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1. INTRODUCTION

This Wolverine Distribution, Abundance, and Habitat Occupancy Study, Bution 10.9 of the
Revised Study Plan (RSP) approved by the Federal Energy Regulatory Commissi@) {6ER

the SusitnaVatana Hydroelectric Project, FERC Project No. 14241, focuses on cwlpct
construction baseline population data on wolverines in the Project area (reservoir impoundment
zone; facilities, laydown, and storage areas; access andnisaie line routes) to enable
assessment of the potential impacts from development of the proposed Project.

A summary of the development of this study, t
implementation of it through the 2013 study seasppears in Part A, Section 1 of the Initial

Study Report (ISR) filed with FERC in June 20RDF&G 20149). As required und:e
regul ations for the Integrated Licensing Proc:
in implementing the studylgn and schedule and the data collected, including an explanation of

any variance from the study plan and schedul e

Since filing the ISR in June 2014, AEA has continued to implement the f&épR@ved plan for
theWolverine Distributiom, Abundance, and Habitat Occupancy Sty example:

1 On October 21, 2014, AEA held an ISR meeting foe Wolverine Distribution,
Abundance, and Habitat Occupancy Study, along with meetings for each of the other
wildlife studies.

1 Conducted Sample UrtrobabilityEstimator (SUPE3urvey in 2015

I n furtherance of the next round of | SR meet.i
contains a comprehensive discussion of results oiMbkrerine Distribution, Abundance, and

Habitat Occupancy Studyr om t he begi nning of AEAO6s study |
of calendar year 2014. It describes the methods and results &Wdherine Distribution,
Abundance, and Habitat Occupancy Stualyd explains how all Study Objectives set forth in the
Commissiorapproved Study Plan have been mfetcordingly, with this report, AEA has now
completed all field work, data collection, data analysis, and reporting for this study.

2. STUDY OBJECTIVES

The overall goal ofthe Wolverine Distribution, Abundance, andalyitat Occupancy Study
(henceforth, the Wolverine Studyd to collect preconstruction baseline population data on
wolverines in thé°roject are@reservoir impoundment zone; facilities, laydown, and storage areas;
access and transmission line routes)etmable assessment of the potential impacts from
development of the proposed Project. This information will be used to estimate the number of
wolverines that may be affected by the Project and to evaluate impacts on habitats used seasonally
by wolverines.

Thefour studyobjectivesare established in RSP Section 10.9.1

1) Estimate the current population size of wolverines.
2) Establish a population index for wolverines.

Susitnal Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 1 October 2015
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3) Describe the distribution of wolverines in late winter.
4) Describe habitat use by wolverines atd winter.

3. STUDY AREA

TheWolverineStudy Area (WSA;Figure3-1) is substantially larger than the Project area because
of the need to consolidate sampling blocks fopttuposed population estimatitachnique while

still encompassing the reservoir inundation zone, dam site, access and transmission line corridors,
and other Project infrastructure and adjacent areas. Most\&f3lAds within Game Management

Unit (GMU) Subunits13E and 13AThe study tam developed aampling grid delineated for a
SampleUnit Probability Estimator (SUPE) survegf wolverinegBecker et al. 20Q450lden et al.
2007)for the WSA as the primary method for assessing population status of wolverines (Figure 3
1). The study tean divided thesurvey area int@38 equaly sized survey units (e.g., 25 square
kilometers; Golden et al. 2007) that were stratified on the basis of predicted density of wolverines
(two categories:high density and medium/low densityfrom a priori knowledge harvest
information and habitatharacteristicsOf the 338 survey units comprising the WS3Rhe study

team randomly select&d 6 for the SUPE survey.

As described in the ISR Overview (Section 1.4) filed in June 2014 and subsequeRtlyptbsal

to Eliminate the Chulitna Corridor from Further Stufiled with FERCon September 17, 2014,

AEA explained that it had decided to pursue the study of an additional alternativisadtth
orientedcorridor alignment for transmission and access frontéme site to the Denali Highway,
referred to as the nDenal. East Corridor Opt]
further study. This change to the study area did not impact this study, because the WSA already
included all current corridor ojpins.

