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Human perspective 
 

 per year 
    .… and increasing 

 

 

Conover et al., 1995; Cook & Daggett, 1995;  
Groot Bruinderink & Hazebroek, 1996’; 
L-P Tardiff & Associates Inc. 2003;  
Huijser et al. 2008 

US Canada Europe 
Animal-vehicle-
Collisions 

1-2 million 
(deer) 

± 28,000 507.000 
(ungulates) 

Human injuries 29.000 1,565 30.000 

Human fatalities 
 

211 18 300 

Property damage > 1 billion US$ 200 million CAN$ > 1 billion US$ 
 

© Marcel Huijser 



Trend animal-vehicle collisions 
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AVCs: P < 0.001, R2 = 0.89 
GES (General Estimates System 
Sub-sample for every US state) 
Huijser et al., 2008 

1-2 million ungulate-vehicle collisions / year in US  (Huijser et al. 2008) 



Ecological Impacts 
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1. Loss of  
    wildlife habitat 
 
2. Road mortality 
 
3. Barrier effect 
 
4. Decrease in  
    habitat quality  
    (disturbance,  
    pollution) 
 
5. Ecological  
    function of  
    verges 

Presenter
Presentation Notes
While road-killed animals may be one of the most visible effects of road and traffic, they are certainly not the only ecological impact, and I want to explicitly acknowledge that. The main ecological impacts are listed here, but these are not included in our current cost-benefit analyses.



Seiler (2003) 

Species and numbers  

© Marcel Huijser 

© Marcel Huijser 



Federally listed  
species 

Species Group Species Name 
Amphibians California tiger salamander (Ambystoma 

californiense),  
C. CA, S. Barb., Son. county  

Amphibians Flatwoods salamander (Ambystoma cingulatum) 

Amphibians Houston toad (Bufo houstonensis) 

Reptiles American crocodile (Crocodylus acutus) 

Reptiles Desert tortoise (Gopherus agassizii), except in 
Sonoran Desert  

Reptiles Gopher tortoise (Gopherus polyphemus), W of 
Mobile/Tombigbee Rs.  

Reptiles Alabama red-bellied turtle (Pseudemys alabamensis) 

Reptiles Bog turtle (Muhlenberg) northern population 
(Clemmys muhlenbergii) 

Reptiles Copperbelly water snake (Nerodia erythrogaster 
neglecta) 

Species Group Species Name 
Reptiles Eastern indigo snake, eastern indigo (Drymarchon 

corais couperi) 

Birds Audubon's crested caracara (Polyborus plancus 
audubonii), FL pop. 

Birds Hawaiian goose (Branta sandvicensis) 

Birds Florida scrub jay (Aphelocoma coerulescens) 

Mammals Lower Keys marsh rabbit, (Sylvilagus palustris 
hefneri) 

Mammals Key deer (Odocoileus virginianus clavium) 

Mammals Bighorn Sheep, Peninsular CA pop. (Ovis 
canadensis) 

Mammals San Joaquin kit fox (Vulpes macrotis mutica) 

Mammals Canada lynx (Lynx canadensis), lower 48 states 

Mammals Ocelot (Leopardus pardalis) 

Mammals Florida panther (Felis concolor coryi) 

Mammals Red wolf (Canis rufus), except where XN 

Huijser et al. 2008 
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US93 N, Flathead Indian Reservation, 
Montana (2002-present) 

Confederated Salish and Kootenai Tribes: 
• “Road is a visitor” 
• Respectful to land and “spirit of the place” 
• Cultural values 
• Natural resources 
Transportation agency:  
• Human safety 

 



US93 

41 crossing  
Wildlife  
structures 

Agriculture 

Residential areas 

Access roads 

Short fence sections  

Cultural values 



US93 focus areas  

 



• 8.3 miles (13.4 km) fencing on both sides 
• 40 wildlife underpasses 
• 1 wildlife overpass 

US93, Flathead Indian 
Reservation, Montana 

© Marcel Huijser 



What is mitigated and what not? 
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Research questions 

Courtesy of CSKT, MDT and WTI-MSU 

• Human Safety 
• Habitat Connectivity 
• Costs and benefits 

 
• Outreach 



Species hit and recorded 

Species involved with animal-vehicle collisions based on carcass removal data (1998 through 
2011) along US 93 North between Evaro and Polson (N=718). 

