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first method consisted of park law enforcement rangers measuring
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12,1997. The8,1997  and October 
I5 major road segments by two

different methods between July 

ofwhich
extends from one major intersection to the next. Average actual
vehicle speeds were collected on all 

I5 primary paved road segments, each 

field mapped using a global positioning system and digitized.
Locations of road-killed wildlife were then plotted on maps
containing cover types and posted road speeds to determine the
cover types and speed limits where animals were struck and killed
by vehicles.

YNP contains 

YNP has been classified, mapped, and
digitized to a 2-ha resolution (Despain 1990). Posted speed zones
were 

1989-1996.  This data was entered into a computer
database which allows sorting of the data by species, sex, age class,
date of death, and location coordinates for each animal killed. An
unknown number of animals are hit by vehicles and survive long
enough to move out of sight of the road corridor before dying and
are not found or reported.

Vehicle odometer readings were used to determine the distance
of road-killed animals from known landmarks such as road
intersections, trailheads, or geographic features. Locations were
then plotted on USGS 7.5 minute topographic maps and Universal
Transverse Mercator (UTM) grid coordinates calculated for each
road-kill. Vegetation in 

Overstory  still largely intact. Mature
lodgepole pine successional stage. Understory usually small to
medium engleman spruce and subalpine fir seedlings and saplings
but also may be mostly lodgepole pine. Approximately 100-300
years post tire.

Methods
Road-killed wildlife data was collected from park ranger case

incident reports and from reports turned in by other park employees
and visitors from 

ct. Closed canopy
dominated by lodgepole pine. 

(LPZ)  
c.t.  described below.

20) Middle successional lodge-pole pine 
(#20) LP2 

(#5)
c.t. described above and the 
LP/LP2  is an area with an intermixed mosaic pattern of the LP 

ct. complex. The(LP/LP2) 
c.t described above.

19) Middle and climax lodgepole pine 
(#6) (#20) ct. and the NF 

LP2MF is an area with an intermixed mosaic
pattern of the LP2 
ct. complex. The 

(LPZMF)18) Middle successional lodgepole pine and non-forest 

17) Early successional lodgepole pine (LPI) c.t. Closed canopy of
even-aged, usually dense, lodgepole pine where trees are younger
and shorter than those of neighboring stands. Young pole
successional stage. Approximately 40-l 00 years post fire.

YNP  have been previously
reported.

fauna(Streubell989,
U.S. Fish and Wildlife Service 1994) of 

1990),  and 
1978),

vegetative characteristics (Despain 
1972),  climate (Dirks and Martner 

usuahy  well represented and indicates the persistence of aspen
dominance through at least another stand cycle. Conifer species
representation is limited to a few individuals, typically of sapling to
mature classes.

Detailed descriptions of the geology (Keefer 1972, U.S.
Geological Survey 

seraI species; sapling or pole-sized aspen
are 

ct. Mature to overmature stand where aspen is
climax or a long persistent 

(#7)  c.t described
above.
16) Aspen (ASP) 

c.t. described below and the LP3 (#20)  
LP2/LP3  is an area with an intermixed mosaic pattern

of the LP2 

(LP2/LP3)  c.t.
complex. The 
15) Middle and late successional lodgepole pine 

ct. described above.(#6) ct. and the NF (#7) 
LP3MF is an area with an intermixed mosaic pattern

of the LP3 

(LP3MF)  c.t.
complex. The 

non-fwest  

(DF) c.t. Climax to near climax stands
dominated by mature to overmature douglas-fir, often in scattered
islands in a non-forest matrix.
14) Late successional lodgepole pine and 

ct. described above.
13) Climax douglas-fir 

(#6) c.t.  described below and the NF 
DF/NF  is an area with an intermixed mosaic pattern of the DF (# 13)

ct. complex. The(DF/NF)  dot&s-fir  and non-forest 

c.t.‘s described above.

