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Executive Summary

We usedGPSelemetry location data from 63 adult caribou and 6 adult wolves to build spatially explicit resselection

function (RSF) rasterThese RSF rassedescribehe within-homerange habitat selection (Border) ofcaribou and wolves

the interprovincial Chinchaga caribou range in British Columbia and Alberta. Wethase®SFsn models that had been
previously developed for the Alberta portion of tihinchaga cariborange refining the models fuher by dividingroadsinto
separate categories (highiseroads low-useroads and winter roady as well as includingipelines andcutblocks In additionto
anthropogenic disturbansewe included covariates related to habitat and terrain that &rewn to influence the spatial

distribution of caribou and wolve.g.elevation, topographic indices, canopy closure, tree species composition, and distance to
water). We built seasonaRSF models (Caribou: spring, summer, fall, early winter, late wintdved/aenning, rendezvous,
nomadic)to account fordynamics in habitat selection for both species throughoutykar.

Caribou consistently selected for open canopy conifer forestsaaitledareas with higkr densities of higkhuse roads and
cutblocksduringall seasonsThese results are similar to thogeeviously reportedn the Alberta portion of Chinchaga rangad
within other boreal cariba herds Wolves selected for areas close to streams and rigersgall seasons, andlso selected
areas with higher densities of anthropogenic featudesing the denning and rendezvosgasongspring and summer). During
the nomadic season (wintewyolves selected areas with highdensities of higkuse roads, pipelines, and cutblocks, lawbided
areas with higkr densities ofow-use roads and winter roadélthough these esultsare consistent with other studiethat
assessethabitat selection by wolves ithe boreal forestthe dynamics in selection for high densities of anthropogenic features
warrants further studypbecausemultiple hypotheseshat were outsde of the scope of this analysisuldexplainthe observed
results (i.e. seasonal changes in ease of travel on linear features due to snow paokidgnamics in human trafficAccoding

to k-fold cross validationcaribou and wolf RSF models had hpykdictive capabilityTheresultingRSF rastesrcanbe used to
identify important areas for caribou based on their relative probability of selectiod ther potential overlap with wolvesThis
analysis provides insight into how caribou and wolves heddndscapeand the spatial RSF produetdll contribute to the
ongoing objectives of this projettiat aims to understand wolf and caribou response to anthropogenic disturbance at different
stages of development in the Chinchaga range. FurthermoreR®Ies areeadily available to aid land managerdtiture

decision making processes regarding caribou habitat restoration for the recovery of woodland caribou in Chinchaga.
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1. Introduction
1.1 Project Background

Woodland cariboyRangifer tarandus caribgpopulations are declining throughout their range and the boreal
populations in British Columband Albertaare listed ashreatened by federal Species at Risk (§ARA)Caribou
declineis believed to bédinked to habitat degradation and loss resulting from industrial development within caribou
range(FestaBianchet et al. 2011; Hervieux et al. 2Q118pustrial development converts mature forest to early seral
stages and fragments therldscape througltlearcutting anaconstruction of roads, pipelines, and seismic
exploration corridors. Early seral habitatd abundant habitat edgageate favourable conditions for apparent
competitors of caribou (e.g. moogAlces alcdsandwhite-tailed deer[Odocoileus virginiani)s These ungulates
sustain higher densities pfedators such as wolvg€anis lupus which increases incidental predation caribou
(Wittmer et al. 2005)Landscape fragmentation and higher densities of preddtas increased predation riar
caribou, which has led to increasetbrtality rates of caribopand pgulation declines in many hergPeCesare et al.
201Q Hervieux et al. 2003