© Marcel Huijser 
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Huijser et al. 2013 



 Carcass removal data:  
16.7% reduction 
 
Crash data: 
41.7% reduction 
 
Compare to continuous 
fencing and structures, no 
gaps: 80-<100% 
 
Edge effects 
Gaps 
Low absolute numbers 
 
 
 

Huijser et al. 2013 



Before 
62 (38) Tracking beds 
 
Random locations 
Each 100 m long 
5 double beds 
 

Estimate based on a sample 

Deer and black bear  
crossings 

© Marcel Huijser 



Deer 

Black bear 
Check and erase 

Twice a week 
 
Jun-Oct 



Classification of tracks 

5m

100m tracking bed
110m

2

2

3

  
1 = Crossing 
2, 3 = “Parallel” movements 
4 = Presence 

4 



Crossings in the 3 areas  
(based on 38 tracking beds) 

 
Deer 

Black bear 
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Hardy et al., 2007 



After 

Tracking bed (outside) 
 

Not an estimate but a  
measurement/census 

© Marcel Huijser 



 

Sample Use Underpasses 

Courtesy of CSKT, MDT and WTI-MSU 



Use of structures  
US Hwy 93 N (2010) 

 Wildlife use of all wildlife crossing 
structures monitored in 2010 with 
different start dates through 31 
December 2010. Preliminary data 
(N=12,022). 

Courtesy of CSKT, MDT and WTI-MSU 

Huijser et al. 2010 



Use of structures  
US Hwy 93 N (2011) 

Wildlife use of all the 29 
wildlife crossing structures 
monitored in 2011 (1 
January 2011 through 31 
December 2011). 
Preliminary data 
(N=22,466). 



Monitored structures (2010) 

Conservation interest 

Compare to continuous 
fencing and structures, no 
gaps: lots of domestic cats 
and dogs! 

Compare to reference values: 
similar connectivity or better 

Huijser et al. 2010 

Species N % 
  
Birds (Aves) 553 2.46 
Raccoon  (Procyon lotor) 439 1.95 
Black bear (Ursus americanus) 289 1.29 
Coyote (Canis latrans) 263 1.17 
Red fox (Vulpes vulpes) 250 1.11 
Bobcat (Lynx rufus) 202 0.90 
Western striped skunk (Mephitis 
mephitis) 124 0.55 
Deer spp. (Odocoileus spp.) 63 0.28 
Rabbits and hares (Lagomorpha) 55 0.24 
Mountain lion (Felis concolor) 51 0.23 
Other 18 0.08 
Grizzly bear (Ursus arctos) 15 0.07 
Unknown 12 0.05 
American badger (Taxidea taxus) 9 0.04 
Elk (Cervus canadensis) 6 0.03 
Bear spp. (Ursus spp.) 3 0.01 
River otter (Lutra canadensis) 3 0.01 
Yellow-bellied marmot (Marmota 
flaviventris) 2 0.01 
Weasel spp. (Mustela spp.) 1 0.00 



What does “use” really mean? 
What are our goals? 

• Before-After comparison 
• Acceptance rate 
• Expected use 
• Population viability analyses 
Define effectiveness! 
Define “success”! 

Courtesy of CSKT, MDT and WTI-MSU 



Advise Structure Types and 
Dimensions 

• Behavior when approaching structures 
accept or reject (e.g. norm 80% accept.) 

• Relative population size in surrounding 
area 

Courtesy of CSKT, MDT and WTI-MSU 



Acceptance rate 

White-tailed  deer 84% (n=455)  Mule deer 66% (n=56)  

Purdum et al. in prep. 