4. METHODS AND VARIANCES

4.1. Population Estimation

The study teammplemented the methods as described in the Study Plan with the exceptien of
variances explained below (Section 4.1.1).

The goal of thisstudyis to collect preconstruction populationada on wolveringin the Project
area(reservoir impoundment zone, facilities, laydown, and storage areas, access and transmission
line routes)for future assessent of thepotential impacts from development of the proposed
Project.The Study Plan proposeding the SUPEsurvey techniquas the primary methoand
occupancymodeling (OM)as a secondary methtmassess the wolverine population in the WSA.

The study team developedrsey methods to allow data collected during SUPE sisrt@be used

in OM without violating the assumptions of either estimator. Because the requirements for
conducting a SUPE are more rigorotng survey designvas largely based on the SUPE.

RSP Section 1089 p r o0 p o s eadsingle laerial Sampldnit Prokability Estimator (SUPE)
survey will be attempted. If survey conditions are unsuitable for the SUPE in 2013, then an
occupancy s ur vSuyablewsuriey cobdigions didmat devefn2013to allow the

Susitnal Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 2 October 2015
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study team toconduct the SUPE as plannesb the study teamattemptedOM as originally
proposedsee Section 4.2 belowjor OM, he study tearselectech subset of 25 sampling units

from the216 randomly selected survey units in 81¢PE grid The study teamandomly selected

the first sample unit, then spaced sample units at approximately 10 km on center, which was the
approximate radius of a circul&800-km? meanadulthome rangeize, as described the 1980s

Alaska Power AuthorityfAPA) Project studiefWhitman and Ballard 1984and mean adult
female home range sizas describeth thestudyby Inman et al(2012.

In 2013, he study team flewazupancy surveys following SUPE protoc@szcept usinga Cessna
185 fixed-wing aircraft rather thara PiperPA-18. The higher speed of the Cessna aircraft was
acceptable for the OMegausehe study teanonly needed to detect wolverine presence (either
individual animals or tracks) in each of the sample unitsdahehot need tofollow tracks The
greater speedf the Cessna reduced the amount of time needed to survey each unit, angthe lo
maneuverability did not affect survey results. Surveysaaiple unitended when wolverine sign
was detectedr whenthe entire sample unit was searched

To produce arf©OM estimate in 201,3he study tearfiew two complete occupancy survegsiays

apart The study team flewlla25 sample units for eac®M survey in a single dagnd repeated

the survey 3 days later. Two aircraft were used, eachangtinsistenpilot/observe team and

each searchedpproximatelyhalf of the sample unitduring each surveyeversingthe sample

units assigned to each team for the second occupancy survey to avoid detection bias based on prior
knowledge of track locations.

Snow conditions alloed completion of a SUP&urvey duringviarch9i 12, 2015 in the WSA. A

5-day snowstormencompassing the WSA&nded early in the morning of Mar@) 2015. The

Nati onal Weather Serviceds Chulitna River wea
March 8 for a storm total of 9 inches of snow gained, while the nearby Natural Resources
Conservation Serviceo6s Mo nnadaiasrof 8E7linghes totednaw her s |
depth. Although hese snow depths may not be representativauwh of the WSA which is

relatively distant anét higher elevatianthan these weather statioisey do indicate that the

storm likely encompassed the eatiVSA.At midday on Marcl8, the study team visited the WSA

to confirm that conditions were sufficient to meet SUPE assumptions (Becker et aj nE988&ly

thattracks were readily recognizable from the air, that tracks preceding the snowstorm could be
correctly distinguishedrom postsnowstorm tracks, and that pastowstorm tracks could be

followed both forward and backward.

