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Influence of Road Management on Diurnal Habitat Use of Boosevelt Elk

Abstract
Road clonrres are comlnonl] used mana:enerl tools lbr Rock,"- Mountain elk. bul lew sludies have evuluaGd the ellects 01'
limited vehicle access olr movemenr and habitat associalion\ ol Roosclcllclk. \\'c clamincd fic inllucncc ol road anagcmcnl
areas (RMAS) on habilal usc of Roosc!ch clk in lhc sor(hcm Orcgon Coast Rangc by liniting vchiclc acccss !o 35ta of thc nudy
area. We srudied lemrle Roosevelt clk prior ro (prc lrcatmcnt phasc) and dunng limilcd vchiclc acccss (RN4A phascl iro l99I
to 199.1. Elk use of open. lbrlSirg hrbilals increased signilicanlly during rhc RMA phasc comparcd 1o thc prc lrcatmcnl phasc.
bui elk used afeas <150 m fiom roads less than expected reg.rdless Lri !ehicle ilccess. ln general. elk used areas near roads and
rrerli >100 m fiom stfeams less than expected. Conlersel) elk used areas near slrcalns. lrers >150miiolnroads. und recent
clearcuts nrofe than expected. Roadless riparian arers should be gi!en nanagement piorily 1br Roose\eh elk. Our data suggested
that reduced !ehicle access ircreased use |)1 open. lbragiig hrbiurs bccausc of rcducc human dislurbancc. Limiling vchicular
access should be considercd ibr o$er Roosclclt cik populalions. parlicularl) to lcsscn impacts ofhuman rclatcd acli\j!ics durjng
bioloqicallv imDonanl Dcriods.

lntroduction

Prior to European settlement, Roosevelt elk (Ccr-
vus elaphus roosevehi) were comnonly associated
with late-successional Douglas-fir (P.reldot.raga
menz.iesii) and westem hemlock (TsLtgu hetero
p/r_rl/c) lbrests in the Pacitic Nofthwest (Starkey
et al. I 982). Becausc of blow-downs. fir 'e, disease.
insects, and landslides, many openings were in-
terspersed in the dder fbrest (Franklin and Spics
l99l ). and Roosevelt elk were likely associated
\r i lh the e\'ul. )nc hel u een ,, lder and r. Bcncrlt ing
forests (Witmer and decalesta 1983). Since the
1940's most latc-succcssional forests have been
converted to managed plantations in western Or-
egon. Consequently, pressure tbr elk to adapt to
habiat alterations and increased human disturbance
associated u'ith timber harvest. road construction,
and recreation is a recent phenomena.

Many studies have suggested that human dis-
turbance associatcd with roads can cause Rocky
Mountain elk (.C.e. nelsoni) to avoid habitats
that otherwise might be selected. In Wyoming
(Ward 1976). castern Washington (Perry and
Overly 1977), and eastern Oregon (Rou,land et
al. 2000), elk decreased their use of habitats in
areas 0.4-0.8 km trom roads and in covcr that
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was bisected by traveled roads. Rocky Mountain
elL uroiLleLl habitut: neur loresl rurrls in uestern
Montana, and road avoidancc was a function of
traflic volume, road quality, and density ofcover
nearroads (Lyon 1979). There is also evidenca that
Roosevelt elk avoid roads. Elk selected areas less
than cxpcctcd < 500 rn from pavcd forcst roads and
<125 m liom spur roads in the coastal mountains
ofsouthwest Orcgon (Witmer and deCalesta 1985).
Avoidance of roads by elk may be related to the
amount of vehicular traffic. Increased vehicle
tratl lc wi&in the Mt. St. Helens National Monu-
ment, Washington, caused elk to avoid a 500 m
coridor along a road (Czech l99l). Mule deer
(Odocoileus hemionas) and Rocky Mountain elk
avoided well-traveled roads in Colorado (Rost and
Bailey 1979), and elk were displaced fiom areas
ncar hcavily travclcd roads in Montana (Edgc and
Marcum 1985). Road closures have been used
to manage tbr Rocky Mountain elk (Basile and
Lonner 1979. Lyon et a|.1985), but the benelits of
l imiting vehicular access tbr Roosevelt elk have
nnt  heen th , r rough l l  invcs t iga ted .  B1 re rn , ' r ing
vehicle access. human harassnent of elk wil l
be reduced, elk security enhanced, and suitable
habitat that otherwise would have been avoided
will l ikely be used.

