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IntroductionIntroduction

Growing infrastructure networkGrowing infrastructure network

Potential to affect large carnivore speciesPotential to affect large carnivore species

--Vehicle collisionsVehicle collisions

Low reproductive ratesLow reproductive rates

IntroductionIntroduction
Effects of highways on wildlifeEffects of highways on wildlife

--Direct mortalityDirect mortality

--Direct habitat lossDirect habitat loss

--Displacement and avoidance Displacement and avoidance 

--Habitat fragmentationHabitat fragmentation

--Reduced genetic exchangeReduced genetic exchange

--Associated human development Associated human development 
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IntroductionIntroduction

Mitigate impactsMitigate impacts

--Wildlife crossing structuresWildlife crossing structures

--Speed limits and warning devicesSpeed limits and warning devices

JustificationJustification

Human development will continueHuman development will continue
Need to better understandNeed to better understand
--Impacts of highwaysImpacts of highways
--Effectiveness of mitigation measuresEffectiveness of mitigation measures

Umbrella species (Umbrella species (SimberloffSimberloff 1999)1999)

ObjectivesObjectives

Determine if a change in Determine if a change in 
spatial ecology is presentspatial ecology is present

--Before and after highway Before and after highway 
constructionconstruction

Determine the Determine the 
effectiveness of wildlife effectiveness of wildlife 
underpassesunderpasses
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Study AreaStudy Area

Study AreaStudy Area

Study AreaStudy Area

Agricultural cropsAgricultural crops

Forested landForested land

Limited human Limited human 
developmentdevelopment
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MethodsMethods

LivetrappingLivetrapping

--Foot snaresFoot snares

--Culvert trapCulvert trap

MethodsMethods

RadiocollarsRadiocollars

-- Females >55 kgFemales >55 kg

-- Males >90 kg Males >90 kg 

MethodsMethods
RadiotelemetryRadiotelemetry

--Daily and hourly locationsDaily and hourly locations

--Telemetry error Telemetry error 
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MethodsMethods

Calculation of Spatial VariablesCalculation of Spatial Variables

--HomeHome--range analysisrange analysis

--ShortShort--term movements  term movements  

MethodsMethods

Habitat analysisHabitat analysis

--Habitat selection and modelingHabitat selection and modeling

--Habitat variables Habitat variables 

MethodsMethods

BeforeBefore--After ControlAfter Control--Impact Study designImpact Study design

--Assess treatment effects Assess treatment effects 
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MethodsMethods

Analysis of variance with repeated measuresAnalysis of variance with repeated measures

--BetweenBetween--subjects factorsubjects factor

--WithinWithin--subjects factorsubjects factor

--Additional factorsAdditional factors

MethodsMethods
Track, Camera, and Track, Camera, and 
Road Kill SurveysRoad Kill Surveys

--Track counts Track counts 

--Camera systemsCamera systems

--RoadkillRoadkill surveysurvey

Preliminary ResultsPreliminary Results
TrappingTrapping

--Treatment area Treatment area 

--Control area Control area 

TelemetryTelemetry

--Treatment area Treatment area 

--Control areaControl area
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Preliminary ResultsPreliminary Results

Highway monitoringHighway monitoring

--198 road mortalities198 road mortalities

--3,622 animal crossings3,622 animal crossings
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