Primary survey efforts began the morning of Ma8¢ci201524 h after the end of snowfall. The
study team flew irfive Piper PA18 fixed-wing aircraft. The northern portion of the WSA was
unavailable on the first day due to high winds that prevented flying and produced a substantial
ground storm that obliterated old tracks and deposited blowing snowhetep of them. The end

of the ground storm was treated as a new snowfall event for purposes of determining snow age,
and the northern portion of the WSA was surveyed 24 h afteréideAtter the SUPE surveyno
additional storm eventsith sufficient snow accumulatiooccurred in2015 that wouldallow any
additional SUPE or OM survey flights

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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41.1. Variances

As reported in the ISRPart A Section 4.2.1 (ADF&G 2014a), no variances for occupancy
modeling methods occurred, and environmental conditions were not suitable for SUPE surveys.
2014, snow conditions did not allow fdBUPE oroccupancy modelingurveys (ISR, Part C,
Section7.1.2 ADF&G 20141).

In 2015, he study area used ftire SUPE survegnalysis varied from #t described in #Study

Plan (RSP Section 104). due to unauitable tracking conditions in the southern end and
northwesern edgeof the planned study areA band of sample units on the southern end of the
survey area were excluded due to violating SUPE assumptions, namely wind vecmir
removedtracks (Figure4-1). Additionally, a band on the northwest edge (Figure 4) was
excluded due to high winds which created dangerous survey conditions and violated SUPE
assumptionsby obliterating tracks. Therefore, these sample unitswere removed from
consideratiorwhencalculating the2015SUPEresults

Twelve additional sample units entirely within the study area \peeeselectedfor the SUPE
surveybut were not surveyed 2015due toseveralfactors including pilot error and insufficient
time to survey the units before theowbecameoo old to meetsurvey assumption3hese units
were treated as unselected, unsurveyed imthe analysis. Becausieese units lacked common
characteristics (i.e.,oenmon habitat, weather reasons for not surveying, etc.pecauseahey
were interspersegndomlythroughout the WSA with successfully surveyauts, their inclusion

is not expected toesult in a biased estimaf€he primary effecbf including theseelected but
unsurveyed unitss to lowerthe proportion of units surveyetherebyincreasing the variance of
theabundancestimaten the SUPE calculatio®One norselected sample unit was surveyed due
to pilot error, and was included in the analydibe study team was able to accomplish the
objective of obtaining an estimate of abundance udimgSUPE methodin 2015 despite the
exclusionof theselected but unsurveyed units

The study team did not perform mustason OM to create an index of therent wolverine
population in the WSAaswas describedh theStudy Plan (RSP Section 104).and ISR Part A
Section 6(ADF&G 2014a) After OM was proposedor this study recent work by Ellis et al.
(2013) highlighted several difficulties associateith the use of OM for monitoring trends in
wolverine abundance. Most importantly, Ellis and colleagues foundwiithbut a large number

of sampled cells, the statistical power of OM to detect changes in wolverine abundance is very
low. Theefore,thestudy teandetermined that OM was unlikely to perform adequately to provide
a multrseason index to wolverine populations and the method was aband@beeabjective of
establishing a population indexith OM as a reliable monitoring tool inelu of regularand
repeated SUPE surveygs not achieved and future efforts should focus on SUPE surveys, as
possible, as the superisurvey method adierial trackingor assessing wolverine abundance.

4.2. Habitat Use and Distribution

The study team used two approacteadsess distribution and habitat use by wolverines in the
WSA. In the first approach, the study teased track occurrence data from the SUPE survey to
characterize the distributiaand occurrencef wolverinesamong elevations and habitaigiring

the couse of the SUPE survey, track grdopatiors wererecordedusing aviation GPS receivers

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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andeach track was followed to its beginning and to its &heése GPS tracks were traaaekron

a map after the factto remove anylight-related maneuvering, except where complicated tracks
necessitated recording the tracks during the survey itself. The study team then rdupiicade

tracks (i.e., wolverine trackbat werefollowed by two different aircrafthy retainingthe tracks
recaded during thenost recensurvey and removingnypreviously recordedopies of théracks.

