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rvere‘detérminedjhj”peligt group

fllndependent variables;:of geographlc reglon, the effect of”

1harassment,v'distance from cover ,and ungulate } spec1es.»

fungulates. However, there was a .51gn1f1cant

"was COn51stent1y' more}

,dlfference by ungu &

-Eutblock use was not apparent for deer and\elk.

' Impact assessment ofethefeffects.OffloQQinngractices;.

'ion ulld uﬁynlates was conduéted 1n the wost central forestsf7A”

=

';;on Alberta_-durlng : ef summer,noff 1976.3Ungu1ate spec1es$

stndiedr,were?'moose (Alces . alges),’ Vdeer ; (Odoc01leus

o

'f’girgrn;éng_' nd 0‘ h i gnus), and elk (Cervus canadensls)..,f'

»;Utillzatlon of: cl'arcut and partlal ‘cut blocks was- the»<

-aépéﬂaehf varlableiseyalu'ted; Total cutblock vse‘iiand.

.futilization"_trends ‘over ai tance from cover on cutblocks:f~¥'

_ ounts and shrub utlllzatlon.fr'f‘

’measurementh :

Ana1y51s Qfﬂ varlance ‘was conducted ”'rféstj ‘{ﬁé'f

: Resﬂlts 1ndlcated that dlstance from cover was a 51gn1flcant f_i

I ; [N

';factor affectlng he; utlllzatlon of clearcnt blocks byf:

dlfference?:"

3

g_ | o R
peci es‘1n- response to harassment.~a

ifTotal cutblock use by moose was- apprec1ab1y lower in hlgh;i

'harassment cutblocks. The effect of harassment onT total"f




”ddeer and el was not apparent.

Ch1 square ahaifsis'Jalso’"imdicated *thati'ﬁaBQSsmentj""

exerted a 51gn1f1cant effect ‘“ftﬁ patternj bfmucutbiocxﬁ*~

.~

'i*utlllzatlon over dlstance from COVer for moose. Agaih,"théijQf

'./.

-feffect of harassment on dlstance’from cover%usejQ}rends_-for‘

v

Dlstan e. from cover d1d not affect utlllzatlon patternsﬁ;'

part1a1 cuts for moose and deer. However,,elk use of;ﬂrf-*”

- ot

‘fpartlal cuts was mlnlmal and conf&ned to cutblock edges.’f%

.\
o

CAn’ extensxonf’of ana1y51srg.of*_ varlance : (multlplefﬂ

;tregr9551on u51ng dummy varlables) was used to test for other

‘51gn1f1cant factors affectlng total cutblock use by moose‘

-

,and deer. Moose utlllzatlon was’ 51gn1flcantly correlated

; .
ﬂ

»lcutblock ' 51zeﬁyr the 1ntersper51on "of,l cutblocks amd

‘harassment. 3For, deer, fthe~ comblnatlon of block-"siie;' a

1ntersper51on-}”o£* cutblockS'gfand' 351terf*treatment was

"51gn1f1cant.v Cutblock 'shape,f orf:theqf extent of edge:ﬁfd:c
;; perlmeter, _-ﬁasv, also sxgnmflcantly qorrelated to” deer .

“utlllzatlon of cutblocks.'

'_lrﬁased on the results of thls study,'recommendatlons and

.fguldellnes are presented for the' 1nte\fated management -of,-ﬂ

tlmber and uxld ungulateS-,
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CHAPTER I

.

_PROBLEM DEFINITION = |

- S B T It . . - :
; . : ) !

: ffj.”"‘;Introductionf‘.f‘““ -(: R
' Contemporary toreSt{'management Cis faced’".vith‘-'a
'351tuat10n lef escaIatlng denand for the varlety of forest”

roquu“s from a shrlnklng land base._ Soc1a1 crlterla, as

]

' ested by publlc awareness and concerns, are exertlng an

ma
i

f[inc‘ea51ng 1nfluence",on land management strategleéxv
4 partléhlarly in: reference to resources lacklng a deflnable

f;econOmlc status (Jeffrey‘gt,gl 1970, Rowe 1973)r

"InUresponse to.this,demand, multlple use, or dellberate,‘
- ) - . g/ ! : ' . . . ’ .

'dland management 'foru two’  or more resources, is thevstated
'land use objectlve 1n many publlc forests (Thompson et al(

_1973). However, dstabllshment of land use prlorltles for

v

multlple use management is dlfflcult where va1Ues attached .

“tﬁ, 1nd1v1dual forest resources are not dlrectly comparable'*

i.(nadlll 1973).._g .-’.

Timher and wlldllfe are tuo forest products that 'standrf7'

Ctin dlscordant contrast' in terms of percelved beneﬂlts tol;
‘soc1ety.1wh11e many of the accrued beneflts to- the_,fqrest

’ 1ndustry are measureable by ecqnomlc cr1ter1a, no comparablevz
1sat1sfactory_¥ 1ndex- exlsts for eval 1ng~.the' wildlife'
"°°resource (Thompsoh et al 1973». Thus, 1ntegrated management

:joften has been reduced to ;a sta:e:jof dependence pon'dthe

. -



1nc1dental product1on of ywildlife in primary-use timber-
“_productlon areas. AJ\“ ; e””

The" hlstorlcal relatlonshlp of forest ’harvesting and‘,"
“abundance of large game anlmals does suggest a generallzed;
"’compatlblllty and 1nd1cates the,.fea51b111ty of '1ntegrated,b

A , SR

,management;:' It iS' genErally agreed/ that' pastfllogging,»

act1v1t1es have contrlbuted to the present diVersity and

'abundance Lof" blg game in North Amerlca (Lyon 1966 Pengellv“sb

i
1963) . Hlth forestry practlces supplantlng w11df1res as the

‘.imajorw'recurrlng determlnant of Vegetatlonal heterogeneity

(Lyon 1966), - the potential »for_ dellberate,"51multaneous o

produdtionvof these forest Outputs is: greatly increased.
‘Despite 7thlS: apparent compatlbllliz, there.remalns'an
urgent need fors'assessment of the.'lmpaot of forestry;'

‘._.-

praotices"on wildlife. Demands on the w11d11fe resource aref

-increasing. Hlth the contlnued trend towards prlmary use

= tlmber exploltatlon, dependonce on the 1nC1denta1 productlon'

~

- of wlldllfe 1s .no longer adequate (Stelfox 1972).

3 _Present . att!mpts fat~‘ 1ntegrat10n are '11m1ted by

'ylnadeguate knovledge of trade-off relatlons among outputs of

',productlon functlons (Thompson et _l_"1973). The m1551ng

factor-5is the knowledge and technlgues regulred to producev"

o

vsuperlor e*vlronments for anlmals (Lyonv 1966). GUldellneS.

.

'for management gare_ often- based : n derlved generallzed

“Vﬂtrends of the: ecologles of affected spe01es, and 'are, oftenf

nelther 51te 'nor~ spe01es“speclf1c (Hudson 1976).‘ Such

d’blanket~ gu;delines do.»llttle-rinf the : 'f f'positive .



, that models for 1mpact assessment

'management ~and ‘#}"in' fact,’ constrain"thef‘scdpéffaQGV

'..flexlbmllty of tlmber management plannlng'

\.

v B
! 3

The Alberta Situation
Qo—thlrds of Alberta'sv'landy‘ area ~is‘ forested;
encompa551ng approx1mately 160 OQp square mlles. Hlth the;Q

_exceptlon of nat10na1 and pr0v1nc1al paﬁks, vilderness areas

vgand other speC1al areas, thlS 'Green Zone'fvisA managed for'

: ;o , R
tlmber productlon as. a major use on a sustalned ylelg baslsl

(Datchlng 1977). The Alberta Forest Serv1ce has endorsed theit'

concept of 1ntegrated use and prov1des operatlng guldellnes

in recognltlon of multlple forest values. Tlmber.management

crlterla deflnef and attempt protect - major ”habltats

;g:plannlng and harvestlng operatlng Eround rules for‘ Ulldllfe'
-kcomponents.,The appllcatlon of the%

:for"normal or average'.condltlo_s. Whlle Forest OfflCGfS.‘
'"have the authorlty to walve or amend ther'appllcatlon ot'
these rules" (Henderson 1977, p. 3), local experlence and
guantltatlve data 1s often lacklng. In-the absenceg of such‘
11nformat10n, guldellnes are often ac‘epted as rules.

| 'in reference"to; thlS 51tuat'on, Steele (1973) noted
'avbf ex1st. ‘Hovever,. theex

.preC151on of assessments remalns 1n doubt "51mp1y because of
}'f_lnadequatev knowledge of the effe t of major dlsturbance on s

~such thlngs _as water ‘reglme,. game dlstrlbutlon, and

'vegetatlonal rQCOVer“ (steelel1973,‘p._302).:

e gulfgllnes 1s‘ designed:'i



CIt was the objectlve of theﬁpresent study to determlne,

j and evaluate the 1mportant effects or pathways of forestryr

practlces on, the recreatlonally 1mportant blg game speclesw

IR 1,
.,rl\.

a(anvus'canlde s

secondary .objectime

tlmber harvestlng in Alberta and formulate recommendatlonS'hﬁe

‘/'
for operatlonal 1ntegrated manaqement. T

"~§1Most, generallzatlons

LPractlces on vlldlife have been’j»["u‘?ﬁ"'4A ,l. blophy51ca19*

%bﬂfeatureSarj of - the - altered Ny habltatA ((Behrend -1972)
}Comprehen51ve assessment, however,' req01res# deflnltlon_‘of
'ﬁ‘both the'_resource base and response mechanlsms of affected-

jwlldllfe spec1es,r
e > S =

The term habltat can be ,referred to ‘as- an‘vanimal's :
. . RS . Lo
B operatlonal -env1ronment (Hudson 1975). Wlth1n this habltat

~

v"} . the fundamental needs of w11d11fe for food and cover must be
jfulfllled. Generally, each spec1es dlsplays a characterlstch'L/
set of preferences 1n habltat selectlon. 'These_ preferencesA '

.ar expressed in the} concept ‘of‘ range balance,: whlch/

- prescrlbes the comp051t10n of env1ronmental types furnlshlng

R Somrce of'scientific,hOmenclature:pSoper)dJ;D. -196&.'.The
.“mammals of Alberta. Queen's~Printer,‘Edmonton! Alta. 402 pp.
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- 'determlnes the constltuent types of . range balance. ?f‘

~noted

'iutlllzed i

. P : . X e \
\ 9 0

food, cover and other habltat regu1rements (Leopold 1958).

Habltat "alteratlon : via ) logglng practlces, essentlally”s'g;

3

o

Hahltat use behav1or,v1n turn, determlnes the degree of757

—reflects regulrements for expre551on of soc1a1 behav1or .and"
gsecurlty (Hudson 1975)._’ L rr_j" f‘ S
For sedegtary ?species of ungulates,y’hapitatg'user>”

SR _ . Lo
‘behav1or,1s often characterlved by -a strong homev-range-

%

tendancy, "the ISize of whlch is restrlcted by a"cruising

.~

:raolus' Wlth resgect to logglng practlces, thls “beha11ora1j‘

adaptatlon détermlnes vhow, effectlve the varlous 51zes and

1ntersper51on of cutblocks are 1n prov1d1ng forage and cover'
o regu;rements (Telfer 197u).x, | |

Wlth »tne‘ 1ncrea51ng Vscale ‘of 1ogg1ng Operatlons,f t-

v;adjustment to harassment -may 'take precedence over othert

fcon51de atlons in habltat selectlon.-As Cowan (197u p. 292)_

f-"known a d predlctable soc1a1 and phy51ca1 env1ronment"

Th e..

'gaffectlng the habltat use strategles of ungulate s, 1nclud1ng

"f adjustment to haraSSment factors. Habltat occupancy patterns

[N

barrlers and corrldors (Hudson 1976, Pengelleyj1963); _:v

roportlon of total range‘ that ris*‘avallable andi{

therefore determlned by a comblnatlon of factorsf

'frange utlllzatlon. Whlle the,ZStrategy of habltat ‘ '~is.‘*

. 1arge1y dependent .on energy budget con51derat10ns, 1t also]‘"

'security 'reguirements. become more cr1t1ca1.‘ Response orfi

‘full utlllzatlon ,of game range can only occur in. a?V"

‘;in -logged- areas .also may be altered by the\imposmtlon'ofrf"
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vProblegistategentS'f
“ N . ,“

,:&{ hypothe51zed “ﬁodel of the 'ma3o>'. pathuays "a@a

.

‘~presented in Flgure 1. Based-on"thrs vperspectlve,; problemf,

"statements for the study were formulated. o
. L

,Hhat- are - the.veffectsm ofv hablta& alteratlon on gamel
rangeb land'lsubsequent" utlllzatlon 'patterns ffof,, wlld -

_Qungulates° 'HOVi'do harrlers and corrldors affect ungulate :

-

"dlstrlbutlon and habltat acce551b11ty° How does harassment

the effects on behav1or and act1V1ty w1th regard 1o cutblock -

' utlllzat10n7 Do responses dlffer'ﬁhr moose, deer and elk’

_DiSCgssion of Variables : <~

.

‘With Tespect  to. ungulate utlllzatlon of logged areas,f-

:;two'dependent variableS‘were recognlzed-' utlllzatlon' over_l

R i : T

,\‘ "dlstance from cover aad tOtal cutblock use. Utillzatlon dvéf
"dlstance from cover reflects patterns of use and 1nd1cates_f'
.“completenesS of habltat use;f Total cutblock 'utlllzatlondf

deflnes,a}overall =responsef'vto- cutnlock parameters and?”°

'_characterlstlcs.«Deflnltlon of"independent variables - was

'made in reference to these 1nd1ces.

' ‘Habitat Alteration b

Hodifications'”din_t'landscapejflheterogeneityv.throughn

'

'W”fCOnsequences. of forestry practlces 'on ulld ungulat7% 1s.ff"

AT xfaffect dlstrlbutlon patterns of w1ld ungulates, and what areh,_f
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Ul
‘habltat alteratlon affect t he game range components of food

;and ; ‘COVer"“ian‘ their 1nterspersron. Succe551onal
. retrogre551on 1n1t1ated by the 7réhd§a1"‘¢: ‘tne,‘overstory
‘canopy has the general effect of rnCrea51ng avallable forage
'blomass .andv plant dlver51ty. Rate band amount of forage

”

'fproducxlon is related to-the temporal stage of" vegetatlonal l
' recovery followlng logglng, 1oca1 site condltlons; qnd-tYpe
;‘and degree of 5011 dlsturbance (Taber 1973). Slash burnlng'
‘and scarlflcatlon, for example, favour ploneerlng herbaceous:v
. specles"and\.lnlt;ally‘.rerard_'shrubbya vegetatlon‘(ﬂoovenﬁ
;1§l3,'Stelfor:andtéormack 1962).‘Burn1ng also S may ‘enhanCe:
‘}forage palatablllty (Taber 1973). | | e

Forage | productlon lis'f also related inversely to

f[v overstory crown den51ty (Young et al, f'1967).”.Partial cuts f

are 'seldom 'effect1ve»«1ﬁ stlmulatlng productlon where 1ess

[than 50 percent of the domlnant .canopy_ coyer is removed

JR

-(G111 1957b) .

Abundance and product1v1ty of preferred forage plants

.may be an- 1mportﬂnt determlnant of the 1nten51ty of habltat

‘use, and ult' ately,f may 11m1t _f ' potentlal carrylng-'

R

’fcapac1ty of game range.v-Impactg,aSSessment' based :onl thls,

:7_1ndex does have vvalrﬁlty vhere' ungulate populatlons are

o

’-llmlted prlmarlly by food (Hudson 1976».

: Cover,‘as 1t relates to game requlrements,.‘can‘ be:

c categorlzed as thermal cover, and cover for prOV151on of

.Securlty (Black et al. 1976). The wlnter fand_ early-vsprlng

season :1s con51dered ‘the crltlcal perlod on whlchjpractlcal
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.9 wlldllfe management should be based (Leopold 19u8).‘ ThermaL;
ﬁcover: is regulred to mlnlmlze energy expendlture caused by
temperature extremes, and to fac111tate locomot1on 'in deepi
vsnow. The 1ntersper51on of forage and cover areas may 1mpose-
a crltlcal constralnt on habltat use - in wlnter, partlcularly

’:fo r whlte-talled deer- (Gall 1957a). Snow‘conddtions ;156,:
‘present a definite barrler to ut111zat10n of cutover 'lands
(Kelsall and Prescott 1971 Telfer 1970). |

| Desplte /the crltlcal aspect and constralnts 1mposed by.
cllmatlc paramters, the overaf;’:mpﬁct of forestry practlces'
quqn.w;nter_habltat 1s,not ,that severe. -The’ proportlon 'of”

-Vﬁinie;-'range ‘to total range is relatlvely small estlmates

'; vary from 5 to 15 percent (Gril 1957a, Telfer 1970).' While‘

'these areas can be 1dent1f1ed and afforded protectlon, it»is ;

.1nev1tab1e‘ that ~the expanded summer . ‘ranges of ungulates,,

\c01nc1de wlth logglng operatlons (Lyon 1966).,Pecent studles“

,.have also suggested that the\lmportante of ‘summer ranges to"“

'fpopulatlon »v1ab111ty has been underestlmated (Julander etyf

"therefore led‘ not dlfferentlate gamelrange'on a seasonadﬁv

, A
e o 1

-Secnrity'cover is“req01red ‘for,‘%nllg'utilization‘ of -
_ SR , o o -
hV'forage produc1ng habltat : even-“in' the ,absence of humang:f

“fact1v1ty or'pr%dators (Black gt glg 1976).. 6ﬁ; 1arge scale.
‘clearcu¢s, -skewed utlllzatlon patterns are. the result of
'foragingvareas‘toojfar _from adjacent cover‘_(Dealy _1975,

~'Steifox‘? and' Cormack 5»1962)" Résﬁqnse,'curgeS:¥0f;_high

_ng1L.1961, McCaffery and Creed 1969)} -The” present study””h'
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0 -t - : i -
perlpheral use are typlcal, although variations are K evident

by spec1es.

-

-Cover _asilan"lngredlent ofbrange balance. 1s often the 1
crltlcal determloant of “the ‘1mpact of tlmber ‘harvesting.
Moose; deer and elk are‘considered-'eage' speciee,ﬁrequirihg
a- dlsper51on of seral vegetatlon types (Hudson 1975). Whereva
',.fofage produc1ng habltats are 11m1ted, logglng has a .h;goly}v

,’wbenef1c1a1 effect  in enhanc1ng .the: product1v1 vy of)gamet

range;'Further cuttlng where an 1deal nange balance alfeady,n'

‘ exists, 'however, ,woulq reduce range carrylng capac1ty and 

- the eubseguent ab;lity L of populatlons 'fo'-explolt loggedeg,
eareasa(Paftoo,1975;_S£elfox'1972;._;‘ L

- eidealﬂ:;aagé~balanoe Qatieeeoj theihabifa{ use:Behavioﬁ
“of 7fhe,‘up§u1ate‘.epeoies'ecbneiaered, :and is oenerailf‘“
ﬁcharaotefized‘ by Jhooe  rahge size: Dee£,'wath a“comparably’
‘zsmaller home range, are\favoured by well dispersed :patterns_;f
:of sma11-51ze patch cuttlngs (Telfer"97u); Moose are more
flex1ble 1n cover requlrements ahd range,-_ay.vbe balaqcedi
"iegange, balanoen>foi\]eik includes relatlvely 1arge foraglng.o
"i@fe&é“to aooomﬁoéaﬁe ihe feedlng behav1or and HQregarLQusf‘

.

'*soCial organlzatlon of the _speclesx-(slaok'_et al. - 1976[

v“o ‘Stevens 197“). o

Utlllzatlon -off:outbioéksbfif ialso:;afv*functlbn ﬂ of|e
' 1nle16ual ~cutblookv heterogenelty,”,,so well yasw/ovetall_f

| landscape dlver51ty.,Contr1but1ng varlables io.;the‘-former_}a

include 31ze"ofv_cof;: shape - of ‘cut‘-andfltOPographicale’
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.'//'»' ) o )

varlation (Harper 1971, Telfer 197&).