12) Climax 

(#6) (#lo) and NF 
WB/NF  is an area with an intermixed mosaic pattern of the WE

c.t. complex.
The 
II) Climax whitebark pine and non-forest (WBMF) 

all
whitebark pine.

ct. Stands of mature to
overmature whitebark pine where the reproduction is nearly 

(#6)
c.t. described above.
9) Climax engleman spruce and subalpine fir (SF) c.t. Stands
dominated by engleman spruce and subalpine tir in both overstory
and understory. Lodgepole pine, douglas-fir, or whitebark pine may
be present, but are a minor stand component.
IO) Climax whitebark pine (WB) 

ct. described below and the NF (#9) 
SF/NF is an area with an intermixed

mosaic pattern of the SF 
c.t. complex. The 

fir seedlings and saplings. Three hundred
plus years post tire.
8) Climax engleman spruce and subalpine fir and non-forest
(SFMF) 

fir, and whitebark pine in the pole-sized
class. Old growth lodgepole pine successional stage. Understory of
small to large spruce and 

(LP3)  c.t. Canopy quite ragged,

hundred plus years post tire.

predominately of overmature lodgepole pine but containing some
engleman spruce, subalpine 

seral species. Three

Recently burned sites which will support forest stands are therefore
not considered to be non-forested components.
7) Late successional lodgepole pine 

(NF) c.t. Non-forested components include
shrublands, meadows, grasslands, and naturally occurring forest

overmature lodgepole pine beginning to break up. Understory of

openings. Exposed bedrock, talus, open water, and stream-courses

lodgepole pine and whitebark pine. Stands usually on rhyolite and

are also included, All of these sites do not potentially support a
closed forest canopy or a woodland of regularly spaced trees.

multi-aged. Lodgepole is climax or persistent 

ct. Recently burned
lodgepole pine stands in the grass to seedling/sapling stage before
canopy closure. Approximately O-40 years post tire.
5) Climax lodgepole pine (LP) c.t. Canopy dominated by

6) Non-forest 

dough%-fir.
4) Post-disturbance lodgepole pine (LPO) 

ct. Burned douglas-fir
stands in the grass to seedling/sapling stage before canopy closure.
Reproduction mostly 

ct. Recently burned
whitebark pine stands usually nearuppertimberline where whitebark
pine clearly dominates reproduction.
3) Post-disturbance douglas-fir (DFO) 

c.t.‘s described below.
2) Post-disturbance whitebark pine (WBO) 

(#S) LP (#17) and 
LPULP is an area with an intermixed mosaic pattern

of the LPI 

(LPI/LP) ct.
complex. The 

I) Climax and post-disturbance lodgepole pine 

xones
include 1.1 miles of road posted at 15 mph, 18.6 mi posted at 25
mph, 24.9 mi posted at 35 mph, 24.5 mi posted at 40 mph, 178.3 mi
posted at 45 mph, and 20.2 mi posted at 55 mph. Primary roads in
YNP occur in 20 different cover types (c.t.) (Mattson and Despain
1985):

speed  limits. Speed 

occurred  during the 4 month period from June
through September. The park currently has approximately 268 miles
of paved roads with 6 different posted 

2,972.227 visitors per year. Most
(X30%) visitation 

YNP,  an average of 
23,777,812

people visited 
1996),  - 8-year study period (1989 

gulo).
During the 

(Gulo 
(Cubis  lupus); and 18.)

wolverine 
virginiunus);  17.) wolf (Odocoileus  

lofor);  16.) whitetail deer(Procyon  hemionw); 15.) raccoon 
(Odocoi/eu.r14.) mule deer concolor);  (F&s 

umericunw);
13.) mountain lion 

(Oreumnos &es);  12.) mountain goat (Alces 
lynr) 11.)