Because ofhe negative impact of anthropogenic disturbance on caribou populations, the federal Boreal Caribou
Recovery Strategequiresless than 35% disturbed habitafithin each caribourange ¢ KSNB WRA & (1 dzNb S
defined as the footprint of disturbandeatures plus a 500m buffer on aitles (Environment Canada 201R)ost of

the boreal caribou herd ranges in British Colundrid Albertaexceed the 35% disturbance threshodhd thus

habitat restoration is required to expedite the recovery of carilpopulations However, due to the variety of
anthropogenic disturbance features (forestry cutblocks, access roads, oil and gas well sites, pipelines, and seismic
lines) and theirhomogeneougplacement on the landscape within caribou range, it is important to understand how
caribou and their predators respond to different types of disturbance featudeslerstanding how caribou and their
predators respond to anthropogenic disturbances withalland plannerso target restorative actions where they

will provide the most benefit to caribou by reducing predation riskreasinghabitat connectivityand ultimately
increasing the amount of functional habitat within caribou range.

While previougesearch has addressed the differential response of caribou and their predators to disturbance
features(e.g. Dyer et al. 20050renson et al. 2008atham et al. 20L,1DeCesare et al. 20),2he response of

animals depends on the availabilapd seasoal importanceof surrounding habitatsand is thus expected to vaby

herd and regior{Boyce2006; Vistnes and Nellemann 2Q0&Ithough habitat selection for Chinchaga caribou and
wolves has been investigated previously (Rowe 2007; DeRdrSs), spatially expliciesource selection functions

(RSB) exist only for caribou during the calving periaad do not cover the transboundary extent of the Chinchaga
caribou ranggDeMars 2015)Iin addition,it is increasingly recognized that an unsanding of yearound habitat

use is important for effective management of caribou due to the complex relationships between caribou survival and
calving success, and the seasonal dynamics in exposure to anthropogenic disturbance, predation risk, entd appar
competitors (Saher and Schmiegelow 2005; Boyce 2006; McLoughlin et al. 2010).
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Therefore, his project aims to expand the depth of understandifigaribou and predator response to
anthropogenic disturbance by carrying out detailed analysis witierChinchaga caribolierd range andby
assessing animal ggonse to anthropogeniteatures at different phases of development and at different temporal
periodsthroughoutthe year.Specificallythe results of this analysan be usedo identify areaswithin the
Chinchaga rang#hat can be prioritized for restoration based on (i) their probability of use by caribou and (ii) the
potential to reduce encounters with wolves. We also aim to provide det&l8gjeospatal rastes for theChinchaga
caribou rangehat describe the probability of habitat use by caribou and wqgleesl which may be used science
based decisiomifor wildlife managementJohnson et al. 2004)

1.2 Interim ReportObjectives

Thisreport addresseshe following objectivesn support ofthe overall project objective tanderstand the response
of caribou and wolves to different disturbance features

1. Developresource selection functions (RSFs) that describe how caribou and wolves use the landscape in
relation to disturbance andatural haltat attributes, and duringdistinct periods of the yeailhese RSFs can
be used as a foundation to build future models that can include additional landscape metrics.

2. Provide caribou and wolf R&#5tersas geospaal products with the aim of helpg land managers evaluate
the potential for overlap between caribou and wolyasdidentify areas that could be prioritized for
restoration to reduce the probability of encounters between caribou and wolves and increase effective
habitat for caribou.

2. Study Area

The study area encompasses thensboundaryrange of theChinchaga caribou heid northeastern British

Columbia anahorthwestern Alberta Figurel). These cariboarethe boreal ecotype, occur in the boreal forest year

round, and have little or minimal seasonal shifts in home raiBgegerud 1992; Brianet al.2009) Boreal caribou

FNBE fAadGSR Ia (K N#Bdifé Scyrfolrta utgoRléhdlCatibowRedadsiearii2005)the

Committee on the Status of Endangered Wildlife in Caf@@SEWI2002) and the Species at Risk ASARA,;

Environment Canada 2012) 2 NB I f OF NAo62dz F NS ftAAGSR a | Wi2L) LINR 2
Framework A fedeal recovery strategy for this ecotype was released in ZEt®ironment Canada 2012)