. Wlth respect to logged unlts,lshape of cut essentlally
'determlnes 'contrlbutlon to habltat edge.wFor cutblocks of

l'comparable 51ze,‘ga‘ greater edge ' perlmeter generally
’ilndlcates. superlor» habltat for ungulate spec1es dependent
‘dupon range dlver51ty (Leopold 19&8,.Te1fer 197&).-

Size blocks_ also COntrlbutes directly 'to‘ edge
deffect.‘ On‘3an' edge per unit area ba51s, many smaller cuts o
‘fcontrlbute more habltat edge versus a few ‘large-'cutblocks.
'Taber (1973) 'also ,hypothe51zed that sizet.of'ecut7ls‘ang‘
1lmportant-determinant of' 1nten31ty use7 by ,uirtueu of 5.
strong home-range utlllzatlon tendanc1es. Assumlng the same
~number of anlmals are attracted to cutblocks of dlfferent‘.
'.51zes,. smaller cuttlng unlts would be utlllzed to a greater

extent on a per unlt area ba51s.}' ' -

o : . .
Topographlcal "varlatlon has thei'general effect Oﬁ~-.u

'lncrea51ng .habltat \dlver51ty and subsequent sultablllty as fje
':game range (Stelfox and Taber 1969) ' Terraln varlablllty
'pcould alsog.add~:to the securlty of foraglng anlmals by
-redm01ng v1sual llne-of—51ght dlstances (Dealy 1975 Lyomt'
'1975). RERT
ﬁé:;ié;sfaﬁapcotriAots

L
s

The general conseguences of thlS pathway are to funnel
rdeflect or. shortstop anlmal movement (Hudson 1976). In scale

‘and extent, logglng roads are a',ma3or rsource of such

~



. features. Impact of roads as_

:f'fTZs":'

e

. . o

‘ungulates;

S features as travel lanes and foraglng smtes (Carbaugh t'vl"

1975)., An. 1mportant assoc1ated consequence of logglng roads

access ‘and huntlng (Stelfox 1972)._v‘ CoEL

On-51te' utlllzatlon of 'cutblocks can be*limiteddby-

!

cdfridors on ‘mon-

‘ 1s related to harassment veffects via* 1ncreased vehlcular L

is however, not that/great.,Deer; for

L example, are- adaptable btol the extent of utlllzlng such .

logglng slash actlng as a phy51cal barrler /(éarrison“dand_.i

of potentlal acce551b111ty is prov1ded hyl.slte treatment.‘

1vlcu1tura1 _ technlques" such aso:'slash’ burnlng ;andf~

4

"ASmlth 197&).d In terMS of forestry practlces, an 1nd1cat10n '

scarlflcatlon -reduce’ the volume of slash d. provxde”'

’-corrldors for cutblock access (Walker et a1._1971).'

. ‘Harassment o ‘ AEEEA S _

Sl -

- Gchl;M,;ll,,m o

'

usually alar lng S

J,..A

:tlmull (Hudson 1976). The consequences ‘are

;ﬁdisplacement \of‘_anrmals (Stelfox ‘and’ Taber 1969). With

'af%ecttyboth total cutblock use,'as.well'as_completenessdp;;

use‘(Dealy'1975).

"‘many, and 1nclude ' altered behav1oral , patternsll.and"

Harassment '1nvolves the exposure of animals’ to new and;f7~f

: frespect;to utlllzatlon of 1ogged areas, harassment ¢anf

leferences 1n response patterns of ungulate speCLes to‘-i'

harassment can be related to; aspects of behav1or. Cowani

(197&) descrlbed ’elements of behav1or as elther flxed andJ

R

.



ijddp;(:. . vi'fr,fii*v'Q:' '-ﬂtwlf'l‘lii'fid{g\ia.T?i:#i;{:

Nad

"automatlc, or generallzed responses to stmmull_ that  a

.changeable and adaptable. Although the behav1ora1 repertolre

\

- of ungulates contaan elements of both categorles, 1t is the

latter category that ] more' effectlve }inf deallng/ w1th
_ harassment 51nce 1t allows for adjustment to new 51tuatlons
(COwan 1974, Hudson 1975)"‘: ’~f'. IR ,'ﬁ . ”v“um;q

H_Deer dlsplay the plast1c1ty in_ behav1or,_that‘”pgrmit

" learned uand,. adaptable ' responses.ﬂ‘Regularly occurrlng
.harassment stlmullr gfbi. example,. have' llttle; effect .
act1v1ty patterns':after behav1oral adjustment (Carbaugh.et
l_ 975, Dorrancevd t -gl;, 1975).@ Irregula\f stlmull, forr -

~

harassment _assocxated wlth huntlng, does, however, dlsrupt

“»range occupancy patterns and affects fllght~behanlgrxtg_some

TTTT——

o degree (Dorranc 3 a;" 1975 Hood and Inglls 197&).;_M

' Fesponse mechanr‘ns—ofjmﬁose —to- enV1ronmenta1 stlmull:f

/f
,./

'?‘” appear ”” bef«relatrxely_lflxed or automatlc,'and lack the

—\‘f*\»wl_

degree of behavmoral plast1c1ty expressed by deer_ (PrescT?ﬁT‘~

197“). Although there -is llttle vlnformatlon 1on.'moose-

behaV1oral responses to forestry practlces, the spec1es does

dlsplay a hlgh threshold 1to,‘such dlsturbances," flylngveww

f alrcraft (Renewahle Resources : SHS: g }ﬁa.] TQ?Q)J
Slmllarly,' huntlng pressures _1nvoke ,TIitt?e behav1oral-,?:
' : . ' - BRI I '
adjustmen/._ Goddard ’(1970), : r_ example, /reported that

'i emlgratlon of aplmals was not ev1dent _from heav11y hunted ;i
~;.-'E.1k © fena " to. ;'de__éai with ﬁé’r%s'simen.‘cwf by 3V‘°i‘dan¢ef’ |
mechanlsmsLYOn(1975): .j.f_f_or_‘_ example. . 'jv‘n‘d'f'téd 21~m11és of :

|



undisturbed tlmber or a topographlc barrler was requlred to

‘”f{ achleve securlty from 1ogglng activ1ty._.Ward ’(1973) also,“

s

observed srmllar av01dance reactlons from hlghway trafflc :]
"e:and recreatlonal fac111t1es, although security was achleved
"‘at lesser dlstances than reported for the above study. Cover‘
5 appears 1£6 be'w" requlrement for elk 'in* deallng,:wlth“
“'harassment (Blach et a;L_1976,-Lyon;1925), f::i j :vft.fp's ;T

‘,§£§§!'ﬂypothesesp:7”

The hypotheses formulated were tested agalnst thev nuld.

hypothe51s whlch states no, relatlonshlp exastSzﬁbetﬁeen:"ﬁx

ﬁ@{’_"': dependent and '1ndependent varlable(s) ‘fTh followlng

‘_, relatlonshlps Were proposed for study purposes-c_,_

1. No relatlonshlp ex1sts between harassment and total
icutblock utlllzatlon for comblned ungulate use
'2;.Dlstance from _cover does not -affect cutblock
w«,putlllzatlon trends for comblned ungulate use

'3Q-The effect of harassment and dlstance from cover on

i},y ;,jcutblock utlllzatlon for combined - ungulate use:_lsnrgg
L l'not dlfferent by geographlc reglon S
L . _ L
' '.g:vg-vu;jHarassment does not, 1nfluence trends of cutblock
.. ‘utilization'over dlstance from ‘cover for: comblned
ungulate use - S :‘-_, .~«meernr }
\ 5. The effect of harassment ogfgotal cutblock use" does'
B ';not differ for m005e, deer €1d elk = R
' 6.{Ut1112atlon trends over. dlstance from cover 'doﬁfnot}plf”
T “fdlffer for moose, deer and elk BRI :
: ’17;7Harassment . does not affect trendsiiof cutblock
‘ ;,utlllzatlon over dlstance from - cover for ungulate
’spec1es con51dered 1nd1v1dua11y o l
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Utlllzatlon of cutﬁlocks by dlstance from ‘cover doesA
not dev1ate from even or uniform use on partlal cuts

uhere securlty cover is avallable

o

'No relatlonshlps exlst between 1ndependent varlables
- and - total cutblock usse for moose, deer and elk. The

predictor variable 1list includes Ssite treatment,

forage - quantity, ¢cover,, years after 1logging,.
" harassment and habitat diversity indices (cutblock_

R dlsper510n, size and shape, and togggraphy)
) .

*. ..[‘ ) v

d
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~ CHAPTER II

METHODS

obtain ext

: three general areas

corresp

. -forests

onded -

" to

5

cription_of Study Area

 @ '

ensive biogeographical representation,

1

for study were chosen. These areas
: ”: R .

Alberta ‘Forest Service administrativej
- L . . ' : . ,

. and included Whi ecourt, Gtande Prairie and PRocky-

Clearwater. Further definition of the study.area'was made on

thep ba

sis of tlmh

er management unlts ‘and 11cences (Figure

2).cGeograph1cally, these areas. 11e to the south and westrof

" the Pro

vince,

and fr

‘& ~been 'snbjected‘ to

§ -il\

fhscope_oflland»usé_»p

vx ‘ assess

the’

effect

om a land management pérspectlve, have
'ah_mult;p11c1ty of uses (Table 1). The
ractices-.provided‘.the,iopportunity to

of harassment ‘on cntblock‘utilization

patterns of blg game anlmals.""' o f' R \

Th

e fores*ed

’_1n two forest zoneS'

Boreal

vwith" the Su

!

'Forest zone

balplne

areas managed for tlmber in Alberta fall:

Boreal and Subalplne (Rowe 1972). Thef

encompasses the bulk of this 1and area,

¢

zone represented by *a ‘narrow . beltl

parallel to ‘the Rocky Mountalns in the southern one- half ot

'._the Pro

oy

°tfound

vince,

in  the..stud

Within’ the-Boreal_Forest, three“ seot;ons are -

y.varea: 'mixedwood..lower”foothills”and‘

upper foothllls (Table 2).

AsS

‘_the

name

implies, = the mixedwood -,section is",
. - . - . - .
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- ‘\_l!churray
S Whitecourt
‘®Edmonton
’ Lo 2®Rocky Mountain
A s ouse
Alberta ' N\ Y . :

@ Grande Prairie Forés_t
~ - Samples.in management units
67,65 . |

National F:ark" : o
\ r . ®Calgary
Whit'ecodrt_Fores_t\_' o o
. Samples in management units -

v F?o;:l;y-CIe%arwatef Forest

Samples in management units'

* R2, R4, R6, R9
S : ) .

) " Figure 2: Map of study»aféa_ depicting adrhinisfrative,forGSt'
B A -~ and management units sampled. o

¢

._.1_,,
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¢ S -
Forest - . .Area .- , - .. Features:

(sq. miles)

~.Grande Prairie - '~ 14,075 . - -pulp industry
o . - o ‘ . ~timber production
. .=gas, sulphur and’ 01lo
"extfactlon

Rocky Clearwater 6,837 . —hydoelectrlc 1nstallatlons
oo : T .~ ~extensive tourist travel
B A - . .-gas, coal and sulphur‘

o o - . - - extraction -
R e -timber and watershed
R ' - 8 manaqement

| RN .
Fhitecourt o 7,824 . —011 and gas extractlon
SR Moo 3 . -coal éxploration.

-timber productlon
—tourlsts . .
' —blg game huntlng

Table 1: Resource development features.} éourcer'-Alberta
B Forest Service lnformatlon flles . o ’
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Forest

Management
- Unit

" Licence

" Forest Zome

‘or Section _ -

" Grande -
Prairie

Rocky -

- Clearwater

. -Whitecourt

G 5 ’ "_. .

- 61

R4

"~ R6

. R9-

" ?2'

W3

R2

s11
512
L1A
L14.
120
L12
‘L3
s

126 |

Lav

L6 

ibhef”fdothillsv o

lower foothills
lower foothills

“transition from

upper foothills
to subalpine . ~

lower'fobthills

transition from
upper foothills

to subalpine

subalpine .

'uppéf.foothills“ 
' uppéf'foot§i11s{
lower foothills .

~mixedwood and -
"transition to-

lower foothillsh

‘Table,Z:

‘o B

- o

Biogéographiqal'moveréiewf»ofi the 'étﬁdj area.

Source:

Rowe,
Canada.‘Deps_of Environ.,
No. 1300. 172 pp. .

+

JeS.

©1972.

‘Forest 'regions of . .
Can. For. Serv.. Publ.



characteriZed by a’-mixedp assemblage' of tree spec1es,
1nc1ud1ng trembllng aspen, balsam poplar, whlte blrch, whlte

spruce and balsam fir, Dec1duous spec1es tend to predomlnate

in earller succe551onal stages. Plne is found on. drler 51tes;;“‘

wlth tamarack and black spruce occupylng mesic 51tes. Rellefdp

tends to be moderate, except ?yﬁ trans1t10nal areas. 5011 .
development is’ characterlstlgglly to: gray 1uv1sols.,
The‘ tran51tlon from mlxedwood +o lower foothllls 1s

”.characterlzed by an 1ncrease 1n altltud AccompanYIng tree

fspe01es- ~trans1tlon._li5{ to. lodgepole pine, talong' witHu

' trembling aspen and - balsam poplar.‘ This 'asSociation‘Jisf

.domlnant :oni 51tes dlsturbed by fire. C11 x stands 1nc1ude'
’fwhlte and . black spruce, and to- a lesser extent, gbalsam.,andv
'_alplne : flr.F Whlte blrch on.'well—dralned sites, !aha

. tamarack on poorly dralned 51tes, have _local-{lmportance."
'1Thet topography tends‘-toiibe: rolllng,:riitn 1nterspersed;i
dplateaus. 501ls ~on upland 51tes are' gfay“ luv;sols aﬁa.;

related podzols. | | |
The upper foothllls contlnue the tran51t1on from Boreal

to - Subalplne, and -form -a rnarrd& beltf parallel to the_

,Subalplne Fgrest zone. Tree assoc'atlons' are 'chaFacterlzed"A

'by:,an_ absence of. dec*duous spe 1es wlth conlfers, notably"
, / .

vlodgepole plne“and_4wh1te spruce,, predomlnatlng. ',Black

.spruce, common to the fnorth,v.a1p1ne._fira and scattered.

1 Sc1ent1f1c names .of trees and shrubs referred te in'.thisf
report dre llsted in: Appendlx 1. : S

C



'features by forest is presented 1n Table 3

v.:-.qf‘ -v. o L L o o t,‘21a

tamarack are assoc1ated specles.b Topography of “the upper

"footh;lls Cis- characterlzed by deep valleys and hlgh rounded

hills.

_Th“~Subalpine -Forest - zone ) isb: the\ mountalnous

.&)

'counterpart to the Boreal Forest and occuples a narrow range_

on ‘ the ’ east slopes of" the Rockles.f Th1s Zone is

.

characterlzed by a conlferous assoc1at10n of Pnglemann and -

"whlte‘-spruce wlth lodgepole plne occupylng burned areas and»

drler sites.. At hlgher elevatlons, alplne flr becomes _more"

“vcommon, : along " with whltebark p1ne and ,alplne larCh,’

'Topography 1s typlcally mountalnous w1th deep ,valleysm And’
. steep »slopes._ The lack of 5011 development 1s reflected byd

"thln, undlfferentlated proflles over. bedrock i

Rrom a geocllmatlc perspectlve,’ most of Alberta is

7

characterlzed pby Western Plalns phy51ography and a Cool"
':Temperate Cllmatlc zone. To the southwest of fthei PrOV1nce,'
_the Western- Cordlllera occurs, accompanled by a tran51tlon:"'

: to a Polar Cllmatlc zone.»A; summary major ‘geoclimatic

:'T;jef.

gigber'HarveSting;gistemgjv

.

4.

'tTimber' harvestlng in Alberta 1s generally conducted by

©

d]:a clearcuttlng system to produce; even aged 'second growth;
d.stands.' "checkerboard' pattern of cut and uncut stands 1s-f'>
"*typlcallyf produced,' although constralned by topography;

'fBlock 51zes are varlable, but average less than 30 acres for_'l

(XN
5 .
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Physiography’
and Alt:l.tude
(MSL)

1,Foresti

Soils

Temperature Range
“and Precipitation:

{mean annual)

Grande Prairie

Western Cordillera to.

 45-550F

~Patthing,

- Auth.,
~Bffects
Info.

Public

. e . . o

D.E. 1977,

background information.:
Hearlngs on
of- Forestry

Bull.’No;

Terms
Alta.

ODeratlons in

'gray luv1sols

‘the west; Alberta or related .

- Interior Plains L podqus, some -14-22v

including Alberta ngh - solonetzic-

Plains; ‘altitude . :

1,000-8,000"' AT

Roéky4clearwa£er»

" Western Cordlllera-" vundifférentiated’” 4L5-60OF

- some areas in complexes,. shallow - S
'»Alberta H1gh Plalns, - humo ferric podzols, 18-22" .. .

altltude B,OOO-B_OOOﬂ eutric and dystric -

' : T ' ‘brunisols; gray
luvisols at 1ower
: velevatlons
Whitecopﬁt'~ '

Alberta Intefibr'  Qfay‘luvisois.? . 50-60°F

Plains including - o ' Co o
"Alberta High Plains; 18=-24"+ .

altltude 1 ,000-6,000" C
Table,;B:"Gecclimaﬁié overview of the Study;area.'Sourceﬁ

~of reference and

~Environ. .
the Environmental
Alberta,
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sewlog operatiohs (Beck 1978) . A trend to larger‘block’s;zesy
' is4general Hith.more reeent outs. |
While the study concehtrated.oon, eleércdts,_'timber
operations pfoducihg partlal U¢“tt etfects-f,hatev local
jlmportance. ‘These- areas. ‘have beeo’ thetresult of Saltage
‘.operations and older dlameter 11m1t cuts. Inp addition, some
-clearcuttlng _ operatlons e also | produce ‘partial ‘cut
oharacteristios, particulafly where evalh-lérgev -hatdﬁood
.component is' 1oFt as reSidﬁaltoover‘after‘10gging (DePaPev_

cand Colllns 1977).‘ ;' . L ": . K

 Selection_of Sdmgle Cutblocks"

B Selectlon of clearcut onlts for study _was.ieSSentiailf
'determlned by a. stratlfled random method.vTimber'maﬁegehenttf
unlts, con51dered ‘representat;ye ,ﬁot ,eacte‘ﬁorest;ffﬁere
chosen Hoh* thev basis of'distribqtion.of odttlook”sizes:andA~
age;JYTiﬁberflicences we:e“eubsequehtly Hdelineated ;aé‘ the
more spe01flcv,study aiéaét ‘Seleotion criteria- inclﬁded
' acce551b111ty to the area,'availabiiity oof;Fmaps,“outﬁiock 
:characterlstlcs andv‘contrasts\ in haraSément_fectorsi A1l__
'v'cutblocks in a glven llcence were coneldered Qf the .Eame :
'harassment category prlor to sampllng,e
- Indlvldual cutblocks 'were selected in- aigandom mannert

ewlthln broadly deflned llmlts. These 11m1ts 'outl;ned‘gvhee“

i

scope »ubf B the .experlment ' and deflned he,frange"in

E ‘measurements of varlables evaluated



« 2
Wlth respect to.years after logglng, a range.of 2 to 9_
Years was - accepted. ThlS perlod ‘1ncludes the onset and
_continuation of 1ncreased forage production “and" linited
cover :values (Stelfox g; gl_ 1976). Slmllarly,'a slze range”
of 5 to 120 acres was deflned based_on an]initialfsurvey of
© ‘the studyfarea.»Atyplcal clearcut features, such as»residuai”
‘vtcover and eXcessive_logging'dehris‘and/or.blondonn,rresultéd
Ein'sample rejection.’A residuai crown cover of up .to 16

percent, Subjectively‘ appraised for individual.blocks,.gas

' accepted. The purpose of randomness in selection was thenr to. .

e

h'average'out'7the effect of blockv‘Sizesi 5ages:‘andg_other
parameters.‘z
Selection »of part1a1 cuts was llmlted by avallablllty;

f{Larger cutblock 51zes and older cuts were therefore accepted

(Table 4). Although contrasts 'in harassment were> not '

vapparent “the _part;al cuts d1d afford the opportunlty to'
iassess the.‘infiuence }of re31dual cover'nfon] ungulateld
- utilizatlonr patterns; AAre51dual cover of 15 to 25 percent;
\Consisting sof trees' and_ tall shrubs (8 0+ ft.) was

. #
,,characterlstlc of the partlal cuts in the study area.

ftpleck“.use"and trends 1in utlllzatlon were

Yet ‘group:“surveys._ Supportlve utlllzatlon'

- infbrﬁationi as also obtained‘by shtub utlllzat;on_checks.
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,Managenent "~ Block - . Legal - _Years Areé

Unit and  No. (s) Description © Cut  Sampled -

Li¢ence = - o o .- [(acres)
65812 11, 15-17,  Twp. 64, Rge. 25, - 1969-70 273
- . 20-23° ., WSH ' e |
67 L2  39,V,¥1  Twp. 62, Rge. 5,< 1960-62 299
R9 L3 1 Twp. 34, Rge. 12, 1966-69 - 694

S . . W5M

~Table ‘4: Description of partial cuts

Pellet groups have proved useful both -as a census

’fechnique and for indicating trends in h&bitat.buse'p(Neff‘.‘

[

‘“1968). vPelletl group counts are'perfiCularly useful for the

1atter purpose in that a 'fixedl kindvoffevidence allows{forfﬂf
"spatlal comparlsons ‘of 'habitat _use"trends that ~can_ be
Asubjected to statlstlcal analy51s (Neff 1968). The technique o

.ish based on tie premlse that = a pellet group count is.

'"1nd1cat1ve of the tlme an animal’ spends in’ that habltat

(Bennett et alL 1940). However, 1t should be Tecognized thatfr

"the relatlonshlp of defecatlon to other anlmal act1v1t1es-

,remalns conjectural“ (Neff 1968, p. 612). Shrub hutlllzatlon:

surveys_ were therefore conducted to verlfy the relatlonshlp,'

‘,"pof pellet group dlstrlbutlon to habltat preference.

: Trends 1n utlllzatlon were determlned in relatlon t

disrance; from- adjacent_<cover.v Cutblocks :were _therefore,,
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on transect llnes.; .

