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Landscape disturbance i1 s typifacalgime,ainydn o myimo u
Subselmiuedity e.Blsweyyetrheokbhdstapevdr gyt ambanges and
di sturppwms dadipsteur bactesyalksgiestuil ¢alnlgy i n cumul a
di fferent resoutneCabpatiapahdbpl speacretgesrraaccttsi owi t h
anrdoddi ltda ncgr eat e an elxarmrdsSdapsd har odpi osgteunribce ddi st ur
i mpl i cwaotoeddl ainnd c a,r i hedi potesxdlaitbnerss and appawenmerc¢co
specaiefsipomnsesspécidesferoenhe @hhamdiyn gWdoaimd\s e atpieg a
numeri cal response of moosenatworlavle sa n di esarttah,r esapnod
wi tAlimenotmabdbbeast Weorueseld ftchrreset .ywears of camera d
stratifieca.008skegdyi mrea near Winefred and Chri s
the number of months of species occurrence as a
ant hropogeni c f eat utrheesoruestiincg aamp ri cnaacoht .maFogoro geevne rcy
features were a keseyppomp@mie mibtidedlit it higmpbecersttance i
species domerspadi eon. wsSrenpgativeelyy) aasddcapkeed
di st u,r bamdhe o paongde nnifagt aithuadde sne f dseicaens s paebauinedsa n c e
| ncr e asnidndge @amene & hphet & bBoi nlairltely kcehlayn i h ccloimMfmauchy n g mi ¢ s
i n the,foaviorsianngd sge na&mad | b rsa wHwesrsal lotl ggnci®rsgy st em pr oc
A reclamation program that targets only seismic
infrastructure, and otiheralpihitek aelfdlem ta wter aadt imend |
mechani sms of woodl and cari bou decWei nneéehse rtelf aotr ei n
recomamemdre integrated approach to mitigating t
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Boreal woodRamgli fcear) i tbaoorpaur{fcatd ons are decl ini
Consequently, the Government of Canada | isted b
Species at Risk Actdevelqopriamggeé hpl amoviocesons
herds. The proxi mate cause of car iGaonui spolpupeaast i o
t hought to be the primary predator oMctcauwvgbbuni
al . ,2dt0Bam e} dHoweZ®TX1lb t hroug(lodappH®tiKtatrddemp et |
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(Lat ham etfLaalhan2 Celtl il t h2®&dBsequence®BeCesacarebo
20D9 Moreover, other prlerdsautso rasmesrmacha nausse thd tae kc @ re i
and thus play a | ar dleatrtodm d}ln alar i d®Olulagper si st en

These complex interspecific interactions occ
| andscapeal Tfhoer ebsotr i s a highly heterogeneous pa
conifer, with wetlands, ®veedwyochyg, tdrd fhogstin
extensive | antddefaipredi semnme basmcantqghuracpgodegni ctcha
di stribution of native vegetation communities.
habitat | oss wvamidc hfwdalegmmeswint aitmpoanc,t s(Fahr b OB ér si
However, emerging research illustrates that | an
size, distribution, and persistence, sgmrdciteltsat t
(Tscharnt ke ot fdlerea@l1lal response to disturbanc
whereas others decrease, crrdeaniinmg efiWMMockiesnysd gemeén
Lockwoo® B89b8n and )Leichenko 2003

Extensive | andscape disturbance has contri bu
dynamics within North Am¢gTreircbaodrsg hmaanhnda Mosdtee sec o2ndniu
di stributions of many mammals reflect patterns
(Laliberte a@ndamdpmpadtee 200 airred iextprainali ndyi gtaypri Wd nyc
northern HKaresadn fatr deaitbosp @Peldi ¢ activities | eadi
are often econ@mecihl ¢ )yanadmppookl®i@ditcal | y popul ar. |
sually attributable to multiple |l andscape deve
col ogi cal pr ocess ¢Ssp ad n dn gb j8cxthiace i cdemmueiiRie taid @ £ 2100