The Chinchaga caribou range is characterizeloopgal forestconsising of black spruce and larch in poorly drained
muskeg and fen lowland areamdwhite spruce, trembling aspen, and balsam popRogulus balsamifedan
upland areagNaturalRegions Committee 2006; Tigner et2114) Elevation in the study area rangigem 606G
800m above sea level witielatively flat topography (Figure) IThereis a high diversity of ungulates in the area
includingmoose, whitetailed deer,andwood bison Bison bison athabascaBowe2007) Common predatrs in the
area include wolvedlack bearsyrsus americanysgrizzly bearddrsus arctog wolverines Gulo gul9, andlynx
(LynxcanadensisRowe2007;DeMars 201k The Chinchaga caribou rangigaddles both sides of the border
betweenBritish Columbiand Albertawith approximately 50% of the total range argeeach provinceKigurel).
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TheChinchagaaribourange hadeen extensively altered by anthropogenic activities associated with oil and gas
exploration, forestry, and recreational activities. The federal recovery strategy estimates that 74% of the habitat in
Chinchaga is disturbed by anthropogeactivities and that caribou populations are declini(ignvironment Canada
2012 Hervieux et al. 2013
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Figure 1 Study area map for the Chinchaga caribou ramgetheasten British Columbia and nonttestern Alberta.
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3. Caribou Resource Selection Functions

3.1 Introduction

PreviousRSF analyses have been conducted for boreal caribou herds in Alberta and British Catuhatéawhere in
Canadde.g. Neufeld 2006Antoniuk et al. 2007F-ortin et al. 2008; DeCesare et2012), howeve, becausdRSF

values depend on habitat availability on local landscapes and the scale of investigation (geographic and temporal) an
therefore do not transfer well across regions (Boyce et al. 2@B&)e is a need for regional and scafgecific
analysesRecently, fRI Research developed a base RSF for the Alberta portion of Chinchaga range covering 5 seasor
within the annual period (Pigeon et al. 2016), howeseistingRSFastersin the British Columbia podn of

Chinchaga caribowange ardimited to the calving season (DeMars 2015). Considering the importance of all seasonal
periods in the lifehistory of caribou (Saher and Schmiegelow 200i&xe is significant potential to improve the

efficacyof management planning for caribaacovery byextendngthe coverage of RSF models developed in the

Alberta portion of Chinchaga caribou range to include British Colymbihby assessingsource selection for the

full suite of biologically defineseasons

3.2 Methods

3.2.1Cariboulocation data

We used GPS telemetry data gathered fré&adult female caribouin the Chinchaga range available from Alberta
Environment and Parks (n=1&)¢ British Columbia Ministry of Environment (n=9), 8WOGRI®=35).Caribou

collared by Alberta Emanment and Parks were fitted withotek 22063300 GPS telemetry collarstween 2007 and
2010(LotekEngineering Systems, Newmarket, Ontario, Canada). Caribou were captured as part of ongoing
Y2YAU2NRY3I o6& GKS F20SNYYSyd 2F 1 fo0SNIFT OF LWdz2NE | YR
Care Protocol 008 (Hervieexal.2013).Caribou colleed by the British Columbia Ministry of Environment were fitted
with GPSSimplexTM and POSR&€enceTM collars (Televilt Positioning, SwedeaP04(Rowe2007).Caribou

collared under thBCOGRI&llaring program were fitted witATS Iridium GPS G211@&vanced Telemetry

Systems Inc., Isanti, Minnesota) or Vectronic GPS (Vectronic Aerospace, Berlin, Germanggtedars2013and

2016 (Culling and Cullird®13) Immobilization and collar installatioconducted by the British Columbia Ministiy
Envronment andBCOGRIfdllowed Provincial Resource Information Committee standéiRitsve2007: Culling and

Culling 2013 llars were programmed to record positional fixes at varying inteaet®rding to collar type and

season, such that a fix was atteted once every 1, 2, or 4 hours resulting 24 potential fixes per day per animal.

