz fall*fz wﬁlcﬁ 15 the :u; :

e X Vs . ot Y 2 ’!*-'*“3"3&\’:'7)[& =’w\-n\ zv!ﬁ‘“ 'yf’:“}'""" 15; H

cf .a:e the,ph:k"‘%;i T

R i . -:.'r.'-f e iR e o, .J‘ i , ,\ .‘; .



. t7‘ R sh |
“a_?tqssthﬁf?' cattlefhhad very ctrong preferences fcr” open fgf. d?
Tgrassland'~area=: and thcse parkland areas whlch are lccated ,éd
e 1mmeo1ate1y adjacent l{a‘ the graesland Elk o the other ﬁ;?““'Hzil
hand-“ had =trcng preferencee-fcr forected hahltats at ah;s_
_'tlme cf year. Ihe greateet =patlal and hahltat oVerlap= uéréh“h -
‘ ncr«ccntem;oranecr f Ehr‘ example, 1t was‘durlng the-sprlng f
i,perlod that‘ elk cverla;ped haék on area= ueed by cattle 3

e
‘

durlng fhe sﬁhmer.-Annual =h1£ts ln summer preferencee uere

j@~{Characteﬁized_‘rf =trcuger preferences t: years of hlgh
i'<”

fcrage 'f ;rcdrctlv1ty., Dur1ng , years B qf f_lCH\' forage

o

productlvnty. d;ctr1hutlon ;:dff' bqth}a-p Eiesiuﬁas-‘more p

a” urlgnltou .}*‘

1.'me o Annqal =h1ftc 1n reglonal dlstrlbutlon durlng ulnter ty

. ‘”',.‘_- . ) ) ’ ' . ST
" ‘conditions. Ir u1nter< in. hthh mcst cf the grassland bench

};ﬁaafeas:'had““heavy .=nowfall Hlth severe crust1ng,7the elk
.~habifhally’ congregated -no=t1Y- 1n ‘ore large herd and spent

)
the wlnterlln cne partlcular area..In wlnterE oﬁ le € severe

e

],elkgf_uere~ related Tro'fthe. severlty of winter clxmatlc

-condztlons,' there here‘ segeral’ -smaller‘ herds scatteredw'

L

thrcughout tbe park _h i N _5"" | .
“Liets ‘cf' tte cattle and elk were hlghly elmilar on an
.‘aphdal‘»hasis::in' Cyrress Hllls Provanc1al Bark and werei
s._'espeCially‘ 51;115;' for elk during uluter -and’ cattle durlng
L sumher. ’sirilarltles'dare h19h95t°‘i9iwth?h concuupticn cf

e 'r:;‘i'f’?':'-'- .

;gé;_ a; é;r._ (Jikely ,,gg;;sllg).ﬁ In summer. elk“consumed

z*h ‘r b : "\"
l;rge' guantitxes cfm brcuee. ﬁhep%}the dlets -of the tuc
o8 - S ’;,,,d - ."; o - R : . . ‘_ SR

e T ot L AT e ST, FR T
- - .

B N N
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.ncn—spec1ali=t <t:ategy cf- €lk.

s A

-196

v

spec1e= vere ccnpa:ed dut;ng the same months, elk had a muchﬁf

‘greater variation” - in dlet. Ihls agaln may reflect the more’
: (2

K

..
4

Altbough ' there»'a‘ ‘_nlche-.differences; -to 'varying:

v

'degxees, .tetueen elk :atd7.cattle alcng the dlmen=1cn< cf'

x5

’3nct. pa:tlcularly enllghtenlng, =1nce hy def1n1t1cn,i=;ec1e=

- . Farts ;of,‘a d1<tr14'k1qp To"";a” given 'zecource is not a
demcnétratzcn- of the abcence cf competltlon. The 1m;c:tance‘

- of »the _d1fference=, 11es in_ thelr effects on the spec1e=

R

'tkemcelves. It 1< pe:ha;s lnportant tc kncu 1f com;etltlon

S

‘is cccurri:g, and 1f 1t 1e tu what level cf =ever1ty.e ,-'%'

[

are dlfferett. 'Choulng that two =pec1es ut1112€ diffe:ent"

'»hahltat (=pace), food and t1me, this ccncluelon hy 1tse1f 1<,._

[

It 'ie%vreccgnlzed ttat 1nd1cat10n° of cPatlar 'habltat;Q

,t\

7 and ‘fcod cverla; may te taken as ev1dence _€ither for orﬁ

-again=t-ccn;et1tlcn (Sale 1C7u Hudson et al. 1976), s =uch[

5»grazingl =y=tems (Eell 1571). Inaccurate 1nterpretatlors may-

Cesult 'whet cnly 'cne' or two parameter= are ncldered.

'Eoyevet,‘-phe llkellhccd ct mielnterpretatlon reduce= uhen

mary - parametere are concldered..

»Compet1t1ve vinteractloqc 'betHEen _twe specie='can be

sp]it infc‘ “1nterference" and "exploitatlcn" (Hille: 1967)

where 1nterference refetc' tc the capablllty cf a uperlor_

ccnretitor. to reetrlct ascecs. to'xa commcn reeource and.

explci{atico' xefe:c .tc the - \capability offfa; so;erlor

Hoverla; may ol functlcrally synergletlc*at least in- some .



ccmpetitor . tc utlllze mcre of a coxmon re=ource uhen acoess~.
,fc' that :ecource 1s utllnxted Hlller contends that, as a
’general rule, 1nten£ereuce =eems tO be more 1mpcrtant 1n the

‘1hlgher' taxa thle exploztatlcn 1s a greater factor 1n lower'

197

.anlmals. Powever, there _=eems, to be sone 1nd1cat1cn that'ff

*thie ie, tét true cf large ungulates (Compton 157‘ yielfenj

1574)..