These tracks were then overlaid on a digital elevation model (DEM) of the survey area from the
National Elevation Database (Gesch 2007) and elevsatereobtairedfor eachpixel under the
wolverine track Similarly, the study team overlaid tracks @atand-covermap coveringnost of

the study area (BLMt al.2002).Because the sampling units were selected using stratified sample
unit categories that included e&ion and habitat information, the areas in which the study team
was searching for wolverine tracks may have beenrepresentative of wolverine elevational
occurrence as a whol&herefore the study team constrained the analysisseselectedsample

units onlyby removing any portions of wolverine tracks that occurred outside selected sample
unitsfrom the analysidDoing so limits the comparison to the elevation and habitat in which tracks
occurred in the selected portion of the surve\)
portions of the survey grid (i.e., where the study team actually survege@n the extreme
heterogeneity of wolverine movement, lbat general andlongthe observed tracks, and the lack

of avail abl e 0 theastudyeedndusad the entire sdlecied and surveyed portion of
the WSA asvailable, and extracted undeng DEM and habitataster values.

The table ofavailableandusedelevationsof tracks from the SUPE surveyasimported intothe

programR (R Core Team 2015). The study teaelectedthe available elevations by randomly

selecting a number of availableeeationpointsequal to the total number of used valueshout
replacemen{Northrup et al. 2013)We then analyzed the datssing the Bayesian modelling
programOPENBUGSV. 3.2.3 (Lunn et al. 2009) through tRROPENBUGS package $turtzet al.

2005). The study team used a Bayesitast with unequal varianceKéry 201Q by modelling

the mean (W) of used and available elevations separately, and subtractecithe from the

Moccurred The prior distribution of both Aailabie and poccurredwere uninformative, using a normal

di stribution with a =rh«adf, anwdfthe Gorrespomtingaestimates ofi s i o |

U=—, where 0 was unif o m{ 6,008} Sighificande wasentbrprbtedt we e n

from the posteriodensity of thelerived statistic: pecurredi HAvailanle O0. OPENBUGSused 3 chains,
with 2,000 posterior draws from each chain after a4 500 iterations, and a thinning rate of
5.

The table olisedand available habitats from the SUPE suraksp wasmported into thgrogram
R (R Core Team 2015)Habitats werdumped into three major classtsat were identifiedn the
original APA wolverine study (Whitman and Ballard 198 Whitman et al. 1986)shrub
dominated habitatprested habitagndé o p e n 6 ThHe@pdemdhalatatclasscomprisingalpine,
tundra, ice, and other habitats not dominated by woody vegefatitinthe exception of dwarf
shrub, which was treated as open haptabr r esponded to the previ ous
The sudy teamsampledhe available habitat by randomly selecting a numbeawailablepixels
equal to the total number of occurreabitat pixelswithout replacemeniNorthrup et al. 2013)
The habitat datavere collapsedinto a 3 x 2 contingencytable of habitat by use, which was
anal yzed u s?testupingthesimulated®valneoptionin the progranR (R Core Team
2015) TheP-value was calculateasing 1x 10° bootstrap replicates of the dftdope 1968)

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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The second approadb analyzing wolerine habitat use employetata from groundracking
surveysconducted forStudy 10.10,TerrestrialFurbearerAbundance and Habitat Ugeee the

Study Completion Report fa@tudy 10.10 for full details of the method®riefly, the Terrestrial
Furbearestudy team established a setsefven groundbased survetransects betweetb and 18

km long (~9i 11 miles) alongproposed transmission and access corridodsnatural corridors for
animal movement (e.g., creeks and rivers). These routes were surveyeerbéanwuary and April

in 2013 and 2014The Terrestrial Furbearerstudy team assessed habitat along these routes
approximately every 250 m. When wolverine tracks were detecte@iethestrial Furbearer study

team categorized the habitatwhich the tracls were foundFor this analysis, lhe habitat were
collapsedafter the facinto the same major categories as the SUPE survey, using the first dominant
vegetative class (e.g., if a site was scored gseBlentforest with60 percentshrubunderstory
theover al | cl assi f i cTaetdble susedand @vaildble babitat 6ofints freenghe 6 ) .
groundsurveywasimported into the program (R Core Team 2015)The habitat datavere collapsed
into a 3x 2 contingencytable of habitat by use, whichwasn al y z e d u sitastqising Pear :
the simulatedP-valueoptionin the program R (R Core Team 201the P-value was calculated

using 1x 1P bootstrap replicates of the d#tdope 1968)