L e

R

-env151oned as cons:.stlngfof—*'subhabltats'Q relating to  the-

concentrlc ' areas'f at. succe351ve ‘dlstances from cover.

at 1 chaln 1n51de cover.'3'

Because - of the . suspected non random dlsper51on of

'Dlstance intervals were establlshed at 1. .chain,' beginning

"pellet groups on cutblocks, a systematlc survey ,system"was

adopted for fleld sampllng (Bowden et al 1969, MdConnell,*

and Smlth 1970)5 The systematlc de51gn prov1ded the deslred;

- . -

"general isampllng coverage Iand 1nd1cated dlfferences in

ungulate use by subhabltats or dlstances from cover.‘

Sampllng 1ntens1ty was essentlally d1ctated by tlme and
-

T ~

~

in Flgure 3.

: Startlng p01nt of a survey was randomly selected wlthln

7

"4, chalns of a deflned tle p01nt. Tle polnts vere generally

recognlzable features on: maps or aerlal photographs such

q. ’ - ..

'Tllne varlatlon (Neff 1968). Péilet group plots .were- then~

o

{dataf were 1ntended [as.'supportlve '1nformat10n,f sampling

=

«')')‘ .

't One chain is equaltto 66 feet;

'cost factors. The fleld objectlve was tOJsample one cutblock;

per man- day. The de51gn adapted for the study is dlagramed"‘

Tcutblock corners, -or”’road and cutblock edge 1ntersect10ns.‘-'
'_Transectl llneS~ werel orlented fo : max1mlze'i w1th1n:lxne~
',variability,_ for example, topography, and mlnlmlze between-;-

' spaced 2 chalns on transect llnes. Because shrub utlllzatlonus[

'h,1nteu51ty was reduced and plots placed at 4 chaln .intervaISV':
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. Désign SpgcifiCa'fionS

T Tran’Sec;tsE 4 t.:hain‘s.ap.art

' Péllét’ group plots 2 c':'ha"ins apari |
' »Rén'ge pl.bts:._ 4. cl;'ai_‘ns apart -

" Plot sizes:
Pellet group plots
‘circular r'=11.78 feet
- area=.01acres .

‘Range plots- - -
circular r = 5.64 feet
area = 100 square feet

. Legend o . o o
N ): e pellet group plots ST
o O raﬁge plots .

© . 9 direction of transects

LT T Figure_;S:‘. Cutblock ‘sa’mpliqg'desigh‘ and specifications
el

-

.



Plot shape as;'circular' for ease _in. location of
‘boundarles. In1t1a11y,~fa, plot radius“ of 5.64 feet was . ¢ .
: de51gnated v:for- both _‘range Jand' pélletiigroup plots;. _
ST C e S
-Subseguently, ‘the . pellet group plot radlus was 1ncreased L to o
- »f 1. 78 feet becausew of low counts.l Larger plot sizes or‘

1ncreased number of plots tend to reduce skevness’ resultlng

:from low enumeratlons (Neff 1968)."'

The sample des1gn ylelded an aVerage sampllng 1nten51ty,a

of 1 2 pErcent and .13 percent for - pellet and range surveys,

S :, respectlvely. Although all s‘bhabltats were Sampled at egual.
,»fA\\ '~w1nten51ty,_.£h : number 'of’ plots gengiigly »decreased ?ft
?EEfp‘greater dlstances from cover due to correspondlng smaller,
.pjareas,.lHowever, subsequent clumplng of dlstance categorles»/':
.‘f'for analy51s purposes tended tg'!quallze plot numbers.‘"
- Sampllng 1nten51ty on partlal ~cuts.?'asf‘comparatinely_.
.';1ess because' of the 1arge, relatlvely homogeneous blocks.'
ATransects were establlshed at.10- chaln 1ntervals, u1th plotsfll
l'located as prev1ously descrlbed. Resultlng sampllng coverage"f
rwas .67 percent and 076 percent for range and pellet group
plots,3respect1vely. ‘ |

Measurement of Variables

For“ dlscu551on purposes, measurements of varlables arefﬁ’
presented by descrlptlon ‘of cutblock parameters, utlllzation

-assessment and cutblock harassment c1a551f1catlon. n o“ﬂ



Cutblock Parameters

.

"?”“; < 'Sketoh maps of - cutblocks,.‘obtained by vpacing of

,tréﬁsecté, prov1ded 1nformatlon on block 51ze and Iength ofy

f@ :edge‘ vas 'calculated ,which; srdndardized fthe extent ' ofj‘
.'_cerblook edge perlmetér on a per un1t area ba51s (chalns of?

‘edge‘perlmeter per acre). o ) T
7 Emplrlcal desoriptione of' outbiocksu.included.e'sit;r

treatment,' topography and’ COVervtypeS-of aajacent stands.

Descrlptlon of topography folloved the class de51gnatlons of

the eanadlan. sYstem ‘of 5011 class1f1catlon, Cover "type

sy

deflnltlo% adhered t -the ,Alberta- Forest~ ser#ioei type_,

.edgekperimetera;Fronﬁthese‘measqrements, an 1ndex of habltat,"

mapplng scheme and 1nc1uded spec1es, den51ty and helght of'“

a
- .

trees., Year’ of? cut~.andt 51te. treatment; 1nformat10n was

obtalned from Alberta Forest ‘Service flles.

An 1ndex for descrlblng the 1ntersper51on of cutblocks,f.'

« °

. as related‘ro\ungulate hab1tatjuse'behav1or,“was based on *
. . > '1- . . . . N - N - . . . . . . .

N

thér' dSsumption”.fhaf 'oniy';cutblocks .within" ho@e’Vrange"
terrltory wlll affect anlmals (Taber 1973).
Calculatlon of block dlsper51on 1nd1ces wa's farther

based ‘on the folloulng assumptlons and standards"

':‘»1.:Ad'crulslng radius ‘of a@ chalns (.5 |miles) was
" de51gnated as ‘the common dendmlnator of hiome _range
size ' for méose, deer dnd elk (Houston 1,7& Taberﬁ

R T I

, 2{.Forestﬁopgn1ngs (or é%hlocks) at or greater than 40
.. -chains distance from s cutblock vere consldered to

: have - a negllglble effect * on ungulate utilization-*
patterns on that cutblock. The uo chaln dlstance was
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therefore set as the maximum allowable dlstance per
forest opening in 1ndex calculatlon ;

-

3. A standard of.u forest openlngsﬁwas used for block
~dispersion calculation. This figure was generally

. representative of the average. number of openings
within a 40-chain radius of any glveﬁ cutblock gh
the study area. If more than 4 openings were located
within the above radlal dlstance, only the nearest 4 °
were measured P o R

Lo

- The :block"dispersion index for .a cutblock was then'

determlned by summlng the llnear dlstances to the nearest ﬁj
.forest> openlngs, up “to'.a max1mum of 40 chalns per openlng '
and- 160 in. total. For example,'a cutblock with the nearestﬁ
"nelghborlng cutblocks 10, 30 50 and. 100 chains in distance
“would ‘be a551gned .an 1ndex value tof"120(d Beeaus°‘;0fg tﬁ?f
_max1mum{ allowed dlstance “of 40 chalns; an 1ndex of 120 is
al so equlvalent to u openlnos spaced at an average» dlstance‘
;of,VBd' chains ~from  a cutblock By comparlson, vafplook_

ldispersion;indexeof _26; would 'indicate ‘that the 'avefaae,~=
_dist§ﬁ¢e7¢£° théd next.u forest openlngs from a’ cutblock is

R L . . ‘
“only 5 chains.:

. Utilization

L Cutblock utllxzatlon patterns were determlned by sﬁrub

--
3

;Vbrows1ng s assessment and pellet group- Gounts. Ungulate -

g

spec1es were not dlfferentlated 1n the former survey.-noose,f
’deer and elk were 1dent1f1ed by pellet’ groups, althoughﬁ“
vdlstlnctlon between whlte ta1led and mule deer uas not made.

Identlflcatlon of deer spec1es by pellet groups 1s dyfflcult

PERY

./.



vwlthout‘.anwlédge of local distributionS'of.these_species;w.
dFor‘purposesJ‘f this stpdy, thewresponse of both species»'to
Av.altered environments“ﬁasdconsideredvSimilar.
| .'~All pellet‘"groupsv foundlinla plot Here'tallied; uith
'plots-identiﬁiedl‘oy‘ numerlcal desxgnatlon,“ distancea (to
’fﬁesfesfl,ahAih) 'and ;azimuth ;to cover, and locatlon on the;
-sketch man. Pellet_groups.were considered 'in! 1f mldp01nts
'fell*u1n51de ,plot'IBOundaries;;lHowever, groups' nere?,not
aeflned by a ;minimumA number of‘ 1nd1v1dual pellets. Tuof'
searches,' clockuise-land‘ counter-clockwlse, werevgenerally~
. ,made'to reduce'observer.bias.d o B
Shrub utlllzatlon survey'methodology vas .adapted;‘from -
proceaures reported 'by, Aldous_ (19&&) and Dasmann (19“8).l
Informatlon recorded for‘shrub spec1es 1ncluded helghtv andl
'iQ;“;' helght ‘range,< den51ty, 'and degree of brows1ng. Avallable,d
| | browse wgs con51dered +to 1nc1udesshrubs up,~vo ‘8 feet .ih7=
helght d (TelferklandnvScotter‘.ﬁ975); :Density;vior ground_

t.coverage, of forbs and grasses also was recorded

Shrub den51ty vas recorded by the number of sguare feet_

completely coverlng the ground surface for that spec1es. On d,

a plot 51ze of 100 sguare feet, thls flgure was dlrectlyg
&Qequlvalent todpercent. Degree of" brou51ng :was ,recorded by
percent categorles of nll (0), low (up to 10),imoderate'(11—
50), and hlgh (50+). Stlckney (1966) reported thls procedure i
prov1ded a good correlatlon to actual tw1g ut111zat10n on. a.

welght ba51s f\r\brow51ng pressures of up to 55 60 percent.

o

For purposes of.. the study, twig deflnltlon was adapted;_““

-



from Telfer (1969'p.,9l7) “that part’ of a branch dlstal to
the point vhere branch dlameter would, 1f air drled, equal,
-;the largest observed for a stub of a browsed branch of that
sspec1es" By thlS deflnltlon, tw1gs'?could Vcontaln several
years growth. Varlablllty in browse dlameter utlllzatlon by‘
':dlfferent ungulates was. also taken 1nto account. | |

o

Harassment

"~Erom;the;literature_reVieui:on 'this psuhjeot, pseveral'
generalized ’tfends liﬁv ungnlate response":wefe/[snrmizedl
_Regular predlctable dlsturbances are vless. Aavérée;' excépti
when assocmated Hlth huntlng pressure. It 1s the 1rregu1ar,
'novel and alarmlng stlmull that are ‘moTe dlsruptlve in, terms/

'°of habltat occupat10na1 patterns.

Whlle spec1es responses can also | broadly deflned,f'5

.

*the; basxc ' problem vin’ assessment »is che‘bquestlonable
-oorrelatlon between ~anlmal 'perceptlon and Te ponse,~landf“
‘harassment assessment crlterla. For thls reason, dlfferences‘
:pin' 1nd1v1dual spec1es esponse 'wereﬂﬁnot‘ con51dered

formulatlng cla551flcatlon crlterla..“'

.;' Two llmltatlons were encbuntered in. deflnlng theqlmpactl”
of'harassment for classlflcatlon purposes'.(1) the degree of
'1nfluence and relatlve lmportance of 1nd1v1dual dlsturbance't
':ﬁfsouroes.;was generally unknovn,,‘and (2) the'.extenttthatf'

_vlsual and aggltory barrlersA mltlgate the impact‘ of

harassment was also generally unknown._These 11m1tatlons, 1n=
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effect,..bpremented. .dbjective 8 definitiOnl;Ofn:harassment

claSSes;v' - )
| Cutblocks were therefore subjectlvely ranked in order-_"

jfrcm, the least harassed cutblock to the most harassed block

’

‘ based on the followlng general cr1ter1a°_

1. ‘The known effects of harassment. ~
a) that irregular disturbances: are more severe
b) that regular disturbances are not .as adverse,,
except when assoc1ated with huntlng 5

"2, Mltlgatlng cutblock characterlstlcs - T
a) that reduce. cutblock exposure (v1sua1 llne of— o
sight dlstance) _
"b) that reduce v1sual and audltory prox1m1ty to_”
dlsturbance sources .

| Ranked cutblecks:=were 'then’ﬁegmally divided into 4

categories, and common characteristics and features defined

for eachvclass;.ASsigned"'cutblock harassment designatioms o

hwere then readjusted based on class1f1catlon crlterla and‘
tcommon characterlstlcs attrlbuted to each class. The purpose;
dof readjustment was to‘ standardlze,h;as' far‘ aS_'p0551b1e,l‘h
common hdlcharacterlstlcs,:"orifteach - class._ Subseguenttjl
1mterpretat10n of: ana1y51s results could then be made on the

‘4ba51s of class characterlstlcs and the p051t1ve or negatlve '

‘/

tresponses ;Qf:_moose,* deer and elk to de51gnated harassmentt-”:

classes. Descrlptlon of harassment categorles is glven';in

'f_hTable d5}3 and de51gnatlon of harassment cla551f1cat10n for L

gcutblocks llsted 1n Appendlx 2.



Harassment Category°'ﬁIGHﬁ

Crlterla- ~  -auditory and v1sua1 prox1m1ty to
o ‘ dlsturbance sources. | -

Features: RN -exposed to 51ghts and sounds of hlgh,
o ‘ ' generally regular, dlsturbance ‘
—dlsturbance factors 1lower, but more.

irrequl}ar, or higher exposure ' to

- dlsturbances L o T SR

Characteristicss: -good acceéss to cutblock ' :
R ~high . cutblock. . v151b111ty (visual -
A 11ne of-s1ght dlstances) L

Common sources: - =—dry weather or all,-weather' road-.
‘ o "+ through cutblock -
-.=high .and ‘regular vehlcular trafflc,
for example, commercial traffic o
~lower, more irregular traffic, for
. o o example,'weekend recreatlon trafflc_
e —associated hunting pressure with hlgh
A acce551b111ty
 -0il battery sites on- cutblock
" -proximity to active logging o
-proximity = to forestry -camps and
‘reCreational sites = | - :

.

';-ﬁarasSmentFCatggory. MODERATELY HIGH

'Qritefiaf:vv *'~same ‘as 'above;/ except 'impact_ 'ofs
‘ E s disturbance reduced by features of*
this class" ‘ . '

Features: = . -dlsturbance -~ ‘impact reduced by
N VS 1ncreased visual isolation, . "oT
’ " -source “of disturbance not severe-
~ 'enough to quallfy for. above
CharacteriStics:vJ—V1sual llne-of-51ght reduced " by
: IR . residual cover or terrain L
-buffer strips along roads : :
: A - -off- road access to cutblock by trick
e tra11 or walk- 1n (mlnlmum 3 chalns)

e . . - . B

‘Table 5: Harassment - ‘classification:\' criteria  and
: B description - o L R -
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”'ﬁarassment Category:

Criteria:

" Features:

Characteristics:

'. Sources:

. Harassment Category::

Criteria: - -
Features:

- Sources:

,MODERATELY LOW

LOW

L - : v N C R
-v1sual -and audltory isolation from
dlsturbance sources o :

s

1-1solated cutblocks- T N
‘-disturbances, if present, minimal and-

mltlgated by. low cutblock exposure

~access by. truck trail (u+ . miles) 'orﬁf

walk -in proposition {+ 5+ miles) . _
—access to . management unit poor, for
example,. truck trail or . dry—weather,'
‘roads,- ' or . long dlstance From-
populatlon centres ’

'--dlverse recreatlonal act1v1ﬁ1es,‘;for‘

example, hiking o

A'-actlve logging, if present, screened"'

by 2+ m11es~“

~same. crlterla ‘as_ - abdve,  except
harassment 1mpact 1ncreased by class -
features . IR

'}s—lncreased cutblock v151b111ty, aﬁd/or
- —irregular, .more alarmlng harassment‘

sources: -

-low-incidence = ATV ‘recreational

‘traffic -

Table 5(cont) : Ha:assment“'classificatién},;critefia.'and
5 - et d@escription o e
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_boutline of  Apnalysis_of Data Procedures

.Ahalysis-'procedures~vkere based on "fieldJ' sampllng
'methods, -and d951gned to test for the hypotheses formulated.
: (

l'mhree ;'ana1y51s. technlques‘ were employed- .analy51s of

varlanCe, ch1 square ana1y51s and multlple regres51on. using

¢_°dummy varlables. Spec1f1c hypotheses were. tested under each

"type of analysis. Where appllcable, analyses vere ~conductedf

',for both shrub utlllzatlon and pellet group data.

Analy51s of, varlance (factorlal des1gn) was used to

-

test hqpotheses of ungulate utlllzatlon Son clearcuts,' and

.1ncluded =a11 vor comblnatlons of the followlng varlable5°’

geographlc reglons, harassment, ,dlstance‘ from coverv and_

qngulate spec1es. The bas1c form of the analy51s of varlance

' ~table was,'wlth some varlatlon, set up as 111ustrated below..

Assoc1ated hypotheses tested for vthe main - effects and
‘1nteractlons are also,lndicated.; fh.‘ﬁ -

'1QﬂReglons'
’ -~no hypothe51s tested

2. Harassment

-no relationship exlsts- between haraSSment’ and o

total cutblock use for comblned unguWate use

. 3.‘Dlstance from cover

36

-distance  from . .covér :does not affeét cuthlock?“

utlllzatlon trends for comblned ungulate use

§

f.u;,5pec1es'
' ©=no hypothe51s tested

SQ'Reglons X Harassment

”f;“ e  -the effect™ of - harassment on: totalf’cutbloek°
: ' utilization for ‘combined ungU1ate -use is not -

; dlfferent by geographlc reglon

A



.37
4 - ) ) . ) ) : . o \
6. Regions x Distance from cover o : ‘
~-the effect of distance from ~cover on cutblock

utilization' trends for combined ungulate use is
not different by geographic region.

7. Regions x Species
' -no hYpothesis tested

8. Harassment b ¢ Dlstance from cover ’
‘ -harassment does not influence trends of cutblock
.utlllzatlon over distance ~fron cover_ for
combined. ungulate use - o
9, Harassment x Spec1es‘ ‘ o R
' _-the effect of harassment on total cutblock
: .- utilization does not dlffer for moose, deer “and
e elk ‘ '
10. Distance from cover x Spec1es ,
' -utilization trends over dlstance from cover do
‘not differ for moose, deer and elk
Analy51s of variance could not test the hypothesis of"
no effect by ‘harassment on dlstance from cover use’ trends"
for' 'ungulate spec;es con51dered 1nd1v1dually. .This
hypothe51s Qa~7,therefore- tested by chl-square analysrs,"
’ wherei observed use. over distance"'from cover for' each
haréssment' Categoryf‘was 'compared to.a-theoretical uniform
(ot ‘expected) use curve.
‘Chi-square “analysis wdS$ also ‘used to . test ~ for
. hypothésis of “even or"funiform ‘use on partial cuts where
. security cover was avallable.A‘AnaIYSisd procedures,_were‘
: "similar"to ‘the. above, except that contrasts 1n harassment'
' ~vere not deflned.
.'Multlple Cla551flcatlon Analys1s (MCA), an exten51on of -

the analy51s of varlance technlque (Andrews _t al. 1973),

vtwas used‘ to test for other 51gn1f1cant factors affectlng
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total cutblock 'ﬁtilization. ?rediétion of  cutblock
utilization was. . then based on significant cutblock

parameters, and expressed in the functional form of

utilization = f(predictors a,b,C...)



CHAPTER III

 RESULTS
 3e$u1ts a;§ p:ééenfed for aﬁaiyéis-éf variance of shrub
utiléiation} and-péllét group data for.cleéfcutS'ahd:pa:tiai
"éufs;vrgspécfiveiy,'and fufther_MCA analyéisféf péllefigrdup;”‘
' data. The.final-teghlts sgctidn‘presents.a - summary gof  the -
rangé. sgrvéyfufor :broﬁse'fséeqigs,. detétmiﬁatiéﬁi.of fo9d‘

preferences ahd'contribution'to'diet for: - individual browse

_.species. -

. 'UtiiiZat;gn'Pattefﬁs dn'giéarcutsff

';lfhe eiperimental'°de$ign -f5£» éﬁa1y§ié‘of'ﬁffligﬁtiéﬁ V
pattefnsA,wésv ba§éd;»'on' ;a "fé¢t§rial , désign:  iithoﬁ€
répliéation;"RepliCafibn:can bé'dispegsed Qiﬁﬂfwhen‘aylargé 
number.of facfbfs are involved ig“the‘analysis;'andutﬁere isf
'reason_to,beliéve"iﬁteractioné-iﬁleviﬁg 3 orf'hQﬁe, f§c£ots:
are uniﬁpoftantjlekperiméﬁ£ally”:}Fisber  1966), Thé'design'
.enabied';.la#ge_nﬁmbe; ofvfagtot ¢om2inationg to7“be ‘té§?ed
simﬁltanébﬁsly 'Vith&gt *enlérginéA‘the:'experimenf; :Higherf
" order iﬁtéraétionékiere uéedfas an ésfiﬁg;e of érfbt;/‘Vhefey?
" the aﬁparen£ effects are:aséﬁméd]due'priﬁcipéliyifo;érrdr;x 
}#§3v >~Thé factOriai Adesiéh invblie;  céteg6rizati;h of the
'ﬁepéhdent :variablév‘data‘ BASé_ bi, eaqﬂ‘fiéémbinaiién ?fgf'
' *indepéﬁdehﬁ Qa:iabieé'?-(héiﬁi.effecféx;'_Beéaﬁsé:wof.fihé;

e B N g o e
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limitations‘ imposed :by reduced plot_ representation .at'
- . ' r o o | :
successive greater distances from' cover,, analysis :of
w% variance was conducted by:'two‘ dlfferent .SChemes whichr

uemphasized the varlables of geographlc reglons and dlstance

from cover, respectlvely.'