moose 
(Fe/is horribilis); IO.) lynx urclos (urm 

e&has); 9.)
grizzly bear 

(Centus  lufruns); 8.) elk (Canis r&r); 7.) coyote 
(Felisamericurm.r);  6.) bobcat (Ursus  

cunudensis);  4.) bison
(Bison bison); 5.) black bear 

(Ovis cunude~is); 3.) bighorn sheep (Curtor  
umericanu); 2.) beaver(Antilocupra  

Ibs or more as adults. These
species include: 1.) antelope 

YNP is currently inhabited by 18 different species of large
mammals that can attain weights of 30 

natural condition,”
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Vehicle speed appears to be the most significant factor
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be made.cstimatcs  have not 
whit&l  deer, species for which population

studies and 
mccuoq and bobcat,  

be determined forawld  not year kUkd by vehicles per 
the estimated

population 
pcrca~tagc  of The year (Table 7).with vehicles each 

l%orkssofthcatimattdppkpopulations~kiU~incdlisioJIs
huge  mammals.

thchigbcstpropmtionsofthctotalpopulatbmsofanysp&cskUlcd
by vehicles on park roads. For all other species of 

waewcm kilkd by vehicles each year (Table 7). These deer 
wok and

mule 
pop&&m of petcent of the estimated park 

Pot~&tioos
Two 

WihUife  RoAkill  oa Imvacts of 

(Table
7).

smalla population sixes such as the wolf 
8uquattly

than species with 
kilkfl significantly mote were 

latgcst
populations such as elk 

cxpcu& species with the p=.Ol  1). As (ti.793. 
rize of the

species 
it&pa&n  of the population killed by vehicles was not 

mammahwaehitandThetiequacytbatspeciesoflarge
-_ &Pooolatioo Influcncc of 

alongroadsideunri&tsinthepark.‘
fotastcd  habitatthe tpproxirmtdy  51% of types comprise 

types (Table 6). These
cover 

covm LP3 (15%) (27%), and LP2 
forrstedoovarypa,mon(84%)~~lfflinmtLpo~%),).l
(8%). 

thatwcrcltiUcdbyvzhicksinofthc488largcmammals
analyni.5.statktical WQc too small to conduct valid 

kilkd by
vehicles 

wolf  and deer,  w&tail racwon,  bear,  griely 
sheep.

black bear, 
ofbeaver,  bobcat. bighorn numba 

Waekiikditlpmp0rt&lt0l0rCStXldn0&KtStcoVatypes
availabk (Table 5). The 

&ancxpcucdinforcstcdcwcrtypes~OO1)cfaMcS). Moose
byvehickssi@kantlykssthancxpccmdinno&mstandmorc

wwc killeddeer Muk (Tabk 5).f&001)  types nonf&  cover 
atpeued in

Wyotc, and
elk were all killed by vehicles significantly mote than 

perk toad Corridors, antelope, bii present  along typa 
covanonforcst  (32%) the proportion of forest (68%) and 

p<.OOl) (Table 5).
Based on 

@IO, (Gc182.1.  wva-typc indcpcndcnt of 

-_-
Overall, the amount of mad-killed wildlife was not

TJJgloflucnce  of cover 

puiod  (Table 4).- 1992 
tithe

1989 
incmascpsO.10)  (fi1.4158. si_gnifkant  smtistically 

tltc road, a slight, but
not 

killed by vehicles on 
(* 3 SD) large

mammals were hit and 
avaagc of 8 (1994-1996).  an 

Afkrthc
overlay was completed 
byvehickscachycaronthisroadsegmatt(Table4). 

latgc mammals were hit and killed(* 3 SD) avaage of 6 
(1989-

1992). an 
the project complctcd. Prior to 

Nonis to
Canyon road segment was 

proje& on the the majority of a 3-R overlay ln 1993, 
SD)peryear(Table4).(* 5 I3 (+5.6648,p<0.05)maavemgeof  

si@icantlyittuua& E road the West road-k& on 
eomplcy  the number ofwas majority of the overlay project 

Duringthe4yearperiod(1993-1996)after
the 
Ermanaroad(Table4).  
4SD)largcmanmatspcrycarmrrkilkdbyvehiclaontheWest

(*projw au average of 7 
year

period (1989-1991) prior to the overlay 
tehabilitation)  overlay project_ During the 3 rcstorarion,  and 

@surfacing,Entrance Road was under construction as part of a 3-R 
the Westmconstmction. In 1992 a large portion of afterroad

kfote and
Nonis  to Canyon

Roads allows comparison of the number of road-kills 
Enuana  and 

twmstructcd
road segment.