P

AlthCUgh hehavioubal otcervatlons were nct guantlfled'e

uizn th1° study, elk andg cattle sere observed feedlng in clo=e 

‘;rcxlmlty tc; each other (Hlthln 10 m) ‘on many occa<10n=

w;thcut‘lnteraCtion;_Thece chcervat10n= were made w1tb1n two :

_-aa§é1 cf cattle helng releaced 1n the pack.ln sprlng. Cften,

)ceftle uere' located hetueen grazlng elk and chelter. Thlde,

'hehaviéuzal 1nforuat1cn }uculd bcuggect that 1nterferenceg-

»CCKFetIthI wae - nct OCCUtrng-

‘9 S

Expl%ltatlor competitxct' uould 1n thls study, he the p'
. ’. o

S

fcim of . ccmpet1t10n that potentlally predcm1nate= Sznce_-

diete cf elk and cattle \ere hlghly e1m11ar,.each <pec1es
| cculd te expected tc explc1t the focd resource of the cther.

' ’HChever, it ﬂchould ke ‘empha512ed thatv =hou1ng that tuc

.spec;es_ u%ilize the eate pccticn//Ef‘J 1=tr1tut10n of afi_..

reeource _is'fedt4'a demcnw;zdficn of

(Conley 1</6). °ince d1et c1n1la:1ty was’ h;ghest for elk. and*‘
cattle durlng _winter (fer elk) ahdAsummet.(foriéattle)‘aha‘

stnce it i< the uinter reriod that lS the ucst critlcal for

..'

vungulates ‘ (Ecundc-e 197#), ' h direciiou cf pctential_'

xtant com;etltlonﬁ”



.

COEPththt 1= tcwardc cattle explc;tlng the fcod resourcee,frfjﬁﬂwﬁ

cf elk. Thl‘ ;otentlal ccm;etxtlon beccmee'more cogent uhenl7 | %
ut111zat1cn:§"f fc:age: productlonflléh ccncldered 'fn ccmeﬁff{'ﬁ f
”e‘areas,' utzllzatlcr t 7‘! of sta ding crop. Houeve;, the;&,?i;;;f
| ut1112at1cn/productlon ratlc varlee not orly Hlth changee xnﬁﬁ'l
u3901at€ ECpulatlcns tut yz_h? annual changes: in forage?'ﬁsfif‘f

product1v1ty ”due;'tfgtcllmatlc change 1o those areas and~
-yearee_\hen,.cattle coneume large percentages cf the yearly. o
fcrage prcductlon they nay he ex9101tat1ve1y competlng with f

‘

Howkver, tbe blclcglcal rele:ence of thls fcrm and thlej;,
' extent /of ccmpetltlon remalnc protlematical as gra21ng andffﬁ
hatltat relat10n=h1ps:“are <uhtbe and ccmplex.,For example,

N

the preferred! wlnter rarge of elk durlng <evere w;nterc 1={

S S Bt £ B T AR e

_iccated 1n an area that bas‘h1=tcr1cally recelved llttle uee- ‘i
Efl cattleﬂ dur;ng the eummer grazxng ceaebn. Yet tbe ch01ce' fi;
5f' th;s‘ area tY elk ,._most: llkely ucre relateatle tcui i

comparatlvely challcu, enas depths _nd llttle 7surfacg;’“

-]

crcetlng than to lack cf =nuner uce by cattle.

'_\' 2 Ihere s a; danger of ueing "etatlc" iehort term data'toA ‘

[y

1nfer the ;recence gr aheence cE. compet1 10 fhfanother e

:uhen
tlme,‘ the 1nteract1ve~ phercuena may reverse. Ihe lack cf
sevete competztxcn cccurrlng hetween elk and cattle over theiy"'

tvo year pericd of this =tudy nay not i:ply\gpat euhetantlalfﬁ"

ﬂ ccnpetztlc: ,has not teen

B R bk



'“jcautlon becau=€

thch c:eated and lalntaxned the niche d1fference°ﬁ”tat dciﬂf

"7 ,exJ=t (HlIle: 1967).; Ihe fact that the park ;cpulatlon of‘ 7 .

) elk' haa Jncrgaeed, -id. the pre=ence of cont1nuou< cattleff

"5 T : 2

gnazing,' frcm " a pcpulation of lees than thlrty in- 1‘38 tc fﬁflff

-

'_ over' w=00 _1n 1977 uculd <uperf1¢nally lndlcate z£§

A  ccnpetztiCI

relevance.5 R N

B o ‘ale (197“) fee1= | -t'hatf Jth  . only ‘way ?’c-of,det'er'min‘e" R

whether ccupetltlon ,?iélf cccurclng iéﬁltC”'meaeure " the * -

’

"”fﬁctudy p:ecluded thls fmeacu:emept and Oﬂly reallzed nlches ,jfffji'

~-<were =tudA@d (fundamental and reallzed nzchec a:e a= defxned

lty Hutcblrﬂ:l 19:7). E _, 4 ~.: |

) 2

"nlche\ cverlap

Indlces b?" 1nd1cated that cverlaps oflf

,”'fcattle. and"i

'f:that 'cverlap -#é greatest durlng fall/wirter than'durlngii

'ﬂsp:lng/sunne:”fi

h;m neacuxement must gbe 1nterpreted thh?ﬂ

_‘c.