The purpose ofthis study was to investigate the
response of Roosevelt elk to Rord Management
Areas (RMAs) that l imited vehicular access. Our
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pdmary objective was to dctermine if l imiting
vehicular access rvith gates aft'ected elk habitat usc
in the southern Oregon Coast Range. We predictcd
that elk $ould increase use of tbraging habitats
(early succcssional stages) and h bitats near
roads with l imited vehicular access. The Wisdont
modcl (Wisdom et aI.1986) is curently uscd to
measure habitat efl'cctiveness for Rooscvelt elk
based on four parameters: I ) the sizc and spacing
of cover and forage areas. 2) forage quality, 3)
cover quality, and 4) the density of roads. In the
model, roads that rcceive any vehicular traf'6c are
assumed to reducc elk habitat effectivcness (elk
avoidance of roads). Consequently, we hypoth-
esized that l imited vehiclc access would reduce
elk avoidance of roads and potentially incrcase
habitat effectiveness.

Study Area

The 380 krnr study area is in thc Southem Oregon
Coast Range in the Coos Bav Districtofthe Bur€au
of Land Managencnt, 30 km southeast of Coos
Bay. Typical of thc Oregon Coast Rangc. the ter-
rain is dorninated by steep ridges and mountain
slopes, divided by cxtensive stleam systems.
Elcvation ranges from 150 rn along strcants to
1.000 n on ridge tops. The climate is nrarit ime,
with moist winters and dry suntmers. Precipita-
tion rangcd trom 97-218 cm per year l iom 1969
to 1992 (Oregon State Univcrsiry Climate Senice
l99,1). Temperatures from 1969-1992 rangcd
from a mean minimum of L7'C in January to
a mean nraximum of 25.9"C in August (Ofegon
Statc Universitv Climare Scrvice 199,1). Deep and
pcrsistent snowfall is possible at high elevations
and may rcstrict road access lbr up to 1wo months.
Ho\\"ever, no snowstonns prevented vchicle access
to the stud)' alca for >1 wk during this study.

Until thc 1970s. the area was predominately
late successional Douglas firand western hemlock
forests. Cunently. the landscape is a mosaic of
rccent cLearcuts. Douglas-iir plantations, old-
grorth. and naturally regenerated mixed stands
of westem red ccdar (7/tl7n pli(ata). rcd alder
( Alnus rtbra 1.bigleaf maple ( Ac er nac rophrl unr),
D l 'up l r .  f i r . lnd  uc . te rn  hemlock .  R ip l r ian  areu .
typically contain rcd rlder, bigleaf maple. and
myttle ( Umbe|lula|ia califonicti|. Sword lern
(Pobstit hunt nunitum). evergreen huckleberry
(Varciniun ovatunt). redbilberry (V punifoLitun l.
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vlne maple (Acer circinotum), saltal (Gatrltheria
sfutlktn). Pttcilic rhododendron ( Rhododendmn
mut:rop1:llum)- and oceanspray (.Hobdiscus di-
color) are common understory species. Most
of the area is alternating sections of BLM and
private land. The area is also used fbr recreanon.
including carnping. hunting. trapping, and berry
picking.

Access for timber harvest and other forestry
activities in thc study area has produced an exten-
sive network oflogging roads. Road densities are
high with 863 km of roads (6.0,1 km&mr) in the
study afea and approximately 507e of the area <
150 m from roads. Paved mainline roads main-
taincd by BLM are also used by privare timber
companies to access and manage thcir tbrests.
Rocked secondary roads branch from mainlines
with rocked and non-rocked spurroads branching
from secondary roads. Multiple sffeam systens
flow ;icross the landscape with 227' of the study
area < 150 m from the nearest strearr.