Recent road work on the West 

newly  on  the fasta 5 mph tmvckd 
Althou~~eepostcdofthccm,roadscgmenuwrrridentical,
on average vehicles 

sutfacc  lacking potholes.uncrackcd  smooth, 
chanacrircdbyawiderpavedwidth(30A),ttKprtrcnceofroad
shoulders, and a 

was(west of Sylvan Pass) munutnrcted  road 
8ost  boils.

The segment of newly
potboks.  cracks and 

Cd8CS,

and no shoulders. with numerous 

fi), abrupt pavcmau  widths (22-24 -bynarrow
(cast of Sylvan Pass) wassegment  of old road The spad.posted 

mconstNctcdroadwiththcsameoldroadandascctionofncwly
toadaUowcdacompatisonbetwcenvehiclespccdsonasccrionof

Ernranathe East I#x)RsINction  project on hong0ing-d
RccoastrmtioaIsflocacc of Road 

during the study period.I@) 
55mphspudzma,actualspu&avaqed64mph(nage49-88

lnthe27-38r1~h)atid45mph(tan8cl7-77mph)spccdxu1cs. 
~mnwimin3mphofmcponcdspeodtimitsinthe35(range

AsdacmksdbythetitmxVdistanamubod,avaa8cactual
mcordediutk55mpbspecdzoncsinthepast
mcordcddmingourstudy,spccdsashighasl12mphhavebccn
by16mph(rmsge4O-84mph)duringthestudy.  Althoughnot
spccdmacgavcragcactualspadscxcccdedthepostcdspcedlimit

the 55 mphHaweva. in xones. spaed - 70 mph) (tangc  24 
mphoftbcpostcdspetdlimitrinrhc35(ragc26-48mph)~d45
mph 

Asdetamiibyradar,avaagcactualsp&swaewirhm1
StJudsActlml Averme  

roadswithposMspadsof4Smphorkss~.10)(Table3).
spaQofSSmph~.lO)andsiaificsntlylcssrhslacpcaedon
byvebickss@tificantlytmtethanexpeaedonroadswitbposted

wae killedLarge  mammals (Table 3). p<o.OOl) (fil8.467,  
indcpcadcnt  of speed

limits 
fluquatcy  of road-kills was not rpaQ. the 
Basedouthepmpmt&rofparkmadspostedatdHerent(Table2). 

&382)(41844 mph t&IS) and 55 45 mph (44%. speed limit was 
Most@5%)road-kiU.soccunudinarracwhsretbenosted

LimitsSoted Posted 

~~payclrranged~alowof97in1989.toahighof148
in 1994 (Table 1).

Influence of 

The number ofn=3).(<I%, n=l).  and wolf (Cl%  ti=2), raccoon 
~),Madr~(clo/s~5),~(~lo/4~2),grinlybear(~1%,

bighotnshcep(<I%,~itaaildea(l”~n~).beawr(l%,n=ll),  
n=19),antelope (2%. t&6). n=76), coyote (7%. 
n=79).

moose (8%. 
(8%, vehicks.  Other specks killed by vehicles include bison 

ofteu killed in collisions withwwe  the species most n=286) (3O%.  
deer~375). and mule (4O?h, (fable 1). Elk year 

(*
16.5 SD) pa 

avctage  of 117.4 pat&  an killed by vehicles within the 
1996,atotalof939largemammalswtxcmportcd

hit and 
1989-  Ftotn 

ResoIts

et al. (1974).by Ncu follouzd techniques described 
versus

availability tests 
Ocwrrnce  Ear (1974). proadures  described by 

were  not available.
For statistical analysis, Goodness of Fit and Chi Square tests

followed 

cs@atesberm  studied population 
spccict which have

not 
specialists. For some cxpaienced  species t&m 

were  obtained
litaatute when available. When published

population estimates were not available, estimates 
gem published 

&mates for large mammals in the park were
obtained 

spotVutility vehicles.
Population

&aikrs.  recreational
vehicles, motorcycles, and 
included sedans. trucks, semis, trucks pulling 