onservation goals with the realities of |linger

OL4 Petroleum eker aci mencist a@Pyasrtnsefsoafn tahnkde IYtbghlea
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syst(Rimskel | ).& hseead vaenl@® m® | drit s tviethlaarecidnsgppd n cat ed i n
wood|l andRamragi bemd ¢ alftthmeocsusghvabbot donect and i ndir
Wasser eBoatin2@dAlhahdaBO0lPiseiasmifeaktiunes, pipel
trdfhsilifCamne swbolwieupeemdr easi ng pr ed@\thiidan irnagtteosn ¢
20McKenzie )et Mat,woRkRBARopul ati ons are apparent|
forest, dc,xeanpdoimpmegrdwhaobasi loefdd adeeirl e u g (Lwit h@imn ied n u
20D1cand per(apd o e @)\deadsheams ieg MMboAIs @Y 3aalrceesal s o
expected to i ncrwhaesree icno ntvheirss iloann dosfc anpaet,ur e f or e
provide abundami shegubatdeWwi bkagson 2005
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shifting vegetation structure and s(Patkall cenf b
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We used camar potwrapmilng noni O/ aCsoinmee | durevte yal me
Burton damd.speddibes diGauti siamutaindniTmodsét ess 200&
of anthropogenic feaspemcenps$orcattrea d insntc rairodriitditeoat da
Al berta blhraakUrMswse sa mavio lwtha-itees | ed deer, and moo
did not expect the effects of | andscapeatgegebop
past resear ch osduacwea b nt hoadt etalrd yi msterr al vegetati ol
effects on the entire manias$ h eNd rhaka dnisffioynREOdOtbh e b
research on Al ber t ad rst hEracsft e gSH mogpkessih tsehestiwenei dt amami v
Hei m)20We& t herefore also assessed theceydteet s o
(Cani s )ICatnraamals yl nyxn xc a)n,a dfédPresdiaesri ) p e ao Mauad xpie(s) ,vul pes
sSsnows holLee phuasr ea ff@amnidc aeudsTagu iasce s Qi®ucusobj ecti ves
(1) Detlkeemi ealeatn ateuredIf exn & asrictalpeeca P BiKeps ia@ nilsgprad | a
variathenrel ati vwveanmmadn dgagpreacd eshort heast boreal f
and Chrkedg.in@a2)Laldenti fy which feature types ha
relative abundance and distribution, to inform
We hypotheasi de fferent nat uamd faemat wamd hrlogpwe ema It

predictable effects on moose and predator rel at
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Study Area
Our research was conducted in the boreal for

(Fi Qure The sappdypxamaa’aingd 200 mpmsses the area
and Winefred Lakes, north of the Cold Lake AirTr
whi RPiecda )glaamudc &l RBicke a pma ce@d@prwnl (s O &kmplPodiuds

bank3i abaemddu m g r o edmolma mdaitceudm muskeg. There i s exte

mi nor ), petroleum extraction and otherurZpevel opn

Mammal Relative Abundance
We sampl edd omachumar ence at si t éasr ele pil mya ds tarca toi:

design based on digital forest inventory data I
one Reconyx PUloniOraiypemdi e edi gi tal a@meaah (6D &
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Tracking nunmorfi acnmlmmad spdmseaatural and ant hr c

requires conveame magmaogendg eif mtde@ka of abundance. Th
possi ble ways that this i s (Bduornteo,n ngots Vel wc 62000ld5t u s
numbers of | mages, dbeustc gdnd iorugh ds o ai rsti mgd lec e i ana |
ti mes on a camera, inflating the abundance est.i

new met hods appdppmiabd et Hat caaeaowntt rf orsiitnepse r faencc
varying size€hafmndheme am&o Romdren 2&d 3are B00L1L8g th
whittael | eli lleer 20t1Bailt t o do so for the suite of

computati onand ybewxdrdsti ve .s cWep e pd fe dt Hios pr ojea oyt

measure of numeri cal responsacr ashse fa regpeenaitleesds wor cve
periods. This measure assuomesi shahthysepsefgaent s
mont hs when the population size is such that th
time. We themefoceurremceaeaf teach slpoencg essuravte ye a
periods, yielding3&@ mesplhansfeovaecaalbl epoedi &ds at
rel ative abundance. As we are comphairsi nngetorniec sdiot
matter; it is how this metric compares among si

Quantifying Landscape Structure
We quantified the | andscapentoomeshr &@&erspat m

natur al | andscape hAelobmgprotsa t \eagme t{ Aa¥/sf goiing olbnal f or est
inventoeptyodadad by Al berta Environment and ParKk
[ bl ack spr uncee ((P§b)),, whaictke psipruce (Sw), and bals
(Bw), aspen (Aw), balsam poplar (Pb), and tamar
within each grid cell represented pegr earctha ga nmfp
canopy in that polygon. We designated each poly
aquatic or wet, or wupland if not. For each poly
i nformation weréehcombenetlandiabh®etleabtegat edst (
area of each habitat category around each camer

Secowed,usheed Al berta Biodiversity Monitoring I
Map Ver 1.tlo (camficiucd eastd)e afhearpea of sevEaldl)e amtohuma
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each camera site. Third, as this map did not pr
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|l ayer updabedatloubkade& the area of I|linear featur

around each camera site.
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We omitted corr@l Ak efdr covimarrmwadbtil li¢gsd vdord et) sal . 2 0 :
prevent mul(Raircaowalyi n?#8alrdiotmypi ned variables only s
(<2% of aaexwai)ngdgling,o conmbabilaet | Wa wascabbdbéaabt va

di vi d & abdlavwidaitsii mmg) & luen c t g rongRi,annt o al |l ow compari s

The Spatial Scale of Analysis
The species di sutsrei bastsiuame mddal s eweat i ve abun.