Methods

During the pre-featment period ofour study from
June 1991 toAugust 1992. Pope ( 1994) determined
novements and habitat selection ofelk prior to the
Iinited road access phase. He collected movcment
and location data on 29 radio-collared co!l,elk. 20
of which lived through rhe entirery of this study.
Subsequently, thcse 20 elk and l2 additional elk
were monitored fronr July 1993 to August lgg4
by Cole (1996) during the RMA phase.

In the study area. 2l gates l imited motorizcd
vehicle access on 128 km of secondary and spur
roads frorn July 1993 to Augusr 199i1 (Cole et
al. 1997). The study area was comprised of 359.
RMA. Gate placcment was designed to include
the home ranges of as many of the original radio-
marked elk as possible within RMAs (Pope 1994).
Access was limited to seven discrete networks of
secondrLry and spur roads across the study area
(Cole et al. 1997). We allowed a 9-mo acclima-
tion period after road closures in October 1992
for the clk at the end of the pre-treatment phase
(Popc 199,1). Road closures remained unti l 20
August 1994.

The gates did not provide complelc rord clo
sures, but rather were intended to l imit vehicle
access to an average of< 4 vehicle trips per weck
for administrative purposes. Non-motorized access



was not l imited (Chdstensen and Langenstein
1992). Although true road closures would provide
a more clcarly defined experimental treatmcnt, the
interspersion of private and public lands prevented
the implementalion of c0mplete load closures.
We installed magnetic loop traflic counters under
the surfacc ofselected rcads during pre{rcatment
and RMA phases to cstimate tratiic volume (Pope
1994. Coie 1996).

Topography and cover quality (Basilc and
Lonner 1979. Lyon l979) nay ameliorate the
effects of vehiculal disturbance on elk. Ideally,
the RMA boundaries would havc been classified
after consideration of topoglaphic featurcs and
cover quality. Howcver. the mixture of slope,
aspect, and vegetative cover conditions in the
stud.y area madc this classification logistically
diiTicult. Instead. the RMA boundaries were
defined as the midpoint bctween gated and the
nearesl non-giited road.

E k Captures and l\,4onitoring

Twenty-nine cow elk rvele inmobil ized in March
l99l (Pope 1994) by personnel oforcgon Depa -
mcnt of Fish and Wildlife (ODFW) using helicopter
dading with carfentanil cifalc as an immobilizing
compound. They attempted to capture elk from
distinct bands throughout the stud)' area. Elk werc
fitted u'ith radio tmnsmifters (Tclonics MOD-600
16.l MHz, Mcsa AZ) with a > 3 yr operational
l ife. Twenty of the original 29 elk l ived through
all phascs of the study, and tweh'e additional clk
were captured in Apdl 1993. For statistical com-
parisons. elTorts were made to capture an equal
number of elk within and outside the RMA.

Telemetry procedures wcrc identical to those
dcscribcd by Pope (1994). The loudest signal
method (Springer 1979) *,as used to determlne
the dircction of the radio signal, and elk wcre
located by triangulation of3-5 compass bearings.
We conducted a field tritl to determine azimuth
error and leduce telemctry location error. We
uscd an average azimuth er:ror of 5' to gcnerate
estimates ol conlldcnce ellipses fbr each location.
T,, r:.ure inJependencc o[ localionr. tht minimurn
interval between succcssive locations should be
sufilcient fbr the animal to move across its homc
range (White and Garott 1990). Therefbre. tbr
our analysis. we set the minimum time betwccn
successive locations of an individual elk at 24
hours. All locations were diumal.