42.1. Variances

No variances from the methods described in the SRldy (RSP Section 104).for habitat use
and distribution wer@mplemented

5. RESULTS

Because animal location data collected during ADFgd@pulationsurveys are restricted under
Alaska State Statute (AS 16.05.8XH)), the coordinatesof the wolverine observedduring the
previous surveys analyzddr the ISR(ADF&G 2014a,Section 5.1)or for this reportare not
included in the data posted on fr@ject website.

Data developed in support dhis study areavailable at http:/gis.suhydro.orgi&/10-
Wildlife/10.9-Wolverine/

See Table 8 for details.

In 2015, the study team was albbesurveyl73of the 216sample units previously identified for

the SUPE. One additiongdreviously no-selected sample unit was surveyed included in the
analysis Thirty-two previously selected sample units on the exterior of WSA were not surveyed
due to weatherthus theywere removed from the WSA for SUPE calculation, along with 26 non
selected ung adjacent to the excluded sample umitisth common terrain. An additiondl2
selectedsample unitén the middle portions ahe study area were not surveyhe to pilot error

or logistical concernand were subsequently treated as unselected units. The modified survey area
consisted of 281otal sample unitg81 mediurlow-straum sample unitsand 200 higfstraum
sample units)of which 41 mediutbow-straumand 132 higkstraumsample units wereusveyed
represenhg sampling fractios of 50.6 percentand 66.0percentfor the medium/low and high
strata respectively. The final aresurveyedfor the SUPE was 6,627 KmThe overall survey
conditionswere mostly fair togood butwere variable over th extent of the WSAThe pilot

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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observer teams scored survey conditions among the surveyed sampsl6iisrceniexcellent
41 percenigood, 34percentfair, and 9percenipoor.

The survey teams identifiet® unique sets of wolverine tracks during the sur@enf those tracks
were from groups oP wolverines,corresponding toraestimatedower limit of 52 wolvering
(Figure 41). For the SUPE calculation, tracks that left the WSA were weidiyede proprtion
of the track within the WSA times the number of wolveringgresenteth that group of tracks
(E. BeckerADF&G, pers comm.), leaving an adjustesktimatedower limit of 50.06 wolverines.
ThecalculatedSUPE estimate was 62.8blverines (95erentconfidence interval 53.870'1.81
wolverines), corresponding to a density of 9.48 wolverines/1i®00 (95 percentconfidence
interval 8.12 10.83wolverines/1,00&km?). The coefficient of variation was 7.p&rcent

Wolverines were distributed throughdbe WSA (Figure 41). Within the selected sample units

in the WSA, the overall average elevatavailable(Uavailable = 1,022.68m;  avdilable = 291.63 was
significantly greater than theelevations used by wolverines ogdurred= 940.75m;

Uoccured = 228.19; Figure 8). Tracks in the selecteshmpleunit portion of the WSA were more

likely to occur at lower elevations than would be expected at random in those selected sample units
by an average of 81.9%eters (95ercentcredible intervak 72.94 90.71 m,P > 0.0001).The

tracks found during the SUPE survey occurred in significantly different propodimnsgthe

different habitatypesthan would be expected if distribution were rand®w 0.001,df = 614.29;

Figure 52). Tracks occurredess ofen than expecteth open habitat@and more often than
expectedn forested habitataand theyoccurredmore often than expectéd shrub habitat.

The Terrestrial Furbearstudy team found 78 wolverine tracks and characterized 1,881 available
pointsin their survey areas i2013 and 2014Nolverinetracksfound during the ground surveys
occurred irsignificantlydifferent proportionamongthe different habitatsompared to randoiyn
selectedpoints P = 0.011,df = 9.11; Figure5-3). Tracks occurred ingen habitats less than
expectedin forested habitats more than expected, and in shrub Isadstarally in proportion to
their availability.