within some defin@®drar eanaj.eoleafti.niBn@g 6tshe eappr op
area is difficult, because dif f €riesrhterp reocTedsles. e s2

area affecting a species' occurrence at a camer
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rcl e -m or aad i5u0s0 Oami ri mmlceg ,e memt X350 around each camer
atciadless we could compare to test which scal e

ale, we modelled eac#B8bspeowvieegs't hmeleatyiewme sga b amgd

» O T

riables using generalizegidt |liRerela)y BmwadePkRs ( RBFDO

n < o v o T o
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atistical Aormpluitd mlge 2@rleddi.ct i ve model i's one
responsemgammal (rel ative abundance) by using the
poss(Bbdt mham and AndVergérd2002se models using th
appr @Caatwl e)y ®bieh starts with a gl obal mo d e | C (

sequent iladdsylg divf@ipgaanbtl es, and tests them for exfy

For each secaadaeedwa gl obal generalized Rinear
t hat included adeiotrirwd ad fefde qptrse dficrt oal Ivamambl es.
with tAleC sftuenpct i on | (RiRplpaclkkra gEEhliMAX®tIlelpwi se rout
explanatory power and simplicity bas@dr omamkand
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for over(duspeesZ@inr 10.08dWe &Dsledssed the fit of
wi t H ol cr osussivnagloipdacetkiaagre i1 WZ hsaonfgt) alald9%ex &1 cul at ed
deviance expl aiWMeedskeyl ¢eheh pmodgelaW ggphott 000 R
il lustrate the relationships between a species
Poisson regressions as approxi matioogeneft atlkeephbi

only approximations, but illustrate the range o

wo { | [ ¢{

Il n ouyethrearvewoweese(280@di magenv)o,sebl(dD )b
whittaei | ed deceay @21219206)4,8)J,ymead (1®xX 00 197), fisher (
(10652), and red squirrels (dWel)t.o Wehad siphhaded ed
mode@les f or me dvee oddird ynot include them in these re

SpatialScale of Analysis
Each species was best predicted by | &Arsdsac ape

side lwar modelflietd stphaitsi able sstcal e against species'
mass to predict halritshters &l emateir ®@re? $ddlll o ,i nags ap esr
guadrat ati onsbhodpa detamee nhabi (Y ﬁssegl.s}céﬁ;sm.(s&;ale
residual debwirpnFeege¥We 3u2ed7vari abl esf meascalkds at

species, to identify those variables that best

Numerical Responses of Species toAnthropogenicFeatures
The influence of anthropogenic disturbance w

Var i dlelsecs i bing ant hropogeni ci A amaprmmptee dadtdd rur e s
specitesgli edough some relationships (WarggF@osi ti ve
exampeélati ve a8 uonfdalnOc esbpeebcbireesk pwearhemeder cent of 3
di stuirmanice dwrmnrdeswmpien g mo a matneyt meatt @y abhnt hr opoge
|l andco8even species were predicted by industria
and 5 species by cuThenesl apipeshineps, bandeeonads
cut lpinpeel,ines, and well Cuogiblschkvereafmocti éd Johlegat
10 mammal sr,elaantdiwkrhsehsiepos t(liy. ep.o srietliavtei ve abundanc

greater percentages ofdsuobpkdck area in surroun
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I n addition to t he npiecr vfaesaitvuerindess sintuhdee Haesetdher sotf d
siZeenceptabal epntghteh hreefl ati onshi p bet wefenmadbtundan
ant hropogenic variables were as greéafurgls. G htee e f

proportion of area covered by block features (d

on mammal s6 relative abundance; the next greate
| andscape. The percengr eoaft e3st snee gsamiicv e ienfefse chta do
| owl and mi xedwood, which appeared in one model
had comparatively | arge negative effects on spe

14



CAIdINBG MR LI2ISYAO fFyRaOlF LIS TSI GdzNB

0SSy YFYYLFf aLISOASE 6S SEFYAYSR® {2YS NBfl a2y

YR 20KSNA 6SNB yS3aFa@dS ONBR o0l NAO®
CAIdANSBF ¢ oSSO0 aAT1Sa o60aft21LIS 2F (GKS NBfl a2
Y2y3 yFdGdzNIE FyR I YyGKNRLR2ISYAO FSIGdNBaod {2YS N
a2YS 6SNB ySanh»®S oMERYSHANEDGS® & | EAE KI &

MpuPage






















