Inltlal analy51s 1ncluded reglons as a ma1n effect wlth

’ ‘reduced dlstance from cover categorles,, Subsequent de51gns-7j'e

'5‘Here B based 'oh,' comblned prot data’ '( geographlcf"'

‘-

r*dlfferentlatlon) whlch permltted extension of dlstancei from .
cover categorles. Chl-square analy51s was also conducted tof'
fcontrast cutblock Iutlllzatlon": patternsr by harassment

category for ungulate spec1es con51dered 1nd1v1dua11y.

;Analy51s of Pelléet Group Data oL
Wlth Reglonal D1fferent1 t;on _' ey fj/ T

S

vFO“r . main - effects  were tested 'inf thlS designrbjgf

vharassment, ungulate species, .distance from cover ~and

‘reglons. Geograph1c-~regions oWere' included to, test ffOr"

1nteractlons 1nvolv1ng other 1ndependent varlables. Whlle_;'“f'

‘local reglona]@ populatlon dens1ty dlfferences can bef
_eXpected “the 1nf1uence of. other 1ndependent varlables :onj
“cutblock utlllzatlon is theoretlcally 1ndependent of reglon.t7

Dlstance' from cover :wasﬂ 11m1ted 'to '8 categorles,

dranglng from A chaln 1251de cover to 6 chalns ’from cover.

'3 “D1stances ,equal to or greater than 7 chalns were clumped 1n'

»the 6- chaln category to prov1de adequate plot representatlon'fu

. at thlS dlstance. Slmllarly, 2 harassment categorles yersus‘

e

L
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Y ,prov1ded better plot representatlon for the "main effects..

Hoderately hlgh and hlgh harassment cutblocks were ass1gned
the; hlgh hamassment category,iwlth 51mllar clumplng ofr

moderately Jow! and low harassment cutblocksm,,;'

The data base for. analy51s Hias pellet group plot_

Q»fstocklng percent, equlvalent to the number of pellet groups

“:per spec1es d1v1ded by the number of plots per//observatlon

//

cell (Table 6).,Thls 1ndex prov1ded a: comparatlve basis for

ana1y31s, and .could be dlrectlz//r/lated vto days use,_d.

'assumlng a. defecatlon rate per day, perlod of defe‘»tlon and

‘a“sampllng 1ntens1ty. Srnce a large number of cells had valuesV

: _ e
Ofm_3Q percemt' or. 1ess, the data base was transformed V1a

-;arcs1n square root prlor to analy51s.' -‘v'; j R

T

Inspectlon‘ of 'thep datav (Table 6): reveals a d15301nt

':-dlstrlbutlon of elk thh v1rtua11y ll> recorded act1v1ty]

occurrlng .in - the: Rocky-Clearwater Forest.; Geographlcaluli

_ populatlon den51ty varlatlon has been: the result of prev1ous'

'dlstrlbutlon ‘patterns,” as:'well “as restocklng

o

<,

’(Stelfox 196&) and”"is ‘generally 1ndependent of logglng‘"

patterns.‘Because of thlS varlatlon, elk data 'were,,omlttedr'

h from analyses wlth reglonal representatlon.'

Results of analysms of varlance 1nd1cated 51gn1flcanceb
for 51mple 1nteract10ns (harassment X spec1es and spec1es x
dlstance from"cover) and the ,maln effects of reglons;:di
dlstance from cover and spec1es (Table 7).- | B

leferences in cutblock utlllzatlonrwere .apparent for<

moose and deer (Flgure u). MooSe utlllzatlon over dlstance

S

B 3 -
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Source of Variation.  Df =~ .SS ~Ms P
' Regions 2 1009.82 504.91° -24,34b
Harassment: 1 2.8 2.14 - - L1
Distance From Cover 7 Y 1111.00 . 158,71 7.65b
. Species 1 145,09 - 145,09 7.00a
'Regions x Har. , _ 2 .8B.43 . 44,22 2.13
~ Regions x,Dist. . 14 428,09  30.58 - “1.47
‘Regions x Species S 27 0 7.125.15 63.08. 3.04
'Har. x Dist. c 7 . 235.42 - 7 33,€3 1.62
Har.. x Species- - 1 527,34 - 527.34 . 25.43b
- Dist. x Species T 330.01 47,18 . 2.27a
Error . - : 51 1058 00 - - 20.74 - : '
Total o 95 - 5061.51 - ’

Table 7: Ana1y51s of variance of pellet group ‘data “with
regional - - differentiation, F values followed by .

n ta' are significant at “P <.05: ,%' values . °

follovwed - by a 'b' ‘are highly‘signifioant (P o

¢

-

from cover was generally more unlform versus deer. For the

©

latter spec1es,< hlgh rlpheral use as 1nd1cated by pellet
, "PQ .

group counts decllned ‘to essentlally no use beyondg the. 64r
o DY : _ , o B
chaln category. : L ﬁ;? .v'f" - ' .,i o - o

S

Response“to,_harassment vas, also dlfferent by spec1es'

(Flgure 5). Moose utlllzatlon of cutblocks was, as expected,e
: 3
, markedly hlgher in low’ harassment ‘areas. Deer, however, .

. . <
& - ot

_reversed, thlS‘. pattern_w'for’»the de51gnated harassment'
‘_categorles Hltb a hlgher leve]‘ of ﬁse, recorded fo hlgh{wV
harassment cutblocks.

/

SLgn;flcant_ rec- nal varlatlons in ungulate den51t1es

‘were apparent for m..se and deer,_ Houever"(none of ‘the ..~
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Flgure 5 Mqose and deer densaty response to harassment. leferences in .
,‘ specles reSponse to harassment are h|gh|y sugmflcant {p< 0.01) -
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@ - R
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.

. simplée  interactions -involving .region's ' were significant,

f.ihplYing’é uniform 'effecf ‘ of " the i independentf ia:iables'

Aihfﬁugbout]the study area.

ﬂlois}%nce from cover  gS‘;a :main*5effé?£,.iés- highly .

. - - b . . Lol \ ' T, . Lo . ;,g.::.,- :
,signlfigant,‘ even with reduced distance - -from Gover

"

L B - L ' ."-- . ‘ ., - | n
'categories. The utilization curve (Figure 6)’, representing

moose and deery indicates a near-linear .decline . over the

thle‘fange ofﬁhistanée’Catégories.(dp to 6-cHains).
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Figure 6:

Distance from Cover (Chains,) )

¥ .

Generallzed response curve over dustance from cover representln

‘moose and deer. The mam effect of d|stance from cover is highly,
sngmf;cant (p<0.01) - - e \

|-
,K\

1. o0 v 2 37 4

wn
SO
+ .

e




Analysis'of Shrub gtilization Data -~
- With Regional Différentiation

“Ahalysis' was. conductedw by faCtoriai desigh’wifhour
;réplicariohf for three 1ndependent ..variables:b"regiohs; 
hi’as%ment ~and dlstance from .cover,-“}becahse. shrub‘
i&ti@lzatlon was not- deflnable ‘by _unghlate» species, tiﬁy
latter asas main effect could not be tesﬁed, : ,}'[ ‘w

oIt should be noted that shrub utiiiZafion analysis is .
hot directly-comparable to‘wpellet~ grouo -anaiYsis.' Browse
;dutlllzatlon by elk was 1mp11c1tly 1ncluded 1g/the data base.,
S vin.‘add;tlon,‘ utlllzatlon‘ of shrubs is also a- functlon @f
eirange _characterlstlcs, for' example,. dlstrlbutlon,
'avallablllty and palatablllty of browse spec1es. ﬁesults do;
'however,' serve - to corroborate trends establlshed by pelleta
‘group counts., : |
Utlllzatlon factors (Aldous 19&4) were useddas the dataw;;
base for analy51s of varlance. For- each dlstance 'catecory,'

calculat;oh of‘shrub utlllzatlon factors was as follows:w

a%_ealculatlon of tbe average den51ty of each browse L

0’%>% : spec1es(1) C - L . .

' shmfdensity of species/(i) -

‘

~ ‘no. plots in distance category
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R . - . ) . ) o :
o

b calculatlon of the average degree of brows1ngl of
: - each browse spec1es(1) o

asum;brOWSingjperCents of_speCies(i)'

no. plots species(i) occurrevﬁﬁn,
o o e

Ao

N

utlllzatlon factor for spec1es(1)

¥
K]

-=average density(i) 'x average degree”brovsing(i)

-

d. utilization factor for afdiStancegcategory

=sum .utilization factors species((i),i=1,n)

4 h‘The procedureiaccounts for'both'broﬁsing5preference and
‘_relatlve ~abundance :.of " shrubs. A ‘modification oOf the
procedure .reported"by Aldous (19Qdy',is-‘caICulation'hof-f’

“,utilizatiOn factors for . distance from cover' categorles"

S HRERE

wlthln harassment and reglonal categorles (Table 8).

\

Analy515uresu1ts revealed=a 31gn1f1cant 1nteraction-for
R < . ‘ A

»hreglons X harassment (Table 9) 3 an»apparéntjcontradiction of

prevrous pellet group analy51s;1dInspection gofigthe data
' (Table»e)'gsuggests that shrub 'utiiizationf in ,the\ hlghl
iharassmeht';category of' the Whltecourt Forest caused the

'apparent anomaly.»HeaV1est brow51ng occurred at or near ,the

':cutblock perlphery where the potentlal 1mpact of harassmentj;;

iszmltlgatedf_lnten51ty of‘use may be ’ ﬂattrlbutable 'to,f

:relatitelj7 high _density'gofhbdser' in~,the‘area (Table é);

core

:I_Average brows1ng percent for each spec1es was taken at the:" -

'?;mldp01nt of recorded brow51ng percent categorles.
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0, Distahcg o 'Harassment Category
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‘Source of Variation - DEf  SS  . MS , - F
‘Regions 2 21404.23 10702.12. 5.17a -
 Harassment 1 ©3222.93( . 3222.93 . 1.56
Di'stance FromgdCover 7 42068, 4! 6009.78 -~ 2.90a - .
_‘Regxons x H A 2 - - U45153,52\ 22576.7€6 ~ 10.91b
_Regions 'x Dls‘t.gD 4 2  1633.39 <1 '
i 7 . AN :

Har. x Dlst. R o
 Error. ¢ 'fk

Tota;&

1779.48 <1

Table 9: Ana1y51s of variance of shrub utilization data

with. reglon j @ifferentiation. F values followed -

by an 'a' are significant at P <.05, and values
»folowed by a 'b' ‘are -highly 51gn1f1cant (P <.O1)

9

Previous -analysis also indicated that deer ‘were - not..

o adversely affected by harassment.

i Dlstance from_ ¢cover as a maln effect was s1gn1f1cant,
establlshed by pellet ‘group vanalys;s; Shrubfutilization
'peakediwlthln qutblock edges 'andfbgenerally declineaf_uith

increasing’'distarnce from cover.

.wlth the utlllzatlon curve (Flgure 7) corroboratlng:'trends g
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.
4,



53

Analysis of Combined Pellet Group Data

,F&ctofi%énanélysis of.variance fqéuéed'atFéntiphzon‘the,.
independent Lﬁapiablé of:diétanCe fromaédvet,by‘gfteﬂsion bf
diStahceﬂ'cdtégdries;b Clumping ,of = plot dafé Yieldea 9
cétégbrieé, _repreéenting ‘a ﬁaximﬁﬁ_ définea disfénce'ole.
chains_from_dover.' o = | |
| 'Thg‘dafé'baée waé,'as ptevid#ély,jpelle£~gfoup s%?bking;i
 _peréent,.reca1601atéd by,diétdﬁté‘from“coyér'and~ harassment;‘
‘  ¢ategory for' ung@lateispécie% (Tablé 19). Since.the_efféct

of regions was ‘eliminated, elk# data were :iﬁciuded; fbr"'

“ . . g s'
: _ Harassment Category and Species. - - A
Distance  — : — : — ‘
" Prom ~ . . . ~Moose "\ ‘Deerr - - '~ Elk
Cover ™® ———— : - - —
g t ' ﬁP“ High "Low ~ High Low. . High
-1 Y 9.8 10.7 £.0 20,2 4,9 T4, 8
0 . 13.7. » 8.6 4.3 13,8 . 6.5 13. 2"
1 13,7 8.2 5.6 . 9.0 6.0 - 6.9
2 7.3 6.5 4.2 Ba2. 7 7 U.6 8.2
3. 8.4 5.3 . . 4.4 4,5 .53 7.3
y S 7.6 3.5 3.4 5.6 4,2 8.4
5 L . T.6 1.6 L Te 37 S €e2 . 2.5 4.7
6~7 12,2 1.8 .~ 0.0 0.6 0.9 4.8
8+ . 14,3 3.1 . 0.0. 0.0 0.0 1.0

‘Table 10: Pellet group stocking perCeﬁtS for - combined |
- plot data R - ) S
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and1y51s. Percent values were agaln tr&nsformed--by arcsin
LA L :

square root prior to- analy51s. B

' Results ~of data analy51s werev parallél'to'previous

: pellet group analysis 1n that the 1nterac+ions 1nvolv1ng'

N

L0,

Source of Variation  Df ' 'Ss MS S F
Harassment g -1 16,47, " 16,47 2,10 -
Distance From Cover '8 771,10 96.39 . 12,290
Species : o2 186,95 - 93,47 11.92b "
Har. x Dist. | 56. 21 - 7.03 1,12
Har. x Species 2 324,20 162,10 - . 20.67b
Dist. x Species 16 363,56 22,72 . 2.90a
Error’ . ‘ 167 125.50 T.84 0 o
Total . - - 53 1843.99 . e -

L]
v

Tablez11:‘Analysis of nvarlance of COmbined pellet group
: : data. 'F values -followed by - an ‘a' . -are’

" significant at P .<,05 and values followed, by a
'b' are hlghly 31gn1f1cant (P <. 01)

S o NS e

PN L5

utékmﬁgtlon trends were pronounced for moose versus deer and'

deer, and elk;

gt et

i;\\l\\\aEEiZity of the former spec1es peaked 1n51de cover while elk

L

use;was maxamum ‘at the edge.

Agaln,_ no

‘ pattern .loﬁ"'éutb:oqs*Jut;l;zation@itrends‘sbyifharassmentg

LI

//1
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spec1es were 51gn1f1cant (Table 11). leferences 1n cutblocku

l yas, comparable beyond cutblock edges,f

51gn1f1cant deviation_ vas found in  the

S

o elk at greater dlstances from_ cover‘l(Flgure-'B); Although,'*“
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Flgui'e 8: Moose deer and elk actwnty over distance from cover, The graph
: .. represents combined plot data and differences i in use curves by
AT specles are hlghly s:gmflcant (p < 0 01) :
SRy
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category. IndiVidual"species Variation by dlstance
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v‘effect (harassment X! dlstance from cover). <
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fromo

.cover (Figure'_H and 8) tended to depress the 1nteractlon

Moose;_and_ deer' response to harassment»V(?igure 9)

- confirmed prev1ously establlshed trends for these sp

Elk response vas 51m11ar to deer in. that a hlgher degr
act1v1ty vas recorded on hlgh harassment cutblocks.‘

Dlstance from' cover - as -a ,maln effect as*

_,51gn1f1cant.,Except for wlthln -cover utlllzatlon, the

111ustrates a near—llnear decllne ylth 1ncreased di

- n ’

jfrom cover‘(Figure 10). ' ed»_. o o

2]

ec1es.

ee of

hlghlyr

‘cur ve

;o
stance. -



Pel‘_l‘et Group Stocking Percent

3

10

‘Low _,;'Hig'h' . Low nghv Low  High

1

Harassment Category

Frgu re 9: Specues densrty response to harassment The graph represents
combined plot data and differences in species response to
harassment are hlghly sngmflcant (p < 0.01)

‘7

57



~e

“Pellet Group-StockingiPercveht o
I..

L |

vl

© 58

(

2.3 4

Dtstance from Cover (Chams)

vé
ll
1

1
/

/
f

anure 10 Generahzed response curve over dlstance from cover representmg

‘moose, deer -and elk. The main effect of dlstance from cover is

hlghly mgprflcant (p<0. 01)
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Analy51s of Relatlve Use Comblned
Pellet Group Data.
_ R o . : :
The concept of relative use was 1ntroduced into the
analy51s to assess 1ntraspec1f1c dlfferences in use - patterns
< A

[due to harassment. Local diffegences in populatlon den51t1es"

and 1nd1v1dual varlatlon by %peq1es in cutblock use- masked

"
1}

'effects attrlbutable to- haras\gent.
Relatlve use values ‘for' dlstance categories vere
calculated for each comblnatlon of harassment category and

ungulaté spec1es by the follov1ng method:

Relatlve:mse percent'for-distahce(i)}
pellet group stocking percent‘for distance(i)

h ‘sum stocking percent (distance(i),i=1,n) A

y . -
w

.Utilizatioh .data vwas therefore stahdardizedr on_.;a
percent';basis,'bmlth total luse ”for"eachi'COmhinatiohxof
ungulate speciesvahdp‘harassment category 'eéuated 'to _TO(

‘Percent;.. ﬁelatime .use :harassmemtv‘contrasfs,Avere ‘then
analyzed by the chl—sqmare statlstlc hased oﬁi procedmres
reported by Neu et al (197&).; | | |

The! null hypothesis states nofdifference in expected

use oCcurs from observed use over, dlstance from cover.‘?or‘9<

dlstance categorles, expected or unlform becomes 100 percent'

d1v1ded by 9 dlstance categorles, ;or_ 11;ﬁ .percent pervj
'dlstance catqgory (Table 12). - - ‘¢
. j : _

- R ) . = R
Relative use. trends -for 'moose 'in low -harassment

)

ﬁ_»cmtblockspdib not deviate' significantly from uniform, or:

[{,,
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‘ Distance . Expected Observed Relative Use
- Species ‘From .,  Relative by Harassment Category.
‘ ‘ Cover “ Use(T) — - — ———————
e Low (0-T)2/T “High (0-T)2/T "
. ‘Moose -1 11 1o 4 Louu 21.7  10.122
1 11,1 4,50 1,087 166 ,2 725
2 11..1 Te7 - 1.00417 . 1‘3,2 - 3.973 -
P 4. L1101 8.0  .B6€ 7.1 1841
- 5 11.1 ‘8,0 .+ 866 3.2 5.622
C6=7 3 1.1 12.9 6292 . - 3.6 .5.,068
8+ 1.1 1501 1,681 6.3 #» 2.076
= . o chiz=  7.07 . chiz= 34.61a
Deer -1 11,1 20,5 7.96 29.7 .31.168"
-0 o111 Ww.7 . 1.67 '20.3 . 7.625
N 11.1 19..2 5.911 . 13,2 .397
- 2 1.1 8.8 981 12.0  .073
3 1171 1501 MLsuer 6.6  1.828
4 . N PO 11. € «022 8..2 .758
5 . 11. 1 Cd.b 4,040 9.1 . «360
6-7 11,1 0.0 11,100 0.9 9.373.
84+ - 1.1 yo.o’ 11_199 0.0 -11.100
_ L -:  Chi2 uu.esa'~"ﬁfChiz=*62.67a'
Elk -1 IR TR N VI S 7%8-431f ‘8.1 .811
T 11017 ‘518."” 5,068 22,3 11,301
B 1.1 7VZ 33352 0 7 11,60 .022
2. S 11310 13,20 10397 L 13,8 .657
3 11,7 0152 :’1;5¢ux'} 12,3 .130 -
A 1171 e12 0 o73>,, 1.2 .866
s 1103 % 27,2, 01,370 7.9 .922 .
6-7 11.15“, P26 6 509 ;841 .811
- T 110 10.0° 11_1ggg : .7 1.960
: 5 f'w;;wChl?? 30.18a Chiz= 23 usav :
E ‘»’.J*»-e | \ .
'Table‘42§_chi-squéfe analysis df relatlve “use'_péiiét‘
. _-group  data’ by - harassment ‘category for
- clearcufs., Chiz values folloWed__by an 'a'
- deviate 51gn1f1cantly (P <.01), from expected .
_use - S . ' L
EY . /_\
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'expected use (Flgure 11) . in contrast, use curves 1n high .
harassment cutblocks de71ated 51gn1f1cantly from unlform useJ
over dlstance from cover. Relative use declined in ,a‘ near-vt
llnear fashlon 'and was below expected beyond 3 chains from
- cover. - | |

Rehbtlve use for deer vas 51gn1f1cant1y dlfferent from
.the unlform use curve for both harassment categorles (Flgurea

12). dL harassment utlllzatlon ‘was somewhat more‘stable,

jan?a}'f;;ab.?_,v?average-to 4 'chains"'from cover. . Although both

o

‘?“uSe ’curves were s1mllar 1n shape, the major p01ntg

'of‘difference was 1n51de cover where a  higher percent of
) _ v
‘hlgh harassment utlllzatlon occurred.