We included a random effect for each aniryalar to account for the variance in number of fixes used in the analysis,
and individual differences in behaviour and avaligbof habitat(Gillieset al.2006) We retained telemetry locations

for analysis if the Horizontal Dilution of Precision was < 10, indicating a positional accuracy of 35m and reducing the
chances of misidentifying environmental covariatPsissaulet al. 2001; Lewigt al.2007) The final dataset
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consisted of 127,151 locations from 63 individu@sllared individuals spent time in Alberta and British Columbia
regardless of collaring location.

To account for changes in the spatial distribution andahebur of caribouthroughout the year, we definefive
distinctseasongor caribou(Spring = 8 April to 7 June, Summer = 8 June to 24 September, Fall = 25 September to 6
November, Early Winter = 7 November to 28 January, and Late Winter = 29 Janudyriipf8llowing an approach
developed byRudolphand Drapeau(2012) and described in detail bylacNearney et al. (2016)

3.2.2 Landscape variables

We investigated resource selection of Chinchaga caribou within categories of attributes related to (1) topography, (2)
landcover, and (3) anthropogenic features. We compiled data layers in British Columbia to provide the closest match
possible to data lays used by Pigeon et al. (201M@)en developindhe Chinchaga caribou RSFs in Alberta. We

derived topographic variables including slope, aspect, elevation, topographic position indele(ifiegs 2006and
compound topographiindex (CTIGessler et aR000 from a 25m digital elevation model. We derived landcover
variables from a combination of Moderate Resolution Imaging Spectroradiometer (MODIS) and Landsat imagery
mapped at a 30m resolution, and developed for fRI Research by the Integrated RemsitegSindio athe

University of British Columbfallowing the methods of Nijland et al. (2015). Padingwinds are from the south

west in the study area and we therefore separated aspects into 3 categories (Flat = 0°; Lee = from NW to E aspect;
and Wird = from SE to W aspect). We used spatial cutblock data providedisiowaMarubeni International Ltd.

(DMI), Canadian Forest Products (Canfor), Tolko Industries Ltd, and the government of British Columbia (Consolidate
Cutblocks layer; www.data.gov.ba)cWe calculated the density of anthropogenic linear features (pipelines and
forestry and oil and gas access roads classified intougghlowuse, and winter roads), cutblocks < 30 years old, and

all other anthropogenic features (well sites and faiei§j for each year of animal data (262d16) using a 1km radius
circular moving window average in ArcGIS 10.2 (ESRI 2015). We chose a 1km radius as a middle ground density val
because previous research has shown that anthropogenic features can inflceriioeu behaviour from very small

scales (i.e. < 70m) up to 9KiBchaefeandMahoney 2007; DeCesaet al.2012; Johnsoet al. 2015) Pigeon et al.

(2016) also included conventional seismic lines in the linear feature footprint for Alberta; however we excluded
seismic lines from this analysis because we were unable to acquire data for the seismic line footprint in British
Columbia inime for this analysis. Pigeon et al. (2016) included variables for percent canopy cover and percent
conifer cover; we did not have access to these covariates for the British Columbia portion of Chinchaga range.
Instead we built ordinal models of canopy\eer and conifer cover by combining landcover classes and compared this
layer to the layers used by Pigeon et al. (2016). Pearson correlation values werean@160s we substituted the

ordinal canopy cover and conifer covavariatego replace thepercent canopy and percent conifepvariatesin
RSFnodels. All covariates are further described in Table 2.
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Tablel. GPS telemetry locations and the collared individuals by (2€842016)for Chinchaga cariboun British Columbia and

Alberta
Caribau
Locations Individuals
Year - -
2004 7,791 9
2005 2,836 7
2006 224 1
2007 9,903 5
2008 36,563 13
2009 36,554 12
2013 9,333 14
2014 11,916 22
2015 11,158 27
2016 873 18
Total 127,151 63

Table 2.Covariatesised to assess 3rd order selection of boreal caribou (Rangifer taraadbsy within 5 seasons (Spring,
Summer, Fall, Early Winter, and Late Winfer)collared caribou in the Chinchaga herd in British Columbia and Alieseeen
2004 and 2016Categries of attributes are shown in bold.