- _thezefcre it?=is; pctentaally posclble that the 1mportantf:A

 disession, :iasffmi:sea and: 'y ‘each of the three dlnen=1°n<f‘

”*--uetew?se1ghtéd  egualiy;‘ vhen in fact, there- are ctrong;

"’1nd1cation='- that  théL'etfects 'of each dinensxon ‘va;yff

_suhetanxially ketueen =peg;¥s.

Ihea'corcideration ct :eccutce partltionlng_:

Tf;;and tattLe 'and the cther ungulate= of the park eeeucgtCr;;7

_1~.

iﬁf}lndicate ttat theze is ncre pctential fc: ccu;etitlcn cf elkf1* }ifﬂf{

c“ ,/‘

~"fjit‘gis occurrlngiﬂfis mlnxmal ‘and cf no1*““"

‘ fundamental nJche< cf the ‘EGClG‘p The llntatlcne cf thlcai'

i,

;elktvere cnly mcdera_e?at any tlme of year, hut f~h o

a)vonly 3 nlche dlmenezons &ere ecncldered,_?f -

ol s i s T L

-
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| w1th ,iedéee?aﬂdf~deer.etbén_ hetween elk and cattle. Thxs3fﬁieev

V i conclu<1¢n ' derlved fcon thb =tud1es cn browce and he:hf,v~}"f

'?ﬂfstandln _ c:op, prcduct:vlty and utllzzatzon. ﬂiile_average~:’

E utlllzatlct ~'f*v’t he:h forage' uaé only 2“% of theéu

e

?.product1v1ty in” 1S78;v502,of all thgs produced 1n the park[ﬁ

iﬁ(gff fhoce =pecies =tudied) uere hrouced 1H1th =cne spec1e<-f5_fi

“f*lrcu:rlng hrcuexng @i m-% anH 7ax. The ccm;aratlvely shorte?ﬁ ”ﬂ

C o . A LT
“supply *Qf: thle food type, comblned tlth the degendence cf,‘~~~i ,;
h _

H»tcth deer ard mcc=e cn tzouee, and t summer preference of;’“”

e : i R4 '_

_tems uculd place Cop=1deratle ;re ure on ERRIF PRI

:f?; elk for b:cuee
h dhlllty cf th1c fccd sys;ly to meet the demand= for 1t.:z7fefﬂff 

PSS ST

"5}'ance elk have "th*f?dét cathollc dlet cf allﬁhhe park»”'

'Lf; unculates;_the dlrec"qn cf the potentzal extant com;etltic:‘

; /}k are the c‘upemc: ccwpetl 13-

'r.“
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" ;H111s _area

pors
[ S e -
SN Lo i R

°lgf;tf (Cg;vg= g;gﬁ;ysi uere relntrqduced to the Cy;re ‘

a;rohahly 19-& and were erst ncted in the.ifgﬁf 

..;.

.studyfearea (Cypres= Hllls Prcvlnc1a1 Park Alberta) 1n thef”';‘-bl

4

:ifﬂid 1940'5- EY 19‘ETPC¥01at1cns An, Wect Block Saskatchewaneefﬂifet

e .euppoeedly reachea 2‘0 - 3OC. Ey 1977(1j{f?2f

".populatlonc reached 882 (u&7 in =tudy area). In the fall of'.-"~
- ‘ Ty CEL I
':1978 huntere removed 245 frcn the study area. *ﬂerf*'””"‘”

ufrz. Cattle uere hrought to‘ thé Cypress Hllls in the 1ate“;;+F?

e

'u,,‘187C's anc reacked precent day po;ulat;cns uellébefore 1920.“'w;;.{g

VQQIhere‘visl’an annual cattle grazzng seaeon 1n the study arearf]iy°f

"75:la=t1ng a;prcxlmately Slmcnths‘ from 1ay 15 tc Cctoher 15‘Cvif{ 

j'Durlng the yeare 1n uhxch accurate recordc vere kept,‘useF

e?}dji'fhe. study area ty ,the three majcr stockta3505iat1cn<'

S Co e T ' , L
'5,3 Inforuaticn: on hahltat utxl:zaticn, fcod hatlts and *ﬁg‘;;“

1;,*ré;f 1cns with ctber ungulatee sae obtalneﬂeduring a studj -qu}f;

reecurce part;tlanng/by elk and cattle innyprees Hxll $>;ﬂj52?
tc*Provznc1a1 ;ark. Alherta. during May to August of 1977 andf;w'”-
' 5191€ ;-:l?&ﬂf" s;ff?f_?"'iz. R T

ffﬁﬁf Hatitats in the study area uere classified in_“ 6 vz

one haced cn canopy caverage ot the vegetaticn and one haseeef;;VW

'1 on tbe g}att ccuunitiee deécrxbe"‘by previous reeearchers._jl*1'3”“”




£. Cp an annual ba51r, cattle are ‘-more hlghly selectlve than
elk “in thezr =pat1a1 preferences. Houever, on a’ seascnal

‘basis, elk it fall ¥ere.rcre selective than cattle.

:v"

v 6a Catt;e' rade at leact some use of all habltatc although
guahtita{ive - abpalysis fuggesteqd preferent1a1 use of
gréssland areas, rparklands and wetlands as'conpéred to the

forest€d slcpes.

7- Elk alsc' pade atlleasr some use of all hatitat tyres,
althouqh_fgrasslanas. racrklands and pire and pire-aspen.
slcges ;ere ;refecreﬁ as ccmrared to aceés ecntaining Spruce
tL€es, Fure decideous trees cr He£lend;;,‘

8: Sea@sopal shifts ipn the hatkitat: preferences cf elk were
tcwards mcre forested areas and ayay frcom: grassland areas 1in

sulrer as crn;ared.to‘u1nter.