Relatlve, use patterns for. elk weriﬁgarallel to - deer 1n‘

’

'that both curves were 51gn1f1cant1y dlfferent from unlformy\

-puse' (Flgure. 13). Whlle elk utlllzatlon for: both harassment

-categorles was. below expected beyond u chalns'-from ‘cover,

the 1ow harassment _uSe' curve' tended to be somewhat mqre

stable versus 1ts hlgh harassment counterpart. o
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20F.  \ High Harassment -
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: >Distarice v'from. vaet:(Chaihs-)-

Flgure 11: Moose relatlve use contrasts by harasSment category Low harassment
use does not deviate significantly from.uniform or expected use. Hngh
: harassment use is sngmflcantly dlfferent (p-<0.01)
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'-RHigh,Harass‘ng;ﬁdt’ : P s

24
. ‘20. _‘v .

16

12 *Uniform
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" Relative Use Percent

| Di_étéu_tiéé A'fr"om. Cover (Chains)

| F|gu‘re 12 Deer relatlve use contrasts: by harassment category Both curves dev:ate
: v sngmflcantly from umform or expected use. (p < 0. 01)
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"1 Figure 13:. Elk relative use cor'ltr_a/sts;vb:y harassment category. Both curves deviate A
' : s -sig_niﬁc_ant!y from uniform or expected use (p < 0.01) .
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Analysis of Relative Use

Shrub Utilization Data - v'.r T o

o

A s S

The data base for calculation'of relatlve» use valuesqi

’

was shrub utlllzatlon factors, delaneated by harassment and"

X

‘.fdlstance from cover categorles (Table 13). °xpected use was.

.fagaln 11 1 percent, based on 9 dlstance categorles. For each'

',harassment category,_ relatlve_ uSe;” values jwere: then

calculated 7by. the, pérdent~of'total shrub-ut;lization that.

noccurred'in'each-distance-category.;Note,thatfderiVed values

represented:elki‘as"ve11'as?deer and, moose .utilization.

o -

The relatlve use curve for - IQV,*harassment ' Was - not

’signlflcantly 'dlfferent from'fexpected use (Flgure 1&) In

-contrast, hlgh harassment use was »Slgn;flcantly dlﬁferent,

. .resultlng ' Ln'; the vrejectlon of the null ‘hypothesis.

;leferences in the two curves are partlcularly .evident' for

wlthln cover utlllzatlon, where hlgh harassment uSe was

vapprox1mately twlce that of the low harassment category. :
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\
nt Distance Shrub Use’ .~ Relative Use
' From  Factors —— : —
%, Cover - ' Observed Expected (T) (0-T)2/T
-1 107.3 15,6 11,1 1.814
0’ 97.6 - . .2 T 11,1 . .859
1 . 83.3 . 12.1 0 11 - .088
2 80.4 o M.7 0 11,1 L0331
3 - 87.1 12.7 1.1 .227 .
u 42,8 6.2 1101 2,171
. 5 . 59,0 - . 8.6 11,1 . .568
: 6-7" - 29.6 4,3 1.1 4.175.
e - 8+ 100.6 14,6 1.t 1,096
~Chiz2= 11.03
High -1 154,48 . 30.5 1.1 . .33.906
o, 0 - 24,2 - 28,5 11,1 16,177
‘ 1 65.2  12.9 Co11ar e .292
2 34.9 6.9 7 11,1 1.589 -
2. 34,7 6.9 - 11,1 1,589
b 37.5 BN PL TR I P B 1.233
N 5 45,4 - 9.0 REFE ‘.397;._
67 bo2: 0.8 11,1 . 9.558
8+ 5.7 1.1 1.1 9.009
- Chi2= 73.75a

‘fTablé'13: Chi-square . analysis of rélétive use- . shrub -

utilization. data by harassment category for

‘clearcuts. Chi2 values followed by an' ‘a' are -
hlghly 51gn1f1cant (p <. 01)-- ' : :
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o

Dlstance from Cover (Chalns) |

. Flgure 14: Shrub relatlve use contrasts by harassment'category High harassment
‘utilization deviates s:gmflcantly (p<0.01) from uniform or. expected -
. use. Low harassment use is not 5|gn|f|cantly dlfferent from expected
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. Utilization Patterns on Partial Cuts‘

Analysis ofcﬁelative USeﬂPeilet"
_Group‘Data for Partial‘Cuts
1 Relatiue;use ua\uest wereb deriued aﬁron'.peiiet groupd
Stocking bpercents,- ,caléulated< by distancea from-:couer
category'fori conbined ‘partial jcut' data. Seven .diStance‘
'vcategoriesH.wefe ‘designated,. representlng a.maiimun:of.15'
cnains‘from cover (Tabletqu;“ |
“Chi-sqnare? a#alysis'of partiailcutudatavuasfsinilar to.
.-PreVious reiativet.use"analysis;l;youeuer(:-COntrasts ~din

harassment uere Dot definable..Thefnull hypothesis states

.
- ~ -

‘that observed;use does = not deviated'from;juniform -usei’on:
'nrpartialn.cuts{.vBased on 7»distance categories,'eipected use
-becomes/1u N percent of total use per dlstance category.o
Use curves for deer_‘and “moose .did’A not ; dev1atef-
significantly_ from expected use in ﬁccordance wr%h the null
hypothesis:(Figure 15), Deer act1v1ty dld however, peak atd_:'

"3 the periphery of cut areas. Moose utlllzatlon max1mlzed at
2~ 3 chalns and was relatlvely even beyond thls p01ntt
In contrast to the above trends, elk relatlve;buse_ was
"restrlcted exc1u31vely ,.to:‘vperlpheral v'areas':andf"was
‘_signlflcantly dlfferent fromd eXpected.f or »uniforn :duse;
dApproxlmately 75 percent of observed elk act1v1ty occurred
gin' the firstv dlstance category, nand decllned | sharply'

dtbereafter. No elk pellet groups were found beyond the thlrdf

'idlstance category (u-s chalns).,



RSt e R

ceaiini M

' . Distance Stocking - Relative Use = °
 Species . From ~ Percent ———— — —
: Cover o -~ " Observed" Expected(T).

Moose  ‘up to 1
‘ o a3
: ’4-6; .
S 7-9
10-12 °
S 13-16
17+

AN dUOO U
s 8. s 8 8 8

TONouNoY

‘Deer  u 23,6 1.3 . . 5,99

8.U% 18,3 . 2,451

—

~

]

Vo
22NN W
l‘l.li_.

LN e O - O]

1,3 0 0 234,400

N~

SooowoN-

L . L 1=9
S 10-12
' . 13=-16 .
ST+

14,3 18,300

OO0 W
s 3.8 8 &

T oocoo Wy,
e 0 8 v e & »
oo OUNN.

A

f}Tablefﬁqé.Chi—SQuaré'ranalysis- of- relative use. pellet
' - group data for .partial cuts.  Chi2z values '
. followed by an fa'. aré‘,highly,‘signiﬁicant

(P< .07)

e
i

©11.9. 0 18,3 403
. 20637 8,30 e 2,517 0
16,3 1,3 - .. 04000
o117 18,3 S L0730
14,9, . w3 . 025
1452 . 1403 . 001
12.8 14,3 7 0 0,157

.4 . chi2= 3,58 -
13.1 .3 7,099
15,27 . 14,3 . 7,054
15.6 . 16,30 188
15.1 . 1.3, - .042.
9.1 T T, 3 - 1.888
| Chiz=  10.66
.3 2,830
4,3 o 342300
4.3 14,300
14,3 14,300
co8.3 0 18,300

‘ Chié?‘291726a” ‘

LR R gt
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anure 15 Pantlal cut relatnve use contrasts by specnes Elk relatlve use devnates

sggnlflcantly (p < 0.01) from uniform or expected usae. Moose and L
.. deer curves are: not sngmﬂcantly dlfferent S
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Analy51s of Relat1Ve Use Shrub Utlllzatlon
Data for&Partlal Cuts
. R -
Relatlve use values were derived from shrub utlllzatlon

factors, dellneated by dlstance Jfrom cover categorles."

Ana1y51s was paraElel to pellot .group data anaiysisb for

_‘.partlal _cuts, wlth the. exceptlon of no dlfferentlatlon by

ungulate spe01es (Table 15). The hypothe51s of no dev1atlon

:"in7 observed use from expected use was tested for comblned

. donformed to the null hypothes1s, wlth utlllzatlon generally:

.o

@

"

partlal cut shrub utlllzatlon data, as well as for_%ﬁartlal

~ § o .
cuts coﬁﬁgdered 1nd1v1dua11y. S

PR

» The relatlve_'use curve for” comblned partlal cut data‘f

s

,

unlform over the de51gnated dlstance categorles (Flgure 16)..

R

Alth@ugh general dxfferences ‘are ev1dent »among utllizatlon”‘

I3

curwes by reglon,‘no 51gnlf1cant dev1at10n from unlform use

v

occurred (Flgure 17). 'f,j;‘j, 'f f‘»v : o - I.L

HS



, _ Distance : . Relat179 Use
Partial = -From  Utilization -
Cut. . Cover - . Factor Obsg%ved Expected(T)

-T2/

. G5 512 up to 17~ 120.8 | 17.7 1403 . .808 -
o 2-3 96,9 14,2, . 4.3 . . .001
4-6 89.2 ©  13.1 1.3 o 101
7-9 1.9 20.8 14,3 2.954 .
10-12 ©108.9 . 16.0 .3 .202
13-16 - 79.0 11.6 18,3 - .510
17+ 46,2 6.8 . 14,3 3,934

Chi2= 8,51

. G7 LA up to 1°  93.6 22.1 18,3 .- 4,254
oL 2-3 0 5640 13,2 8.3 . -.085
SRR A g1, . Mo.s 0 1u.3 1,416

N T7-9 50,4 11,9 1.3 L603
7 10-12 65.8 ~, . 15.5 " 10,3 .101

. 13-16 6947 16.5 - 14,3  .338

17% . u46.1 - 10.9 4.3 .808

cc .t chiz= .m0

"'R9 L3 ‘yup to T CATL.60 T 18,9 0 T 8.3 0,025
T 2=3 20,5 . .17.3° . 14,3 «629
Y uw=-6 . 20.5 7.3 14,3 ¢ 629
oo T=9 T ~{8.9 ' a5.9 1,3 0 L179

S 10-12 0 o603 12,0 0 T 1.3 .370

13-16° 9.9 - . 8.3 14,3 2,517 -

o7 18,9 6.2 8.3 - jj?l.'L
LEL e . Ch12 4,85 -

5. Combined up to.1 "~ . 36.7 1§ 10 w3 101
" plot - 2-3 - u7.2 . Y6.9 ‘T4, 3. L4737
-Data. . U4-6 2,1 :',15_1 o lu, 3 r 045

- 7-9 ., 32.4 1.6 18037 0 0510,

10-12 - 44,3 S15.90 L 18.3 0 LY19 .
13=16- - 32,7 11,7 0 w3 0 L3
AT Cou3e9 15 o _JJ“ 3: "%-f L1870

Chlz— 1. 92J7

SN “rable 15-'Ch1-square' analy51s of »relatlve use shrub
S o  uatiliZation data " for partial cuts. A1l Ch12
T gvalues are - not 51gn1f1cant (P <. 05)
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- Figure 16: Sbrqb,-i'_elativ_e.dsé curve for combined partial cut areds, Shr o g T
. utilization does not_.deviate s'ig’nific_antly from unifdrm or expected use :. . ' 7
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Flgure 17 Shrub relatlve use curves by partlal cut area. All curves do not :
dewate S|gn|f|cantly~ from umform or expected use
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“.among predlctor varlables must. be 1dent1f1ed and ellmlnated

. L]
v

v
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Hodels‘of.Cutblock Dtilization.

Multlple C1ass1f1cat10n ' AnalYSis ‘ (MCA) was the

technlque used for model formulatlon. komplete descrlptlon

¥
of MCA 1s glven by Andrews et al. (1973), and only a cursory

rev1ew is presented here.
i

r : '
Thls computer-based technlque 1s essentlally multlple

regre551on u51ng dummy variables, and is van' exten51on of

analysis of-'varlance. An advantage of MCA over ana1y51s¢of

pattern‘-of relatlonshlp »of a predlctor to the dependent”

varlably is 1ndlcated However, any 51gn1f1cant 1nteractlon5'

-y" v - i
}

o pr10r:to.ana1y51s.g . R .‘:f D :":'”'-',-y\

.Tﬁ”'categorlzatlon wlthout ‘ranklng-y forf_example,, topograpthi

PR

. o ol /‘,3- « oS .
a requlre\ment. o e ‘. Ve

AN

Otner 'adyantages:,of ﬁCAﬁinb1ude_the abiiity.to hand1e7

A Variance‘is-that, for 2 or more - 1nterre1ated faCtOISf' the]",

non-llnear relationshipsf, Tcorrelated - predlctors w,'and“

v

predlctors on a - nomlnal scale. Eh 1atter 1nvolves,

-

ACIass descrlptlon.-d’ . '"lliu T

Assumptlons regardlng the scallng of predlctors, or the

form of relatlonshlp of predlctor varlabh.s to the dependent“

' | A

varlable, are not regulred Categorlzatlon of the data base -

X \

flnto exhaustlve and mutually-exc1u51ve classes 1s, hoyever, |

L

Lo : S e P , s

PN
;

s results’ presented 1i thd program output. The adjustments

Adgustments for 1ntercorre1atlons among predlctors are’

‘ o - S
made durlng analy51s, and both ad]usted and unadju\ted L

ey
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esSentially correct»forJlnon—orthogonalities‘,uith adjusted -
. . == e

means representing’ multlple regression estimates of wHat_

mean vaIues would have been if the analy51s vas. conducted on’

Phe 3

a s1m11ar but dlfferent data set. Large dlfferences in’ these”
values make 1nferences beyond the data set questlonable.,

The major 11m1tatlon of MCA in model formulatlon‘fisb

related to theoretlcal 1mpllcations"dealing{ with sample ‘~f

. Size. Because of the 1arge number 'of degrees ffifreedbmﬁ

:‘” assocrated w;th analy51s, categorles of predlctors requlre ‘a

© »

.‘vrelhtlvely large:::number - of casos' (observatlons) for

',.'reasonably stable estlmates of means.-Futhermore, the numberﬂ

of cases shouﬁh be sf“:‘ 3§;a11y ,greater' than degrees, of

’”;freedom. A general gu dxlne adhered to -in model formulatlon»wi

BN

dwas‘ithat thef-number dof‘ categorles across. all predlctorsf

P
o

tapproxlmately equaled: 10 percent of n observatlons.'
The 1np$§§data con51sted of dependent’ and 1ndependent_

“varlable categorlzatlons of 57 1nd1v1dua1 cutblocks, Based’"

Y

“on the 11m1tat10ns 1mposed by sample 51ze,f thez number:_of_

.,.

;predlc{ors for each .MCA test mas; limlted to 3,'w1th a:

Loy

'»ﬁmax1mum cf 4 categorles or subgroups per predlctor. h” total_

.

rof 12' predlctorS‘ uere tested by MCA, descrlblng habltatd
.dlver51ty 1nd1ces, forage characterlstlcs,. covat, .‘earf-oﬁf-

: ut, 1te treatment and harassment (Table 16). /ﬁ’

The best set of predictors for the dependent variahie;.

:was chosen on the basis of multlple correlatlon coeff1c1entsf

. @ -

1R2) 'thej predlctlveﬁ power of the model AddltlonaILfﬁ: L

RN

"‘:predlctor varlables\were e%aluated oh an 1nd1v1dua1 ba51s bfﬁfd;yif



'~4'werec descrlbed by

7

. q‘

v

.cHabltat Dlver51ty IndlceS"
Cutblock size = - - '
Edge/unit area. =
Topography e '“
Intersper51on of cutblocks

_Harassment
N Sltevtreatmeht'ﬂ-

Year.of cut. .

. .Q-

Density of grasses

Forage Variables:

Density of forbs

Total density of shrubs.
Average height of shrubs

';Densityvof browsing shrubs '

Cover: : : : .
Species comp051t10n, den51ty__'

and helght ‘of. cover

.'v'Tab1e~16¥ List .of

predlctor varlables tested by MCA for .

moose and deer utlllzatlon of cutblocks

3‘substitution into thé?best model

2 predictors tested.

'1n explalnlng the varlance of ‘the

'However, the"-majority' of

proved 1n51gn1f1cant or of llmlted value

dependent _varaable_'wrth

wfonly'6 used 1n model development.~

AN

Jsuggested by the data,

;_restrlctlons 1mposed by sample 51ze. thle 1t wasa

1nterpretat10n of;

Data subclasses were determlned by natural grouplngs as,. -

§

Aresults 'ahd

p0551ble'

PR

:to obtaln dlfferent results by manlpulatlng data categorles,

.fthe f1na1 subgroupS;

generally prov1ded the bgst 'flt' for'_;'v

l'the varlatlon of the dependent varlable (Wable 17)..r

! The dependent

subclasses"of pelletlngroup

varlables of moose and deer utlllzatlon‘

s*ocklng

,eapercent, calculated for each ci}plock (Table 17). Elk - data»

'were not 1ncorporated 1nto a model

) PR

w.  ioa i s
' LR P

because of lthe skewedg:

'tﬂdgquraphlc dlstrlhut{on of the spec1es in the study area.f;

[



Dependent var1ab1es~"'f\, . U,,ﬁﬂé

Inaependentlvariables'v;
b g

o Class

_),

Class ,Class lelts

0%. » -
up to 5% ¢
- 10% '
11.- 15%

SR PR

'15.

8.

N

Cutblock 51ze P
Class.

1. X .O -
2. 41 - 80 24
R
beck'Dispersion'Index
Chains
up to 20
21 = 60

“‘- %

160 .

1.
‘2.
4o H”e -

2
3.

Slte Trea tment

'Class Descrlptlon ¥
No treatment'
-«scar;fled,.or
‘burned :and
~scarified—

1.
2.

1.

Class

. -:6'-" '
. 3:7.

' - ' . f,_'-' va‘.ﬁ

Class
1.
’ ' ' 4,

. Class

4.

'*',f16 -

‘Topography

Stocking Percent (moose and deer)

Class lelts'

20% .
25%
"30%
50%

S21 -~
.26 =
31 ~
151%'+

Edge/unlt Area

_‘Chalns/acre"j'

.51 = 2,00 .
2.01 --2.50 -
5,51 3,00

3.0 1 +

‘Description

 Low _
. mod. Low
“mod. High

© High -

)

" Description |
»»Unaulatlﬁg
] Rolling -
'strongly: rolllng
,to h111y ‘

-

-

Of* ‘
variables
see .

DesCription
predictor
-variablesy
‘section) .

Table 17:

idép@ﬁdeﬁi
‘  (for
Measurement

"and
descrlptlon
of .

Harassment. . . = .

( ,'Q" .
1ndependent

of .
AVarlables_

Py



”'-predlcto ’

‘Model of Moose Utilization
' ’ o &
A

Theoretlcally, the utiiization model can take the form

of utlllzatlon = f(a ‘h,c), where the predictors a, b, and c

At L TN

are any comblnatlon of pthe' varlables tested (Table 16).

/} - ) . ry

However, only 3 »varlables contrlbuted to.- the 'predlctlve

LR

7power of the model- harassment, cutblock 51ze and dlsper51on N
:index.f',Con51dered‘ ,1nd1v1duaily,;f all .other predlctors )
'eXPlainéd,lésé;than' d%%?ercent Qf ﬁhe 'varlatlon of theiv‘
dependent‘ nariable (Eégﬁ).l of the predlctors 1n the model,;
-‘harassment“folloﬁed by‘gﬁkblock 51ze andi dlsper51onn 1ndex

T

proved to be the ranked order in terms of Etaz, with percent

values of 20.3, 19.'8 and 1’_3;-0, f‘:’feSpoctlvely (Table 18).

for 4u percent of the -

/(adjusted)

”Thed;formj f f' nships _getween dependent and
- independent Yariables. .can..be~'examined via' the means’of

Y

hfsu groups (Flgure 18). Moose utlllzatlon, ‘as .

v~d1f%erent1ated by harassment categorles, dlsplayed a near—
N v ’

:11near decrease in. stocklng percent ﬁ&om low to hlgh, wlth a“
range in mean values from 3;5?;to~ 12. . Iglth respect}'toj

'cutblock; slze,, peak utlllzatlon occurred in the 41~ 80 acrej‘
: . . . : RN

dClass,_:withv.sLightly ,Lower.Ause-,in ,larger blocks "and‘:

’ T e

-.,L R R .o 7
. -

1 Eta? 1s a correlatlon ratlo and 1ndlcates the proportlonH,
of . total :sum of - 'squares explalnable by a predictor. -
, Reference- Andrews, F.M., J.N. Morgan, J. A.-Sonqulst and L.