Habitat Variab es and Analysis

Vegctative cover types were dctcrntined from a
Landsat Thematic Mappcr (TM) image acquircd
nn I5  Ju l )  lqq . l .  The .e ren  d i . r inc r  rcge lu l ion
classes corresponded to thosc used by Pope ( 199.1):
grass/forb. shrub. open sapling. pole/small saw
timber, large saw timber/natLrre. old growth.
and deciduous hardwoods. A pixel-based map
was plotted and and ground truthed in thc study
area to verify the accuracy of thc classifications
fbr the spectral categorics. Grass/forb and shrub
habitats wcre cornbined to reduce apparent t ime
related discrepancies bctween these early succes-
.ionrl eulegories and pror idc hetter , ontprri.on'
between the study periods. The final vegetative
cover map was refincd by consulting the covcr
map fron the pre-treatment phase (Pope 199.1).
Bureau of Land Managemcnt fbrgst resource
inventory data, and interpreting l:12.000 true
color aerial pbotographs.

Road and stream layers wcrc obtained from
the Oregon State Service Center for Douglas and
Coos Counties. Additional spurand new secondan,
road. identit ictl lrorn 7.5-rninute USCS qulLlrlngle
maps were digitized and added Lo the road layers.
During the pr€ treatment phase. distance ol elk
locations from roads and streams was classitied
as :  <50 m.  51-150 m.  l5 l -300 n ,  301- ,150 m,
and >:150 m based on buffer categories selected
during thc spectral analysis. We subsequentlv
r'rrmbined dislrnce cirlcg rie\ lu impro\e .nti\-
t ical power, and classii ied distance to roads into
2 categories, <150 m and > 150 m fiorn roads.
The flrst 2 classcs tbr distance to streams were
combined into I buffer category that included all
areas < 150 m fiom streams.

We examincd elk habitat selection for 3 habitat
variables (l) \ 'egetative covcr type, (2) distance
from roads. and (3) distance from streams. We
used a Xr statistic (Neu et al. 1911, Zar 1999)
to detemine differcnces betu'een expected and
observed use for each habitat variable. If signifi-
cant selection was detected for a habitat variable,
we used a BonferoniZ-statistic (Neu et al. 197.1,
Byers et al. l9E.+) to test whether observed use
of specific habitat categorics \r'as gretter or less
than expected. Difftrences u,erc consideled sig-
nificant at P < 0.05 for all analyscs. We combined
locations (, = 3.508) from all, l l  elk to detcnnine
habitat selection for the prc-treiltment and RMA
phases. Habjtat availabilit)' for the entire study

Road Managcrnent nnd Roosevelt Elk 3I 5



area rvas delincalcd by thc 1007. adaptive kernel
home range (Balduin and Kie 1992).

For individual elk during both phases, a 95cl.
adaptive kernel (ADK) (Worton l989) home
range was used to dellne habitat availability. To
control tbr difterences between the pre treatment
and RMA phases not related to the gates. the elk
were divided into 2 groups (Col(r et al. 1997): ( 1)
RMA- associated elk q'ith >307r of their 957c
ADK hone mnge within an RMA (, = 1,1), and
(2) control elk with <307c oftheir95Tr ADK home
range within an RMA (ir = 6). Onl.v elk (n = 20)
fiat survivcd through both the pre-treatment and
RMA phases were included in these groups. Wc
pedbrmed separate paired t-tests on each group to
test lor diflcrcnccs bctwccn the pre-treatment and
RMA phases ofthe study. To determine ifchanges
in foraging habitats (i.e.. grass/forb/shrub) were
associnted with grcater use of RMAs. we conducted
paired I tests on the change in the percent use of
grass/1brb/shrub habitats bet\\,een the pre-treatment
phase and the RMA phasc ibr the control and the
RMA-associated group. A Pearson correlation
analysis was conducted using prograrn SAS (SAS

270

240

2 1 0

Institute. Inc.1990) on the percent change in usc
between the tine periods and percentage of an
elk s home r nge associated with an RMA. The
same methods were used to detennine if use of
areas < 150 n of roads incrersed with increas
ing RMA association, and to evaluate elk use of
the remaining vegetation and stream categodes
between the pre-treatmcnt and RMA phases.