Covariate Description

Topography

Elev Elevation based on 25m digital elevation model (DEM, m).
Flat Aspect of 0°

Lee Aspect indicates leeward slope (NW, Na&ing slope).

CTI Compound topographic index.

TPI Topographic position index estimated within 1km radius.
Landcover

Mixed 30m pixels withpresence of deciduous treesB8% conifer; €L).

ConiferCover_ordinal

CanopyCover_ordinal

Distance_water
Anthropogenic features
Road_high_1km
Road_low_1km
Road_winter_1km
Pipeline_1km
Cutblocks_1km

Values of 0 (<25% of forested area is made up of conifer species),/5%26f forested areai
made up of conifer species), or 2 (>75% of forested area is made up of conifer species). C
derived from landcover classification with 30m pixel.

Values of 0 (40% of canopy is covered by trees), 1-6020 of canopy is covered by trees), or
(>61% of canopy is covered by trees). Classes derived from landcover classification with &
pixel.

Distance to large streams (km).

Proportional density of higlise roads within 1km radius (Kkm?).

Proportional density of lovuse roads within 1km radius (Kfkm?).

Proportional density of winter roads within 1km radius @km?2).

Proportional density of pipelines within 1km radius @km?).

Proportional density of cutblocks (<30 yrs since harvest) within 1km radiifgk(kiA).
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Figure2. GPS telemetry locations for collared caribou in the Chincteaggein Alberta and British Columbia between 2004 and
2016
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3.2.3 Data Analysis

We based our analysis of habitat selectionRBFsleveloped by Pigeon et al. (2016) under a generalized linear mixed
model (GLMM) framework where the most parsimonious mddekach season was determined from a suite of
OFYRARFGS Y2RSta dzzaay3a ! 128 BB LYRF 20N SIMR0/NE N 21 GINR 2
A4St SOGSR I NYyR2Y &l YLXS 2F WI@lIAflIofSQ famedfeach2y a FN
individual at a ratio of teravailable locations for every used location. We then extracted landscape covariates to each
used and available location and used these data to fit a GLMM for each season using the same parameters as the fin
models selected by Pigeon et al. (2016). In developing the base RSF for the Alberta portion of Chinchaga range,
Pigeon et al. (2016) investigated groups of anthropogenic disturbance variables based on the likelihood of eliciting a
similar response from carilboand thus anthropogenic variables were grouped into either (i) linear features, (ii)
cutblocks < 25 yrs old, or (iii) all anthropogenic features (well aitd$acilities)except cutblocks buncluding linear
features. As we aimed to investigdtee differential response of caribou to disturbance features of differtypes,

we comparedhe modelfit according toparameters from Pigeon et al. (201 a second model whemisturbance
covariates were broken into discrete categormgype andlevel of uman use (higluseroads, lowuseroads,

winter roads pipelines andcutblockg. To avoid incorrect model interpretation due to collinearity between variables,

we examined the covariates in each model for collinearity and removed one of a paniafles if they had a

Pearson correlation value >015the AIC score indicated greater parsimony for the moddl ¢éixamined
anthropogenideatures by type, we retained that model as the final model in that seaslbgovariates used in the

RSF modelsere standardized to facilitate model convergence and interpretation.