T Klem. 1973. Multiple. c1a551f1cat10n analysis. “Institute for .
: w,Soc:.al Research,‘Unlv. Mlchlgan,,knn Arbor, Mlch. 105 ppe . N
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oy
S

MCA Model for Moose Utlllzatlon

'P:edict6:  ¢f ?Ej5‘ ,,. Etaz (unadj£gied)

‘Harassmeht  P . Tkl . . «203b |

Block size- S . - +198b
Dlsper51on 1ndex - ST .130a

- M‘v

(unadjusted)- .ty | Rz tadjusted)= .35b

MCA Madel for4Deér UDtilization

~r—

o7

Predictor EBta? (unaajn§ted)

Block size TR - .095a
"Dispersion index i T -
“Site treatment . R . . .057a
e | :' R2’(unédjusted)£*,36_, ','vﬁz;(adjusted)= .21b

RN

Addltlonal Varlables Tested in MCA
Model for Deer Utilization

R - Predlctor :_; ’ - Eta? (Unadjusted)
_ Edge/unlt area L e o 1T7a
Topography . .065

~ . Table 18:. Results -of MCA analy51s. Values followed by an O
R ’ TTo1an arefASLgnlchant at P &,10-~ d&“valué ,G.; }
.. ,. .. folloved: by . 'b’ ~are hlghly 51gn1f1cantw A
e T R . R e ,g‘?ﬁ“
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Moase Pellet G‘_rQQp‘Stocking Percent
R N o - * .

Low ‘Mod.. - Mod: ‘High o
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(Y-
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. _ . _ . Mean Stocking
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Flgure 1 8: Subclass values for moose predlctor v*grlables Subclass values are -
adjusted ‘means . . . »



‘v'Moosé‘vPteetiGroup St'o_c‘king Percent

-

10 -

Mean Stockmg
Y - Percent
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.. 0- 20, . 21-40
Ty Chams Chains:

-41-80
Chains

81+

g Chams

_}Bvlo_ck'Dispersivon, Index .

anure 18 \ (cont) *Subclass values for moose predlctor varlables Subclass values o

" are adjusted means .

/

&
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.8.3‘ .

vsubstamtialiy_:'loﬁer .binfojcutblocks. 1-40 *aCres. The

rq;ationShip of diSPersiopfimdex‘ to utlllzat‘ogj was 'a156<
ERERE . T : R ,

: ellet gnbup stocklngv,

greater dlsper51on‘ ofv_

PN . T 2y s s :
near-linear in .a positive . manner.

a

‘percent  values increased. with—

dcutblocks; ‘ peaking; atv_am :index of 31:80 chalns, and

declining slightly thereafter. -
| Tﬁe;modeldbf mdoSe_htilizationteeleo}eduby Hcﬂ  can »oe
expreﬁsed' »in?' the ,.fQDctiomal ‘ form 'off'utlllzatlonjve
'ddf(harasement{toutblock size :and block dlsper51on ‘1ndext{rj
dBased om the hypothe51s of no relatlonshlp between predlctor

fand dePERdent utlllzatlon‘ varlables, a11 OEEEE,BEeéIthrf°f

'varlables tested conformed to the null hypothe51s. S
e 4 W -
Model of.DéervUtiLiiation_r'_ S e e

The model for deer utlllzatlon was formulated usim&"a-dkvj
3éway» comblnatlon of 5 predlctors"utlllzatlony= f(cutblbekjn

- size, dlsper51on 1ndex, 51te treatment, edge perv.mnit' area

/

‘.and tggggraphy)" All other predlctors proved 1n51qn1f1cant )
/‘rorvof 11m1ted value ;if' e%plalnlng the 'varlance,,ofn‘deerdf'

utlllzatlon;_-

"Based“oh_'multlple correlatlon coeff1c1ents (RZ), the'“'

"“selected model took the. functlonal form_ of utlllzatlon f="

‘./

‘ ,f(cutglock 51ze, dlsper51on 1ndex and’ 51te treatment). ft'“‘
. wshould be noted that dlsperslon ‘index per fse’fﬁae[ motg a
~51gn1f1cant' predlctor.u However.;;the above comblnatlon of

varlabies vas optlmal 1n terms of the' predlct;ve vpower,_ofe



the model The multlple correlatlon coefflclent of the model
ire spect ively (TaBle 18).

'lgeneraliuconsistent trends”'inf'the form. of" relatlonshlps.,

_,Increa51ng>.the dlsper51on‘ of cutblocks or forest ogenlngsfa

.The -1ncreased use trend was partlcularly eV1dent when the;

“llnear dlstanee of 20+ chalns to the pearest U' cutblocks~*’-

'tfrom 'af sample cutblock._ Nlth 'respept to 51te treatment,;;ff
~'}exten51velyfl'by e'deerl versus untreated blocgs\
”;for untreated cutblocks.n’lli‘ff'iTi'. 5 -

'ﬁ.topography,: were'-teSted adndffangl 1ndlv1dual | ba51sfgrk.}

’ ,substltutlon. :1nto'» the VAbovei model Dee‘j'

’_1ncrea51ng values of cutblock edges was posl

.-. . Lo

©

Hasj 30 percent (unadjusted) and. l21 percent (adjusted)

: Ind1vxdual predlctive values for cutblock '51ze,l_dlsperslon'

" index and site” treatment 1verevv9.w,”8.2iand 5.7 perCent;;

5

K

;Further,fexamination .off'predictof subgroups .<reveal

<

_ (Figure 19), 'Deerlvutilizatlon peaked* in the ) smallest,

“' . [y

-

'"cutblock, size.’category,‘x;égb acres, and decllned sharpIY.g‘;v'

I ¢,

. .w1th 1ncrea51ng zgreages. A range rn pellet group stocklng

ﬁpercent. ofv 1u 0 to 3. 0 dlfferentlated utlllzatlon levels'7”:

L E s

'frou the smallest to largest 51ze_ (81+ acres) categorles.»; -

;f’also resulted in a con51stent 1ncrease 1n total deer use.w T

i vy

v - : k.

Tg“dlsper510n 1ndex exceeded 80 chalns, re?resentlng an average_ .

r

0.

lscarlfled and/Or“f bnrned v blocks werel utlllzéd more'71

_,Aye;agefff QM

utlllzatlon levels for treated blocks ‘exceeded

.uiceesthatf,fl
= '.u B Jla

V‘Th two remarn;ng vanlahleS.' édgé Pér

.nitxarea'a,d-L e
v-,;r S

*’llnear fashlon, with utlllzatlon peaklng 1n cutblocks where ST

e '71.,-.'.1/17f'»
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*ﬁ}are 17 dec1duous qu 6‘;¢§

i . : .
oL i

chalns of edge perlmeter per acre exceeded 3 O (Flgure; 13).
The value; of Etaz _}7' percent) 1nd1cated the relatlvelyuf

strong relatlonshlp of the predrctor to deer use.; Edge perf“' ;

el J ,v

: preglctors 1n thls regard. Resultlng multlple ‘correlatlon

coe%f1c1ents (RZ) were,- however, lover vhen the predlctor:

vas substltuted 1nto the above model.w "“1~'3ﬂfav.

’ . o Y o

Topography,‘wlth an Eta2 value of 6 5 percent, was lessl,vjf‘

effectlve an& not c1gn1f1cant as’ an mnd&vxdual predlctor _of

deer use.; fh fcrm of Télatlonshlp of predlctor subgroups

: : \ e
was also less fdeflnltlve. Notlceable dlfferences, 1n usef

-

'.G

'f./' °

unit area,jpiﬂ} fﬁCt'f proved ‘more eff@ctnve than all othert'“'

-occurred only between ungulatlng and morte ! rugged topography.‘f~

‘ Cutblocks the 1atter categorles jvere utlllzed moref'

1nten51vely,; wlth stocklng -percent, levels approx1mately:;-57

dpuble that of cuthlocks 1n undulatlng topography. o jf{*‘

P 3 . i . . R . .

. Browse Survey. Data.Compilation ‘- .'. - -
7Q?,;/4'r7* 4 Pp' S

PPN '-«

R

Browse 3mtlllzat10n patterns were complled for conbined ek

,

o

LR S

dlsttlbﬂtlon: patterns (MCA ana1y51sl,v the‘<data vefe mot b

1nformat10n purposes. e

/e

f¢~ gA' total oof 23 shrub‘species were;tallied'during'tne

4

°

aferous ’spec1es. The3

1

% learcut,_block55 andn nartlal'§Cut7 areas.vn_51nce g:;Oragef-::'

*>characterlst1cs were not 51gn1f1cant 1n 1nf1uencrng.ungu1atef‘w'

,}"’ X : e
subjected to statlstlcal analysls- andj~ re‘ presented for_ '

e survey of: clearcuts ‘and partlal cuts. Included in thls total'_

complledd 
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results

/

avallabillty (percent den51ty) and preferenge,~(neréenf ’of

twlgs browsed).,' Contrlbutlon ,‘td‘f dlet '(percent) asﬂ‘*"'

v

2 calculated frOm'_tﬂe- derlved - ntlllzatlon‘ugfactqps;\fofs _:,;

. Tw 6 S
1ndlv1dual browse specaes (Tables 19 amd 20). S

i r

5[I£ shonld be noted that the survey encompassed a range

T

“of . cutblock succe351onaf;

N

, ‘ B »; - A o, ' / . ) v 89

71nd1cate :frends’<i brovs1ng as a° fuhction of

_stages  'and1 dlfferent >.51te

"’treatments, over an exte'51Ve geographlc area. The cohpiié@;

results,vtherefore, may not be 1ndlcat1ve bff iéqaiﬁ range . -

o “'
[

|
i

-

- condi/}ons.or spec1f1c cuthlocks.-'el

E
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;-Shrubu B - Average —Average Utilization Cohtrlbutlon
~-~SP¢CieS ST Den51ty Brow51ng Factors L Cto Dlet
EUNEEE R ¢ )T (%) ST m

ZDeciduouS:QHg<'

Balsam poplar N 0429 5.91 0 T 1,69 246U
~ Birch sp. - 0423 2,13 0,500 .. 0.78 - S
_Buffalo-berry. - 0.16 ©2495 0 0487 T 0.7~
" Green alder S 2462 2,17 . 75,69 S 8.90 -
" Green mountain>ash"0.16'  223,27 3e73 0 0 05,83
Honegsuckle spe W34 . 0,31 0,82 0.65 . .
- .Labrador ‘tea * . * 1.37 . -0.00.. -~ 0. 00 -~ - 0,00
j.Low-bush cranberry 0,71 4,65 - 03,30 . 5,17
. -Raspberry sp. '° 7 .6.72 . 0.07° ° 0,45 LT 0670 L
Red-osier dogwood . 1.94 . 1.69 3,28 ' . "B, 13;,.
-Bibes sp. ~ . . 1.86  .0.00. . . 0.00 - < 0,00
Rose sp. ‘,'v; OB THE 0433 6 01,90 0 2497 o
- Saskatoon . ' .0 0426 . 15,69 . 4,100 . . 6042
' Trembllng aspen 2,62 . 5,19 . 13,61 .. . 21.28
- Yatgindum.sp.. -, 0.27 ° 04007 - 0.00 - .00
wlllou SPe. oo 1740 14,03 0 20,82 38,190

.Conlferous;-’

-Balsam,fir'
- Black 'spruce
Creeplng junlper

- Tamarack, 3

o LoQgepole plne N

000
0.00

0,00 .
10,00

Tqble 19--shrub _ ﬁtilizatioﬂ' ~data = for “'clearcuts,_
Scientific . referente names are listed. in
. Appendix 1 R : R



- Birch sp.

< Green’ alder3

- Black: Spruce

ot

N LT B A SOt S

¥ IR B PR S S U o R \

DY L e e L
"..shjup»‘f . . Average. Average' Utilization. Contrlbutlon

Spegiefs. . . . Demnsity. Brow51ng Factors . to ' piet -
T P ¢ RS ¢ B SR

Deciduous‘;.

0,72 ' 0.83 .- 7 0,60 ' . 1,49
00900 a le L 4,02, . 10.02

0.31 0 0,00 - 0,00 . 0,00
L. "2.37 . 0.88 2,08 - 8,30
~.Green- mou inanh'p0.0ﬁf' 15 00 1017 S 2493

le sp.. =~ 2.57 L0.71 1081 0 oru,s2

. Llabrador tea . -0 2.18 0.00° : - 0.00 . T 0,000
' Low-bush.cranberry 0.04 ‘f20.00_j' 0.81 0 2001 -
' Raspberry sp. . - 6.02 _0103‘]~“~ 0.15 cvr o 0638 0
Red-osier dogwood'p 2,097 © 3,61 - 7,55 - .- 18,84
Bibes sp. - - . " . 2,12 0.00 " 0.00.. 70,007
Rose Sp. RS 92 0.45.. . 1.78 . 4,45
. Saskatoon ‘. 0.11. 1,00 0011 0.28:. - . .
. Shrubby c1nquef01l' 0.620  © 1.59- " -.0,98 2, 4500
“.Trembling aspen. . 1,52 - '1.,88% 2,86 - Tl D
. .Yaccinium SPp. 00130 0,00 " - 0,00, - " 0,00 ¢
Willow sp. . 2,44 6,63, . 16.15 ° 40,30

':Balsam popla

~“Buffalo- berry

Ucomiferousi . . . ';‘]"'“f' LT e

* Balsam fir © . 0.1 S 0.000 70,00 - 0,00 ¢
0405 70,00 . 0.00 - 90,00 o

ni 040270100 “,.f 0.00 - 0.00

e

fjWhlte spruce

fTablé,Zog-Shfhb~ Vutiliiétibn _ data - for  partia cuté{ﬂf?fff
R 'Scientific reference names are .ljSted in @ 0%
.. Appendix 1- A f\’ '



DISCUSSION
It is"weil establlshed that logglng practlces have a .

major 1mpact on the characterlstlcs and balance of w11d11fec

S

"*range vin‘ North_ AmerLca (Lyon_ 1966, Pengelly 1963). Yet,
11ttle  researcb-.has been dlrected at the occupatlonal
patterns cf.'wiid 'ungulates 1n logged areas (Hudson 1976) ..

Effectlve utlllzatlon of hablfat depends, 1n part ron .the:'

'.icompleteness» of habrtat ;ﬁse and the subsguent ablllty-of;,“
fanlmals to match a551m11ated energy wlth regulrements..“

.':.Utlllzatlon by dlstance from cover- and- total cutblock'
nseg.prov1de; 1nd1ces .tos tne pattern and completeness of

';fcntbldck;use. Trends established can then be related to the

ffjpbysical 5featuresvvof logged areas, harassment effects and

the soc1al and habltat use behav1or of affected spec1es,

°

// R .. Utilization Patterns on_Clearcuts

- Trends in'“distanCe from 'cher,'werev- 51gn1f1cant1y
: S A A T R ‘
different» fampng ungulate _species. .For deer,‘ a. strong,

i

preference fqru'cutblock perlpherles x characterlzed ’thetf*ff

habltat use strategy of thé’spec1es..ﬂse declined sharply at-if

1*)5 5ﬁa1ns from cover,‘jandfiwdb marglnal bEyond 6 chalnf

f- (Flgures u and 8).4This trend suggests cutblock deths of 8-
10 chalns are maxlmum for effectlve exp101tat10n by deer.

—

92



'nComparablefstudiesdindicate‘slmilar‘ patterns ;of hlghf
Aperlphéral- use, although dlstance from cover curves vary f‘
o Peynolds (1962 1966) observed deer use of vnatural -openlngsl
| in' ponderosa plne ‘and- spruce-f;r forest types 1n Arlzonar{l

Preference for edges was characterlstlc of deer use in both
forest types. Utlllzatlon of openlngs in the ponderosa plneﬁ

forest extended - to 1 100 feet\??b 7 chalns) from cover,,wlthf,

1 -
reduced use of med1a1 areas beyonq 700 feet (10 6 chalns).

L i .
By comparlson, ;utlllzatlon of openlngs in: the spruce-flrp

forest decllned to subaverage‘ ay uSO feet (6;81 chalns),

OtherV authors: héve also 1mp1}éd the preference of deer forp'

/

>cutblock edges._ Wallmo 819?9) reported opflmalA cutblock

wldths 'of 3 chalns and Telfer (1970) recommended w1dths of
200 feet (3. 0 chalns) for max1mum browse utlllzatlon. o
‘The. general pattern _of deerb act1v1ty On cutblocks,,

ﬁappears related to the hab1+at use behav1or of the spec1es.'

Deer.'are characterlzed 'as -anlmals ‘of habltat "edges'*rw L

'requlrlng a dlverse range balance (Glll 1957b Telfer 197&).l'
Food and cover requ1rements must ‘be. met w1th1n a small

usually well deflned CIUlSlng radlus. Home range’ 51zes have'

been estlm&ted by McGlnnes (1969) at 1 square mlle, or .5 tos"}

;p”} mlle 1n dlameter (Taber 1973). Because of the habltat usef'

strategy of ‘th spec1es, large homogeneous ‘areas...are

e

qenerally unsultable as habltat.~v

Cutblock vutlllzatlon ‘bjfm:mOOSen‘was comparatlvely”
un1form,-w1th a relatlvely hlgh level of act1v1+y recordedfl

at -8» chalns from cover. (Flgure 8y. While the above flgurew

e
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z°‘was the greatest dlstahce category evaluatedn~ 1t does .nbt"

.

T;necessarlly ; represent _\thetv upper : 11m1t o n cutblock
sutlllzatlon. The pellet grohp stocklng gercent curve was ;ing"fv-

r .

-_fact,¥ 1qcrea51ng at %hls p01nt. Slage the 8 chaln category

:also encompassed samp}e pomnts at greater dlstances, 1t may N
“"- . . |‘ Lo :
f"be assumed .thatv'relatlvely ,cons1stent utlllzatlon levels

A - -
- " -J

TN
would contlnue beyond 8 chalns from cover. From a management

*"perspectlve,'cutblock wldths Gf 16 to pos51b1y 20 chalns,'or‘
e compatlble wlth the habltat ,use‘rbehavlor;ﬂt

LA ‘..5 : —/,

Vgreatet. vould'“

Sye

;;of moose. |
. Ndr‘comparablev.studies; werei;found 1h the 11terature,‘
halthough there are suggestlonshgofggth_ above patterns‘;ofgg .
7,qutblock use. Irwln (1975), for eiample, reported hoose were '
' Py

ﬂg'effectlve: colonlzers of large' burns,“ vhlle Peek et al._- L

(1976) suggested a\cutblock 51ze of 80 hectares (198 acres)
. . o ' ¢ L

asl .characterlsth pr1me~vmoose _range~_in ;Mlnnesota.,, '
- PR S e e s

cComparably, Telfer (197& ) suggested jmoose. range ,,ay¢;ba'“

:rbalanced wlth 1 rger 'clearcuts,»tupfto. sguare mlles ‘in
f,551ze.

‘V;jhetdistaﬁce'fr ';cover'curve “fqr elk Jwas generally

similar . to that for dTer"(l’lgure 8. However: Peak o

:gvutlllzatlon by elk occurred at cutblock edges, whereas deer <

'Qutlllzatlon peaked wlthln cover. Decllne 1n elk utlllzatlon’

w1th 1ncrea51n; 1lstance from cover vas ,pronounced ﬂat,?u%53

-HChalns,'suggestlng optlmal cutblock wldths of 8 10 chalns.
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cutblock edges and sharply reduced beyond 30Q) yards (13~6;H'

&

cﬂalns). Harper (1971) also recommended cutblook wldths ofp;ihp

200 yardsv,(9 1‘ chalns) less.. Reynolds 7 (1962 1966)

'ﬁobserved the ’;, of natural ;openlnqs 1n spruce flr aqp

,fpondeltsa plne forests 1n Arlzona. Elk use 1n Both habltatS“

'tpeaked ﬁbeyond openlng perlpherles, but zones of maxlmal use o

.and extent of med1a1 use dlffered Utlllzatlon, of openlngs.

:?inv'tﬂe; spruce flr 'type naxlmlzed at 100 200 feet (1 5- 3 ) -

e

"chalns) and decllned to; nil ‘at,g§oo feet ;}Qgrﬂ chalns)

"U 1leatlon of openlngs in- the latter type peaked at 300 uooffq

- feet (u 5 6. 1 ‘chalns) 'du extended tob 1100 feet (16 7“

-.chalns),‘thegfarthest dlstance sampled.,;f'“
The pellet group stocklng percent curves for moose{f7‘3*

:'deer’ and elk dld not 1solate the effects of harassment.;\

c:Harassment d1d exert a 51gn1f1cant effect by species 1n the

ﬂ degree or 1nten51ty of total cutblock use..