6. DISCUSSION

One of the objectives of th#udywasto estimate the wolverine population size using the SUPE
technque, which the study team successfully completed in 2BaSed on the SUPE olverine
density is high relative to other studied populations, both within and outside the state of Alaska.
The observed9.48 wolverines/1,000km? (95 percent confidence interval= 8.12 10.83
wolverines/1,000km?) is substantially greater than the 3.0 wolverines/1K® (+ 0.4 SE)
estimated by Golden et akd@07 in the Turnagain Arm and Kenai Mountains area using SUPE
methodology, andalso greater tharestmates of 4.7 (x0.61 SE) and 5.2 (#¥1.05 SE)
wolverines/1,00km? in the ChugachMountains in 1988, and the upper Oshetna area of the
Talkeetna Mountains in 199fespectivelyusing Transect Intercept Probability Sampling (Becker
et al. 2004). Lofroth anBrebs Q007 estimated wolverine density in the highgsality habitat

in British Columbia at 6.2 wolverines/1,08@7> (95 percentconfidenceinterval= 4.2 9.5) from

live trapping marki recapture dataThe observe®.48 wolverines/1,00&m? in the WSA s
comparablghoweverto density estimates from the Yukon (2.0.6 SE wolverines/1,000m?;
Golden et al. 2007) using SUPE methodology en8outheast Alaskasing a captuiemarki

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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recapture approad®.7 wolverines/1,000 kf95 percentcredible inteval = 5.9 15.0 Royle et

al. 2011).Because wolverine populations in Alaska show weak genetic differentiation (Kyle and
Strobeck 2001), the animals using the WSA likely represent ad@gkity component of a larger
metapopulation. Previous work in the W8 not examine wolverine abundance (Whitman and
Ballard 1984), making this the first such estimate for the area.

The abundance estimate from the SUPBased on meetingeveral assumptior(8ecker et al.

1998).Two assumptions that cannot vedidatedin the fieldare (1)ii a | | ani mals of in
during the course of the study a(@)@d gr oup size is .ocofypmicadlyl ye,nu
estimates were of individual wolverines creating tracks, so any incorrectly enumerated groups
would serve to nderestimate the total abundan8eceFebruary through May is the parturition

period for wolverines in Alaska aridmales use natal dens for parturition (Magoun and Copeland

1998), somadult females angoung of the year may be missedsurveys at that timé.ikewise,

any individuals not moving during the survey period would not be represented in the observed
group of tracks, again leading amunderestimation of abundance. It may be possible to create a
correction factor from moveme data from GP$ollared individuals, but developing such
correction factors ian ongoing area of research (Golden et al. 20fihlese two assumptions are

not met, the SUPE will be biased low.

Adequate survegonditions to execute the SUPE surwegured in only one year out of three
andeasilymight have been missed given the shioning window in which adequate conditions
occurred Although not necessary for this study, if a SUPE were to be performed in the ifuture,
may be desirable to perfortine SUPE on a subset of the terrain, making it easier to satisfy SUPE
assumptions in a smaller ar@ae corresponding estimate would have a limited scope of inference
and a potentially larger coefficient of variation, likely could be performed more fragntly
while waiting for those rarggearswhen the entire WSA could be surveyegdternatively,
abundance might be reliablgstimated or indexedsing spatiallyexplicit capturérecapture
methodswith baitedcamera trapsimilar to those used woutheasten Alaska Royle et al. 2011
While this methodhasdifficult logistics, it requiresno explicit weather conditions beyond those
neededo access camera traps and fonthe function.