Besults

Trafflc volume on roads was consistantly higher
during the pre teahnent phase than on gated roads
during the RMA phase basedon time rclated ffends
(Figure 1). The BLM objective of< 4 vehicle trips
per week behind each gate was satislled, and the
RMA road treatment was considered successful
tbr the purposes of this study.

Ve getative Associatlons

Grass/forb and shrub vcgctative cover tvpes to-
gether represented l9.7qc ofthe study area. Based
on thc pooled locations fiom all 4l elk, grass/
forb and shrub cover types were used more than
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TABLEl.  Use,  a\r i labi l i l t , .Lnd select ion of  vegctat i re t !pc\bv.11 elk inthe southern Oregon Coan Rangc i r  1991-9.1 (r r=
3.5013 locat ions) Select ion is  c lassi f ied as orc.  lcs! .  of  equd to expected based on avai iabi l i t )  (P < 0.05).

Coler'Dre ? t\e 95t C.L Selec!ion

grasViorb

\hrub
open saplrng
old gro$th

pole/smdl sawtiDbel
largc sn$lirrbcr/nalurc

10 .8
15 .3
5 .5

15 .0

1 5 . l

r 3 .6
5 .8

11 . :
1 .1

31.1
t ] . 9

equal
equal
equal
les\

9..1-12.1
I1 .6 -  l l . 0
,1.1 6.5

13. '+ 16.7
3.2 5.t)

3 r.9 36.,1
3..1,16.8

r Cl I = Couljdence i erlal

TABLE 2. \{ean chanse ir pefcent use of legetatile covcr Ipcs lor I I elk 0r = 196'1 locrtions) associaied rvirh Road \lanage-
m e n t A r e s ( n = l , l ) . r n d 6 c o n t r o l e l k ( , i = 3 6 l l o c r d o r s ) l i o m d r e p r e t r e a t l n e n t p h a s e ( 1 9 9 1  9 2 )  l o  r h e  R M A  p h a s e
( l99l-9.1)  in the \ourhe.n Orcgo.  Coast  Rangc.

RN, jA Elk Conlro l  Elk
C, , \e f  T )  fe Nicin Chinsc SE N4can Cllangc SE l'-Vahe

gras!/lorb/shrub

open saplrng
old growth

pole/slnall s.r\r

+1 .8
2.1
1).

,5..1

) .6
1 . 6
L l
L E
1 . 8
1 . 8

0.01
0 . 1
0.03
0 .8
0.8
0.0t

+3.6

+1 .  I
, t . 9
+2.3
''1.8

1.6
L.l
3 . 6
L l
1 . 1
0 . 8

0.2
0.5
0.1

0.002

expectedby elk (Table 1). Elk uscd ckrsed pole ud
largc saw timber/rnature types less than expected.
Open sapling, old growLh, and hardwoods were
used equal to expected (Table I ).

There was a signilicant increase in perccnt use
of grass/1orb/shrub habitats between the pre-treat
rnent and RMA phases fof the I I elk associatccl
uith RMAs. but not lbr thc 6 control elk (Table
2). Thcrc was no signiticant corelatior between
the lDcrease in perccnt usc bctween the pre-treat-
rnerrt irnLl RMA pha.es lnd rhe peruenr r:.ori ir i.,n
with RMAS (r = 0.13. P = 0.59). FoI the I I elk
associated with RMAs. largc saw timber/mature
habitats were used significantly less dudng the
RMA phase, u'ith a mean decline of -5.4 pcrccnt
(Table 2.). Siniilarly, Lhcrc was a signilicant decline
(-,1.8'/r) in use of lrge saw timber/mature habitats
for rhc 6 control elk (Table 2).

nf uence of Boads and Streams on Habitat
Assoc at ons

Thc study area $'iN almost equally divided be
tween ffeas < 150 n from roads and arcas > 150
n from roads (Table 3). Based on the combired
locations fi om all 41 clk during both phases of the
study, areas g 150 m fiom roads were used lcss

than expected and areas > 150 m fiom roads more
than expected. Areas < 150 m liom streams were
used more than expected (Tab1e 3). Areas l5l-300
m from streams werc 2l.491c of thc study area,
and were uscd in proportion to availability. Thc
remaining pofiion of the study arca wai > 300 tn
from streams, and elk used these areas less than
expected (Table 3).