L Hoose den51t1es (stocklng percent) were markedly hlgher7

}jihwl7ij harassment areas (Flgures Su_aﬁdf 9{; Althougha1w
 fm1grat1onv to low harassment areas té-ez . p0551b1ey"

‘ffexplanatlon,: observatlons by Goddard (1970) vrefute thls;t7

A::theory; No dlrectlonal tendancy from heav11y hunted ;tofir:v“
_illghtly hunted areas was reported in the above St“dy',vlthf‘_;ti
ﬁ"'_-'adult moose sedentary 1n bot' summer '-a_'ﬁa,_ v:.nter habltats.v_ﬂ;_

-flAssumlng equlvalent range condltlons. the dlSParltY 1n m°°se:?f

o po

_:»utlllzatlon 1 levels ‘{!§Yfﬁbe related o thev_lPPactg»vfrp '

;;harassment, partlcularly huntlng pressure.;¢Pfescott”;l1§7h)

.

_f“noted‘ the :hlstorlcal decllne qf moose"populati¢ns@y¥$hfufrm_

-



? foraglng 'areas, would presumably contrlbute "o:' huntlng

'fsolltary soc1a1 organlzatlonf

/7

majorzﬁactor..ghc:
P e : e : P
The pneference of .mOOSef'for relatlvely large open

R TR

not exhlblt the degree of behav1ora1 plast1c1ty necessarf Ko

adapt to»the act1v1t1es of nan. The 1mpact of huntlng would

L

! therefore be' greater _inf areas of 11m1ted cover and good

‘access.f By comparlson)j;th characterlstlc 1ow-densfty

- e 'h.

4'-

g habltat occupancy pattern' of the 'spec1es,~coup1ed vlth a-

Comp

: »«--“

S

areasdi(ﬂoustovga197u)”'

f3reported that 1nacces51b111ty was a\najor reason for falllng

to achleve moose populatlon control in many parts of Canada.,ffﬁ

:': o

Complled utlllzatlon levels for deer flndlcate

,\‘
et " E 1

reversal of the treqd establlshed for moose, wlth a" greaterhf_::

¥

1nten51ty5<ofv?u2 for cutblocks f@h% the ~h1gh harassment

3 2N ) 'L- g

categorylergures 15 and€ 9)._.,h@'jva§parent eanomaly

-,_.

f*Nojth Amerlca.:Human settlement and 1and use practlces\ have

o . /

‘;_Over other spec1es (Prescott;197“)- Its apparent succeSS' 1“

‘ O \
o proxlmlty 0. the act1v1t1es of man relate to behav1ora1

adaptablllty,;as well creatlon of favourable habltat

(Taber 1966). Deer 'learn' and adjust BehaV1ora1 patterns toxv-“

T

dlsturbances, part;\ularly those‘ of negular occurrence

u' _'

»vulnerablllty._ Prescott 1197&) also suggested that moose do -

,', PR

and large"home range- 512e,¢
_ uould tend to mltlgate the 1npact of harassment 1n remote'ygd

_“Longhurst (1957),.,—fer f example,ll'“t

| however, ,cgnsmstent Vlth hlstorlcal populatlon trends in'm

5e'con51stently faVOured deer,—partlcularly whlte—talled deer,;'”

F
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(Behrend and Lubeck ;968, Dorrance:;t ‘i 1975).,;:n1;};'v“: '
;f The results °f h h Present study a relatedj?

observatlons ,f the llterature ~1ndicate that the overall;ﬁaj:

vos Tt

'f'adversﬁ effects of tlmber harvestlng wia -thevaharassmenti,lvf

pathway 'er*marglnal. Exceptlons 'to thlS generarlzatlon

comid however, occur vlth spec1f1c condltlons on” local

A

ba51s, for example, concentratlons of deer 1n poor condltlon
(Hoeu 1976).x”j.'j~,,<1g5;*

Elk reSponse to harassment was parallel to deer 1n that

hlgh harassment cutblocks sustalned heavler use (Flgﬁte 9).‘Qw

The 51gn1f1cance of thlS relatlonshlp, however, proved

&1ff1cu1t to evaluate._ 51nce only portlons of the ?ocky-ff“

Clear&ater Forest had relatlvely 1arge re51dent populatlons,:-’
sultable sampllng areas were llmlted.! Many of the cutblocks

¥

utlllzed by elk were of the - 1ntermed1ate-t harassment f
clas51f1catlon. and dld'ﬁnot'“offer dlstlnct contrasts 1n

harassment.vThe gregarlous feeding behaV10ruof the spec1es

. . -

may ‘also have contrlbuted to- observed<=results.’ Heavy Hff

:é;utlllzatlon oi\moderately hlgh or hlgh harassment cutblocks

could have occurred withln a relatlvely short tlme span when

; harassment sources were at a mlnlmum._ﬁﬂ“}‘fj;c;egdt'Q:~\,a"

One“other factor should be noted for 1nterpretatlon of

B *
[T At

"?results.‘In the Rocky Clearwater Forest, heavy :utxlrzat;on”

i

1.

'.6§i-,moderate1y—high4” and hlgh harassment cutﬁlockshyga§7,/

G e
vrecorded in ‘managemenyp_ungtfoQLﬁB;ﬁfan_ area’,that; dlso: . -

s *o . o : T o e o
B ',,7'(!: s T TN . €. so e D
BRI e T . oo : . : -

.>.°1 Reference figures are ¢ontained in”Appendix 2.

@
T



coineided "withf‘arfPrgyincial.'Wildlife'habitat improvement =

.project. The -Moose Creek'Study area"vas“~Seeded. to exotic

. legumes ‘and grasses* to improve range sultablllty. hdded

-4
P v

! . B
-fattractaveness of the chtblocks as foraglng areas cquld have_a
blased results. f“%*":_' . L“ﬂ o~
No,ldeflnable; conclusions 'regarding. 'e1k4harassmént

e

interactions can be drawne from ‘the present study, except
/ p rhaps the need for further research. To date, Jstudles' on

e response of elk to potentlal harassment sources are alsov

‘nConclu51ve. ward _t .al._ (1973) and Schultz and\gallej
(1578) reported that : he‘ spec1es was adaptable"to such
dlsturbances@as recreatlonal act1v1t1es and hlghway trafflc.
*Stelfox (1972) and Dealy (1975), however, postulated that'
harassment was. an 1mportant factor 1n cau51ng elk 'to wshunh
'A,iclearcuts, and Lyon (1975) observed that even low-quallty'
fforestry roads caused av01dance responses unless heavy cover?'
was present.. | o
There 1s general agreement on the‘lmportance' of"cove
to accommodate, the habltat use and soc1al pehavior of elk
'(Black et:al.-1976. Stelfox 1972). It'tis; thls‘AreQulrement d
;that perhaps. has more bearlng on the occupatlonal patternsh

of the spec1es in 1ogged areas than harassment sources per”

"“'.-‘Se (L’_,Yon‘ 1975) . R

L



Relative Use Trends on®Clearcuts

' Ana1y51s“'ofﬂ variance~ failed to detect significant ;
dlfferences 1n total cutblock use attrlbutable to harassment'

w
4
as a maln effect becausé of 51gn1f1cant harassment x spec1es

1nteract10ns; Slmllarly, the_ 1mpact of’ harassment "on

L)

jdlstance from cover +rends was not apparent for ‘the. comblnedf

) 'cutblock use strategles of moose, deer and elk. ).jm] BN

Relatlve use curves contrastlng 1ntraspec1f1c trends by
vharassment category dia reveal a 51gn1flcant effect on moose
utllxzatlon in hlgh harassment .cutblocks (Flgﬁfe 11).

‘ﬂPrevlous utlllzatlon curves establlshed by stocklng percent

flgures suggested that a. mlnlmum cutblock wldth of 16 chalns
-ﬁasb compatlble w1th the habmtat(\use. behav1or of moose.

B However, the relatlve use ' ‘curves- 1nd1cate 3 that thlS

7
Q

’guldellne is\.appllcablet only to 1ow harassment cutblocks.b.

I

_Jngh harassment utlllzatlon was pronounced at cutblock e€dges

g,and decllned to subaverage ebeyond‘ 3+ chalns, suggestlng.
: , ; o S 2
_optlmal w1dth§ of 6-8 chalns. B

The ,dev1at10n 1n utlllzatlon patterns from low to hlgh_

harassment cutblocks 1nd1cates a Shlft to greater dependence_.‘

on. cover in habltat use. Impllcatlons for "1ntegrated

'-',management bsuggest an 1ncreased prlorlty on habltat cover,-

: bott to reduce the 1mpact of harassment, and to accommodate
altered cutblock use behaV1ora1_patberns.'(m-_4n_h ;t‘l
Deer dlsplayed 51m11ar utlllzatlon patterns for both

: harassment categorles, dev1at1ng 51gn1f1cant1y from ~uniform
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”g*juse (Flgure 12). The con51stencw 1n these curves may reflect gﬁ

» ) ‘ e ._,‘ ‘;-,r::“:
gthe strong habltat preferences and habltat use behavlor of "

_deer (Pengelly 1963). Compared to low harassment effects,

Vf”occupancy patterns on hlgh har—ssment cutblocks vere not .

"* -

"gpprec1ably altered ‘beyond block edqes. _' LY

-Relatlve use trends for elk were analagous to deer*”inb]“

that both harassment categorles gpv1ated 51gn1f1cant1y from

- uniform  use by 51m11ar 'response ’curves. As- outllned

prev1ously, the’ validity of harassment categorlzatlon and -
vsampllng areas‘hfor elk'-lin the k present ‘ study _ vasA
.questlonable. Perlpheral use of cutblocks was, however, ‘more’

- pronounced for the high harassment category (Flgure 13).

a,-

Relatlve 'use curves determlned by shrub utlllzatlon
1nd1cated dlfferent patterns by harassment category (Flgure

'13). Foraglng act1v1ty 1n low harassment cutblocks conformed

v ~

to_ expected Or»‘unlform . use. By comparlson,_approx1mately

two thlrds of total shrub brou51ng in the-»hlgh harassment

categorf occurred wlthln 3 chalns of cover.d\-
The_'lndlvldual contrlbutlon of moose, deer and'elk‘to,
theiahone’CurneS' ié; nOt 1nd1cated ‘oru hlgh harassment
b‘cutblocks, - the . shrub utlllzatlon‘ curve, :howerer,
corroborated pellet group relatlve use curves for all three
ungugate spec1es. For ‘the low harassment category, the shrub
utlllzatlon curve conformed most closely to the relatlve use
mpattern dstabllshed for moose. leen the preference of moose

.-

for: browse, and the comparatlvely 1arge forage requlrements,

v

, it, may be expected that the spec1es exerts a greater impact
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on the browse resource than deer Or elk (Stelfox ahd ' aber:”
1969, Telfer; 197“).:JShUb utlllzatlon results do, howeVer,

1nd1cate that low harassment cutblocks up to a mlnmmum w1dth

‘v_‘- .
B \:

‘are unlformly exp101ted

':gof 16 chalnswéﬂichalns from coverl‘
ST S ~ 5
of moose, deer and

‘gtiligation Patterns_on Partialréuts-ﬂ
’E¢QA6ai¥§blemqovér on'the:partial_cuts sampled appa'rently’

T”for};7moose and deer -and i’

”“3r;Re1at1ve;,uSer

cover- the greatest dlstance category evaluated (Flgure 15).

thtle quantltatlve 1nformat10n is. avallable descrlblng.
securlty cover»:requlrementsq:torr‘moose._ Trvln (1975)4and *g
Telfer'(1974), howeVer,'report that the spec1es 1s adaptable
, to a varlety of habltat condltlons, 1nc1ud1ng sparse cover.f
| Black,b_t j,l:ﬁ (1976)‘ outllned more spec1f1c ‘cover
"reédlrements"for'»deer:zand ‘elk.:eFor, the latter spec1es,
;securlty ‘cover. was. deflned as vegetatlon capable ot hldln%/

.

90 percent of an anlmal at a dlstance 200 feet or less,‘wrﬂﬁ

/
/‘

deer requlrements 1ess strlnqent.} ;.j5t‘1 e '1_r /
Fleld‘ observatlons of part1a1 :cuts' 1nd1cated /that
v1sual llne-of 51ght dlstances approx1mated, or .were. leSSf;:

than,f the above spe01flcat10ns.»WhLLe deerjact;vity diddnot‘

4. - . . -
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devrate 51gn1f1cant1y from unlform use, elk utlllzatlon-‘was'l

conflned to a narrow perlpheral zone (Flgure 15). }f[”;ffﬂ?fii“

eprhet llmlted4 utlllzatlon of partlal cuts by elk may/ge_;

frelatedm to Lang%_ characterlstlcs. _Elk are~ typlfled f.
lgrazers,_ andlpregulre open: forage 'areas\ to accommodate o
(léhabltat ;un 7Lbehavior' (Stevens l19luj.r‘ Edgerton _ (1972)

‘observed the preference 'of elk for clearcuts over partlal,

Z*cuts,;and attrlbuted the 1ack of preferred forbs and grasses
"”'1n the latter for the dlsparlty ‘in use.tff v;_“'flivgyf

4

Thec pattern, of shrub utlllzatlon ”in-'partial"{cuts-;_p

(Flgure-.16) supported relatlve use trenﬁs determlned from

pellet gFoup data for moose and -deer,‘ifndlvldualr part1al;¢'

cuts also exhlblted near parallel 'uSe curves,»indiCatingrf,
'*Slmllar occupat10nal patterns in dlfferent partlal cuts over'

geographlc expanse (Flgure 17).p

From a management perspectlve, results"lndlcate tﬁat,if

o large partlal cuts meet summer range requlrements for moose -

- and udeer.’ It’;should -bef'noted, however,; that ',summeril

r quirements“ are - con51derably more- flex1b1e-'than-jinter‘"

re uirements;' partlcularly jfo‘i white- talled deer’ﬁ (Gillﬂ-

1957 Telfer 197u). o

Models_of Cutblock Utilization

" moose Utilization . .y

| ~ Prediction of,moosegutilization'of Clearcut,blocks was"
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T deflnable by only three of the predlctors tested. Two of the'

.

: .‘5predlctors,.d1§p=r51on of cutbloqﬁ% and block slze,. relate:

dlrectly to the pattern of tlmber harvestlng. Harassment is

a " .
.l9>

wcommonly -an assoc1ated lndlrect effect..
| -'Prev1ous ana1y51s dlsclosed s1gn1f1cant dlfferences ;in??'
'the“ effect ‘of harassment by.spe 1es,.and in" the pattern of
w:cutblock utllizatlon by moose..The -MCA ‘model corrobor
the ‘-above «resultsr '.and: also,"lndlcated,q:he"rel tine‘
tlmpOrtance._of vthec‘predictor;he'ﬂarassment, 5_bjf _its lf(
erplained;.more"of the varlatlon in. moose utllwzatlon th‘f
;_vany other; rariable:f (Table'f.18)‘ From '.a"' management p'

perspectlve,. results suggest thatb harassment factors mayg

preempt -other habltat cons1dera§;ons lnf the'”level and? o

- o
LI

B pattern of hlgh harassment cntblock use,f

\‘The 'correlatlon of cutblock 51ze and moose ntilization-s"

-_levels,_lnd;cate‘ that foraglng ;areas.,are‘ anp”fimportant:““

' omponent :of range balance (Table 18).1“dge per unlt area,'

ffor' example;'fnas;fnot. effectlve " in explalnlng moose’

S

Vutilization’ levels, whereas="cutblock -,51ze was._ The‘u

v"(1976) and Telfer (1978). Both reports fnrther. suggested-;'

~}'that “moose range can be balanced wlth large 51ze clearcuts’h
!(80+ acres).. :

The preference of moose for larger' cntblocks'tadds"

'Ifextra: dlmen51on '.of flex1b111ty h;’lntegrated forest“

V-manaqement plannlng.3fh tolerance forj 1ncreased cutblockr

twidths,. coupled ﬂlth block 51zes exceedlng 80 acres (Flgurep
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18),_uou1d allov con51derable varlablllty in fhe‘design' ahd;:
.tdpattern of cuttlng unlts.

Trends aSS001ated with the»bioc -dispersionvindek*do,

'however,olndlcate a negatlve utlllzatlo response to clumped,

patterns of cutblocks (quure 18). Many of the cutblockS'.,t

‘the lower scale of the 1ndex were 1a1d out 1n a»checkérhoard
\ . e " 1

.;fash;o? Subsequent logglng often falled bo preserve buffers'
fbetween blocks,‘ creatlng in effect, 1arge cutblocks wlthf'

long v1sua1 llne-of—51ght dlstances and 1shoated stands :of

—~

’fcover.-‘ Such logglng patterns-f may «enhance potentlal

).

-harassment effécts, partlcuiarly 1n h1gh harassment -areas

'(Dealy 1975)

¢

L'_p - The 1ack of correlatlon between ut111zatlon and 51tej.'

b

';]treatment, cover and the' remalnrng %abltat ‘ dlver51ty_'“

“azvarlables3 (Table f16ff:may be3due, in“part, torthe flex1b1e
‘a; habltat requlrements of the spec1es. No def1n1te pattern in,f'
. ) .

5;fmoose' utlllzatlon could be attrlbuted to any of the above'5

Coe Y

'3pred1ctors. ) ,ﬁﬁ‘fﬁff“jt'v_.'_ : o '_at S %g.
Varlahles descrlblng forage charaCteristics, similarI}m'f
..feihiblted” POOT 4 correlatlons..f.fhese.ljgredictors/ ;wefe{{?
%‘ucategorlzed Jh the “basis ‘f_ dlfferences in -piant 3¢overif-

'den51ty by cutblock. ‘With the relatlvely low moose den51t1e5“

_observed fin the‘ study ?i:a, these deferences in forage"

uavallablllty may have beene c1denta1 to moose requlrements.

.

'Comparably, no varlatlon 1n utlllzatlon was attrlbutable ‘tol

»number of years after logglng, a varlable hlghly correlated

he .

:to the avallablllty of forage (Taber 1973). '

"
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Deer Gtilizaticn

e T L SRR .
Deer utlllzatlon-ana1y51s,1nvolved more predictors with

- ;

51gn1f1cance 1n comparlson to the moosé model. Resulting =
-correlatlon ‘.coeff1c1ents . were, . however,  lower. This
difference in results ‘may ‘be  due, in part,- . to = the

. ) " > ‘ o . /
distributionalg_pattern; of ~ deer. Compared to moose,. the’

"lspécies tends tonbe;more:exacting inl*hapitat; ‘ rfements
‘anéf .suBSequently,c‘erhibits great ‘ln local
:den51t1es (Houston '7u McCaffery and Creed. 1969).: ﬁabftat
occupancy may also reflect tradltlonal patterns of use thatlf
are not dlrectly related pto‘ present habltat 1cond1t10ns-

¥ (Pengelly 1963)..

. Two of the three predlctors uSed in . model formulatlon

fexpressed habltat dlverflty, Acreage ‘and',block dlsper51on
TN . ’

-

'1ndex categorlzed the size and pattern of forage_and cover-5
'produc1ng components of deer 'range. The third 'predictor;v3

:-751te.'treatment,_ descrlbed habltat alteratlons to cutblocksA

in terms o scarlflcatlon and/or burnlng, or none—treatment‘-

Deer preference for smaller forest ooenlngs (Flgure 19)5‘
ﬁas¢icon51stent w1thvmprev1ous ana1y51s _1nd1cat1ng ‘hlgh

perlpheral use’ of cutblocks.} ome range 51ze, 1n addltlon to.’

'hgbitat“ use- behaV1or has.been postulated as: “a determlnlngg“'

o

*"factor in the 1nten51ty of cutblock use as related to 51zeiz'
:(Dealy ‘1975 Taber 1973). Assumlng a cuttlng un1t wlll only
affect anlmals w1th1n’a hypothetlcal home range area, a

_/v T

51ngle 1arge cut .would create an unfavourable range balance.~



.

exploiting that cutblock.

'(Flgure 19).

"'ciumped pat'
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and reduce the 'Pﬁtentialf numbers _of animaIS'fcapabie“'of )

: . 8 : » . Py L.
" ' ) . . C A LS D i
. -opening- _sizeé  classes and -associated utiliZation

patterhs_'eStabllshedj by . the  MNCR ' model are in general

agreemeht wlth comparable’ studiesi' Peynolds (1966) noted'

\

zexten51ve use of openlngs less than 20 acres, while Patton -

(197&) found rforest openlngsf up to 32 acres exten51vely

- Z

utlllzed bi\deery Verme (1965) suggested,, as. ad management‘“

guldellne,; cutblocks exceedlnq ao acres to prevent serlous

'damage to forest plantatlons by “deer. From a management‘_

a

' perspectlve, comparable studies and present results 1nd1cate

-cutblocks _uP to 590' aCres are compatlble w1th deer range

".

" The p051t1ve correlatlon of the block dlsper51on indek

'wlth deer utlllzatlon (Flgure 19) agaln 111ustrates the

1mportancevof;adegdate ucover< well-dispersed» through deer

range' (Telfer 197&).‘_The-'proximity' of -forage and cover- .

'prodUClng habltat.'is_-often"d:'limiting factor!Vin7“range

"'sultablllty,vpartlcularly Ain wlnter (G111 1957a)

Utlllzatlon peaked in; the thghest dlspers1on 1ndex'

S‘?,:ategory, representlng a ninimum average dlstance .of over 20 -
_chalns to jeach‘ of‘,thef‘next fu forest Openlngs from~*a‘

‘cutblock.;'This -interspersiOh"pattern would prov1de ample_'

cover for deer and also 1nc1ude cutblocks as foraglng areas

“w1th1n home range terrltory. Decreased use at the lower end

' of thevs' le . may reflect a pauc1ty of cover resultlng from a

)

f cutblocks. S
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Results suggest that cutblocks would have to be ueli—-

spaced (mlnlmum 20 Achalns betveen blocks) to encourage a

plarge p051t1ve response in deer utll;zatlon .JF;gure' 19).

r

.This pattern~ oﬁ” 1ogg1ng _may,‘hOwéyer}‘be-impraCticalyforf

timber managemernt purposes - where an dinitial 50 percént’ .