types of vehicles sampledhts) when possible. The (1801-0359 
hrs). and night(1201-1800 &moon hts). (O4OO-1200  

colkcted  in
the morning 

were  SpaAs  straightaways.  wwe  usually 
wcm picked for

visibility and 

~egmcnt. and 2) areas whae the patrol car was concealed, if
possible. Speeds calculated by the timing method 

roadoverall  thC abng SpCCdS  rCpreScntaciVe  Of wax 
ramcnt personnel felt

those Speeds 
lowticns  where law enfo

were
selected based on 1) 

mctbod the radar documented by were  
96 day period.

Areas where speeds 

were collected from I.412 vehicles
traveling on the 15 major road segments over the 

(n=448).  Speeds 
known

distance 
Spetds by timing vehicles over a pcKonml calculating road 

officecuts&d of Bear Management (timdhtance  method) 
second method(n=964).  The with  radar units spads vehicle 



12,1998 35- @’ February 9 

C&lick,  J. W. 1994. The potential effects ofhighway rehabilitation
on wildlife resources in the Northeast Entrance Corridor of

ICOWET 

437~~.
1985. Yellowstone: A Wilderness Besieged. Univ.
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Road designs which are generally narrower and have more
curves than standard highway specifications have kept average
vehicle speeds at or below 45 mph in YNP for 80 years. In areas
where social or economic factors dictate faster speed limits, other
highway design techniques could be used to reduce the frequency of
vehicle-wildlife collisions. For example, in Florida, fencing and
specially-constructed highway underpasses have been used
successfully to accommodate wildlife movements across highways
(Foster and Humphrey 1995).
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Management Recommendations
Road design is the factor which most likely has the greatest

impact on the frequency of vehicle-wildlife collisions. Road
specifications designed to keep vehicle speeds at 45 mph or slower
may aid in reducing the frequency of road-killed wildlife. Adopting
road design standards which keep vehicle speeds at 45 mph or
slower would 

cafca.%i  disposal areas.encompass  

be a significant
source ofnutrition for carnivores and scavengers whose home ranges
1995).  Road-killed wildlife carcasses appears to 

Yellowstone  ecosystem (Craighead et al.

--_--
Grizzly bears, black bears, coyotes, ravens, magpies, and bald

eagles are known to wnsume road-killed ungulate carcasses. These
species are known to seek out and wnsume road-killed wildlife
carcasses in YNP. Up to four different grizzly bears have been
observed feeding on the carcass of a single road-killed bison during
one day. Ungulate meat is one of the highest sources of digestible
energy for bears in the 

become  much more significant
factors in regulating wolf population numbers than collisions with
vehicles once wolves have become more established in the park.

Potential Benefits of Road-kill to Carnivores

ofthe 8 year study period and were at low population numbers. Due
to the high reproductive potential of wolves, we expect that human
tolerance and prey availability will 

for the last 2 years

species, 1% or less of the estimated populations
were killed by vehicles each year. For wolves and mule deer, 2% of
the estimated park populations were killed annually in collisions
with vehicles. Wolves were only present in YNP 

ao
insignificant cause of mortality for all species of large mammals in
the park. For most 

Potmlations
Overall, vehicle-wildlife collisions appear to be 

they were wmmon than in areas or habitat
they rarely frequented, For example, antelope and bighorn sheep
were most frequently killed on the north side of the park and
whitetail deer on the west side of the park. These areas coincide
with the primary geographic ranges of these species within the park.

The size of different wildlife populations also influenced the
frequency of vehicle-wildlife collisions. Species with the highest

population numbers such as elk, bison, and mule deer were killed by
vehicles significantly more often than specks with low population
numbers such as wolves, bobcats, and raccoons.

Impacts of Road-kill on Wildlife 

Size---
The frequency of vehicle-wildlife collisions on different road

segments was influenced by the geographic distribution of different
wildlife species within the park. Wildlife were killed more
frequently in areas where 

Poaulation  and 

otten than expected in
nonforested areas. The major foods of these species are found
predominately in nonforested areas and may have been
concentrating these animals in nonforested areas.