Courtesy of CSKT, MDT and WTI-MSU 



“Expected” use – Actual use 

Purdum et al. in prep. 

Courtesy of CSKT, MDT and WTI-MSU 



6.6 m 

 
6.8 m 

 

Wildlife Guards  
at Access Roads 



Just published 



Methods 

 

Presenter
Presentation Notes
Dual purpose slide… to show set up of wildlife guard	and to show set up of cameras and state how we gather data with cameras



Effectiveness Wildlife Guards 

Courtesy of CSKT, MDT and WTI-MSU 





Courtesy of CSKT, MDT and WTI-MSU 



Courtesy of CSKT, MDT and WTI-MSU 



Results 
 Number of wildlife that crossed guards after 

showing intent to cross 

 
Species Approached Crossed % crossed Did not cross % effective 
mule deer 21 2 9.5 19 90.5 
white-tailed deer 4 2 50.0 2 50.0 
deer spp.* 26 4 15.4 22 84.6 
black bear 9 6 66.7 3 33.3 
coyote 15 10 66.7 5 33.3 
*Mule deer and white-tailed deer, combined. One deer was not identifiable to 
the species level. 

Allen et al., in prep. 



Wildlife Guard vs. Underpass 

 



Results 
Deer (n=46, Chi2 p=<0.001) 

 

6.5% across wildlife guard 93.5% through crossing structure 

Courtesy of CSKT, MDT and WTI-MSU 

Allen et al., in prep. 



Conclusions 
– Guards are a very substantial barrier to deer 
– Not a substantial barrier to black bear or coyotes 

 
– Guards much more effective, even for coyote and 

black bear, when combined with safe crossing 
opportunity  

 



Remaining questions 

Functioning and height of jump-outs 
 



Remaining Questions: 
Effectiveness Wildlife Jump-Outs 

Courtesy of CSKT, MDT and WTI-MSU 



Cover in Underpasses 

Presenter
Presentation Notes
There were varying vegetation types- this was grassland and shrub. Point out ROW fence 



Study design specifics: 
 
-Fall sampling for highest 
population numbers 
  
-Checked daily for 5 days     
(Aug/Sept 2011) 
 
 
 
 
 -Track plate (contact paper)  

-replaced if used 
 

-1:1 ink toner/mineral oil  
  applied to felt 
 
 

Presenter
Presentation Notes
Applying ink in the field



Presenter
Presentation Notes
A few examples of collected tracks
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Connolly-Newman et al., in prep. 



Connolly-Newman et al., in prep. 
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Fence length isolated structures 

• Elizabeth Fairbanks 
• Ongoing study 



Outreach 

• Brochure 
• Poster 
• Interpretive road signs 
• Talks at schools 

>900 students 
• Drawing contest 

340 entries 
awards next week 



Questions 

• Marcel Huijser 
• E-mail: mhuijser@coe.montana.edu 
• Phone: +1-406-543-2377 

Presenter
Presentation Notes
Thank you!

mailto:mhuijser@coe.montana.edu


Discussion Points 

• Current TAC members? 
• Fence length vs. road length fenced 
• Missing carcass data 2008-2009 
• Fence maintenance 
• May 2013: stop monitoring RC and RH 
• Finances: change work scope? 

 
 
 
 
 



Budget 

• 4 yrs (2010-mid 2015) $100,591  
 UTC shortfall  
• 5th year Ravalli hill and curves: $6,658  

 MDT/FHWA shortfall 
• 5th year EV / isolated structures $107,249 

New money 
 



Budget 

$247,340.18  

Through 31 Dec 2012 
Excl 5th yr RC and RH 
 
Budgeted  $ 247,340 
Spent:   $ 172,712 
“saved”  $ 74,628 
 
But: 
End student labor? 
New deficit $6,658 5th yr RC/RH 
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