We assessed the predictive ability of each final model usfiodgkcross validation (Boyce et al. 2002), gederated
maps of the relative probability of selectidor each seasofi.e. resource selection functions [RSFs]). These maps
identify areas used by Chinchaga caribou more than expected from a random distribution. These maps can also be
used to evaluate the influence of anthropogenic features on seasonal patterns of seledtiomtive Chinchaga
caribou ranges. For each season, we first tallied the relative probability of selection frdmahmodels into10
categories based oquantile valuesn relative probability, andhen collapsed bins of similar probabilities into $&ng
bins so that selection increased significantly between each successive bin cqtéigtsgn et al. 2010)he final
number of bins, based on the selection ratio witharch season, varied between 8 and ¥e also calculated risk
ratios on the final lyining classificatiorRisk ratios are the ratio of the probability of an area being selected (bin)
relative to the probability of selection of the lowest bin value (bin 1) for that sedafencarried out all statistical
analyses and data exploration in R@b using R statistical softwa(RStudio 2015R Development Core Team 2015)

3.3 Results

For all seasons, models with expanded anthropogenic disturbance classes were more parsimoniowedgdarbuilt

using the covariates in theigeon et al. (201@&)ase RSFs. Across seasons, caribou consistently selected habitats with
flat terrain,open canopiesanda higher proportion of coniferous trees than expected by randdable 3.

Anthropogenic éatures such as cutblocks, higke roads, and winter roadsene avoided in all seasons; however
caribou showed slight seleon for lowuse roads during late winter and sprjrajndalso forpipelines during summer

and fall. Caribou selected areas farther than random from streams during spring and fak)dmiedareas closer
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than random to streams during early and late winténally caribou selected habitat at higher elevations during
spring and summemandselected areas dower elevations duringarly and latevinter.

Using coefficients from th&nal models, wemapped RSFend binned probabilitiesf selectionper season (Table 4;

Figures 37). Overall, Chinchagariiaou were atleast & A YSa Y2 NB f A1 St & ithehighesSE OG | |
RSF value (bin 8 to 1€easordependent) than areas #t were attributed to the lowest RSF value (bin 1; Tdble

During fal] Chinchaga caribou were nearly @@es more likely to select areas identifiedthvthe highest RSF value

(RRbin 10Table 4 Figure 3, while the lowest difference between selectioocurred in late winter (RR binTéable 4

Figure 7. K-fold validation yielded average Spearman rank correlatiogs@éRging from 0.2 to 0.99or used

locations and from0.03 to 0.07or random locations: Spring&erage: (Us€).99; Random:0.03), Summer R

average: Use: 019 Random: 0.0 Fall Raverage: Use: 0.99; Random: 0.pdBarly Winter Raverage: Use: 0.99;

Random: 0.03), and LaWinter Raverage: Use: 0.9/Random:0.002.

Table 3Standardized mod€d2 STFFAOASY Ga& 61 0 | yR 3 drdephibitaNgelecBoNadBhimBhaga ¢aBbou R S a (
during $ring, Summer, Fall,&ly winter, and late winterin Alberta and British Columbia between 2004 and 2Ck#/ariates are
described in dble 2 Variables for which selection was statistically different from random are shown in bold.

Spring Summer Fall Ewin Lwin

i SE i SE i SE i SE i SE
Intercept -262 0.04 -2.48 007 -240 0.04 -260 0.04 -250 0.02
Road_high_1km -0.07 0.01 -0.18 0.008 -0.01 0.01 -001 0.01 -002 o0.01
Road_low_1km 0.05 0.009 -0.11 0.008 -0.07 0.01 0.01 0.01 0.07 0.009
Road_winter_1km -0.16 0.01 -0.12 0.008 -0.04 0.01 -0.05 0.01 -0.001 0.008
Pipeline_1km -0.09 0.008 0.02 0.006 0.11 0.008 0.01 0.008 -0.19 0.01
Cutblocks_1km -0.06 0.01 -0.13 0.02 -0.13 0.02 -0.03 0.01 - -
Distance_water 0.06 0.008 - - 0.15 0.01 -0.19 0.009 -0.04 0.01
CanopyCover_ordinal -0.26 0.01 -0.44 0.007 - - -0.59 0.02 -0.29 0.008
ConiferCover_ordinal 0.44 0.01 - - 047 002 037 002 0.27 0.01
Mixed - - - - -0.27 0.10 - - - -
Flat - - 041 0.01 - - 0.20 0.02 0.16 0.02
Lee -0.04 0.02 - - -0.16  0.02 - - - -
DEM 0.46 001 0.78 0.02 - - -0.34 0.02 - -
TPI 010 0.009 0.04 0.006 0.20 0.01 0.15 0.009 - -
CTI 0.41 0.008 - - 0.40 0.009 -0.06 0.01 - -
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Table 4t NP LI2 NIi A 2y 2 T), nbinther bffuded I6c&ions (Epfopodtion of used locations fjiselection ratio (wy),
and risk ratio (RR) per bin of relative probability of selection for each season (Spring, Summer, Fall, Early d\iater\/dinter)
from mixed logistic regression models assessing 3rd order selection of female boreal caribou irctteg€hiaerdn Alberta and
British Columbia between 2004 and 20%@lection ratios < ihdicate avoidance while selection ratios > 1¢atk selection.