9. 'Anhua? and fegional =shifts in hatitat preferenees for

toth el ard cattle- ddring the sumomer - WE€re very slight.

Annual °h1ft='may ke Felated to annual change= in vegetatrveswavé g
PICGuctlvlty. T e . - :‘23 "';{“f;.ue

10- <cpring <hifts ip regicnal preferences -cf. €elk were
'relatarle to the t1m1ng cf spowrelt and to the severlty cf.

.the c11ﬂat1c cond;tions durlng the past wlnter.v_

> R « ] RN .
. e, 2 2 e L e .
i s . . : - - e aaL
- . . " . L b oo Ca ~a
. < e . . s
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11l Eé91cna1 &hifts”‘inb hatitat preferences cn an’ annuab R
A e # . : - R :
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‘,,b@sis fOr elk durlng fa11~ulntef fere relataklemtcnannua;,
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CIimatic} varlatlcn Euring' celatlvely mild uinté:= in!

o Shallau spous, the elk tad a. ublgultcus d1=tr1huthn. They.

I3

NY
©
(Y]

‘spent ‘the ulnter 1n =everal small herds cn. and adjacent tci"

the 4 - € major hench area= cf the park. Burlng‘relatlvely

‘severe u1nter= the elk ccngregated mostly in cre major hérdn

.wkich was ccn=1=tently lccated in the ncrtheact fart cf the'

3

.park.,\nore elk lcve fa[ther out5132 the park ip severe

. (

winters than in §ild winters."

K _ _
12.  The density of ‘tcurist traffic in the park may have

“affected hatitat sélecticn cf elk.

LERY .Hahitat",utiljzaticn‘ ky cattie_appeared to Le agfected‘

primariiy‘ky forage availability. Hatitat utilizatiop ty‘efk’

appearéd tc haven téen afﬁectedl'by both7fo:age”and'gqver-

- ' vy . ' @

characteristics. : ' . it

14. Grasses were the mcst inpcrtant‘dietarf constituént'fbr

bcth €lk ard. cattle, Hlth Eeg&gca bgg.,(llkeLy sca;ge;;g)

LRy
. 4 .
th@ - mest }eav1ly utlllzed fooc 1tem.,<edgec and nuehec uere4;

P .
. e e -
e e B e — -

HBS‘”the~'ﬁ€CGDdu rost’ 1nportan€ food “group- for etk Foodf;f o

afprefe:encec changed Iittle for cattle fer the mcnths of June~-A

tc Septemker. Houeven; fcr elk, browse greatly lncreaced in .

impcrtance during the eummer. Elk and cattle diets were 73%

sirilar c¢n ar annual tasis. °1m11ar1ty was greatest, for elk

_Vaning ~ép;ing.and total cattle and least for elk and cattle .

~ . . . -

© e s >
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. . . \ {p e, L

Latemetel



in August. -

1= cf eight‘ shrut ereéies'stddied.§g;;5 spp.;and“gggggg_

itn

-~

tolonjfera had“the‘highesr,average tiig-prcdueticn'ib 1977.

RE
o

ece tuc fs;ecies also bhad the highest~average utilization

_per;.tuig.’llhe ‘tetal percentage of twigs hrowsed was 50421

S _ o A T g -
and utilizaticn was 18.6! cf rroduction. Eeciduoue forest

"hatitar was the type mcst }eaV1ly used, and grassland areas

ﬁand 'deﬁ=e'-p1ne areas 'had tbe loweet Utlllzatlon.~Cf'th€ e

A,perlee Ctudxed total krouse productlon in 1977 is ectlmated

to.Le t6, O 4 kg for the ctudy areaa--":9”'f;f:f.".‘i:ﬂ‘“‘5-~a

1€. Standﬁhg':ércfZVEf het{/fln 1977 for ‘the - park averaged

4 - -

. 82.3 gsm2, Ino 1978 productlcn on the sare <1te= as 1977 -

averagqged 162;8 g/mzv Th1¢ dlfferenCe tetheen the two yearcl

€ ‘dne fC'~the telcv average prec1p1tat1cn in 1977 and the

o R . e

L

atove average prec1§1tat1cn11n'1878 Pfcduct1v1ty 1n ;eavlly

S o an N T - s i L

. grazed areas .averaged IBS.Q /mz-vuhlle prc@uct1v1tx an ,

PR “ - - - -~

'"Hlxghtly g:%i%a areas averaged 25& 6 g/r2 1n 1978. Total

V*’“tow re‘ 5,532 "X 1C3 kg. Utlllzatlon of thls prcductlon is

rd =

'eCtlmated at -3, 737 x 103 kg.i,“‘-

15.,_S;atial overlap _otg elk and cattle is greatett durlng

P

_ sprlng-suutet ’ % "tcwpaied” to élk ar, éaL& ulnger an@ totalu i

- ..,'H‘

cattle. Nhen prlng/summen is- trcken dcun, hofever, cverlag

o is greateft during sgring for elk dnd =ummer for cattle..g e

-
=>. «aw.,.‘w., om _-Af-

P

; «;;rcductacr -ch the open grascland areas in 1978 1<_e=t1mated;jg;le‘



Lo g

-

18, Indices af niche cverlap indiéate”that althongh“the
pctential 'f:z' competltlcn ‘i greatest fcr elk and cattler

durlng fall-v;nter (for elk) and total cattle, the values at'

any tlme are only mcderate.