Wolverines weredistributed throughout the WSA without any major gaps (Figurd)4

Wolverines used lower elevations in the WSA more than would be expected if use was randomly
distributed among elevatioiiBigure 51). Wolverine tracks foun@dothin the ground surveys and

in the SUE surveyoccurred less often than would be expedtedpen habitat, andmore
frequentlythan expectedh forested habitats. While treecurrenceof wolverine trackdiffered

between SUPE and ground surveyshnub habitats, part of this may be explaimethe different

spatial scales of the surveys and h@hbitats were classifietiabitat data for tracks located during

the SUPE surveyerecoarses c al e and i-thwerd durdee@ olsehssuibf i cati or
spatial scales would have been classiiesl ei t her O6shrubd or O6openbd
in that habitat. Finally, the two different habitat analyses differed in temporal scale, with the SUPE
providing large spatial extent, but over a limited time frafoer(days),while the ground sumys
providedfine-scale habitat data fer considerably smaller area.

The habitat and elevationatcurrencenformation from the SUPE survey must be interpreted
with caution.One potentially important bias of track surveys is that they may-repeesent
habitats and elevatioritbat animalause in transit and undeepresent habitats and elevations in
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which animals are relatively stationarihus, this analysis is most informative in considering
elevations that wolverines chose for movement in late wiatefmaking occurrenca habitata
more accurate description of results than habitat Als®, sample units were chosen for SUPE
considerations (i.e., minimizing the coefficient of variationthe abundance estimatand
sampling was stratified, in patty elevation and bg priori assumptions about habitat quality.
Therefore, the data are representative of wolverine occurrence among labfatsample units
with high elevationalpinehabitatsoverrepresented

Given trese caveats, the finding this studythat wolverine tracks occur in lower elevations in
winter is consistent with previous work in the WSAhitman and Ballard (1984pund that
wolverines uselower elevationsn significantlygreater proportion to their availabiliduring the
winter. They also found that wolverines used tundra habimassgnificantly lower proportion to

their availablity (Whitman and Ballard 1984; Whitman et al. 198&8inilar to the results of this
study.However, latewi nt er av oi da n c ehabdats mayube donfeundedrby theo p e n 6
tendency for wolverines to shift elevation seasonally, driven by snow depth or food availability.
Selection may not be against open habjiatse but against the greater snow depth or decreased
winter food availabilityof some higkelevation sitesCopeland et al. (2007also found that
wolverines in central Idaho uséwer elevations in the winter and that elevation explained space
use better thanid specific habitat types. Hornocker and Hash (198djilarly found dstinct
seasonal elevational usage in Montana wolverines, with greater use of lower elaaatiorier

than in the summein contrast Yukon wolverines uskelevationsin proportion toavailablity

(Banci and Harestad 1990).

7. CONCLUSIONS

TheSUPEconducted in 2015 produced a reliable population estimate for the studylaef13

OM did not producen index to be used in years when conditions or available resources preclude
a complete SUPEBoth methodsndicated that wolverirewee widely distibuted throughout the
study area and provided some insight into halisatin late winter This study is expected to
describe baseline conditioaslequatelyand will inform development of PMEShe field work,

data collection, data analysis, and repgrtior thisWolverine Studysuccessfully met all study
objectives inthe FERCGapproved Study Plaihe results of thisVolverine Studyare reported
herein and earlier bkDF&G (2014a).With this report, AEA has now completed Mélverine

Study.
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9. TABLES

Table 5-1. Server Location and FileNamefor the Wolverine Data.

Server Pathway or File/Folder Name Description

Ihttp://gis.suhydro.org/SHVIGIife/10@/olverine | 2TWay to data files

Geodatabase file containing spatial layers of the wolvd

WOLV_10_09 Data_2013_2015_ADFG.gd| area boundary, grid cells not surveyed due to wind, ar
cells used for the 2015 SUPE survey.
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Figure 3-1. Wolverine Study Area, 2015.
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Figure 4-1. Wolverine Tracks Found during the SUPE Surveyin 2015and Sample UnitsRemovedfrom the SUPEAnalysis.
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Figure 5-1. Elevational Occurrence of Wolverine Tracks in Selected Sample Units in the WSA2015
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Figure 5-2. Proportional Occurrence of Wolverine Tracksamong Habitatsfrom SUPE Survey, 2015
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