TABLE 3.  Use,  r \a i labi l i tv .  and selcct ioR ofdis lances i iom
fo.rds and streams by: l l  c lk  0r  = 3.508locat iont
in rhe southern Oregon Coast Range. 1991,9.1.
Selection is classilicd as nrcrc. less. or equ.rl to
erpected based on a\'ailahility (P < 0.05).

.i. ti. 95q.
Road Class (m) U\c Alr i lable C.Lr Select jon

0 -150
>151)

.10.E ,t9.,1 38.9.12.7
59 .1  50 .6  57 .1  61 .1

Srrerm Clas\ (lll)

0 r50
151,300
301 ,150
15 r 600
>600

Cl.l. = (loniidcncc inleNul
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33 .6  l l  31 .5 -15 .6
2 t . 9  2 r . 5  20 .1  21 .7
l l . 1  19 .5  15 . , 1  18 .7
13 .1  16 .3  l l . 6 -1 ,1 .6
1.1.1 20. '7 12.8-15.9

equal

lcss
lcss



There u'as a signiflcant increase in percent use
of arels 3 150 nr of roads between the pre-treat-
ment andRMAphases. For the I I RMA associated
elk, the mean increasc was 8.1 t 2.7 (P = 0.01)
percent. There was a sirnilar increase (x = 7.3, SE
= 2.6) in use of areas 3 150 m ol roads for thc 6
control elk. but this inclease was not statistically
signiticant. Further, the increase in use during the
RMA phase was not signil icanLly corrclatcd with
the percent association ofan individueLl elk s home
range and the RMAs (r = 0.27, P = 0.2-5).

There rvere no diflerences in percent use of
the stream categories between the pre-trealment
and RMA phases for the I I RMA associated
elk (Trble 4). For the 6 control elk. there was a
signii lcant decrease in use of areas < 150 m of
streanrs (Table .1).

Discussion

We predicted that elk selection of open. tbraging
habitats (glass/forb and shrub) would incrcase
during the RMA phase compffed to the pre treat
mcnt phasc, and th:rt use of these habitats would
be positively conelated \\'ith the degree ofassocia
tion with RMAS. Our results supportcd our l irst
prediction i ls there was a signii icant rncrease rn
use of grass/forb/shlub habitats during the RMA
phase. However. there was no support for the
second prediction frorn our data. The reduction
in vehicular traffic and hunan distulbance dudng
the RMA period was associated with increased
elk use of open, folaging habitat. but we believe
this relatioDship was norc corrplex than a simple
correlation with the degree ofoverlap ofelk home
rangcs with RMAS. Previous studies lbund that
Rocky Mountain elk avoided open areas and
selected lbrest cover during periods of increased
human disturbancc (McLean 1972. Bohne 197,1,
Lonner 1976). Our study is the first evidence of
increased use offoraging habitatby Roosevelt elk
due to a decrease in human disturbance. These

habitats oftcn provide less hiding covel and elk
may avoid them despile thc potential fbraging
benefits because of disturbance factors. During
our study. elk trom both the pre-treatment and
RMA phases used closed sapling/pole stands
signilicantly less than expected. Similar bchavior
was noted in the 1980s when radio-marked elk in
the same arca avoided pole/sapling stands (Witmer
and decalesta 1983). Avoidance ofthese habitats
was attributed to the lack offbrage typically found
in closed canopy forests (Witmcr and decalesti,r
1983). In contrast. elk on the Olympic Peninsula,
Wash ing ton .  a ro iJed eren-aged regenera t ing
stands (Schroer et al. J993). In our study, elk did
not usc old-growth morg than expected, in con
trast to Witmcr and decalesta's ( 1983) findings
that adult cows used old-growth and hardwood
tbrests greater than their availability. Theirlimited
samplc sizc of elk may have rccounted 1br these
differences.