1. Hocce and deer and elk and cattle here the crly twc Fair

'dof' unculate= that had a pc<1t11e degree of =patial cverla;

'gor ap annual ta51s.- Pcuever, elk and deer and cattle and

S

mccce had pccltlve cverla;s durlng spr1ng-=ummer.~

.ty elk during alli{éeaeoneg' ceer . and elk preferred sone

_,ﬂ'gillla;vghatltats,- ecgeczally thé\parkl nds rine aspen andg o
N t}‘G Fl!’e “clcpe ty;e - nooce and deer pref%lta.t tYF_Gs'V K

dlfferent frCn thcce preferred by cattle ﬁnr1ng=aif seaeens.

[

205

,20._ Mccse preferred hatltats dlfferept frcn thcce preferred"

'121gjlﬁooseé and elk dlete were only 16% 51milar cn an annual;‘w

- . e

‘”-bééiél”né t durlng =umner, 1MLlatltLe° were nuch greater. o

reer and elk.daeta here"Sﬁ slmllar thh¢51m1rar1t1e= he1ng=‘-

h1ghe=t durlng :eprlng-euumer when toth -coneumed large

.quantit1e= af browce. czet =1m11ar1t1es tetween cattle and

‘mcose and deer were low dnrlnc all seascn=

‘22."ibe pctential for ccmpetltlon wvas as great for elk and"

- . -
- - e - . . . . i

‘deer. as.lt iae for’élk and cattle. ,Q '.;7. ..\‘?d" EETI

ey oo oo i o
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{p Spring response of elk to individual features of habitat

. Summer response of elk to individual features of habitat.
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- Forage and Feeding

P

List‘of Tableé
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5 o S A .
R™ values for various transformations on twig measuremeiits,

Valugé of constants for th?zpredictipn equations of 8 shrub species. -
Location of.bfowse»andeécal‘gfoup.;ransects.' O

Standing C}bp andzutiliiafibnAfrom_lB'piotS in 1977.

Production and utilization from 43 plots in 1978.
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'5TeChéigues.'Ldescfi?é&'_;fqr bbeise‘ astahding 3c;op,
‘pboductiyity .and'aeiiiiat;aa are ahose‘cf Cettaﬁ andlchetis‘
.(rgss)_”Ana lieifec (19€9) “as'have béen used in Eig'xslana

‘ .ﬁafibnal;Pa;k‘(Teiter)ﬂ1972). |

The 1n1t1a1 selectioa"and establlshment of 'sites for =
traasect. llnes was done by Parks Dlv151cn of Alterta‘ farks,

- ﬁecteation and WlldllfG i 'the‘spring of 1977. The 1i£és;

were selected from 1 12 000 aerlal photos cf the entlre Park

and mlnor changes made after fleld checklng. Effort was made'
ta” encure"suffxeiert 'representatlon »cf,theayaflous cove;
tyres * -within - the _suspeq}edg inpor;aaf rangee. cf. Qiid

"ungulates' and ucansidefeﬁ_.alsg aCCessibilitj‘and otstacle

avcidance (i.e. creeks, Ciiffs, etc. ). Each of the\tuelve

_ transects ctnsizxéd of 'tienty sampllng pOlntS (t’)Spaced

f twenty netres fart  fcr a total of 380 m. Ihe Jocat;dg of

the twelve transects is. =houn in Fig. 3. 1 o : \\
’ . ) \

. ’\\4
. iﬂe ;point centred quarter method (Ccttam aﬁd Curtls,
. 1956)  ﬁas used by Parks in the spring of 1977 to determlne
deﬁsitiqs of various brcvse =pec1es fcr dlfferent areas of
the Park.. Sample points and Lrowse species Hlthinfeach

_quarter Were perzanently ma:ked\with‘an'identificatidn'tag



L s ‘ AR ‘ : ' t
_ln order tc permlt annual re-campllng ry future researchers.
W1th1n each quarter, true bearlngs and dlstance >were
measured frcm thev sample polnt to the %earest stem”of a
browse species-.ihiCh.;ua | greatef ‘than 1 dm hugh ‘and lesc
fthan;_ﬁ fcm dlameter ;at reast helght’(l S m). Spec1es of
browse plant stem 1ength and dlameter at ground level was
;recorded to fac111tate locatlon of stems lf tags were lostv
’Ali;‘twlgs lcnger than 2, - 3 cm in. length and occurrlng
between 1.0 :and 2.5 m 1n helght were counted. Counts were
‘made of all unbrowsed tngS and all twlgs brcused durlng the'
prev1ous wlnter, dlfferentlatlng those browsed ty ungulatec
and,‘those- tromsed b% cnowshoe hare. Ihe predomlnant cover
-tYpe of. each sample p01nt was recorded The data cheet for-

recordlng of thls 1nformat1cn is shown in Appendlx E.

In ;ESPring,‘- f§78, ifére;sampled the ‘trancects ,to
determine ‘indicationS' cf ranqe trend cf brcwse =pec1es and
to correlate this data ‘with 1nformat10n on tnlg welght -
diameter .relationshlps.  Estimations .of tulg welghts uere

”made' on e€ight -species ct brcwse plants =ubjectlve1y chosen.-

' These ‘ spec1e= 1ncluded Agg;gggh;er» glnlphc;;a, ,gg nus
§£ngnsisrg, Eleagnus ccmmytata, Populys :rsmulozdgs. Salix
spEa,  Sherherdia  capadepsis, Bosa acicularis and.

§1mghgriga539§vQ;gidgngal;s. 50-100 measurementefof diameter
at theg base cf the previous year's growth (called dlameter"

of current grovth, LCG) and the diameter :at the pc1nt cf
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browse - 4DEE)\fVere made. Measurements were made of both-

: transect and ncn-transect stems.