Influence of Wildlife Distribution 

vehicle-
wildlife collisions. Based on the availability of nonforested habitat
along park road corridors, antelope, bison, coyote, and elk were hit
and killed by vehicles significantly more 

Tvues
Cover type appeared to influence the frequency of 

also tended to be
slower on roads where pavement was in poor condition with
numerous cracks, potholes, and frost boils than on newly resurfaced
roads in good condition. Posted speed limits apparently had the
least amount of influence over vehicle speeds. Average actual
vehicle speeds were very close to posted speed limits on road
segments where design (straightness and width) and condition
(smoothness) appeared to reduce vehicle speeds. Actual speeds
averaged 16 mph higher than the posted speed limits on road
segments where design and condition did not act to slow vehicle
speeds.

Influence of Cover 

Saeeds
Road design, road condition, and posted speed limit all

appeared to have some influence over actual vehicle speeds, On
average, actual vehicle speeds were significantly higher than posted
speed limits on straight, wide roads. Vehicles speeds tended to be
relatively close to posted speed limits, or even below posted speed
limits, on narrow, winding roads. Vehicle speeds 

rewnstruction  project.

Factors Influencing Vehicle 

followingteconsttuction  and resurfacing, suggests that faster vehicle
speeds on newer road surfaces may be partially responsible for the
observed increase in road-killed wildlife on these two roads.
Following completion of the West Entrance road resurfacing project
in 1993, the number of speeding tickets issued on that road segment
increased by 60% and the average speed ofvehicles caught speeding
increased 25% (Caslick 1994). The number of road-killed on the
West Entrance road also increased significantly following the

#191  has wider lanes than
other park roads and wide, paved shoulders. It is also the only park
road with a 55 mph speed limit and actual average speeds are much
greater. All other roads within the park are posted at 45 mph or
slower.

The increase in the number of road-killed large mammals on
both the West Entrance and Norris to Canyon road segments

#I91 makes up approximately 7% of the
paved roads within YNP but acwunted for 41% of the reported
road-kills within the park. U.S. Highway 

Frequently  on straighter, wider
roads where vehicles traveled faster, regardless of posted speed
limits. U.S. Highway 

Shreds on Freauenq of Road-kill
Road-kills occurred much more 

Vcblclc  Ioflucncc of 

intluenced  by several factors including
road design, road condition, posted speed limit, and visitor
wmpliance with speed limits. Wildlife cover type preference and
population abundance also appear to have some influence on the
frequency of vehicle-wildlife collisions.

hequency  of vehicle-wildlife collisions in YNP.
Vehicle speed appears to be 
influencing the 
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TOt%l 2672 100.0 939 100.0

38

bills

15 1.1 0.4 3 0.3

25 18.6 7.0 42 4.5

35 24.9 93 59 63

40 24.5 92 35 3.7

45 1783 66.6 418 44.5

55 202 7.5 382 40.7

%ofTtiRoabNumbaofRoad-k&%ofTotalRo&A4ihdRn&speedlimit

1989- 1996.
Raptionoflqezmmanlskgedbyvchidaindi&mrtsp&dzmcsinY~Natipld~

Table  3

WhimtailDar 0 0 0 0 5 4 9

wolf 0 0 0 0 2 I 3

35 418 382 939

-0 0 I 0 1

2%

0 0

19 9 19 182 56Mt#kDar 1

1 0 1 0 2

Moose 1 0 4 9 24 38 76

Chi?ZlyBcar 0 0

96 239 375

28 66

Elk 1 13 23 3

I 0 2

0 4 4 2 28

1 0

5

0 0

I 3Bear 0 1 0 0

1 69 5 79

Black 

I 3

BighomShap 0 0 4 0 1 0 5

Bison 0

I1I 0 8

Antelope 0 4 8 0 7 0 19

0 0 2

40 45 55 TotalSpecia 15 25 35

Pc6tcdSp&dLimits

- 1996.P& 1989 National Yellowstone  xonm in spmd diffetmt v&hicks in diffaent  species of large mammals kilkd by 
Table 2