‘-

" 'volume removaldthrough a cutting.area is allowed (Henderson

1977) . Malntenance o;, ‘ minimumﬂ\ﬁ\ Cheinf'bufferj betueen_
. | ) Shatn. _ ‘ e

.thlocks should however, result in aipOSitive utilization
'”response 51m11ar to the pattern 1ndlcated by the - MCA ‘model

: Fiqure 19 .
(rigure 19

o B
A

Correlatlon,l of Vthe‘fsite 'treatment predlctor w1th‘

utlllzatlon 1nd1cates a hlgher 1eve1 of use on scarlfled and:

burned _cutblocks. A rev1ew of the llterature suggests"

| p0551b1e pathways 1nvolved in thls relatlonshlp are barrlers;x
sand corrldorsy “and _habltat'valteratlon‘"asl,manlfested'byA

--changes inﬁforage‘quality and species composition.

Logglng slash and debrls h@d’the ipotential ‘effect of

‘restrlctlng baccess vad kodlfylng dlstrlbutlonal act1v1ty~’
'(Pengelly 1963). Restrlctlon of access generally tends to. be
. most . llmltlng where forest re31due5’are _evenly dlstrlbutedg
:(Garrlson. end Smlth 197u).‘Heavy burnlng and partlcularly,

scarlflcatlon, provlde potentlal access and/or .access

'corrldors.

'Little 'informatfonsis-ajai%aple~guantifiyng the‘uolume

constltute 'a

barrier. . Related empiricalr['obServatlons do, however,;,

corroborate the above obSerVations.ﬁGockeréll ;(19§6L:Fnoted”
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~

that: deert damage to forest regeneratlon was more severe 1nf;d

heav1ly burned Dlocks, whlle Walker et al (1971) speculated

a ¥

gthat fandomlzed feedlng act1v1ty permltted by clean—burnlng

'lresulted zin' a 51m11ar 51tuatlon. Walker et al. (1971) also
noted that scarlflcatlon concentrated foraglng 'act1v1ty .onf.~
scarlfled‘straps. | | |

*'Previous analy51s indicated that forage avallablllty
predlctors were not 51gn1f1cant in explalnrng narlatlons in
-deer utlllzatlon. Slte treatment practlces do, however, have
add1t10nal effects fon forage characterlstlcs »whlch “may
1ncrease range attractlveness to deer. d' : t\ |

| Scarlflcatlon and burnlng have 'anﬁ-lnltlal vlmpact 'of.
“fretardlng shrubby growth and 1ncreasang the comp051t10n andf'J

-g'-varlety of herbaceous Spec1es (Stelfox and Cormack 1962).,d
Herbaceous h'vegetatlon' forms:.an 1mportant component qu&f”
dletary 1ntake durlng the summer months (Sklnner and %elfer:id

vd1974).. Burnlng also; has thé~ effect of 1ncrea51ng foragedf»

'palatablllty through added nutrltlve content (Taber 1973)._‘1
: The remalnlng predlctors, edge- per unlt ‘area -and

topography,» uere analyzed as 1nd1v1dua1 habltat parameters;gi
: f:out51de the context of the model Note that .topography _was: -
" not .51gn1f1cant fin “the ana1y51s[andiisfpreSentedimore for

..informatlon purposes.tand"as' ay_contributfng variablei‘inl
vi;eXplaindnghdeer,habitat USe;t.pj;.h_f'::d» ,V'ﬂ |
Therstrong p031t1ve correlatlon.of cutblock utlllzatlonu
'to edge per unit area (Flgure 19)- supports thefevldence_that'3
:’1deer a:ét.anrmalS‘,Of habitat .edges;:For_specdesbthat are.
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8

o dependent'upon'habdtat dlver51tg;. the 'extent.:oquhabitat“x‘
&edge, or cutblock 51ze.and shape, prourdes an 1ndex to: range
‘suitablllty (Telfer-197u). An addltlonal effect of cutblockd_
: ‘5fshape 1s through number of home ranges affected McGlnneS««
d(1969y hypothe51zed that conflguratlons dev1at1ng from_
?:sguare.or- c1rcu1ar would contact-‘more _homec»ranges ;ana
“subseguently, number of anlmalsy | | | -
From a management perspectlve, marimizationrof{cutbloCk .
rﬂperlmeter s vould d’lmprovev' deer ' habitat-; dThe i strongui
r”relatlonshlp of the predlctor to utlllzatlon also indicates”,
,dthat“'con51deratlon of habltat edge per‘,éé would be an:

V:effective:management strategys o _
The form of the relatlonshlp 3 topography to totalf
»"utillzatlon~iaga1nvirelates to ;habltat,~d;ver51ty. ngher-r
1evefs of guse.fwere 'sustalned inf ¢ﬁtb1§éks‘ s1tuated
?rougher‘p topography ‘ (Flgure iéj;[dﬁreas'vof topographlc;h;:
'w;varlatlon are generally 1nd1cat1ve¢gf superlor habitatd'forﬁ"h;
: ,ungulate '5pe01es dependent on range dlver51ty (Stelfox anddf'
‘aTaber 1969). Topographlc varlatlon may also prov1de' feedlng.
5psecur1ty en: clearcut blocks,, partlcularly gat' greaterf'

_dlstances from cover.

Wlth respect to logglng.practlces; the'potentlal 1mpacty"
;on deer habltat in areas of t0pograph1c: ;arlatlen jcan ‘ber
' expected to be- more ‘sen51t1ve, to both 'detrlmentalgandhir
'hbeneflclal effects. Because a: dlverse habltat ex1sts priofgf’”

logglng, ,:h” p0551b111ty of upsettlng range balance 1s:'

,greater in comparlson to;homogeneous' areas (Telfer _1970)g?c1
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‘The potentlal for maX1mum sustalned use would, however, alsoi‘k

'_‘be greater, partlcularly when attentlon 1s focused on range;a

~ba1ance. 'b.f R

 Browse_sSurvey

T

R A noteﬁorthy observatlon of complled shrub 'utilizationj3f
P .

-

”“:data (Tables 19 andfrzo),'is' the general 1ow degree of: |

‘“A'Qbrows1ng. The hlgheSt average percent browsed (23.3 percent)jT”*
'dwas recorded for green mountaln shrf Assumlng a-.safe 6_(),'__';"_:,~

-percent; utillzatlon» 1evel> (Telfer_ and\Scotter 1975); thef

1

‘-aboVe figure, and 'assoc1ated lower values 'for ‘remalnlng

:fe spec1es,f31ndlcates llttle brovse competltlon and range usejﬁ*"

/

7£below sustalned carrylng—capac1ty. ThlS observatlon supports;3°

- s

’prev1ous MCA analy51s where no’ 51gn1f1cance was found due to“

forage avallablllty predlctors.'

Important browse spec1es,,as 1nd1cated by contribUtion‘j“

dlet, _were 51m11ar for both part1al andwclearcut areas, ..

. Hlllow uas the domlnant browse species' and théounted,,for

’;approx1mate1y .QO' percent ,of browse' consump$1on. 'dtner:'

\"Iu

"ﬂfrlmportant browse specles 1ncluded balsam poplar, 'trembling"'

’,aspen,: red 051er dogwood,: blrch, rgreen\ afderf 'loﬁ—bush

y

o cranberry, green mountaln ash and rose. Sa katoon and green;

}'mountaln ash whlle hlghly preferred were restrlcted 1n

] , ‘

"1mportance by general low avallablllty..., contrast the

‘,ublqultous dlstrlbutlon of green alder and rose formed ansbu

:~1mportant food ‘source, despite'hlon' Preference., A hlgh-l



?;'food hablts 1n o*her areas, partlcularly for key broyse‘_é

';’dogwood and berh aref commonly 1lsted,: w1th 'conslderable

oW

Aden51ty 'pf' honeysuckle fAna. shrmbbyecinQuefbiiTem,bart;alj”"‘

Y

,cnts created a 51m11ar sit“atlon..;';ggf;“ﬂimarw

Observed results are 1n general agreement wlth reported

; i e

Stevens 1974) }-]Adﬂﬁ “'foe-'r:";ufﬁj*é7.:':“T

B verlap of dlets uf moose, deer and elk (Prescott 197&,_,:“

'1pec1es.\ wlllow,: trembllng aspen, balsam poplar, red osxer B o
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-

' SUMMATT AND CONCLUSTONS

e

conclusions - - . o
The ccnclusions Ofnthe.study'are'presented in reference-
to hypotheses formulated and tested; A brlef 'summary' of

range survey results is also presented in thls section.

The hypothe51s ofsﬁno; effect by harassment on total

Cutblock use . was supportedf for tngécxmbined"occupancy

o

'patterns Ofﬂmo0se; deer and elk._The interaction<ofAspecies‘

by harassment';oategory' was, however, significant. Total

cutblock ‘Mmoo se ,utilization Has-»higher,”in 1ow,harassment

>

o -

cutblocks‘vershs hlgh harassment‘ areas. Deer utilization-

Ttrends reversed the pattern exhlblted by moose.

_Dlstance<-from» coverlcexerted a‘51gn1f1cant'effect on

-

'Wtutbloék‘utiliZation patterns_ for 'combined jungulate use.’

o

,Also refuted was the hygothes1s of no- dlfference by spec1esr

o

in 'outblock -utlllzatlon trends,a\uoese*‘ut1llzatlon,:over'pd.

‘distance from coverswas con51stent1y more unlform compared

\‘to deer and elk The 1atter two .species exhlblted a .strong'.

4

:vpreference for- cutblock perlpherles.

i

v

Harassment was not a 51gn1f1cant factor 1n the dlstancev-f:'

from cover .utlllzatlon‘ patterns ﬁor-tneaoomblned»cutblock L

 use patterns of moose, deer and elk. Subsequent relative use

_ analy51s, however,vdlsproved»the hypothesis;of npveffect “by'

-

SR N E T T
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A ) . . . ) ) :" (&
harassment on .distance from cover use patterns for moose.

hUtilization'vof low harassment areas 'did not devi%&e
-“significantly from» unlform or expected use, in contrast to

!

_uSe patterns 4% hlgh harassment cutblocks. Deer 'utilization

trends - were s;gnlflcantly dlfferent “from the uniform use

‘curve for both Fdrassment - categories, implying no effect

attributable to ‘harassment. -Although 'similar trends were

b

observed for7e1k hno definiteuconclusion could be made.
The effect of harassment and dlstance from couer were
not dlfferent ﬁy‘ g ographlc reglon, 1mp1y1ng a consistent
effect of these fact TS throughout the study area, |
‘; The hypothe51s that utilization by dlstance from cover
does  not’ dev1ate' from unlform or'expected’use 1nupartfal
”cuts wvas supported for moose and deer.vTheh eik utlllzatlon
curve, however,’was upwardly skewed at cutblock edges.
,I¢J cutblock utlllzatlon analys1s, the. hyp0th951s of‘nop'
relatlonshlp between‘ moose 7utlllzat10n', \1ndependent

variables was supported for edge per unlt area, topography,_

»site_treatment, year ‘of, cut, forage characterlstlcs "and

o,

cover.' The"model_vof, utilization = f(haraSSment, biock-,
v~dispersiou indekh'and :blockf sizej“:fuas' significantlj
fcorreiated. withvjmooSe”‘utilization;: The Predictors‘in ‘the
:above model were also s1gn1f1cant on an 1nd1v1dua1 ba51s.
| For deer, the hypothes1s of no relatlonshlp held true
forj'harassmeut, Year of _cut! hforage characterlstlcsfand
‘coveﬁ;.mhe_'model’ of ?utilization- =" (block size,f.blockh
‘dispersion._indeX;tamd“fsiteh treatment) _was 31gn1f1cantly,

-«

7
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éorrelatep qith‘J;utbioék"ﬁtiIization, a's Qéll as the.
iﬁéividual,prebictots of'block éize, site tréatment and'édge
per . unit aréa.tTongtaphy and block dispérsibﬁ,index,iwhile
not siénificanf,v exhibited definitive relationships” withf
5deervuti1ization ofi§utb1§cks. |
The "compiled shrub utilization data indicate that
Qillow/lbalsam pdpiér, trembling agpen; ‘réd;;siéf' ddggpdd;
~birch, i‘géeep alder, green mountainv”ash° agd_ rosé ‘are -
impbrtant‘biowse‘species. Tﬁe‘iou,lévei of sgrub_ﬁtiiiza{ion:
is also a pbssiblé e%pianatioﬁ‘of'why-forage.éhéracte;isticé
 ‘.wet§- not ‘iﬁpo:tahfxiin 'deterhining",cgfblqck. utilization

responses:- by deer-and moose.

R " A_Summary of Management Recommendations

The’ re¢ohméndations ,shmmarized .iﬁ, fhis  section are
baSgdv 6n'”the 'majOr‘efindings_ of’bthisf?éfqdy;f-aﬁd“fﬁére
déjelbped 1for :dpétationa1vintegréted management. sﬁould
ﬁé hotéq, honevet, tha§ maximalf,inteQratéd pfo%ﬁction‘ ié..

-bnbt; or .should not ,beyA thevfoﬁly_:considered‘management

objective. As Gill (1957b)- points out, there is little -

_justificafipn'win. activelyAménaging"ng a ﬁildlifé resou:¢év'
.;whére t#at resource is not = fully expioited;;‘#Ccétdiég-fto;

Gili'f(1957b)g, thé"plage; Eor implemehtatidﬁ qf;intég;étéd_j’
'g ménagémehtuis wﬁefe:forésfrjjp;atticeé aré_1ikely‘ to  l;mit_

-Big‘lgame -pqpﬁlatidné, ;and/of  £§§‘ 1imita£ion ofibig:game“;

- "pOPﬁlatibns limit utilization ofvthe‘ résgurdé,'-Convérsely,,
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it '1s possible that certaln areas warrant more protectlon f
;and managementgr than afforded". byv _ the o followlng
recommendations.x_Application of guidelines‘should therefore
Nbe ‘consistent nith’b local‘d conditions  and ;management
objectives.f.' | i | - | |
'vRecommended cutbldck nidths'uarylfor'the species under"
5consideratiOn..W1dths of 8- 10 chains would encourage unlform;
‘use of cutblocks by deer and elk. _Increased” wldths (16 20,
chalns) iare .compatlble’ w1th moose'range"in‘loy.harassment

areas.l"b - |
| Harassment exerted.a.s1gm1f1cant effect on the cutblock;

use behav1or of moose, and “in the degree of total block use.

»Pecommendatlons in hlgh ~harassment -areas. 1nclude_ reduced

"-cutblock w1dths w(6-8 chalns) ‘and 1ncreased :priority_onv."'

habitat coveraj Malntenance of /ymlmuml 5 :chain"buffers
between blocks are appchable to both harassment categorles.
Although block‘gslzes were not examlned by harassmentt
‘-category,_ dlstance from ‘cover curves : suggest smaller:
CutleCKs 'in hlgh harassment areas’ would promote 1more'
L combleteA.utlllzatlon -byirmoose. Large.fsize blocks_'(80¥j
:tacres),_coupled w1th 1ncreased cutblock wldths, would add to_
'thA flex1b111ty of management plannlng for moose and tlmber
, _ L .

»productlon 1n low harassment areas.

"No apprec1able dlfferences ‘in utlllzatlon were ob%erved,- “

' by harassment category for deer and elk. Except for:p0551ble'
'Vlocal,condltlons, the‘lmpactkof thlS pathnay von7’deer eislv

conSideredanegligibleq1vFor‘ elk;_-comparable- studies .do,7'



‘ 116

»

however, 1nd1cate a dependence on heavy cover, _particularlr

in. high harassment.‘areas, Black et ~ale (19765'and‘Lyon

(1975) glve specific reCommendations -for'"mitigating 1the__

1mpact of harassment on elk.

T

Cutblock 51zes for deer are recommended at less than uo
acres .wlth maxlmlzatlon of block perlmeters. Malntenance ofj
minimum 5 chain buffers.betueen blocks would improve‘“rangei
,balance‘in both‘harasSment categories;. e hvv-- \

1Rgsults).indicated*'that partialr_Cuts:were‘combd{lhleb
With the.fsummer drange requlrements.‘of "moose' and 'deér,

wlnterlng areas would, however, requlre speC1al attentlon 1n5

proposed large cuts,,partlcularly for deer. The recommendede"/

~loqg1ng system-for_elke;s clearcuttlng to ‘promote forage
qvalues_for'the species. fd-, IR ~ _'f ’

SV

ggtgnsionstof the Present Study -

:The .present study attempted to determlne and evaluate

' the major effects of forestry practlces on. i 11d _ungulates.

J‘Recommendatlons-’and guldellnes arlslng from the study are.

'de51gned to malntaln or 1ncrease wlldllfe productlon 1w;th1nt

the constralnts 1mposed by tlmber harvestlng.
Implementatlon of ~such guldellnes: are 1an 1mportant
flrst step towards 1ntegrated forest management ; ' loglcal;

| exten51on of the study would be. the derlvatlon of productlon :

, functlons for the ulldllfe resource based on the effects oflf»f

forestry »practlces.. For:i example, ‘how_r many“‘ annually
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harvestable animais» canfbe erﬁeeted-frbm a'certain éatférﬁ“
| @nd size dlstrlbutlon of cutblocks 1n a low harassment\area°
fSuch 1nformat10n uould prov1de forest resource managers w1tht'
& basls--for .declslon—maklng and optimizing -a socially
| desirabie:mixiof'fefest Qﬁtpnts.g' - .

Obviously,  the formulation;of produCtibn_functions.for'
. ! /- i .

' the‘ wiidlifetlresource ”reqnires;:more .“informationl than,[
'obtainahle from.=the- present 'Stndy. eﬁurther ”researchhis
“réghiréa"fdiaéﬁiné and quarntify theahddreet - and ‘indirectb
effeetshfof {logging practlces “on forestagenditions1mhi§h
1imit or enhance>w11d11fe product1V1ty.:u' L
Whlle many of the_ .cause-and- effect erelatiénships of
‘;impact assessment have been* descri ed, -.a -majorffgap ini
fknowledge remalns in’ deflnlng the 1mpact of harassment. éomen
'of the llmltatlons 1nvolved 1n evaluatlng harassment effectsii
”.were dlscussed in- the present study. Further research ,iée‘
'requlred to (1) deflne harassment stlmull in, terms relevant‘
; to_anlmal_perceptxon,‘and (2)’ deflne. an;mal responsesd'to
*harassment‘ spanes; Suehbinfqrmatibnvis redniredltovpredict
B what'ieVel.ef’harassment'is equai to what'pattern of habitathv
use, and subsequentiy,‘how the harassment pathway flts dintem

productlon functlons ror Hlldllfe and tlmber outputs.~'
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Scientific Name

-~ Common Names

(s)-

Deciduous

—— s .-...—

'Betula Sp.

B. g_gzrlfera Marsh . R
Cornus stolonifera Mlchx.'
Ledun groenlandlcug Oeder
Lonlcera SpPe. L
' Populus balsamlfera L. I
Ba tremu101des Michx. '
Potentllla fruticosa L..

" Ribes sP. . . -

- Rosa sp.
Rubus $p..
© Salix sp.

Lol

3

'Species‘<

~ green aider
. saskatOQn
“birch '

' paper blrch (whlte berh)

red-osier dogwood

. Labrador tea
honeysuckle
“balsam.poplar .
. -trembling aspen

J

' ’shrubby cinquefoil
- CUur ant, gqosgberrx_'

e oe .
‘<raspberry
“willow

Sheghgrdla‘cénaden51s (L ) Nuﬁt; huffalo—berry
' green mountain. .ash:

_vSonbus ‘scopulina Greene
‘_Vacc1n1um sp.e.

‘Vlburnum edule (Mlchx ) Raf.~

o

» bllberry, blueberry,
“bog cranberry '

v 1ow bush cranberry

Conlferous Specfés

Abies balsamea (Li) Mlll.,

—— St % ——— oy

. lasiogcarpa (Hook.) Nutt, .

- Juniperus horlzontalrs ‘Moench

1 iad

i Plcea engelmann11 Parry . 33.7
By g;auca (Hoench) Voss' ’
P, mariana.. (M111 ) BSP.

T mseEans

rE;‘Contorta Loudon‘var,

. balsam- f1r
alpine fir

’creeplng junlper.

".Larlx lar1c1na (Du R01) K. Koch ‘tamarack’

-alpine larch’

Engelmann Spruce’

~white sgruce_.;a

" black spruce .
”whlte bark, ulne

"#felodgenole Plne'g'i

o Lo T
v

APPENDIX 1: List of sc1ent1f1c and commOn aames of plant
e spec1es.3Source' Moss, E.H. .1974.

" Alberta.- Unry.

of Toronto Press.

Flora -

5u6 pp.
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