‘Deterrmiration cfE:fuig-weigFt ‘diameter relaticnehipé

were“ made ty collectlng tu1gs of each of tbe elght hrouse_‘

specmes thrcughout thé’Park Ciameter ‘at the base of thezcut

: twlg was meacured to give a "green diameter" ¢orresponding'

to the” c1ameter -off_fﬁev‘unbrowced twigs (DCG). These

-meacurementc were then u<ed tc make welght eCtlmaﬁés of last

year' _ yleld Ihe twlgc KE:; tagged andfair drled 1ndoor<”e

fo:g_z - u weeks and the E l dlameter agaln meacuzed and

,ceco;ded;‘>Thls measurement ccc:esponded to the dlameter'at
the- péinﬁ of browclng (DPB) (51nce radlcal shrlnkage dogk
foCcur.(at.,fhe -stubs c& browced tngS. The twigs were oven

' dired (convection oven) at 70°C ‘fg:- 48 hours and then

weighed.‘fp Iﬁhe' uEaresf .01‘g. Plotted graphs 1nd1céted a

U

curViquear | 'relatiénehfp e hetween,mg‘welght dlameter.

4 <

_Consequently, a :square roct traneformatlon (Ielfer 196&) wac

‘§ised to derlve a regresclon equatlon 51nce 1t was. fcund to

give tte hzghest _x?_valuesJ(eeeuAppepdlx-E,%Table.1 for-a

compariéon of r2 values using vadcious transformations). - -

To . deteruine densxty of Qtems the Park was classified
inio eight vegetat1ona1 group as determlned by gt0°S air
photc features. Ihese,groupe are shown in Appendix A,VELg.

3. Ihe data from the transects (or parts therecf) were
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'Transectsf v and B 1nto group 1A (scattered graesland),~'

tranéect'lo "into, groups: 2; 3, ) (30 - 50% deciducus oL

-

‘coniferi»cover; SO"-¢.7‘% deciduous’ cr conifer covér and
fairly cont;nucuC‘ccver with frequent openlngs), trancect L

intc group & (decludouc ccver uxth or wlthout scattered pine

:or spruce); transects W, I; .P and A into group € (mlxed

foresr,'.with fafriy-_even "distrituticn .of Ceciduouéj or

'cohiﬁer)i. transects N and E intc group 7 (coniferous forest

with"cr.without SCattered’deciduous), and }ranéects D-and F

~into groups ;8 and 9 (closed canopy conlferogqsfozeet and

dénse\{}ne.- cld -Eurn) .

Withir each 'grouping the number cf stems per hectare

vas calculated by:

wvhere 4 = sum of distances at eachk point

-

total numhér of distances

~The number of steus Eper héctare for each sgecies in each“f

grouping was determined Ly:

Sallx SEP. etenS/ha o _ -

1zgtgl nymbgs of - sxsmgzbals 1Ngm9er of saliz §Ep;i19;;i§§1

8"
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» fgtal pumter of stéms of all =pec1es tallled

nga; nymker of §3§m=zhg ;fg.r. all srecies

o Total pumter of stems in sanple for all species

L owet?
o

The nean, weight -of twigs is ottainéd frog the rlotteq

:ela;ioqships of .'weight - diameter for‘ﬂDCG's.; The -

.~ determinaticn ¢f mean ,tiig veight for €ach srecies is

Calculated by'a weighted rpean DGG: T
. . Q)

where X is the uCG meacurement for ith twig cf that =b521ee4‘

and n is the total Dumter cf Deasurements., Tt is this value
-that is used to determlne the -Bean oven dried twlg vweigh:+
for ‘each srecies fron the regr6351on equat1cn°

- ‘ 4.

The ‘akcve procedure‘ was repeated using the DPE

‘meaeurement= in order tc calculate the welght of the trowsed

material.

B



Table 1. Rz'values'f::’:arious cransformétiqns:dn 1978 twig

measurefents. -

IN

-
-

T

. No _ © LN/LN - SQRT
, A Eraﬁsformation - : S
_ Amelgrichier (green) 63461 .71286 .70521 70808
alnifolia DCG .
o dry) .53430 61010 .59959 60181
.DPB :
Cornus  ° (green) 67505 . .77722 .82978  .88118
stolonifera " DCG
T dey) .73338 .77827 .85883  °.91545
DPB : :
Eleagnus  (green) .71263 .69855 70712 .72119
commutata DCG - o : '
" (dry) .62937 .64798 64108 .65170"
DPB AR - - :
Populus (green) .66530 64297 64929  .67182
tremuloides DCG y
¢ N T S
oo  (dry) .60408 .59551 L60433 41632
o " DBB S S
Rosa . (green) .65946 .72397 .69207 .72398
arkansana[wopdsiawngc .
St (dry) 61338 .68321 65911 .67904
o " . DPB :
Salix spp. (green) .73470 83874 .. ".84745  .85579
DCG ‘ SR SR
" (dry) .72650 .81888 . .83821  .84456
DPB : ’ -
Shepherdia (green) .70270 74476 .73551 . .78538
~canadensis . DCG ‘ ' :
S (dry) .67256 .77300 77479 .78976
DB !
Symphoricarpos (green)  .70782 ©.84046 84147 © .81034
occidentalis DCG o :
"o (dry) 69195 .82597 .82493 ,79139°
DPB )
Averages .66861 .73203 .73805