Number of 
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Boun&ty.MT to the Reese Creek Gurdbwr.  &jiotn  grawl  whtcla  on the u by killed  -rOpe &ttt&  1 ’ 
BaudmyCmk the Reese MT to Gu&ner, roud_tFotn  gruel which on the by a killed  addwtoaal  elk 1 b 

fOpout& or maw.u weight of much  crm mittIts  whtch  Species  in ’ 

939b”12ob 131’102 121 110 110 148

.o 0 0

Total 97

0 0 0 0 0 0 l3eehkiRaod

5 4 12Q 0 0 2 1‘I’humb 0Wm - O.P. 

- O.F. 3 2 3 4 3 4 1 6 26Mrdisnn  

52 36 34 58 48 47 38354#191 54

19

U.S. Highway 

7h&#son-WestEn& 3 8 10 7 18 16 10

NOiS-MoQison 2 1 3 I 3 3 2 3 18

I 1 10 729,I46IWestThtftUb-S.&I 8 1

Tbrrro$ 3 7 6 5 4 7 2 2 36West - 

F.B.-l&&Et& 6 4 5 8 3 4 4 3 37

F.B. 

ClMbpW-F.B. 6 4 9 9 4 7 4 8 51

11 8 5 490 35Naris-m 6 2

0 2 1 4 16Towar-cayoa 2 2 0 5

5 38Mapl@#h-Nw& 1 3 6 7 8 4 4

I4 56I4 7565 2Toumr-NE&t. 1

-Townr 1 2 5 4 6 6 5 4 33

31Ga@ia@-Mmnnwth I 1 8 1 3 2 7 8

1996 Totallsps1993 199419&?18# 19911989R+#Sauion

Ntttu@ofBoad+ls

- 1996.19g9  
Mll$baof~sllramrlls’kiURdby~Otldipdbcat~~~Y~~~patls

Tabk 4
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40

183mi 6885mi 32CoverTypeTotal

TacrlRn&klU 451 48 488 52

5 56

Wolf 1 33 2 67

whiwaiiDccf 4 44

100.I

60 21 226 79

0 0

MUkDccr

100

23 30 53 70

GriZlyBCar O 0 2

100 0 0

44 67 22 33

Elk 245 65 130 35

1 20 4 80

--Bobcat 2

BlXkBtsr

100 0 0

Bison 45 57 34 43

Bighan% 5

89 2 11

4 36 7 64

knclope 17

NumbuofRoad+ll % Total Road-killRoad&hlNtXttbCr0fR0ad-kill % Total spot*

Tabie 5
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’ Cover types are described in the study area section of this report.
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Total
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0

1
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0

0

0

0

1

2

0 0 0 0r

Beaver

Bighorn Sheep

Bison

Black Bear

Bobcat

Coyote

Elk

CoverType’

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

- 1996.rdmds bit and killed by vehicles in different eover types along major roads in Ydlowstune National Park, 1989 
Table 6.

Number of 
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D.Smitb

42

WbitemilDxr 9 1.1

Wolf 3 1.5 2%

Rare 1 0.1--

Holmon 1982%w0 286 35.8MUkDca

Tyax<I% D. 1m 76 9.5MOOS

Ebaha&and  Knight
19%

Mack

B.C&uU

J. 

KMIIlPhy

<l%

<l%

28O-610

2 03

66 83

‘375 46.9

2 0.3

1%gOO-1,000

31.000

GrirrlyB=

coyote

Elk

<I% Cok 19765 0.65-50Bear

Mack

Black 

I. Cl%

Rostovat

Bison 79 9.9

KLcgg<I%Bi%omshccp 200-300 5 0.6

SmithCl% D. Beavcr 300 11 1.4

Mack1. Antelope 210 19 24 1%

PopulationEsumatcSource
1996

k&&yfar%ofPop.  Avaa8eRoadU&%#ofRoad-l&1989-  population-SpXiU

Ydlowstotte  area.ttre ia lafge  mammals kimates for POptthtiaa  
Table 7.