Avoidance of roads by Rocky Mountain elk is
well documcntcd (Hershey and Leege 1976, Ward
1976. Penl and Overly 1977, Lyon 1979, Rowland
et al. 2000, McCoquodale 2003, McCorquodale
et al. 2003), but there are few studies that rcported
avoidance of roads by Roosevclt elk. In the Oregon
Coast Range, Roosevelt elk used areas 1500 m
ftom paved forest roads less than expected. and
there were fewer than expccted observations <125
m ftom spur roads (Witmerand deCalesta 1985).
Similarly, our results indicated that Roosevelt elk
uscd arcas < 150 m liom roads less and areas >150
ln liom roads morc than expected. We predicted
that use ofareas near roads would increase during
thc RMA phase compared to the pre-featment
phase. During the RMA phase, elk increased use
of areas <150 from roads. but we also observed
a similar increase in usc by the control group.
The lack ofstatistical significance for the control
group was likely related to the smaller sample
size of contlol elk, and comparisons with larger

_l1Bt-E.1. 
\4ean changc in pcrccnt usc of distancc s liorn slrcalns lor 1 1 elk associ:rled \\'ilh Road Nlanage me nt Areas (l? = 196,1
locarions) and lbr 6 conlrol elk (n = 361 locatiors) lioln the pretreatmeni ph:r\e ( l99l-92) io the RN{A phasc ( l99l
L);1) in lhc \oulhcm Orcgon Coast Runge.

" . ' ' ' ' ^ -
Distnncc (m) \'lcan Changc SE I{ean Change SE

<150
151  300
l0l ,150
>,150

- 2 1
l . l

1 1 . 2
+2.9
+1 .8

0.06

0.2
t).1

1.6
2 .3
2.8

0.1
0.6
0 .1
0.5

3 . r
2.6
2.1
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san]ples should provide a better understanding of
these relationships.

Rocky Mountain elk have been shown to select
riparian areas seasonally (Lyon 1973. Marcum
l976, Pedersen and Adanrs 1976). Similarly,
Roosevelt elk in nonhem Califomia were typically
found < 500 m fiom permanent water (Grcnier
l99l ), and Roosevclt elk in Oregon selected areas
near permaneot water during calving season (Wit-
ner and deCalesta 1983). During our study, elk
selectcd areas < 150 m fiom streams and avoided
areas more distant ftom streams regardless oftheir
associalion with RMAS. Riparian areas t 'unction
as natural ffavel corridors. provide grcater poten-
tial tbrage, and more beneficial microc[nates
that ameliorate tgmperature extremes (Thonlas
et a1.1979, Oakely et al.1985). In the southern
Oregon Coast Range, riparian areas typically
havc dense vegetation which provides exccllent
hiding cover for elk.

In this studv, l imitcd vehicle access produced
modest but inportant changes in habitat use by
elk. Reducing traffic on logging roads may lessen
impacts of human disturbancc on elk during
biologically significtrnt periods such as calving
and rutting seiisons. There is some evidcnce that
human related recrcational activities near elkcalv
ing grounds resulted in reduced cow/calf ratios in
centml Colorirdo (Phillips and Alldredge 2000).
We also found (Cole et al.1997) that restdcting
vehiclc access increased elk survival and reduced
their movements. The influence of road closures
on hunting scason survival has been documented
(Leptich and Zager 1991. Gratson and Whitman
2000, Hayes et a1.2002, McCorquodale et al.
2003). so road acccss nranagement may provide
protection 1br elk populations that are subjected
to high hunter numbers. Rowland et al. (2000)
recommended the retention of a road component
in habitat effectivcness models for elk. They
suggested that a spatially explicit road variable
based on buffered road categories rarher than
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