-75299

239
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Table 2 -, Values of constants for the ptediction equations for tvigs of 8 woody plant
species. (Prediction equation is of the form: SQRT weight = a+ b (diameter)
Species Constants Range of twig . R; - Sampl Wghted Wght.
° ‘a b diam. in sample ' Sizg -diam. : -
(mn) , (mm) o (g)
Amelanchier (green)  -.220  .286 1.5 ~ 4.7 .70808 . 100 ..3.1 - .44
alnifolia DCG : : ‘ e - ) :
(dry) =129 .283 1.5 - 4.0 . .60181 100 2.1 ;22
“DPB S . _ 3 . "
Cornus (green)  -.633 .39877 1.4 - 7.3 .88118 76 | 3.2 .94
stolonifera DCG .500 . : :
X (dry) -o6l87 L5520 1.2-77.0 0 .G1ses 76 2.4 .51
DPB : - :
Eleagnus (green)  -.154 238 2.0-3.3°. ‘72119 o1 3.3 .40
commutata DCG - N .
" (dry) -.032 .213 1.7 - 3.2 .65170 91 2.6 .27
" DPB s : < S
Populus (green)  -.024" .183 | 1.6 - 5.5 .67182 100 4.2 .55
tremuloides DCe - i . : R s
" (dry). .009°  .187 1.5 - 4.9 .61632 100 2.4 .21
‘DPB : - i - ’
Rosa . ., (greem) ' -.249 316 1.6 - 4.0 .72398 © 87 2.2 - .20
arkansana/woodsia - DCG ’ : et
" (dry) =272 366 1.5 - 3.3 67904 67 1.5 .08
: DPB ‘ N
Salix «ap. & (green)  -.667 473 1.5 - 6.7 7 .85579 7 73 4.0 1.5
DCG _ _ g ‘
" (dry) ~.621 488 . 1.5 - 6.2 . .B4sS6 73 2.8 .56
DPB ' : »
Shepherdia (green)  -.167 269 1.5 - 5.3 .78538 94 2.8 234
canadensis DCG : .
" (@ry) -.365  .403 1,3 -5.5.. .81034 94 1.8 .13
I DPB : ' . . )
Symphoricarpos (green)  -.365 402 1.6 - 4.2 .81034 80 2.9 .65
occidentalis DCG ' ) ’ - :
o dry) o -.379 .450 - 3.9 79139 8o, 1.8

DPB

1.4

B

-l§a
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Table: 3. Location of browse transects and fecal.group trangects. . L\

{, .. .  'BROWSE TRANSECTS : " FECAL GROUP" TRANSECTS

Transect - Start Bedring»v Transect Start :Beariﬁg T"tanaect” Start Bearing
- # (U™ from TN # (UTM)  from TN- - (UTM) from TN -
Grid . ——Grid T Grid '

A 441960 0 1 630011 156°° - - 17 18017  23°.

B 449964 - ge° 2 621014 160° 18 660010 3559 o
D' 507958 . 303° 3 eson - 20° 19 desons  13%
E 657962 235 4 595011 3202 - 20 641994 327
I mere 220° 5. 602012 373° 21 ee2097 - 1333°
Lo oshwoiz % s sl 3700t o2p 690005 . 346
. 1570014 209° 7 618015 212°° 23 673993 . 357°
0 ' 583000  90° 8 632013 91° 2 663995. . 4°
P 615992 40 9 . 16022 42° 28 664963 . 300°
R 628998  65°  10- (608015 .352° 26 711984 323°
vV . 662020 47° 11 607023 352° 27 71129m1% 108°
Vo 588031 180° | 12 02010  156° 28 685955 . 50°
13 626014 42° .29 712961 354°
14 599013 343%° 30 698e43 - 352°.
1S 598022, .- 343° 3 699933 352

- ¥ 625012 - 16° - 32 708943 170




o T I e R S e S a4
. Table 4 . éc;ndiﬁg_gtoﬁ*andfﬁcilizacibﬁfffomfié_ploté in 1977, 0T
e g T e T T TS BRI L
S 1. S S Lbcation =~
. Ungrazed © | Grazed .- . Utilized . . (IJ_T};_'Gr_id-*)f‘-

LU dsea v age 615020
2003641t 242.8 N s 6120)7

3003913 . 3s1l8 7.5 eudis

_— '.319ﬁ3ff> , 273,20 145 f_‘v 603018
s ‘3255:5, - C29.4 . 856 e 626013
6. 137.4 . 364 o1 s
in \ 1989 7 ',15922 " j v_F‘izo;oi'v_ L 627015 .-
8. 1846 0 Mg 1.3 eie015
9. :‘197i1"» ?‘5‘_ 148.2 24.8 - 'ﬁiioqu
f.;d,;7~34114;jj;*f1 .j33s.g@5;l15'f o 618018
' ;,_ii,I7' w1 £ 8,i éf .v.‘:::fﬁl6' o - 3515612
2. 1323.6 : L ;f 256f35,L “ o 20{8_'" . 599015.

LR
S

13. - 1201.4. . 0w 7599015 - -

4. 96.3 550 0. 601010,

15, 102.7 624 692952

6. 45,2 1.8 T 91954

7. 1005 ‘@%§” > o2 79.4 - - gogasg -

18. 283 g 16,00 ug5 694947
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Appendix C

Resource Partitioning of Moose and Deer

List of Tables

Percentage similaritiés and rank correlations of moose and deer diets

Values of spatial relationships between moose and deer.

Indices of overlap in spatial distfibution, habittat selection and
fogd habits of moose and déer. ' -

244



Table ] . Percentage similarities and rank correlations of ‘moose and

deer diets.

v
Species and Season . % Similarity  Speafmans RHO " -
Total Moose & Total Deer ' ) 5% K ‘ .38
. f | .
Spring/Summer Moose & Spring/Summetr Deer - 67 .56

Kl

Fall/Winter Moose & Fall/Winter Deer 39 .48

Tt

2245
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“+

Table 2 . Values of spatial relationghips betwéen 50§ée andideer.
. L . . . . ‘

4 ST \

oo

Species and Spatial Coincidence Assbciatioh”Intgrspebific;ﬁHaBitat

Season ‘ A‘Oyerlap . ~TIndex , 'Ihdex. ,~‘Crowdingﬁ Overlap .