Spring Summer

Bin Use i w(k) RR* Bin h; Use i w(x) RR*
1 0.06 101 0.01 0.10 1.00 1 0.09 332 0.01 0.14 1.00
2 0.08 217 0.01 0.16 1.68 2 0.08 620 0.02 031 221
3 0.08 452 0.03 0.32 3.27 3 0.09 1120 0.04 0.48 3.45
4 0.09 742 0.04 050 5.14 4 0.10 1471 0.06 0.59 4.19
5 0.09 1099 0.06 0.69 7.19 5 0.11 1967 0.08 0.70 5.02
6 0.10 1549 0.09 0.90 9.37 6 0.26 7306 0.29 1.12 7.99
7 0.11 1990 0.11 1.05 10.87 7 0.14 5461 0.22 154 11.00
8 0.12 2438 0.14 1.15 11.97 8 0.12 6937 0.28 2.22 15.88
9 0.14 3613 0.21 1.52 15.77

10 0.14 5237 0.30 2.17 2250

Fall Early Winter

Bin ny Use i w() RR* Bin hj Use i w() RR*
1 0.05 51 0.00 0.08 1.00 1 0.10 256 0.02 0.17 1.00
2 0.07 123 0.01 0.15 1.85 2 0.07 329 0.02 0.33 1.95
3 0.08 263 0.02 0.27 3.37 3 0.17 1053 0.07 0.43 2.53
4 0.10 388 0.03 0.33 4.15 4 0.11 1247 0.09 0.75 4.43
5 0.10 543 0.04 043 5.32 5 0.14 2127 0.15 1.01 5.99
6 0.11 862 0.07 0.65 8.04 6 0.17 2886 0.20 1.18 6.98
7 0.11 1304 0.11 094 11.66 7 0.15 3725 0.26 1.70 10.00
8 0.12 1736 0.14 1.19 14.83 8 0.09 2980 0.20 2.39 14.08
9 0.13 2857 0.24 187 2321

10 0.13 4005 0.33 255 31.66

Late Winter

Bin ny Use Wi w(k) RR*

1 0.04 255 0.02 042 1.00

2 005 339 0.02 047 1.13

3 0.13 1153 0.08 0.62 1.49

4 0.10 1274 0.09 0.87 2.08

5 0.08 1265 0.09 1.06 253

6 0.31 4862 0.33 1.08 257

7 0.14 2327 0.16 114 272

8 0.15 3150 0.22 139 3.32

*Risk ratio is expressed relative to bin 1. Within each sea@iatios are the ratio of the probability of an area being
selected (bin) relative to thprobability of selection of the lowest bin value (bin 1) for that season.
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Figure 3Relative probability of'$order habitat selection by caribou during spring in the Chinchaga caribou range, northeast
British Columbia and northwest Alberta, Candaddween 2004 and 2016RSF values were not mapped in the northwest portion

of the range where landcover data was revailable.
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Figure 4 Relative probability of'8order habitat selection by caribou during summer in the Chinchaga caribou range, northeast
British Columbia and northwest Alberta, Canadsween 2004 and 2016RSF values were not mapped in the northyestion
of the range where landcover data was not available.
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