Total Moose S i 5 ‘ 30 45
R 1.28. 19 N 1.03
Total Deer . o T 1\> g4 © .19 L _
Spring/Summer: Moose o : .10 .14 '

S _ .73 - .08 B . .87
Spring/Surmer Deer . 05 + 05

Fall/Winter Moose S o 200 .25

‘ C o 1.46 14 o . .98

Fall/Winter Deer - J11 .gﬁr——

. \ v i ;

i !

P ‘o
) .t ! '“ ' *

I~

i el d Atk kSl et i e < saensE o fun b e a

s eaSiabaaln d esmes s

REESPRAF SRR FTENY
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AppendixQD R : ' °

Selected Formulae - : _ : :

I~




Tqble 1 .‘ Selected formulae and.statistical notationd used "in

Notation -. -

Location

249

analysis of fooa.habits and habitat.utiligation.

"(Niche overlap)

Explanation-
- in Text : .
(Page) _ S :
r2 < 67 ‘Gehéfhii?éd squd:ed:ﬁﬁitiplé fegression
:'éqeffidieétfihdicating'the probor;iqn of
"% -variance expl#inéd by the Mulciple
° _ Classification Analysis models.
EcaZ (CA) 61 - On€-way analysis of variaﬁqé ;oefficient
C indicating the bivariate relationship.
(explaiﬁed variance) between the dependent
variable and each predictor variable.
Beta? (MCA)f..@*’” Gi Experimentgl/?ca;iéticvindicéting.the
predictive power (explained variance) of
each ihdependenc‘variabie while cdntrolling
; for all otheré.:' '
‘Degree of 59 'C§i§q1#§ed a3'Gf f(nlxz) ¥ (xg(xq - 1)),
Selectivity - and G' = n/Y2 ¥ (yi(yg - 1)), where n =
(Patchiness) ‘number of Qamples (plots), x4 = number of
individuals in each saﬁple'of specigé x, .
yi = number of individuals in each sample
of species y.
‘Intraspecific 59 Caldulateélas L Xg(xy - 1)/X and & = yy
Crowding - i - 1)/Y‘ where xy and yy are the number.
. ' ’ of‘individualé‘in_gpecies x}ahd y respectively,
X and Y are the total numbef of individuals -
in speciesﬂx and .y respectively.
Distributional 59 =wCalcdiatéd as B = 1/n Pxiz, and. B = 1/n¥
ti;ﬁﬁ?ﬁiaam | Bret, w_heu. Pry = xy/K, Pyy = yu/Y
g:::;:; 155 Calculated as A/XY ¥ xyyg/ay, where A = - /.

total abundance of resource states, X =

numﬁer'df'individuals of fifstAapeéiea;' o



Table cont.

~Spatial
. Overlap

Coincidence
Index

¢

V4

Association
Index

Inferépecific

Crowding

Similarity
Coefficient

Spearmans
RHO -

155

154

154

153

155

Calculated as Zx(y) =

" of species groups).

¥y

250

Y= number:oé individuals of second species,

,xili number of individuals ir the ith sampie

of the first species, y; = number of

individuals in the ith sample of the second

species, aj; = abundance of the ith resoufce

‘state.

}

‘Calculated as»L-!.ﬁ 3 (Px4Pyy), symbols‘

same as Distributional Uniformity.

Calculaced as 2h/a +b, a = the number of
samples (plots) in'whieh specles A occurs,

b = the number of,eamples in which sbeeies B

‘occurs, h =.the number of sagples in which -

.« A +-B occur together.

Calculated as A/B = h/b and B/A = h/a, 'symbols

. same ‘as for Coincidence Index.’

¥ (x4y1/X) and
ZY(R) =% (x3y4/Y), symb&!i same as. for
Degree of Selectivity.<

U

Calculated as c = 2w/(a + b) x 100, where

"w = .sum of the lowest percentage composition

values of species or pecies’groups common to

&wo diets, and ‘a and b are’ the total percentage
'values of all species in the diets.,

Calcqlated as rg = 1 - 6¢( f a12)/n (Nz -1)
where di = total difference between ranked
spedies,' N = total number of samples (specles

Significance was tested

by t = r /N - 2/1 - ng-



Table jcbnt;f

Affinit} ‘.
Index |39
Coefficient of 153

Association

Overlap (Spate,- 155
Habitat and Food)

.- K . 251

Calculated as percent of' fecal piles in that

. type (canopy cover or vegetation association)

divided by percent of transect plots in that
type.,

Calculated as (ad - be/ ad -=.bc ) /((Obax
MinX2)/ (Maxx2 - Minx?)) where a, b, e and d
refer to the four cellg of a 2 x 2

contingency table, Obsx2 i3 the value ef x2
a2ssoclated with .the values of a, b, c and d,

Max? ig the value of X2 when a is" as large

(1f ad be) or as small (if ad bc) as the
marginal totals of the 2 x 2 table permit and
Minx? 1g the value of X2 when’ the observed value
of a differs from a, .the expected value of a,

by less than 1. 00. ;

Calculated‘as : - Yy, where Y; 1s the lowest
: 83

. pPercentage value common to two species.

’
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Appendix E

2

Data Sheets _j. ‘ <
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